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Abstract: Health needs are common in people living with intellectual disabilities, but we do not know
how they contribute to life expectancy. We used the Clinical Practice Research Datalink (CPRD) linked
with hospital/mortality data in England (2017–2019) to explore life expectancy among people with
or without intellectual disabilities, indicated by the presence or absence, respectively, of: epilepsy;
incontinence; severe visual loss; severe visual impairment; severe mobility difficulties; cerebral
palsy and PEG feeding. Life expectancy and 95% confidence intervals were compared using flexible
parametric methods. At baseline, 46.4% (total n = 7794) of individuals with intellectual disabilities
compared with 9.7% (total n = 176,807) in the comparison group had ≥1 health need. Epilepsy
was the most common health need (18.7% vs. 1.1%). All health needs except hearing impairment
were associated with shorter life expectancy: PEG feeding and mobility difficulties were associated
with the greatest loss in life years (65–68% and 41–44%, respectively). Differential life expectancy
attenuated but remained (≈12% life years lost) even after restricting the population to those without
health needs (additional years expected to live at 10 years: 65.5 [60.3, 71.1] vs. 74.3 [73.8, 74.7]).
We conclude that health needs play a significant role but do not explain all of the differential life
expectancy experienced by people with intellectual disabilities.

Keywords: intellectual disability; life expectancy; health needs; epilepsy; incontinence; visual;
hearing; mobility; cerebral palsy; PEG feeding

1. Introduction

Addressing the burden of health inequalities is now a global priority [1–3]. Strategies
to reduce these inequalities tend to focus on the most vulnerable, such as people living
with disabilities or in areas of social deprivation [4–8]. Particularly at risk are those
with intellectual disabilities (also known as learning disabilities in the UK) owing to a
combination of genetic, social and behavioural factors [9,10]. Whilst there are measures in
place to reduce health inequalities in this population, such as annual health checks [11],
mortality data suggest that the situation has not improved, despite some deaths being
potentially avoidable [12–14].

One of the challenges to reducing inequalities among people living with intellectual
disabilities is that they are more likely than the general population to have severe health
needs, including epilepsy, cerebral palsy and eating/feeding difficulties, which are known
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to shorten life expectancy [15]. Although not always life-limiting if managed well, they are
relatively rare in the general population and so tend not to feature in population-level policy
initiatives. Thus far, their individual contribution to life expectancy has not been formally
investigated, but it is important to do so because this contribution may be over-inflated
or seen as an inevitable consequence of having intellectual disabilities without seeking to
improve health outcomes and/or quality of life for the individuals affected.

The aim of the current study was to investigate specific health needs and quantify
their contribution to life expectancy in people with intellectual disabilities and to compare
these findings with a cohort of individuals without intellectual disabilities. A further aim
was to investigate people without any of the specified health needs to determine if loss in
life years for people with intellectual disabilities remained.

2. Materials and Methods

2.1. Data Sources

This study followed the Reporting of studies Conducted using Observational Routinely-
collected health Data (RECORD) checklist [16] (see Supplementary Table S1). We used
the Clinical Practice Research Datalink (CPRD GOLD), linked (person-level) with hospi-
tal episode statistics (HES) and death registrations from the Office for National Statistics
(approved study protocol number 19_267). Details of the study population have been de-
scribed in a previous work [12], with the exception of 23 additional individuals identified,
after an amendment to the original protocol, with Cockayne and Angelman syndrome;
details of these 23 individuals were received in August 2021 (due to COVID-19 delays;
please see the data flow diagram in Supplementary Figure S1 for the initial extract and
the study population used for the current study). Briefly, the CPRD is an electronic health
record primary care research database which is broadly representative of the national
population in terms of age, gender and ethnicity [17]. Only GP surgeries in England that
consented to their data being linked with hospital episode statistics (HES) and death data
(approximately 75% of CPRD surgeries in England) were included in this study.

2.2. Sample Population

Initial inclusion criteria for the broader programme of work on which this study
was based were: registered at the GP surgery at any point between 1 January 2000 and
29 September 2019 and 10 years old or older to account for delays in reporting of diagnoses
of intellectual disability in children [18]. A random sample of 980,586 people without
intellectual disabilities (initially 1 million prior to exclusions; see Supplementary Figure S1)
was used for the comparison group with the same eligibility criteria (but without a diagnosis
of intellectual disability). For this study, data were further restricted to the 2017–2019
observation period such that people entered the study on 1 January 2017 if this was after
the original date of cohort entry or were excluded if they were last seen or died before this
date. The final population comprised 7794 individuals with intellectual disabilities and
176,807 individuals without intellectual disabilities (n = 440 of whom changed status within
the observation window at their first intellectual disability diagnosis).

2.3. Definition of Intellectual Disabilities and Health Needs

Diagnostic codes (Read codes and International Classification of Diseases (ICD)-10
codes) for intellectual disabilities and health needs are reported in the Supplementary
Material (Table S2). These were based on a combination of previous literature [12], free
text searching of diagnostic code descriptions and clinical opinion (RK, SKG, RM). The ini-
tial choice of health needs was based on the literature in this area [19] and discussions
with carers and people living with intellectual disabilities as being sufficiently severe to
affect life expectancy. These were: epilepsy; incontinence (urinary or faecal); severe visual
loss; severe hearing impairment; severe mobility difficulties; cerebral palsy and feeding
via a percutaneous endoscopic gastrostomy (PEG) tube (i.e., as a measure of severe eat-
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ing/feeding difficulties). To avoid inclusion of shorter-term health needs that had resolved
over time and/or been misdiagnosed in childhood, such as epilepsy [20,21], health needs
were defined as being present only if their most recent diagnosis was within 10 years of
cohort entry. The exception to this was cerebral palsy, which was defined by a diagnosis
ever being present given that it is a life-long condition from birth/early infancy [22].

2.4. Statistical Methods

The date of entry into the cohort was defined as the latest date according to the per-
son and practice’s characteristics: the beginning (i.e., 1 January 2017) of the observation
window; the date of registration with the GP practice; the date the practice was defined as
being up to standard (using the CPRD’s own quality indicators); or the date the individual
turned 10 years old (to align with the eligibility criteria). Because there are known delays
in reporting intellectual disability diagnoses [23] and to avoid conditioning on the future,
an intellectual disability status was treated as an age-dependent covariate such that peo-
ple with intellectual disabilities contributed to the comparison cohort prior to their first
diagnosis. Health needs were also treated as age dependent, and individuals contributed
to both the presence and absence of health need at different ages if they were diagnosed
with a new health need during the observation period. The date of exit was defined as:
the date of the last CPRD update (29 September 2019); the date of death; the date of the
end of the calendar period; the date of the last practice update or the date of transfer out of
practice, whichever was first. The cohort was also sub-divided into individuals without
any health needs at baseline or follow-up to assess whether life expectancy was similar
between people with and without intellectual disabilities (i.e., excess mortality could be
explained by the health needs).

The methodology for the life expectancy work used in this study has been described
in detail elsewhere [24]. Life expectancy and 95% confidence intervals (CIs) were compared
for people with and without intellectual disabilities and by the presence/absence of each
health need using flexible parametric models with intellectual disability and health need
status treated as age-varying covariates (and an interaction term fitted). Knots were placed
according to the event distribution in the intellectual disability group for greater statistical
precision. All models used 5 knots (including the boundary knots; 4 degrees of freedom
(df); 3df for age-varying effects) with the exception of PEG feeding, which used 4 knots
(3df; 2df for age-varying effects) owing to the small sample size.

3. Results

3.1. Baseline Characteristics

Table 1 shows the characteristics of the study population over the observation pe-
riod. The characteristics of the population with each individual health need are shown in
Supplementary Table S3. In comparison to the rest of the population, people with intellec-
tual disabilities were generally younger (median age 33 vs. 43 years) and more were male
(57.1% vs. 49.0%). There were also more white individuals (77.0% vs. 67.5%), although
this partly reflects more complete recording of ethnicity in hospital settings (only 14.0% vs.
19.6% had missing data because more people with LD were hospitalised and had their
ethnicity recorded). Most individuals (73.4%) with intellectual disabilities had no cause
identified: the most common genetic/chromosomal condition reported was Down syn-
drome (10.9% of the individuals). People with intellectual disabilities had a substantially
higher proportion of all of the health needs under investigation compared to those without
intellectual disabilities, as is reflected in the greater proportion without any health needs at
baseline and follow-up (53.6% vs. 90.3%; intellectual disability vs. no intellectual disability).

The largest differences between people with and without intellectual disabilities were
observed for cerebral palsy, which was ≈58 times more prevalent during the 2.7-year obser-
vation window (i.e., at baseline or follow-up). Epilepsy, severe visual loss, severe mobility
difficulties and PEG feeding were ≈12–22 times more prevalent; and incontinence and se-
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vere health impairment were ≈2–4 times more prevalent. The most common severe health
need in people with intellectual disabilities was epilepsy, which was present in 18.7% of
the individuals at baseline. For people without intellectual disabilities, incontinence was
the most common health need, present in 3.8% of the individuals at baseline.

Table 1. Baseline and follow-up characteristics of the study population by intellectual disability and
health need status.

Characteristic
Intellectual Disability No Intellectual Disability 1

Number/
Median

Percent/
Range

Number/
Median

Percent/
Range

Total 7794 100.0 176,807 100.0

Demographic characteristics

Age (years) 33.0 10–101 43.0 10–108
Gender Male 4448 57.1 86,669 49.0

Female 3346 42.9 90,138 51.0
Ethnicity White 6002 77.0 119,403 67.5

South Asian 211 2.7 7662 4.3
Black 207 2.7 6236 3.5
Other 280 3.6 8907 5.0

Not known 1094 14.0 34,599 19.6

Observation period

Length in cohort (years) 1.5 >0.0–2.7 1.9 >0.0–2.7

Most common genetic/chromosomal syndromes 2

Down syndrome 848 10.9 -
Fragile X syndrome 151 1.9 -
Tuberous sclerosis 60 0.8 -
Edward syndrome 29 0.4 -
Prader–Willi syndrome 27 0.3 -

Severe health needs

None (at baseline or follow-up) 4174 53.6 159,716 90.3

Epilepsy Baseline 1456 18.7 2004 1.1
during follow-up 55 0.7 201 0.1

Incontinence Baseline 1039 13.3 6649 3.8
during follow-up 214 2.7 1177 0.7

Severe visual loss Baseline 1015 13.0 1075 0.6
during follow-up 227 2.9 204 0.1

Severe
hearing impairment Baseline 551 7.1 5253 3.0

during follow-up 67 0.9 592 0.3
Severe mobility difficulties Baseline 818 10.5 1280 0.7

during follow-up 174 2.2 570 0.3
Cerebral palsy Baseline 658 8.4 261 0.1

during follow-up 20 0.3 6 <0.1
PEG 3 feeding Baseline 132 1.7 180 0.1

during follow-up 20 0.3 54 <0.1
1 n = 440 individuals moved from no intellectual disability to intellectual disability sample at first diagnosis
during observation window. 2 n = 831 (10.7%) with phenylketonuria (not defined as a specific syndrome for this
study). 3 PEG: percutaneous endoscopic gastrostomy.

3.2. Life Expectancy

Figure 1a–g shows the life expectancy estimates and percentage of life years lost
(compared with the general population without health needs), for the severe health needs
under investigation, by presence/absence of the health need and intellectual disability
status. The final figure (Figure 1h) shows the life expectancy estimates for people without
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any of the health needs under investigation. Table 2 also presents the exact life expectancy
estimates (with 95% CI) at 10, 20 and 40 years old.

Figure 1. (a–h) Life expectancy from 10 years of age by presence/absence of intellectual disability
and health needs.

Perhaps the most striking finding from the figures is that life expectancy was substan-
tially higher across the board in people with neither intellectual disabilities nor specified
health need. At 10 years of age, these individuals could expect to live between 72.2 (absence
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of severe health impairment) and 74.3 additional years (all of the health needs absent). At
the same age, children with intellectual disabilities but without each specified health need
lost ≈15–22% of life years compared to this first group, living, on average, an additional
57–62 years. Those with intellectual disabilities but without any of the health needs under
investigation needs lost ≈12% of life years, living on average 8.9 years shorter than those
with neither intellectual disabilities nor health needs.

We can see that the most severe of the health needs, regardless of intellectual disability
status, were PEG feeding and severe mobility difficulties. Ten-year-old children with a
PEG feeding tube could expect to live only an additional 23.0 years (95% CI 17.1–31.0) if
they had intellectual disabilities and 25.7 years (95% CI 18.3–36.0) if they did not have
intellectual disabilities, representing a loss in life years of ≈65–68% compared to those with
neither condition. Similarly, children with severe mobility difficulties lost ≈41–44% of life
years, living an additional 41–43 years only compared to the almost 73 years in those with
neither condition. The disadvantages for individuals with PEG feeding tubes and severe
mobility difficulties continued to be observed in adulthood (Table 2).

Of the remaining health needs, people with epilepsy had shorter life expectancy overall.
Confidence overlapped at 10 years but, subsequently, having intellectual disability in
addition to epilepsy incurred additional life expectancy disadvantages (see Table 2), with a
loss in life years of ≈38%. Severe visual loss or incontinence was about equivalent to having
intellectual disabilities without the health need in terms of life expectancy, but people with
both intellectual disabilities and incontinence were again further disadvantaged, with a loss
in life years of ≈34%. Conversely, we did not find an effect of severe hearing impairment
on life expectancy. The effect of cerebral palsy on life expectancy was harder to determine,
owing to small numbers, but those with cerebral palsy and intellectual disabilities had the
shortest life expectancy compared with the those without cerebral palsy or with cerebral
palsy but without intellectual disabilities, with a loss in life years of ≈43%. All of these
findings were relatively consistent across the age range (Table 2).

Table 2. Additional years expected to live at age 10, 20 and 40 years by individual health need status
and absence of health needs.

Intellectual Disability No Intellectual Disability

(11,631 Person-Years) (296,324 Person-Years)

Health Need Present Health Need Absent Health Need Present Health Need Absent

Epilepsy: Additional years expected to live (95% CI): % life years lost 1

At 10 years: 45.3 (40.5–50.7) 37.7% 61.5 (59.2–63.9) 15.4% 54.2 (50.0–58.9) 25.4% 72.7 (72.3–73.1)
At 20 years: 38.0 (34.2–42.1) 39.3% 51.7 (49.4–54.0) 17.5% 46.8 (43.4–50.4) 25.4% 62.8 (62.4–63.2)
At 40 years: 22.6 (20.0–25.6) 47.7% 33.0 (31.0–35.1) 23.8% 29.3 (26.8–32.0) 32.3% 43.2 (42.9–43.6)

Incontinence: Additional years expected to live (95% CI): % life years lost 1

At 10 years: 48.6 (44.2–53.5) 33.6% 60.1 (57.5–62.8) 17.9% 64.1 (62.3–65.9) 12.4% 73.2 (72.8–73.7)
At 20 years: 39.5 (35.5–43.9) 37.3% 50.8 (48.4–53.4) 19.6% 54.3 (52.5–56.0) 14.2% 63.3 (62.9–63.8)
At 40 years: 23.2 (20.4–26.3) 47.2% 32.8 (30.6–35.1) 25.2% 35.3 (33.9–36.8) 19.4% 43.8 (43.4–44.2)

Severe visual loss: Additional years expected to live (95% CI): % life years lost 1

At 10 years: 47.6 (39.2–57.9) 34.3% 58.5 (56.2–60.9) 19.3% 59.8 (53.9–66.3) 17.5% 72.5 (72.1–73.0)
At 20 years: 42.1 (37.1–47.8) 32.8% 49.0 (46.8–51.3) 21.5% 51.6 (46.9–56.8) 17.6% 62.7 (62.3–63.0)
At 40 years: 27.6 (24.2–31.5) 36.0% 30.7 (28.8–32.7) 28.9% 34.7 (31.5–38.3) 19.5% 43.1 (42.8–43.5)

Severe hearing impairment: Additional years expected to live (95% CI): % life years lost 1

At 10 years: 60.3 (54.4–66.8) 16.5% 56.7 (54.4–59.1) 21.5% 73.8 (72.2–75.4) −2.2% 72.2 (71.8–72.6)
At 20 years: 50.3 (44.5–56.9) 19.0% 47.5 (45.4–49.7) 23.5% 63.8 (62.2–65.4) −2.4% 62.3 (61.9–62.7)
At 40 years: 31.1 (25.8–37.4) 27.5% 29.7 (27.9–31.6) 30.6% 44.0 (42.5–45.5) −2.7% 42.8 (42.5–43.2)
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Table 2. Cont.

Intellectual Disability No Intellectual Disability

(11,631 Person-Years) (296,324 Person-Years)

Health Need Present Health Need Absent Health Need Present Health Need Absent

Epilepsy: Additional years expected to live (95% CI): % life years lost 1

Severe mobility difficulties: Additional years expected to live (95% CI): % life years lost 1

At 10 years: 40.9 (35.0–47.8) 44.4% 61.8 (59.4–64.3) 15.9% 43.1 (37.7–49.3) 41.4% 73.5 (73.0–73.9)
At 20 years: 33.2 (28.8–38.3) 47.4% 52.3 (50.0–54.7) 17.5% 34.7 (30.5–39.6) 44.9% 63.6 (63.2–64.0)
At 40 years: 18.8 (16.2–21.7) 57.4% 34.0 (32.0–36.1) 22.8% 18.9 (16.5–21.7) 57.0% 44.1 (43.7–44.4)

Cerebral palsy: Additional years expected to live (95% CI): % life years lost 1

At 10 years: 41.5 (33.3–51.7) 42.6% 59.3 (57.2–61.4) 18.0% 69.2 (52.2–91.9) 4.3% 72.3 (71.9–72.7)
At 20 years: 35.0 (28.0–43.8) 44.0% 49.6 (47.6–51.6) 20.3% 60.6 (44.6–82.3) 3.2% 62.5 (62.1–62.8)
At 40 years: 25.8 (19.9–33.3) 40.0% 30.7 (28.9–32.5) 28.6% 44.9 (32.4–62.3) −4.7% 42.9 (42.6–43.3)

PEG 2 feeding: Additional years expected to live (95% CI): % life years lost 1

At 10 years: 23.0 (17.1–31.0) 68.3% 58.3 (56.2–60.5) 19.6% 25.7 (18.3–36.0) 64.6% 72.5 (72.1–72.9)
At 20 years: 14.0 (9.0–22.0) 76.8% 48.6 (46.6–50.7) 22.2% 17.1 (11.0–26.6) 72.0% 62.6 (62.3–63.0)
At 40 years: 8.5 (4.0–18.2) 80.2% 30.9 (29.2–32.7) 28.3% 9.9 (6.0–16.3) 77.0% 43.1 (42.8–43.5)

None of the health needs: Additional years expected to live (95% CI): % life years lost 1

At 10 years: - 65.5 (60.3–71.1) 12.0% - 74.3 (73.8–74.7)
At 20 years: - 55.5 (50.4–61.2) 13.9% - 64.4 (63.9–64.8)
At 40 years: - 36.5 (31.5–42.3) 19.0% - 44.8 (44.4–45.3)

1 Percentage of life years lost compared with people with neither intellectual disability nor the specified health
need. 2 PEG: Percutaneous endoscopic gastrostomy.

4. Discussion

This work deepens our understanding of health inequalities in people with intellectual
disabilities. By reaffirming that severe health needs make a significant contribution to
the mortality disparities that people with intellectual disabilities are known to experience,
our findings also reveal that they only partially explain these. After restricting the study
population to those without health needs, life expectancy remained shorter for those with
intellectual disabilities, with a loss in life years of 12%. Of those with the specified health
needs, life expectancy was generally further shortened if intellectual disability was also
present, suggesting combined disadvantages.

4.1. Strengths and Limitations

To the best of our knowledge, this is the first time that life expectancy has been
explored by health needs in people with and without intellectual disabilities. The utilisation
of flexible parametric methods to estimate life expectancy is also a novel component and
supports previous methodological findings that borrowing strength from larger covariate
samples can be an effective way of increasing statistical precision for small samples [24].
However, we recognise that life expectancy is only a crude measure of health inequalities
that does not encapsulate other social determinants of health, such as deprivation, or
factors that may contribute towards inequalities, such as access to and quality of healthcare
provision. We are also unable to comment on other equally important health indicators,
including quality of life and well-being.

As with all electronic health record data of this nature which rely on Read code
and ICD diagnoses, we are unable to capture variability in the severity of health needs
between people with intellectual disabilities and the general population. A particular
concern is incontinence, which is likely to be less severe in the general population if it
occurred and was resolved during certain life events, such as post-pregnancy [25]; it is
noteworthy that almost three-quarters (73.3%) of the people in the general population with
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incontinence were female, compared with only half (53.2%) in the intellectual disability
population (Supplementary Table S3). Moreover, both incontinence and PEG feeding may
be indicative of additional comorbidities (e.g., frailty or dysphagia) rather than directly
causing mortality [26,27]. Our findings nonetheless support their relationship (even if
indirect) with life expectancy. Another limitation of GP health record data is that they do
not provide complete information on the severity of intellectual disabilities; we are also
likely to have missed people with mild intellectual disabilities who do not have significant
support needs and may also be more vulnerable to abuse, discrimination and high-risk
behaviours. We also recognise that many of these health needs co-occur and that they
are more likely to do so if the individual also has intellectual disabilities, as is reflected
in the larger proportion of individuals with at least one health need (46% vs. 10%) and
high prevalence of co-occurring health needs, particularly for individuals with cerebral
palsy (53% of individuals with intellectual disabilities also had epilepsy; 56% had severe
mobility difficulties) and PEG feeding tubes (55% had cerebral palsy; 65% epilepsy and
70% severe mobility difficulties) (Table S3). This descriptive study does not look in more
depth at the co-occurring health needs, nor does it adjust for additional clinically relevant
comorbidities, such as dementia, or other social determinants of health which all contribute
to the mortality disadvantages that people with intellectual disabilities experience [28].
Such issues could be explored further using propensity score methodologies or multiple
logistic regression/time-to-event analyses, which are recommended to further develop the
work described here.

This study took place before the COVID-19 pandemic, during which people with
intellectual disabilities have been adversely affected owing to increased risk of transmission
(e.g., through residential homes and community-based support) and increased risk of respi-
ratory deaths [29–31]. People with severe health needs have also been disproportionately
affected by COVID-19 [32]. In the current climate, the recommendations made here are,
therefore, likely to be more relevant.

4.2. Comparison with Existing Literature

The prevalence of severe health needs found at baseline in this study is largely similar
to that found in previous research carried out in the UK and internationally. The prevalence
of epilepsy was 18.7% (vs. 1.1% in the general population), which corresponds with previ-
ous population-based studies from England (18.5% vs. 0.7% (matched age/gender/practice
population sample) [19]) and Scotland (18.8% vs. 0.8% [10]). The prevalence of incontinence
in the intellectual disability population (13.3%) was lower than previous UK estimates
using the CPRD (20.5% [19]), which we attribute to the exclusion of ‘H/O incontinence’ and
incontinence diagnoses within 10 years of cohort entry for the current study. The baseline
prevalence of 3.8% found in the general population is at the lower end of the estimates
of international figures of 3–18% for severe incontinence (urinary only) in adult women
(about half of this for men) [33], given that many do not seek support from a healthcare
provider [34]. The prevalence of PEG feeding (1.9% vs. 0.1%) also falls within the 5-year
incidence rate (1.3%) of PEG procedures in England based on 17,000 per year [35].

In our study, prevalence of severe visual impairment among people with intellectual
disabilities (13.0%) was lower than previous estimates in the Netherlands for visual impair-
ment and blindness (13.8% and 5.0%, respectively) but, of the latter population, 40.6% were
undiagnosed prior to study commencement [36]. We did not find a relationship between
severe hearing impairment and life expectancy, which differs from previous (albeit not
statistically significant) work in the general population [37].

The prevalence of cerebral palsy we reported here (8.4% vs. 0.1%) can be interpreted
using information from the random general population sample. Given that this sample was
drawn from 6.2 million individuals (Supplementary Figure S1) and that 0.5% of the general
population sample had intellectual disabilities, and assuming a representative random
sample draw, the prevalence of cerebral palsy in our study was approximately 1.42 per
1000 population, which is similar to birth estimates reported of 2.11 per 1000 population [38]
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conditional on surviving to 10 years. We would also expect there to be 2276 (i.e., 6.2 times
as many) people with cerebral palsy in the entire population sample, which would equate
to 29% of people with cerebral palsy having intellectual disabilities. This is within the range
reported in the literature, which cites 22–40% of individuals with cerebral palsy having
cognitive impairment (IQ < 70) [39], although some studies report figures closer to one-
half [40]. It is worth emphasising, however, that many—if not most—people with cerebral
palsy do not have intellectual disabilities and it is important to make sure that their needs
are adequately met. The prevalence of severe mobility difficulties (10.5%) in people with
intellectual disabilities is similar to previous estimates of 9.2% for being ‘non-mobile’ [41],
but it is hard to determine the prevalence in the general population owing to the recognised
variation in thresholds for reporting mobility disabilities [42].

4.3. Recommendations

Given that this descriptive study did not seek to control for other contributing factors,
we are nonetheless able to make some broad recommendations. First, it is clear from our
findings that health needs are a significant problem for people with intellectual disabil-
ities and that, with the exception of severe hearing impairments, they play a key role
in shortening life expectancy. More effective management and treatment of these health
needs, including regular assessment of associated care requirements, have the potential to
improve outcomes and quality of life for those affected. Many of these health needs are
relatively rare in the general population, so the development of tailored care pathways
for people with intellectual disabilities, based on national guidelines and policies where
available, is likely to be a priority. Such pathways may include monitoring medication
(e.g., epilepsy—with a focus on epilepsy syndromes and tuberous sclerosis), provision
of specialist support (e.g., visual impairment and hearing impairment), communication
plans (e.g., cerebral palsy), pain management (e.g., severe mobility difficulties), prevention
strategies (e.g., incontinence) and oral care (e.g., PEG feeding). All pathways should include
mechanisms for the provision of coordinated care between health, social care and voluntary
services so that unnecessary burden is not placed on carers. They should also be adequately
flexible to allow for individuals’ differences and needs.

5. Conclusions

We conclude that differential life expectancy in people living with intellectual disabili-
ties compared to the general population is not wholly attributable to increased prevalence
of severe health needs. Our findings highlight the need to continue to find ways to improve
health outcomes and quality of life for people living with intellectual disabilities so that
they can be supported to lead long and fulfilling lives.
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Abstract: The physical environment is of critical importance to child development. Understanding
how exposure to physical environmental domains such as greenspace, urbanicity, air pollution or
noise affects aggressive behaviours in typical and neurodiverse children is of particular importance
given the significant long-term impact of those problems. In this narrative review, we investigated the
evidence for domains of the physical environment that may ameliorate or contribute to the display of
aggressive behaviours. We have considered a broad range of study designs that include typically
developing and neurodiverse children and young people aged 0–18 years. We used the GRADE
system to appraise the evidence. Searches were performed in eight databases in July 2020 and updated
in June 2022. Additional articles were further identified by hand-searching reference lists of included
papers. The protocol for the review was preregistered with PROSPERO. Results: We retrieved 7174
studies of which 67 are included in this review. The studies reported on green space, environmental
noise and music, air pollution, meteorological effects, spatial density, urban or rural setting, and
interior home elements (e.g., damp/sensory aspects/colour). They all used well validated parent and
child reported measures of aggressive behaviour. Most of the studies were rated as having low or
unclear risk of bias. As expected, noise, air pollution, urbanicity, spatial density, colour and humidity
appeared to increase the display of aggressive behaviours. There was a dearth of studies on the role
of the physical environment in neurodiverse children. The studies were heterogeneous and measured
a range of aggressive behaviours from symptoms to full syndromes. Greenspace exposure was the
most common domain studied but certainty of evidence for the association between environmental
exposures and aggression problems in the child or young person was low across all domains. We
found a large knowledge gap in the literature concerning neurodiverse children, which suggests that
future studies should focus on these children, who are also more likely to experience adverse early
life experiences including living in more deprived environments as well as being highly vulnerable
to the onset of mental ill health. Such research should also aim to dis-aggregate the underlying
aetiological mechanisms for environmental influences on aggression, the results of which may point
to pathways for public health interventions and policy development to address inequities that can be
relevant to ill health in neurodiverse young people.

Keywords: physical environment; conduct disorders; intellectual disabilities; aggression; review

1. Introduction

The physical environment encompasses all aspects of a child’s physical world and
may be defined as objective characteristics of the physical context in which children spend
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their time (e.g., home, neighbourhood, school). The influence of children’s physical ex-
posures has been summarised differentially by various models, theorems, and theorists
over the previous century. Notably, these include the physical environmental elements of
children’s exposome (a term introduced by Wild [1,2] regarding the non-genetic influences
on outcomes across the lifespan) and Bronfenbrenner’s bioecological model [3–5], propos-
ing that children develop within an environmental milieu of five interconnected systems,
spanning aspects from urban design (e.g., presence and structure of sidewalks), traffic
density, and design of venues for physical activity (e.g., playgrounds, parks, and school
yards), to biologically active chemicals, radiation, the internal chemical environment, and
psychosocial aspects [6]. The difficulty with these conceptualisations of child development
is that they include both physical environmental and (psycho)social influences. As exem-
plified in a review of the influence of interior hospital environmental interior conditions,
Harris [7] segmented the environment into distinct physical exposure categories: ambient,
architectural, and interior design.

In this work, an operationalised definition of “physical environment” was incorpo-
rated to identify eligible environmental exposures. This classification was derived from a
coalescence of Harris’s [7], Bronfenbrenner’s [3–5] and Wild’s [1,2] theorems. This resulted
in the inclusion of a diverse array of domains, from ambient exposures (sunlight, sound, me-
teorology), interior design elements (colour, lighting), architectural features (space/spatial
crowding), and biological active agents (i.e., air particulate pollutants), to physical aspects
of children’s microsystem (i.e., home, school, and neighbourhood characteristics).

A variety of theories have attempted to explain the mechanisms via which environ-
mental domains influence physical and mental health. Although none of these mechanistic
models have been fully proven, there are suggestions that positive effects may be the end
product of pathways that link several elements, such as mitigation (reduction in air pollu-
tion or traffic noise), restoration (stress reduction and attention restoration in alignment
with what the Attention Restoration Theory posits) and instoration, whereby attributes of
the physical environment, such as greenness in particular, may promote physical activity
and social capital and cohesion [8–10].

Previous theories have primarily focused on the stress-reducing effects of greenspace,
either via a protective influence from harmful environmental stimuli (noise and air pollu-
tion) [11–13], or via the restoration of attentional resources [14,15]. Recently, it has been
posited that greenspaces may provide more direct physiological benefits via increased
exposure to phytoncides (plant-derived antimicrobial volatile organic compounds) [16].
Whilst preliminary research into the effects of phytoncide exposure is positive, it is currently
inconclusive and additional studies are required [17]. Neuroimaging studies are also shed-
ding insight into potential mechanisms for greenspace exposures potential mechanisms,
with one study [18] showing that it can beneficially deactivate the prefrontal cortex in
regions linked to depression and rumination.

The literature also indicates that aspects such as ambient air particulate matter ex-
posure may negatively impact development via neuroinflammatory pathways [19–24].
Noise pollution may also have detrimental effects via contributions to subjective annoyance
and irritation; whilst not necessarily directly causing aggression, noise exposure in those
with low threshold for expressing anger may increase its severity [25,26] via draining of
attentional and cognitive resources and subsequently leading to increased self-regulatory
difficulties [27]. Social-behavioural mechanisms may explain the relationship between
behaviour and fluctuations in meteorological effects (such as temperature), e.g., the routine
activity theory that proposes that warmer temperatures facilitate more frequent social
interaction, increasing opportunity for aggression [28] or that heat increases hostility and
physiological arousal and consequently to aggressive behaviour [29]. Theories have posited
that high spatial density triggers perceptions of crowding and a subsequent physiologi-
cal stress arousal response [30–32]. Why proximity elicits these responses is still unclear
and has been linked to competition for resources and invasion of personal space [33].
Baird et al. [34] reported a beneficial association between household crowding and reduced
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conduct problems in children with intellectual disabilities. The authors propose several
theories about these potentially counterintuitive findings, suggesting that increased avail-
ability of and proximity to family members, in intergenerational households, and parental
habituation to problematic conduct behaviours are all potential mechanisms underpinning
this finding. Using a sensory room unaccompanied may be associated with a sense of au-
tonomy in children and young people which in turn reduces distress [35]. Other pathways
may contribute to the impact that music listening has on a broad range of psychological
and physiological benefits [36–41].

As discussed, social-behavioural mechanisms may explain the relationship between
aggression and climate effects, for example the routine activity theory proposes that warmer
temperatures facilitate more frequent social interaction, increasing opportunity for aggres-
sion [28]. Alternatively, the general aggression model (GAM) is more grounded in a physi-
ological aetiology of aggression, suggesting that heat increases hostility and physiological
arousal and consequently aggressive behaviours [29].

From the evidence presented so far, it appears that both physical and social envi-
ronments, in addition to genetic and epigenetic influences, shape the developmental
trajectories of children [42–46]. However, in the main, published research is focused on
typically developing rather than neurodiverse children [47]. Previous work has evidenced
disproportionate influence of children’s early environmental milieu in shaping a range of
socio-emotional and cognitive developmental outcomes. Specifically, learning disabled
children are more likely to be affected by social adversity, poor housing, and poverty [48].
These children are also exponentially more likely to be exposed to negative environmental
exposures such as air pollution [49]. To address failings in supporting these children and
their families, an important element is to reduce socioeconomic inequality and improve
residential conditions [50]. Furthermore, children with complex neurodisabilities have
increased barriers to accessing potentially therapeutic aspects of both the physical and
social early environments [51]. Disabled child access to urban greenspaces, for example, is
not only infrequent in comparison to their typically developing peers [52], but when signif-
icant resources are employed to facilitate access for neurodisabled children, the high-risk
nature of visiting these spaces requires rigid structure, impacting on the quality of nature
experiences when they do occur [53]. This is one example of the health inequities and
disparities experienced by neurodiverse children in comparison to their peers, exemplifying
the need for additional research in these domains.

Externalising disorders are characterised by display of a range of behaviours which
are associated with poor impulse-control, and include rule breaking, impulsivity, and
inattention; in addition, a core component of these conditions is the presence of height-
ened aggression.

Specific child and adolescent externalising disorders include conduct disorder (CD),
oppositional defiant disorder (ODD), and attention- deficit-hyperactivity disorder (ADHD).
Of particular concern is this repeated presence of aggressive behaviour in these disorders
as it is often associated with referral to services and application of a range of restrictive
practices, most commonly antipsychotic medications but also inpatient admissions.

Aggressive behaviours and general behavioural problems such as destructive be-
haviours have an overall negative influence on carers due to stress and negative interac-
tions between carers and the person they care for, likely resulting in a deterioration of the
quality of care [54]. Moreover, behavioural problems are associated with increased service
costs because of the impact of behaviours on staff and need for high support levels [55].
Aggressive episodes also provoke concerns about threat to personal safety as well as cause
panic and upset [56,57].
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These behaviours in both typically developing and neurodiverse children compound
societal and educational limitations [58–61]. They reduce life satisfaction via degradation
of social and familial relationships [62], increase economic costs [63], require higher use
of physical restraints [64] and restrictive environmental placements [65,66], limit access
to support services [67], impair caregiver functioning [68,69], reduce educational oppor-
tunities due to teacher burnout [70] and encourage use of restrictive practices including
psychotropic medication use [71,72].

Neurodevelopmental disorders (NDDs) are a category of “etiologically diverse condi-
tions” with onset during the developmental period and are characterised by below average
intellectual functioning and adaptive behaviour [73]. This classification includes disorders
such as intellectual disability (also called learning disability in the UK), autism spectrum
disorders (ASD), and other developmental delays (DD). Whilst we appreciate the nuances
of the definitions for brevity and clarity, we will refer to those children with NDDs as
neurodiversity in this context.

About one in one hundred individuals has a neurodevelopmental disorder and there
are about 351,000 children with intellectual disability in the UK, often coexisting with
other neurodevelopmental disorders [74]. Prevalence of aggressive behaviours in NDDs
appears to fluctuate depending on sampling methods and assessment strategies, ranging
from 8.3% in community samples [75] to 64% in inpatient care [76,77]. Children with
intellectual disability were six times more likely to have conduct disorder measured by the
Strengths and Difficulties Questionnaire compared to their typically developing peers [78].
Aggressive behaviours are persistent over time [79], with displays of aggression being
consistently linked with neurodiversity [57,80–85] though prevalence rates reported can
be inconsistent.

Whilst previous research has examined predictors of broadly defined challenging
behaviour in children with intellectual disability [86–88], none of the studies has included
examination of the influence of the physical environment specifically on such behaviours
to date. Here, we build on previous work examining the influence of single domains of the
physical environment on aggressive behaviour of typically developing and neurodiverse
children by including (1) children across the spectrum of ability and (2) all available
objective domains of the physical environment.

Therefore, in this narrative review, we examine the certainty of evidence of the impact
of the physical environment on typically developing and neurodiverse children’s aggres-
sive behaviours. The outcome of interest was either psychological or biological proxies
of aggressive behaviour, annoyance and irritability measured by validated psychometric
questionnaires (measures or outcomes which have been empirically evaluated for reli-
ability) or biological markers such as blood pressure, heart rate and skin conductance.
The findings are presented by environmental domain (Greenspace, noise pollution, air
pollution, meteorology, spatial density, rurality of residence, interior design, and music)
and separately for typically developing and neurodiverse children.

2. Materials and Methods

2.1. Search Strategy

We adhered to the Preferred Reporting Items of Systematic reviews and Meta-analyses
(PRISMA) statement checklist [89] in conducting the review, as well as guidance from
the Synthesis Without Meta-analysis [90], and the Meta-analysis of Observational Studies
in Epidemiology [91] to improve the precision of our reporting. The study protocol was
preregistered on PROSPERO (CRD42020160251). Because of the heterogeneity in outcome
used and the variation in exposure measures, we were unable to perform a meta-analysis.
Instead, we reported the degree of certainty of the evidence available in terms of protec-
tive/detrimental, inconclusivity, or no association for each outcome and exposure metric
across each domain of the physical environment.
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The electronic search strategy comprised 8 bibliographic databases (MEDLINE, Psych-
INFO, Web of Science, CHINAHLplus, Embase, Cochrane library, EThOS and ProQeust
dissertations and theses) and two grey literature sources (NICE evidence search and Google
scholar). The inclusion of the latter sources facilitated the retrieval of additional studies
from a more diverse range of sources (including policy and public health), whilst miti-
gating publication bias and increasing the comprehensiveness of the review [92,93]. The
search was carried out in July 2020, and replicated in the update to June 2022 with no
year of publication limit. Bibliographies of retrieved articles were searched to maximise
retrieval of relevant articles. The search strategy was overseen by a specialist librarian (see
Supplementary Materials).

2.2. Selection Criteria

Studies were included if they (a) reported primary research, (b) were written in
English, French, German, Mandarin Chinese and Spanish which were languages spoken
by fellow researchers and therefore could be translated, (c) included human participants
aged between 0–18 years, (d) contained a psychometrically valid parent or child reported
outcome measure of aggressive behaviours or physiological measures of arousal (identified
as a proxy measure of aggressive behaviour) and (e) examined exposure to domains of the
physical environment.

2.3. Screening and Appraisal Process

All retrieved articles were screened by the first author (A.B.). A sub-sample of titles
and abstracts (10%) were co-screened by a senior researcher (A.H.) and a post-doctoral
researcher (R.R.). Inter-rater reliability for this initial screening was 87% (0.868). Full text
data extraction was conducted by the main author (A.B.) using a modified flexible data
extraction template used for non-Cochrane reviews [94] with co-screening conducted for a
proportion of studies (59%) by independent researchers (see acknowledgments). Substantial
agreement between the primary author and co-screeners was reported (83%, κ= 0.6126)
with disagreements resolved by the senior researcher (A.H.) who also crosschecked the
extraction table for any inconsistencies.

Risk of bias assessment (RoB) and GRADE protocol were adapted from a systematic
review by Clark, Crumpler, and Notley [95] on the evidence relating to effects of envi-
ronmental noise pollution on mental and physical health outcomes. Four items from this
review were used to assess the bias for each paper:

• Evaluation of the quality and validity of the exposure: whether the paper used estab-
lished or validated environment metrics.

• Bias due to confounding: whether studies included adjustment for potential confound-
ing variables.

• Bias due to sampling methodology and reporting of attrition rate.
• Outcome assessment leading to information bias: whether studies were using vali-

dated aggressive behavioural outcome measure(s).

One measure of RoB that was not included in this review was “due to blinding
to exposure outcome” as it was not considered appropriate for the methodology of the
majority of the retrieved studies which infrequently blind outcome assessors. Overall RoB
ratings for each study were aggregates of high, low or unclear across the four domains. We
adopted a conservative rating strategy where studies that had equal reports of low and
high risk of bias were classified as high.

The GRADE system [96] is a widely used tool recommended by The Cochrane col-
laboration [97] which provides a ranking of quality for evidence on interventions and
relevant outcomes. The modified GRADE approach assigns a priori the highest quality of
evidence to longitudinal or intervention studies, and the lowest to cross-sectional studies,
subsequently up- or down-grading evidence dependent upon various methodological
factors such as RoB, studies not comparing the same variables, inconsistency of findings
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between studies, imprecision (effect estimate confidence interval containing 25% harm or
benefit), publication bias of funnel plot reported, and other considerations (large effect
RR > 2, adjustment for all plausible confounding, dose response gradient). As we did not
carry out a meta-analysis assessment of GRADE criteria such as precision or publication
bias was not possible.

2.4. Measures of Environmental Exposure

• Greenspace was measured by land use data percentage of natural space in the neigh-
bourhood (e.g., for the UK, a census output area such as LSOA) or measured within a
set distance of the child’s residence. Other indices included satellite derived neighbour-
hood greenspace (e.g., normalised difference vegetation index (NDVI)) and percentage of
neighbourhood greenspace.

• Blue space was measured by parents reporting on number of days taking their children
to a beach.

• Environmental noise pollution included road traffic, construction noise, and aircraft noise.
• Air pollution was measured by particulate matter, tobacco smoke (nitrogen dioxide:

NO2), and elemental carbon attributed to traffic (ECAT).
• Meteorological variables included seasons, hot or cold weather, humidity and sunlight.
• Spatial density and interior home/facility design included space per child in square

metres (high/low density), wall paint, sensory room, presence of damp.
• Urbanicity and rurality were described by the location of the child’s residence or school.

2.5. Measures of Aggressive Behaviours

The studies utilised a number of psychometrically valid parent and child reported
measures of aggressive behaviour, as well as observer ratings. These comprised the full
instrument or conduct, aggression, and externalising behaviour domains as follows:

• Strengths and Difficulties Questionnaire (SDQ) [98]
• Age-appropriate Behaviour Assessment System for Children, Second Edition

(BASC-2) [99]
• Child Behaviour Checklist (CBCL) [100]
• Health Related Quality of Life in Children (KINDL-R) [101,102]
• WHO Global School-based Student Health Survey [103]
• National Institute of Mental Health Diagnostic Interview Schedule for Children 4th

version (NIMH DISC-IV) [104]
• State-Trait Anger Expression Inventory-2 (STAXI-2) [105]
• Other outcomes used were observer rated frequency of aggressive behaviour

3. Results

The two searches retrieved 7434 records. After deduplication, 7174 were screened of
which 257 underwent full-text assessment, resulting in the inclusion of 67 papers (details
are shown in the PRISMA flow diagram, Figure 1). Six of which reported on the physical
environment and aggressive behaviours in neurodiverse participants.

We report RoB separately for studies carried out with typically developing (Table 1)
and neurodiverse populations (Table 2). We follow the same format for the GRADE
evidence summaries for the environmental exposures on outcomes of aggressive behaviours
for typically developing and neurodiverse children (Tables 3 and 4).
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Figure 1. PRISMA flow diagram of the included studies.
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3.1. Typically Developing Children
3.1.1. Greenspace

Eleven longitudinal and seven cross-sectional studies (~46,684 participants) examined
associations between greenspace exposure and childhood aggression [34,106–122]. Five
studies were carried out in the UK, four in the USA, two in Belgium, with the remaining
in Australia, Korea, Lithuania, Germany, Spain and China. All greenspace studies were
classified as low RoB.

Inconsistent evidence for harms or benefits was reported across eight
studies [106–109,112,113,117,121] that examined associations between satellite derived
neighbourhood greenspace (NDVI) and parental-reported child aggression related out-
comes. Two studies [101,109] examining the association between parental-reported child ag-
gression and conduct problems and percentage of land designated as natural land, reported
high-quality evidence. Proximity of the child’s residence to greenspace was inconsistently
associated with parent reported conduct problems across three studies [106,108,114]. Very
low-quality evidence [111,116,120] reported no relationship between percentage of neigh-
bourhood greenspace and both child and parent-reported conduct problems. Moderate-
quality evidence from three studies [34,111,120] reported inconsistent beneficial effects of
access to private garden space on parent-reported conduct problems.

3.1.2. Environmental Sound and Noise

Three longitudinal and eight cross-sectional studies (n = 23,665) assessed the asso-
ciation between environmental noise pollution including road traffic, construction noise,
aircraft noise and aggression outcomes [123–133]. These studies were primarily conducted
in the UK, Spain, Germany, and the Netherlands, and one study in China. Three of these
studies [124,131,132] used data from the multi-national RANCH study examining the in-
fluence of high and low road and aircraft noise on the behaviour of pupils who attended
schools that were close to main roads or under flypaths. Two studies were judged to be
of unclear RoB [126,130], with the majority being rated as low RoB. A very low-quality
evidence for harmful association [130] between residential aircraft noise exposure and
increased child annoyance was reported. Similarly, low- and very low-quality evidence
was found for associations between increased residential noise [126], predicted air and road
traffic noise [131], and heightened self-reported child annoyance. Schools located in areas of
high aircraft noise were associated with increased child-reported annoyance [127–129], but
inconsistently correlated with parent-reported child conduct problems ([127,129], both very
low quality). Two studies [124,132] examining the role of residential aircraft noise on the
parent-administered conduct problems subscale of the SDQ reported no association (low
quality). Five studies [123–125,133,185] reported very low quality inconsistent evidence for
estimated noise exposure effects on parent-reported child aggression.

Two studies (longitudinal and within-group repeated measures) from the USA (n = 658)
assessed the association of music on childhood aggression [183,184]. Both studies were
rated as high RoB. Aggressive or sexual music content was associated with increased
self-reported aggressive behaviour in adolescents ([183], very low quality). Low-quality
evidence reported no association between alternating periods of instrumental music and
observer rated aggressive behaviours [184]).

3.1.3. Air Pollution

Eight longitudinal and six cross-sectional studies from Lithuania, China, Korea,
Iran, Canada, USE, and the UK (n = 45,607) explored the influence of air particulate
matter on aggressive behavioural outcomes in typically developing children and young
people [34,107,116,123,135,136,138,141,142,144–149]. One study was rated as high RoB [146],
one as unclear RoB [136], and the remaining as low RoB.

Five studies [135,136,146,147] provided either low- or very low-quality evidence sup-
porting the harmful influences of tobacco smoke exposure across various aggressive be-
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havioural questionnaires. Very Low-quality evidence for a harmful association [132]
between active or passive tobacco exposure and child self-reported anger and aggressive
behaviour was found.

Three studies [116,141,149] examined the relationship between Nitrogen Dioxide
(NO2) exposure and child self-reported conduct problems symptoms and reported inconsis-
tent evidence for a harmful association (Very Low quality). No effect of Elemental Carbon
Attributed to Traffic (ECAT) on parent-reported externalising behaviours (BASC-2) was
found ([145], Moderate quality).

In addition, there was inconsistent evidence for an association between exposure to
particulate matter less than 2.5 microns (PM2.5), and child self-reported conduct prob-
lems [141,149]. No effect was found in a study that examined the influence of PM2.5 on
parent reported conduct problem scores [107]. Another study by Loftus et al., 2020 [144]
explored the influence of exposure to particulate matter less than 10 microns (PM10) on par-
ent reported child aggressive behaviours but it did not show a significant association (Very
Low quality). Ambient air lead exposure (PbA)) was associated with high parent-reported
aggressive behaviour ([148], Very Low quality).

3.1.4. Meteorological Exposure

Five longitudinal and two cross-sectional studies (approximately = 6314) from Chile,
Canada, the Netherlands, USA, and Italy, assessed associations between meteorological
variables and child aggression outcomes [151–159]. One study was rated as high RoB [158]
with the remaining studies rated as low RoB.

The study by Muñoz-Reyes et al. [158] contrasted the frequency of observed aggres-
sive behaviours during the warm season (summer/spring) with the frequency of such
behaviours during the cold season (autumn/winter), reporting Very Low-quality evidence
for harmful effect of warm seasonality. Low-quality evidence associated increased hu-
midity with harmful increases in teacher-reported child aggressive behaviours [151,156].
Studies examining the effects of sunlight exposure on teacher reported [151,156] and child
self-assessment [152] behavioural outcomes reported inconsistent or no evidence, respec-
tively (very low quality). Low- and Moderate-quality evidence for the harmful influence
of increased temperature on teacher and parent-reported child aggression symptoms was
reported in three studies [151,156,159]. However, we found one Very Low-quality study
that provided evidence for beneficial effect of temperature on children’s self-reported
anger [152]. Aggression during summer recess was lower compared with aggression dur-
ing the school year ([154]; Low quality). No association between hours of precipitation
per day and children’s self-reported anger was found ([152], Very Low-quality evidence).
Finally, a study carried out by Lochman et al. [153] examined longitudinal associations be-
tween tornado exposure and externalising symptoms, and reported a harmful associations
of Moderate quality.

3.1.5. Spatial Density and Interior Design

Four observational and two longitudinal studies [34,160–163,165] (n = 8568) from the
USA and the UK examined spatial density and architectural design in relation to childhood
aggression. RoB was judged as high in all studies except one rated as unclear [163] and one
rated as low [34]. A study [165] reported a beneficial effect of increased playroom openness,
but no effect of space per child or room group size on observed aggressive behaviours.
Low-quality evidence assessing the association between high density (in comparison to
low density) child playrooms and frequency of aggressive behaviours reported inconsistent
results [160–162]. Moderate-quality evidence examining the effect of overcrowding in the
home [34,163] reported inconsistent associations with parent-reported conduct problems
but was associated with reduced teacher-reported externalising behaviours.

Three studies, two quasi-experimental and one longitudinal (n = 8257) conducted in
Iran, the UK, and the USA examined the associations between interior design features and
childhood aggression [34,179,181]. Low-quality evidence of association ([181] unclear RoB)
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between red painted classroom walls and increased self-reported aggression was found.
In-patient psychiatric ward sensory room modifications were correlated with beneficial
reductions in observer rated aggressive behaviour ([179] unclear RoB Moderate quality).
Additionally, presence of damp in the house was associated with elevated trajectories of
conduct problems in children ([34], Moderate quality).

3.1.6. Urbanicity and Rurality

Three longitudinal and three cross-sectional studies (n = 17,630) from the USA, the
Netherlands, and Thailand explored the influence of urbanicity and rurality of residence on
children’s aggressive behavioural outcomes [34,164,168,170,172,176]. One study was rated
as high RoB [168] with the remaining assessed as low or moderate RoB. One study [176]
reported inconsistent associations between the location of the participants and scores across
three self-reported aggression outcomes (Very Low quality). Moderate-quality inconsistent
evidence [34,172] was reported for the effect of urban residence on child conduct problems
and aggressive behaviour in parent-reported questionnaires, whilst evidence for a lack of as-
sociation was found for teacher-completed aggression outcomes [172]. Another study [170]
examined the effects of urban or rural settings on aggressive behaviours in schoolchildren
attending schools from either setting. It reported no association of setting with parent-
reported behaviours, but a harmful effect of urban school location on teacher-assessed
behaviours (both Very Low quality). Very Low-quality evidence reported no association
between children recruited from rural or urban Head Start centres and teacher-reported
anger ratings ([168]: AML Behaviour Rating Scale). Neighbourhood urbanicity (mean
number of addresses within a 1 km radius of participant’s residence) was associated with
increased teacher-reported child problem behaviours ([166] Low quality).

3.2. Neurodiverse Children

Six studies (n = 79,249) from the USA, Pakistan, the UK, and Australia included neuro-
diverse participants exclusively [34,188,190–193]. The studies are heterogenous utilising
a variety of designs including longitudinal, cross-sectional, quasi-experimental, interven-
tional, including two case studies. Two studies were judged to be of high RoB [190,192],
one unclear [193] and the remaining three of low RoB.

Baird et al. [34] explored interaction effects between a sub-sample of children with
intellectual disability (assessed via cognitive measures) from the Millennium Cohort Study
(MCS) and various physical environmental exposures (neighbourhood greenspace: NDVI,
access to a private garden, air pollution: NO2, urban or rural residence, household density,
presence of damp. The authors reported no mediating influence of intellectual disabil-
ity on the association between environmental exposures and children’s conduct problem
trajectories, except for household density (beneficial effect, moderate quality). Another
study [188] reported no correlation between urban tree canopy coverage and frequency
of aggressive behaviours in children with ASD but found an association between resid-
ing in lower urban tree canopy areas with increased parent-reported conduct problem
severity. However, the evidence was deemed to be of low quality in both studies. The
case study by Durand and Mapstone [190] examined the impact of fast and slow beat
music on a child with intellectual disability, reporting reductions in observed frequency
of aggressive behaviour during the fast beat condition and increases during the slow beat
condition in comparison to a no-music baseline (Low quality). Additionally, a clinical trial
of new age and classical music [191] provided Moderate-quality evidence for the beneficial
effects of music on self-reported aggression in children with intellectual disabilities. A
case study [192] assessing the impact of spatial proximity between an adolescent girl with
intellectual disability and the therapist, provided a Very Low-quality evidence for a correla-
tion between closer proximity and increased duration of observed aggressive behaviours.
Finally, a study [193] examined the efficacy of modified sensory rooms in reducing distress
in adolescent psychiatric inpatients, reporting additional benefits for individuals who had
a history of aggression (Moderate quality).
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4. Discussion

This is the first narrative review that updates previous literature across several envi-
ronmental domains as well as including neurodiverse children, a previously under reported
population in other reviews.

4.1. Physical Environmental Domains
4.1.1. Greenspace

We found evidence that supports the therapeutic benefits of increased natural land and
greenness surrounding child residences. Previous reviews have also shown associations
between greenspace exposure and reductions in violent behaviours [194,195].

The greenspace evidence synthesised primarily supports the therapeutic influence of
neighbourhood nature exposure on child aggressive behavioural outcomes. These effects,
at least partially, were also present in NDDs populations. Whilst more epidemiological and
experimental research paradigms are required to solidify the evidence for this therapeutic
relationship and understand its underlying mechanistic pathways, we provide initial
evidence for the role of nature in reducing aggression in neurotypical and diverse children.
Initial attempts at establishing guidelines for integration and therapeutic adoption are
beginning to be developed [196]. Studies examining socio-cultural barriers to children
accessing urban greenspaces [197] are of crucial importance, but these findings need to
be communicated to institutions and policy decision makers. We also recommend future
experimental studies that aim to elucidate the underlying (neuro)mechanistic pathways
via which nature exposure conveys these potential benefits. Advances in this regard would
drastically redefine architectural and urban design for physical and mental health.

4.1.2. Noise Pollution

Children appear to consistently self-report higher aggressive and annoyance related
behaviours related to environmental noise, whereas parent reported outcomes either show
a lack of association or inconsistent associations both for harm and benefit. This may
suggest that noise exposure operates on pathways involving subjective annoyance and irri-
tation which may not translate into objective longer-term increases in aggression problems.
Additionally, although noise annoyance may not play a direct role in the aetiology of those
problems, noise exposure of individuals who experience frustration or irritable mood has
been shown to increase its severity [25,26]. Noise pollution, therefore, may not operate as
a causal mechanism of aggression, but exacerbate pre-existing manifestation, potentially
via draining of attentional and cognitive resources, leading to increased self-regulatory
difficulties [27].

4.1.3. Air Pollution

We found absent and inconsistent associations between ECAT, particulate matter less
than PM2.5, particulate matter less than PM10 and NO2 exposure and childhood aggres-
sion problems. Tobacco smoke exposure showed a harmful association with aggressive
behavioural outcomes irrespective of who was the outcome assessor. We also found this
harmful association for childhood exposure to ambient air lead exposure (PbA). The lack
of association of PM2.5 and PM10 with these behaviours is potentially anomalous when
considering research that has linked air pollution with increased risk of mental health
disorders [198]. The harmful effects of tobacco smoke and ambient lead exposure may
increase the risk of neuropsychiatric disorders and violent crime, possibly via neuroinflam-
mation [19–24].

Whilst none of the retrieved articles examined the effects of air pollution on neurodi-
verse children, it was shown that families of these children disproportionately reside in
areas of higher particulate concentration than those of typically developing children [49],
as well as exhibiting elevated rates of aggressive behaviour [199,200].
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4.1.4. Meteorological Effects

Summer seasonality, humidity, temperature, and previous tornado exposure were
consistently correlated with increased childhood aggressive behaviours. We found little
evidence for either harmful or beneficial effects of ambient temperature and seasonality.
Previous studies suggest that humidity compounds the negative effects of heat on mental
health [201], as well as being associated with increased emergency department visits for
mental health problems [202]. Elevated temperature has also been associated with increased
violent crime [203]; however, those associations warrant further examination.

4.1.5. Spatial Density

The negative impact of high spatial density on aggression in young people [204] and
inpatients in psychiatric wards has been highlighted previously [205–207]. Notwithstand-
ing the beneficial effects of increased playroom openness, inconsistent influences for other
spatial characteristics prevent a firm explanation of findings. Theories have posited that
high spatial density triggers perceptions of crowding and a subsequent physiological stress
arousal response [30–32]. Further studies on possible mechanistic pathways between high
spatial density and aggression in children could lead to therapeutic adaptations in clinical
and residential spaces [208].

4.1.6. Urbanicity and Rurality of Residence

Due to the quality of retrieved evidence, we were unable to extricate any definitive
conclusions for associations between urban or rural residence and childhood aggressive
behaviours. This is potentially anomalous considering that children residing in rural areas
are exposed to more greenspace which generally appears to have calming effects [209–214].
Rurality, however, is only one factor in a great number of confounders on childhood
aggression. Furthermore, studies do not often use operationalised definitions of “rural” or
“rurality” [215], potentially leading to heterogeneity in the underlying conceptual constructs
being examined, limiting the replicability and specificity of results.

4.1.7. Interior Design and Housing Quality

Previous work has associated damp problems with increased toxic mould, contribut-
ing to poor air quality [216] and/or potential neuroinflammatory and/or neurotoxic re-
sponses [20,22]. Damp in a house may also be associated with other adversities such as low
socio-economic status and household disruption [217] exemplified by previous research
linking poor household conditions to psychological distress [218].

Whilst preliminary evidence from this review supported the positive impact of mod-
ified sensory rooms to de-escalate aggression, it is very limited in scope. One study [35]
suggested that the increased reduction in distress related to sensory deficits may be at-
tributable to a sense of autonomy children and young people may gain by using the
room unaccompanied.

4.1.8. Music

We found preliminary evidence for the therapeutic potential of music in neurodi-
verse children which is similar with findings reported in adults [219]. Music listening has
been associated with a broad range of psychological and physiological benefits [38–40].
Some [36,37] have stated that the therapeutic influences of music may operate mechanis-
tically via enhancing emotional regulation, but such evidence is not yet available [41].
Music is a complex physical phenomenon, which requires additional targeted research
to examine its effects on aggressive behaviours in typically developing and neurodiverse
young people.
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4.2. Strengths and Limitations

This review is comprehensive and has examined the evidence of a wide range of
environmental exposures in relation to the display of aggressive behaviours in typical
and neurodiverse children. To the best of our knowledge, this is the first review that
comparatively examines available research on environmental determinants of aggression in
these two groups. The review shows clearly the disproportionately sparse literature relating
those children and the physical environment despite the fact that they are more likely to be
affected by social adversity, poor housing, air pollutants, and poverty [48–50,220,221].

The incorporation of GRADE to assess the quality of evidence in this review may well
be simultaneously both a strength and a limitation. Whilst it facilitated the examination
of the certainty of included evidence, the adaptation of GRADE for use in a non-meta-
analytic review including epidemiological studies, may, as highlighted previously [95],
inadvertently result in downgrading of evidence irrespective of study quality. We also
adopted a modified risk of bias protocol which may have impacted the RoB assessments
of included studies. There may also have been potential conflicts of interest based on the
source of funding which we did not consider in this review.

A final limitation of this evidence synthesis is the inclusion of studies that adopt a
diverse range of heterogenous physical environmental exposures and metrics. As has been
highlighted previously by experts in physical environmental epidemiological analysis on
child socio-cognitive outcomes [116], further research is needed on improving environ-
mental measures of aspects such as air pollution exposure, and access to and quality of
children’s greenspaces. Developing more holistic, accurate, and reliable measures of envi-
ronmental exposures will facilitate novel research paradigms (computational, simulatory
and experimental) that can elucidate the influences of these aspects, reciprocally informing
direction for future research into (neurobiological)mechanistic pathways.

5. Conclusions

Physical environmental exposures sit at the intersection of social, biochemical, and
(epi)genetic aetiological influences on the development and progression of a spectrum of
physical and mental health outcomes. Further research can support stakeholders, ranging
from city planners and environmental legislators to politicians and clinicians, in con-
sidering the role of the physical environment in the context of adverse impact on child
(neuro)development. Whilst there is obvious need to further examine environmental and
climate influences on mental health of all children, particular attention must be paid to
neurodiverse children and their families. A recent report recommended that in order to
pursue and achieve health parity for those children, we must “reduce poverty and improve
living environments” [50]. Research focusing on that population will help to bridge the
equity gap that has significant therapeutic and health implications for all citizens.
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Abstract: Intellectual disability is a neurodevelopmental disorder with a related co-occurrence of men-
tal health issues and challenging behaviors. In addition to purely cognitive functions, socio-emotional
competencies may also be affected. In this paper, the lens of developmental social neuroscience is
used to better understand the origins of mental disorders and challenging behaviors in people with
an intellectual disability. The current concept of intelligence is broadened by socio-emotional brain
functions. The emergence of these socio-emotional brain functions is linked to the formation of the
respective neuronal networks located within the different parts of the limbic system. Thus, high order
networks build on circuits that process more basic information. The socio-emotional skills can be
assessed and complement the results of a standardized IQ-test. Disturbances of the brain cytoarchi-
tecture and function that occur at a certain developmental period may increase the susceptibility to
certain mental disorders. Insights into the current mental and socio-emotional functioning of a person
may support clinicians in the calibration of treatment and support. Acknowledging the trajectories
of the socio-emotional brain development may result in a more comprehensive understanding of
behaviors and mental health in people with developmental delays and thus underpin supports for
promotion of good mental health in this highly vulnerable population.

Keywords: developmental neuroscience; emotional functioning; intellectual disability; intervention
mental health; limbic system; social brain network

1. Introduction

According to a nationwide US survey, one in six persons has a developmental disability,
with most suffering from neurodevelopmental disorders, such as attention-deficit/hyperact-
ivity disorder (ADHD) (9.5%), autism spectrum disorders (2.5%), learning disability (7.9%),
or intellectual disability (1.2%) [1]. During the past decade, these prevalence rates have
increased, e.g., from 1.1% to 2.5% for autism and from 0.9% to 1.2% for intellectual disabil-
ity [1,2] as a result of better assessment and diagnosis. According to the WHO Global Health
metrics, there are about 100 million people with an intellectual disability world-wide [3].

People with an intellectual disability are more vulnerable to physical or mental disor-
ders [4–7]. According to the recent meta-analysis of Mazza [4], 33,6% suffer from a mental
disorder, which is about double of the prevalence rates in the general population. In 2018,
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one in three persons with a cognitive disability experienced more than 50% physically
unhealthy days, and one in two persons reported more than 50% mentally unhealthy
days [7]. Furthermore, approximately one in two persons with a cognitive disability slept
less than 6 h a night, had experienced depression, and rated their health as fair to poor [7].
Especially these chronic and secondary health conditions decrease the life expectancy of
persons with an intellectual disability by around 20 years compared to the general popula-
tion [8,9]. Factors associated with death in people with an intellectual disability are mental
and physical illnesses (e.g., cancer, heard, pulmonary and renal diseases) and physical
disabilities such as cerebral palsy and epilepsy [10]. More than a third of those deaths are
potentially amenable to healthcare interventions [11,12]. Due to the poorer management
of chronic health conditions in primary healthcare, application of reasonable adjustments
in services and awareness training have to be expanded to meet the needs of people with
developmental disabilities [12].

People with an intellectual disability face various barriers to receiving adequate
healthcare. Hence, person-related factors, such as lack of information and health literacy
or communication difficulties, and system-related aspects, such as insufficient knowledge
or even discriminatory attitudes among practitioners and service providers, have to be
considered [10]. Health impairments lead to a significant emotional, social, and financial
burden on the patients and on their social networks. In the European Union, intellectual
disability was amongst the top ten most expensive diseases of the brain [13], requiring
an annual expenditure of 43.3€ billions in 2010. In a Canadian study, adults with an
intellectual disability were nearly four times more likely to incur high annual healthcare
costs than those without an intellectual disability [14]. An Australian study demonstrated
the considerable economic impact of intellectual disability on families, governments, and
broader society [15], and a study on health-service use and the costs of Americans with an
intellectual disability revealed that the presence of chronic medical conditions and poor
mental health status predicted high expenses across various types of healthcare [16]. Taken
together, all the evidence points to the urgent need for public health to focus on effective
interventions for and the holistic management of secondary disorders in people with an
intellectual disability.

The present paper develops five main themes. First, the current understanding of
intelligence and the options of broadening the concept by integrating socio-emotional
competencies will be outlined. Second, the development of socio-emotional brain functions
will be linked to the maturation of the socio-emotional brain networks. Third, options to
systematically assess socio-emotional brain functions will be offered. Fourth, the relat-
edness of developmental neuroscience and mental health in persons with an intellectual
disability will be addressed. Finally, the implications of the developmental approach to
treatment and support will be posed.

The lens of developmental neuroscience provides insights into the co-regulating
processes of emotion regulation, social interaction and adaptation and may serve as a
window into general psychological mechanisms. In a translational pathway, the underlying
processes may have a broad impact on our understanding of human behavior [17].

2. Intellectual Disability Revisited: About the Current Understanding of Intelligence
and Why There Is a Need for Broadening the Concept towards the Social Realm

In Western societies, Descartes [18] laid the foundation for continental rationalism:
“Je pense, donc je suis” [‘I think therefore I am’]. Pioneers such as Damasio [19] overcame
the dualistic body-mind distinction and delineated the importance of emotion and the
sensorial body within cognitive science approaches. Socio-emotional and cognitive pro-
cesses have been proposed to be highly intertwined and overtly present in all physiological
and pathological mental activities. Ciompi [20] and the RDoC (Research Domain Crite-
ria) framework [21] provided well-known examples. In the International Classification
of Diseases, ICD-11, disorders of the intellectual development (also termed “intellectual
disability” in DSM-5) are counted among the neurodevelopmental disorders that “arise
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during the developmental period” and “involve significant difficulties in the acquisition
and execution of specific intellectual, motor, language, or social functions” [22]. As such,
in addition to poor cognitive functions, social, affective, and adaptive functions are also
affected. However, the concept of “intelligence” is still dominated by Descartes’ rational-
ism, and the diagnosis of an intellectual disability is still centred on general IQ measures,
academic learning, and complex logical-deductive executive functions, such as working
memory, processing speed, attention, encoding, verbal comprehension and expression,
abstract reasoning, and problem solving.

However, emotional and social intelligence differ from cognitive intelligence and
require different neural circuitries [23]. Socio-emotional brain functions refer to the ability to
regulate one’s own emotional expression, to identify the emotional expressions of others, to
interpret emotional cues, to respond accordingly, and to self-soothe and manage emotional
outbursts. Emotional intelligence is therefore essential for the quality of relationships with
the self and with other people, the ability to adapt, to cope with stress and to communicate
and interact appropriately [24]. A functional account of emotions posits that emotions
are mental activities that respond to environmental stimuli, such as a social or physical
challenge, and determine in turn physical and behavioral reactions. Emotional brain
functions also influence cognitive processes, including perception, attention, learning,
memory, reasoning, and problem solving and vice-versa. A detailed knowledge about
emotional competencies such as emotional awareness, managing of own emotions and
emotions of other people, self-motivation, impulse control and empathy may support
caregivers, clinicians, and therapists to get an insight into the mental processes and needs
of persons with low cognitive abilities [23,24].

In this theoretical paper, we aim to integrate knowledge from developmental neuro-
science to expand our understanding of intellectual disability. As intellectual disability is a
disorder of the brain that manifests during the developmental period, the stepwise acquisi-
tion of the different emotional and social skills can be depicted alongside the developmental
trajectories of typically developing children [25,26], c.f. Table 1.

Table 1. Development of socio-emotional brain functions [26].

Level of Socio-Emotional
Development (Reference Age)

Corresponding Level of Intellectual
Functioning

Socio-Emotional Developmental Milestones

1. Adaptation
2. (0–6 months of age) Profound intellectual disability (F73)

Integration of sensory information and external
stimuli (place, time and people), processing of
stimuli, regulation of physical processes

3. Socialisation
4. (7–18 months of age) Profound intellectual disability (F73) Social bonds, object permanence, rough

body scheme

5. First Individuation
(19–36 months of age)

Severe-profound intellectual
disability (F72–F73)

Self-Other differentiation, recognizing and
expressing one’s own will.

6. Identification
7. (4–7 years of age)

Moderate-severe intellectual
disability (F71–F72)

Ego formation, change of perspective (Theory of
Mind), interaction with peers, differentiation
between fantasy and reality

8. Reality awareness (8–12 years
of age)

Mild-moderate intellectual disability
(F70–F71)

Moral action, assessment of one’s own abilities,
self-differentiation, awareness of reality,
logical thinking

9. Social Individuation
(13–18 years of age)

Borderline-mild intellectual disability,
typical intelligence

Abstract thinking skills, sexual identity,
self-reflection, independence, responsibility,
identity formation, moral self
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3. Linking the Socio-Emotional Brain Functions with the Maturation of the
Socio-Emotional Brain Networks

Depending on the functionality of the respective brain networks, different ways of
thinking and developmental tasks, needs, and skills can be learned [25,26]. Knowledge of
the socio-emotional brain network functions may provide the clinician with insights into the
“inner world” of people who experience difficulties expressing their own thoughts/feelings,
and it could increase the understanding of their behaviors [25–27]. We therefore wish to
outline the developmental milestones of brain development and link it to the respective
socio-emotional functions. Persons with a developmental delay principally follow the
same trajectories as people with a neurotypical development; however, the developmental
milestones may be reached later or incompletely.

The brain architecture is scaffolded prenatally and early in life, followed by an ex-
tended period of differentiation of the cytoarchitecture by dendritic growth and the forma-
tion, pruning, and stabilization of synapses. While short-range connectivity predominates
in infancy, there is a shift towards long-range networks in adolescents and adults [25]. The
developmental changes of structural brain connectivity result from a sequence of genetic
and epigenetic mechanisms at key developmental stages [25,28–30]. Environmental factors
and early life experiences in social interactions play a crucial role in the coordination and
timing of the specific neuronal patterning [25,31,32].

At birth, the neuronal networks are already at a certain stage of maturity. However,
functional magnetic resonance imaging studies showed that local brain activity and func-
tional connectivity differ between neonates and adults. While in the neonatal brain, for
example, sensorimotor, visual and auditory areas were most active, other frontal brain
regions, the basal ganglia and limbic/paralimbic areas showed lower dynamic connections
than adult brains [28]. The emergence of the various socio-emotional skills is linked to
the formation of the respective brain networks located within the different parts of the
limbic system [33]. Thus, higher order networks build on circuits that process more basic
information [25]. The recognition of emotional-communicative signals, for example, is
a prerequisite for the proper functioning of the Theory of Mind network, or stress and
emotion regulation abilities are necessary for successful impulse control.

The different steps (Figure 1) provide an insight into the stepwise emerging mentaliza-
tion abilities. Depending on the respective developmental stage, different ways of thinking
occur [32]:

• The first step is the action-oriented way of thinking also called the ‘teleological think-
ing’. At this stage, feelings and thoughts cannot be expressed with words but goal-
oriented actions. Self-injurious or destructive behaviors can represent a common
response to frustration.

• The second step is the ‘concrete thinking’ stage. In this stage, persons cannot discrim-
inate between their own thoughts and the thoughts of other persons, meaning that
thinking is reality to them: “The way I think, the way it is”.

• The third step is thinking in the pretend mode of thinking ‘pseudomentalization’. In
this stage, the inner world (fantasy/imagination) is disconnected from the outside
world. The interpretation of a situation is unrelated to the reality of other people.
People in the pretend mode of thinking may have problems with feeling emotions in
the ‘here and now’ and use clichés and empty words.

• In a further step, the individual is able to acknowledge that other persons have
different feelings, thoughts, intentions, and motivations: The Theory of Mind network
is developed and the person is able to mentalize (c.f. Figure 1).

Knowledge of the development of the mentalization abilities is supportive for a
proper understanding of a person’s mental framework, especially in the case of the non-
mentalizing ways of thinking.

Figure 1 exemplifies the stepwise development of the Theory of Mind network.
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Figure 1. Milestones of development of the Theory of Mind network: Teleological thinking
(0–15 months); concrete thinking (15–24 months); Pseudomentalization (24–48 months); Theory
of Mind network (>48 months). Details c.f. [32,34].

Depending on a variety of factors, including specific brain alterations and their time
course, in persons with an intellectual disability, the formation of the socio-emotional brain
networks may differ from the pattern that can be observed in typical development [35,36].
According to the definition in the ICD-11/DSM-5, intellectual disability begins during the
developmental period and is associated with impairments of the different brain functions,
which will be related to the different neural networks in the following stage.

However, when the developmental delay is severe, the deep limbic system drives most
emotional and relational acts. This part of the limbic system develops prenatally and
during the very first months after birth and includes the central nucleus of the amygdala,
the hypothalamus, and parts of the brain stem including the periventricular grey and the
vegetative nuclei. This first step of brain development is accompanied by an action-oriented
way of thinking with an inability to express feelings and thoughts with words [32]. Feelings
and thoughts cannot yet be expressed with words but involve goal-oriented actions. The
autonomic and the stress-regulation systems process basal functions for survival, such as
heart rate and temperature control, feeding, sexuality, territoriality, and stress responses
including fight-flight reactions (see Figure 2) [32]. These mostly unconscious processes are
genetically-epigenetically determined and influenced by early life experiences [37].

In moderate to severe forms of developmental delay, the functions located within
the mesolimbic system determine the way of thinking and social interaction. This part of
the limbic system is located in the basolateral amygdala, the ventral tegmental area, and
the nucleus accumbens/ventral striatum and is the seat of the reward and the reward
expectation system where emotional conditioning and emotion regulation are processed.
Hence, basic emotional functions, such as fear, sadness, disgust, happiness, and anger, are
determined [31,38]. The basic needs are safety and security [25,26]. In this stage of brain
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development, the person is learning to build up an inner picture of the outside environ-
ment (object permanence) and to experience his/her own thoughts as reality (concrete
thinking) [39]. This may result in misunderstandings, as facts are not differentiated from
convictions [32]. In the next step, accompanied by the ability to differentiate between the
self and the other, the pretend mode of thinking ‘pseudo-mentalization’ arises [32]. This
can lead to meaningless conversations, such as repetitive questioning, and in the case of
trauma, may result in dissociation [32]. The mesolimbic system develops within the first
months and years of life and operates predominantly unconsciously (cf. Figure 2) [33].

Figure 2. The development of the different parts of socio-emotional brain networks. Details about the
different parts and functions of the limbic system c.f. [33]. Socio-emotional brain functions rely on a
proper formation of the respective brain areas of the limbic system. Depending on the severity of brain
damage, also socio-emotional competencies are affected accordingly. Abbreviations: PFC: Prefrontal
Cortex; IC: Insular Cortex; Ant.: Anterior; ACC: Anterior Cingulate Cortex; Bl.: Basolateral; AM:
Amygdala; Basal Gang.: Basal Ganglia; VS: Ventral Striatum; VTA: Ventral Tegmental Area.
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In milder forms of developmental delays, the upper limbic system dominates social
cognition and adaptive behaviors. It is composed of a group of tightly interconnected
cortical brain areas including the prefrontal, the orbitofrontal, the ventromedial frontal,
the anterior cingulate, and the insular cortex. It comprises the neural activity that controls
the Theory of Mind, different aspects of executive functions, risk assessment, and reality
awareness [40–42]. In a top-down mechanism, these neocortical networks attenuate the
emotional responses of the lower-order brain circuits located within the mesolimbic and
deep limbic systems [43]. Logical thinking, impulse control, delayed gratification, and
affect regulation are important for pro-social behaviors [44]. Concomitantly, emotional
states, such as empathy, friendship, loyalty, and moral thinking, may be observed [27,45,46].
The upper limbic system evolves in late childhood and adolescence and can be partly
modulated by learning [33].

A variety of conditions associated with an intellectual disability, such as ASD, menin-
goencephalitis, or genetic syndromes, may cause impairments of the early wiring within
the limbic system and the associated brain functions [25,42,45,47,48]. Therefore, the socio-
emotional brain functions, e.g., perspective-taking skills, may differ in persons with differ-
ent syndromes (Cornelia de Lange syndrome vs. William syndrome) or comorbidities such
as ASD or attention-deficit-hyperactivity disorders (ADHD) [34,49]. Furthermore, stress
and trauma can influence social brain functions in general, and specifically for persons
with intellectual disabilities [25,26,50].

So far, there is a lack of assessment instruments for emotional and social competencies.
Thus, incorporating structured information about the social, emotional, and practical skills
into the assignment to the different levels of intellectual disability may be supportive for
clinical care, especially when it comes to the more severe forms where classical IQ-tests
cannot be applied.

4. Assessment of Socio-Emotional Functioning

Depending on the individual pattern of developmental delay, also in adults with an
intellectual disability, socio-emotional brain functions may be delayed. For a comprehensive
evaluation of the mental abilities of a person, we propose integrating the assessment of the
different emotional and social skills located in the respective brain network, as these are
crucial for perception, the way of thinking, and adaptive behaviors outcomes. Currently,
IQ tests focus on logical-deductive academic skills [23,24,51]. However, the IQ score does
not always relate to the individual’s functioning at a specific point in time, and emotional
competences, such as affect regulation, risk assessment, delayed gratification, impulse
control, mentalizing abilities, and reality awareness, must also be taken into account [24,46].
Structured assessments addressing these abilities may be helpful to further ascertain this
population and support clinicians in the calibration of treatment and support.

Being aware that development is a continuous process, for an assessment of the
functional skills, a stepwise model is necessary. Researchers have developed assessment
instruments to determine the socio-emotional functioning of a person with an intellectual
disability [52,53]. In particular, the Scale of Emotional Development-Short (SED-S) is based
on the normative developmental trajectory of the social brain network to define the central
characteristic of socio-emotional functioning in a certain age group [35]. The instrument
was tested for proof of evidence for criterion validity on item, domain, and scale level by
applying the scale to a sample of typically developing children [54]. For the majority of
items, the expected response pattern emerged, showing the highest response probabilities
in the respective target age groups. Agreement between the classification of the different
SED-S domains and the chronological age of children with normative development was
high (κw = 0.95; exact agreement = 80.6%) [54]. Interrater reliability at domain level
ranged from κw = 0.98 to 1.00, and internal consistency was high (α = 0.99) [54]. The
SED-S is applicable and valid in children [55] and adults with ID [34]. Lower levels of socio-
emotional development are associated with more severe forms of challenging behaviors [49].
Mentalization abilities can be assessed using the Reflective Functioning Questionnaire–
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Mild to Borderline intellectual Disabilities + (RFQ-MBID) [56]. Depending on the pattern
of brain alterations, in persons with an intellectual disability, the intellectual reference age
is likely to be distinct from the emotional age [49]. Therefore, we argue that the socio-
emotional brain functions should be evaluated separately, and specific instruments should
be added to those already in use to measure the IQ itself. The utility of the comprehensive
assessment of the level of socio-emotional brain functions should be viewed as paramount
in supporting clinicians in personalizing treatment and care in the clinical setting. A
person’s social, emotional, and practical abilities are central for the adaptive behavior,
emotional well-being, and mental health.

5. Mental Disorders and Developmental Neuroscience in Persons with an
Intellectual Disability

Mental health and emotional functioning in a particular social environment are
strongly interrelated. Persons with an intellectual disability are highly vulnerable to
mental disorders [4–6]. The conceptualization of psychopathology and mental disorders
relies on the grouping of defined symptoms into syndromes that yield a psychiatric diagno-
sis. The co-occurrence of certain developmental disorders and intellectual disability may
suggest a common underlying neurobiology at an early stage of brain development. The
increasing evidence for shared genetic etiology across different psychiatric disorders and
intellectual disability suggests a continuum of neurodevelopmental causality that includes
both the heterogeneity and the overlap of risk factors and disease mechanisms [57]. The
developmental miswiring within the social brain networks at sensitive periods may be
associated with mental disorders that occur at a certain point of brain development [45,58].
Hence, certain disorders such as autism spectrum disorders (ASD) may be more prevalent
in people with more severe forms of intellectual disability while other disorders such as
social anxiety disorders may be more often seen in milder forms of intellectual disability.

In ASD, for example, core symptoms, such as perspective-taking skills, are rooted
in developmental delays of the brain circuits related to social cognition [59]. In ADHD,
widespread alterations of structural and functional brain connectivity are described [60].
Insecure attachment appears to be linked to social experiences that occur during critical
periods of development which affect the architecture of the limbic and stress regulation
system and have an impact on emotion processing, emotion regulation, and risk assess-
ment [23,25,61]. Alterations in specific neural circuits that develop prenatally or very early
in life are also often reported in persons with an intellectual disability, especially when the
developmental delay is severe [45,58].

However, other psychiatric disorders, such as social anxiety disorders, dissociative
disorders, or personality disorders, may require the maturation of higher-order social brain
networks and so cannot be found earlier than age 5 years [62–64]. Social anxiety disorders
require perspective-taking skills located in the Theory of Mind network [62]. Dissociative
disorders are associated with subcortical white matter alterations within the higher limbic
system [63,64]. Conduct disorders may progress to antisocial personality disorders during
adolescence/early adulthood [65]. Social anxiety, dissociative disorders, or personality
disorder can be linked to disturbances of higher-order brain circuits and typically arise
concomitantly to the formation of the respective neural networks during childhood and
adolescence. These mental disorders are rarely observed in severe forms of intellectual
disability and are more prevalent in persons with borderline intellectual functioning or
mild cognitive impairments [5].

Therefore, it can be argued that disturbances of the brain cytoarchitecture and function
that occur at a certain developmental period may increase the susceptibility to certain
mental disorders. This is supported by research examining emotional intelligence and
psychopathy [66,67]. The developmental approach for socio-emotional brain functions in
persons with an intellectual disability offers a fundamental perspective in mental health
and opens up new treatment options [45].
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6. Impact of the Social Brain Development on Treatment and Support

The quantity and quality of studies evaluating the efficacy of psychological therapies
in persons with an intellectual disability and mental ill-health are still limited, especially in
those with severe to profound intellectual disabilities [68]. Some studies tested commonly
used psychosocial interventions, such as cognitive behavioral therapy, and there are valu-
able efforts to adapt the methods to the level of cognitive functioning; however, treatment
manuals for severe and profound levels are still scarce [49,69]. In addition, effectiveness
studies often exclude persons with multiple disabilities and comorbidities which is the
clinical reality we are faced with [49,68].

With regard to treatment and care, aspects such as the level of socio-emotional function-
ing and the associated mental competencies and possibilities for reflection may support the
decision for or against a certain therapeutic approach. Well-developed perspective-taking
skills, for example, may increase the probability of the individual deriving benefit from cog-
nitive behavioral therapy or mentalization-based treatment, while individuals with limited
stress regulation abilities may be more likely to respond to bodily and experience-based
treatment methods, such as attachment-based behavioral therapy or dance and movement
therapy [48,70–72]. Targeting evidence-based treatment programs that are personalized
and in line with the individual’s abilities and goals is particularly vital in persons with
developmental disabilities [49,73]. The ‘social information processing model’, for example,
aims to choose the type of intervention according to the mental state of a person during a
social interaction [74]. Moreover, knowledge of the emotional reference age of the individ-
ual may enable caregivers to be more attuned to his/her emotional needs and, therefore,
promote and maintain good mental health. Finally, the awareness of the socio-emotional
functioning of persons with an intellectual disability at that time point may enhance the di-
agnostic process of ascertaining co-occurrent psychiatric disorders. Externalizing behaviors
or observable psychological distress may be interpreted as psychopathological symptoms
but could be better explained as a mismatch between the level of individual development
expected for the chronological age and the level of actual individual functioning [56,75].
This is particularly useful in persons with low or absent verbal communication skills, in
whom key elements of psychiatric disorders, such as delusions, hallucinations, or suicidal
ideation, are often very hard to recognize and may only be expressed by changes in be-
havior [76]. Matson et al. [77] claimed that “accurately identifying the causes of adaptive
skill deficits will likely result in more precise and effective treatment” (p. 1317). Therefore,
disturbances of the socio-emotional brain networks at a certain developmental period may
increase the susceptibility to certain mental disorders. Aligning treatment options accord-
ing to the level of socio-emotional functioning may strengthen the efficacy and increase
the outcome of treatment of certain mental disorders. Furthermore, teaching emotional
competencies may further improve skills such as emotional awareness, managing of own
emotions and emotions of other people, self-motivation and empathy [78].

7. Discussion

The developmental perspective on the socio-emotional brain network may give in-
sights into their own perspective and experiences, especially in people who experience
difficulties expressing their own thoughts and feelings, and it may support clinicians to bet-
ter understand the shown behaviors [25–27]. Therefore, the linkage of the developmental
milestones of brain development with the respective socio-emotional functions may help
adapt treatment and support accordingly. We are aware that the staged limbic-structure
theory is simplifying the complexity of human brain development [79,80]. This perspective
or framework opens up the road for rolling out and promoting early intervention strategies
that impact both behavior and adaptive skills as these appear to be likely modifiable factors
that can improve longer term outcomes. Further in-depth insights into the perceptual,
cognitive, and social-communicative functions in specific syndromes like Downs syndrome
or Williams syndrome need to be considered [81,82].
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8. Conclusions

The focus of this article is to connect recent knowledge from developmental neuro-
science with clinical research in persons with an intellectual disability with the aim of
deducing the implications for treatment and support. Despite the given limitations of the
broad-brush description of the stepwise development of the brain, specifically of the differ-
ent parts of the limbic system and its associated functions, a developmental neurobiological
basis may offer an additional perspective in our understanding and conceptualization of
psychopathology and mental health in persons with developmental delays. The develop-
mental miswiring within the socio-emotional brain networks at sensitive periods may be
associated with mental disorders that occur at a certain point of brain development [45,58].
A common underlying neurobiology at an early stage of brain development may cause
an association of certain disorders with different severities of intellectual disability. This
synthesis offers relevant evidence about the necessity to integrate developmental neuro-
science into clinical practice and care for persons with an intellectual disability to further
promote mental health in this highly vulnerable population. Knowledge of development of
the socio-emotional brain is important in the clinical and daily work context, as it provides
insights into the inner world of persons who may have difficulties in reporting about their
own thoughts and needs. Accordingly, this article aims to cross the bridge from basic
neuroscience to the practical work with persons with developmental disabilities. A com-
prehensive assessment of intellectual functioning including socio-emotional functioning is
important in treatment provision that is personalized and addresses individual goals and
deficits. Therapeutic considerations should not only contribute to increased well-being but
should also be consistent with the person’s emotional status and congruent with the social
environment (cf. Figure 1). This extended understanding of how people with intellectual
disability function and how they participate in society may enable persons with develop-
mental disabilities to “participate in every aspect of life to the best of their abilities and
desires” [7]. We assert that it is only in this way that the person can be supported to fully
realize his/her potential and prevent new onset or exacerbations of a mental disorder.
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Abstract: With the introduction of the ICD-11 and DSM-5, indicators of adaptive behavior, including
social–emotional skills, are in focus for a more comprehensive understanding of neurodevelopmental
disorders. Emotional skills can be assessed with the Scale of Emotional Development-Short (SED-
S). To date, little is known about the effects of physical disorders and sensory impairments on a
person’s developmental trajectory. The SED-S was applied in 724 adults with intellectual disabilities,
of whom 246 persons had an additional physical and/or sensory impairment. Ordinal regression
analyses revealed an association of movement disorders with more severe intellectual disability
and lower levels of emotional development (ED) on the overall and domain levels (Others, Body,
Material, and Communication). Visual impairments predicted lower levels of ED in the SED-S domains
Material and Body, but not the overall level of ED. Hearing impairments were not associated with
intellectual disability or ED. Epilepsy correlated only with the severity of intellectual disability.
Multiple impairments predicted more severe intellectual disabilities and lower levels of overall ED.
In conclusion, physical and sensory impairments may not only affect physical development but
may also compromise intellectual and emotional development, which should be addressed in early
interventions.

Keywords: emotional development; intellectual disability; visual impairment; hearing impairment;
physical disability; sensory impairments

1. Introduction

People with intellectual disabilities have a higher risk of developing psychological
stress than people without intellectual disabilities [1]. Possibly contributing to this, people
with intellectual disabilities have difficulty assessing and processing information [2], they
need predictable environments [3], and they have poor coping mechanisms [4]. Further-
more, due to affected children’s limited behavioral repertoires, parents and caregivers need
to have a high level of sensitivity and responsiveness to signals and react adequately to the
behavior, needs, and wishes of the person with an intellectual disability [4,5]. Consequently,
there is a higher risk of disturbed attachment and emotional and behavioral problems [6,7].

According to the American Association on Intellectual and Developmental Disabilities
(AAIDD), people are classified as having an intellectual disability when they have an
IQ score below 70 and/or a significant limitation in their adaptive behavior [8]. The
need for support for conceptual, social, and practical skills starts before the age of 22 [8].
Likewise, the classification systems DSM-5 and ICD-11 also include limitations in adaptive
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behavior and social skills in the diagnostic criteria for intellectual disability/disorders of
intellectual development, respectively. Intellectual disability is often associated with a
delay in emotional development [9]. Delayed social–emotional development and associated
neglect of basic emotional and support needs result in stress and consequently possibly
challenging behavior [7]. To provide adequate care matching the emotional functioning
and needs of persons with intellectual disability, the Scale for Emotional Development-
Short (SED-S) has been developed and studied in children with and without intellectual
disabilities [9–11] as well as in adults [12–15]. The SED-S is based on the Scheme for
Appraisal of Emotional Development (SAED) [16], the Scale for Emotional Development–
Revised (SED-R) [17], and the SED-R2 [18]. Adequate psychometric properties are reported
for the SED-S [9,10].

The prevalence of co-occurring impairments (such as physical, visual, and hearing impair-
ments) is higher among persons with intellectual disability than in those without [19,20]. In
studies conducted in the Netherlands among 1598 persons with intellectual disability who were
older than 18 years of age, the following prevalence rates were reported: visual impairment,
14%; blindness, 5%; mild hearing loss, 30%; moderate to severe hearing loss, 15%; and dual
impairments (visual and hearing impairments), 5% [20–22]. What is more, in a Finnish study
among 461 persons with profound to severe intellectual disability, the prevalences of motor
impairments and epilepsy were, respectively, 35% and 51% [23]. These impairments in addition
to intellectual disability may affect emotional functioning.

Auditory sensory loss is, for example, of interest when studying social–emotional
development in people with intellectual disabilities. In studies conducted before the imple-
mentation of neonatal hearing screening programs, results indicated that children over the
age of 4 with hearing loss had more social–emotional difficulties than did children without
hearing loss [24]. An uncompensated hearing impairment also affects communication
in a negative way in adulthood [25,26]. However, the results of a study conducted in
18-month-old children with hearing loss found no apparent difficulties in social–emotional
functioning [27]. Additionally, Lederberg and Mobley [28] found no difference in the
quality of attachment of children with and without hearing impairments. This could be
thanks to the ability of parents and children to communicate nonverbally during the child’s
first years, with children with a hearing impairment being able to adequately imitate facial
expressions and hand and body movements, in addition to using gestures and pointing [29].
Moreover, parents put much effort into early communication, such as trying to establish
(eye) contact or elicit a response through manifesting exaggerated facial expressions, wav-
ing their hands, and moving objects or people into the child’s line of sight [29]. Although
parents and children have compensatory communication in place, Dirks et al. [30] did
report that children with a hearing impairment are at risk for social–emotional difficulties.
Adding to this, Sterkenburg et al. [9] reported that children with an intellectual disability
and a hearing-and/or visual impairment (n = 9) showed lower emotional functioning than
children with intellectual disabilities without these sensory impairments (n = 108). These
results were found on the SED-S overall score and on the domain Others (meaning “relating
to significant others”). However, due to the small sample size in this study, people with
visual or hearing impairments were combined into one group. Consequently, it is unclear
whether emotional functioning is lowered by the separate sensory impairments.

Regarding the emotional development of persons with visual disabilities, the physical,
cognitive, and social development of a child are affected by visual impairment [31]. Ur-
queta Alfaro et al. [32] confirmed that, compared with children without visual impairment,
the overall development of children with visual disabilities is delayed. To be precise, the
visual impairment hinders their social development, as social behavior and communication
mostly develop through eye contact and observation [31]. Zooming in on the emotional
development of children with visual impairment, Fraiberg [33] reported that blind chil-
dren show more fear of strangers than sighted peers and that their facial expressions are
frequently indistinct. Additionally, their nonverbal expressions are sometimes different
and very subtle [34]. The findings of Fraiberg [33], suggested that children with a visual

64



Int. J. Environ. Res. Public Health 2022, 19, 17080

impairment do develop mental representations of their attachment figures, but that these
representations start at a later age and/or show different characteristics than in sighted
peers. This delay may affect their emotional functioning. Furthermore, infants with visual
impairments need more help and encouragement to become aware of their range of mo-
tion. This help prevents them from remaining in their natural passive state, which could
hinder their physical development, including posture and mobility [35], and affect their
exploration and social and emotional development.

Next to the influence of a hearing or visual impairment, a child’s physical develop-
ment may also impact their emotional development. Persons with an intellectual disability
have an increased risk for physical disabilities and epilepsy [19,36]. Vandesande et al. [37]
conducted a study among children with severe and profound intellectual disabilities during
a stressful situation, where the child’s parents and a stranger were present. Interestingly,
the child’s differentiated responses to comfort seemed to be related to their fine motor
skills [37]. Therefore, to adequately support persons with intellectual and physical disabil-
ities, it is important to examine the effects of the disabilities on the different domains of
emotional development.

According to Došen [38], the social–emotional development of a neurotypical child
goes through several stages, and these stages are linked to social–emotional developmental
milestones [38–40]. For children with intellectual disabilities and sensory, physical, or
multiple impairments, reaching these milestones requires more effort than it does for
children without these impairments. Up to now, to our knowledge, no studies have been
conducted among adults with intellectual disability to examine the effect of visual, hearing,
or physical impairments on emotional functioning. Therefore, the aim of this study was to
examine whether physical or sensory impairments of adults with intellectual disabilities
can predict their level of social–emotional functioning.

2. Materials and Methods

2.1. Setting and Design

The study was conducted from May 2016 to November 2020 in three hospitals and
five home care facility centers in Belgium, the Netherlands, and Germany. Inclusion criteria
were age >18 years and a diagnosis of intellectual disability. There were no exclusion criteria
within this respective population. A sample of 724 adults with intellectual disabilities was
recruited, among which 246 persons (34%) had an additional physical disorder and/or
sensory impairment such as a hearing and/or visual impairment, movement disorder,
and/or epilepsy.

The participating organizations were Tordale in Torhout (Belgium), Cordaan in Ams-
terdam (Netherlands), ORO in Helmond (Netherlands), De Twentse Zorgcentra in Losser
(Netherlands), Bartiméus in Doorn (Netherlands), the Evangelisches Krankenhaus Königin
Elisabeth Herzberge in Berlin (Germany), Klinikum München Oberbayern in München
(Germany), and St. Lukas-Klink in Liebenau (Germany). The persons themselves or their
legal guardians gave their informed consent for participation in this study.

2.2. Participants

The total study sample consisted of 724 participants with intellectual disabilities. Due
to missing information about the researched impairments, two persons were omitted from
the analyses, leaving a total sample of 722 participants. The average participant age was
37.4 years (18–76 years, SD = 13.3) and males were slightly in the majority (56.4%). The de-
gree of intellectual disability ranged from mild (IQ 50–55 to 70: 28.2%), moderate (IQ 35–40
to 50–55: 37.4%), and severe (IQ 20–25 to 35–40: 26.8%), to profound (IQ < 20–25: 7.6%).

The age of the 246 (34%) participants with sensory impairments ranged from 18 to
76 years, and the average age was 39.9 years (SD = 13.7). This sample included more males
(60.2%) than females. All levels of intellectual disability were represented; most of the
participants had moderate intellectual disabilities (38.2%), followed by severe intellectual
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disabilities (28.5%), mild intellectual disabilities (19.5%), and profound intellectual dis-
abilities (13.8%). In this group with sensory impairments, 44 persons (17.9%) had hearing
impairments and 64 persons (26%) had visual impairments. In the sample with sensory
impairments, 87 persons (35.4%) had a movement disorder. Epilepsy was reported in
130 persons (52.8%).

2.3. Assessment

The level of emotional development (ED) was assessed using the SED-S [10]. The SED-
S is a semi-structured interview consisting of 200 binary items in eight domains, concerning
different aspects of daily life behaviors. The scale assesses five developmental stages with
reference ages ranging from 0 to 12 years of age. Each level of ED is assessed by five items
per domain. The eight domains are: (1) Body (Relating to His/Her Own Body), (2) Others
(Relating to Significant Others), (3) Object (Dealing with Change: Object Permanence),
(4) Emotions (Differentiating Emotions), (5) Peers (Relating to Peers), (6) Material (Engaging
with the Material World), (7) Communication (Communicating with Others), and (8) Affect
(Regulating Affect).

Within the SED-S items, behaviors for a certain level of ED are described, which are
either typical in the respective person (“yes” answers) or not typical (“no” answers). To
determine the level of ED in a certain domain, the number of “yes “answers is counted. The
level with the most “yes “answers is the domain-wise level of ED. Estimating the overall
level of ED, these domain-specific results are ordered from low to high, and the four lowest
domains determine the overall result. Trained psychologists, psychiatrists, developmental
psychologists, or ortho-pedagogues conducted the interview with two to five informants,
such as family members or close caregivers. The assessment relied on behaviors displayed
during the previous 2 weeks.

Expert validity can be taken as given, as the scale is based on a survey of develop-
mental psychology experts and their assessments of behaviors typical for specific levels
of development, [10]. Validation against a group of 160 typically developed children
showed a high degree of correspondence (81% exact agreement; 0.95 weighted kappa
value) [11]. An exploratory factor analysis provided a one-factor model with a good model
fit in 724 adults with ID, most of them having additional mental health problems [15,41],
in 118 children with ID and mental health problems [9] and in 83 healthy adults with
ID [14,41]. Divergent validity was found for chronological age in children with ID [9]
and in healthy adults with ID [14,41]. Convergent validity with the Vineland Adaptive
Behavior Scale could be seen in the children’s sample (r = 0.642, p < 0.001; [9]). Strong
negative associations with the severity of ID could be shown in 327 adults with ID and
mental health problems (r = −0.654, p < 0.001; [11]), in 83 adults with ID without men-
tal health problems (−0.753, p < 0.001; [14,41]) and in 118 children with ID (G = −0.69;
p < 0.001; [9]). Inter-rater reliability for 25 typically developed children was 1.0 (Cohen’s
kappa). Internal consistency as measured by Cronbach’s alpha was 0.99 in typically devel-
oping children [11], 0.94 in 118 children with ID [9] and 0.92 in 83 adults with ID without
mental health problems [14,41].

The degree of intellectual disability was diagnosed using the Disability Assessment
Schedule (DAS), which is an informant-based structured interview [41]. It poses several
questions about adaptive behaviors in four parts: continence, self-help skills, communi-
cation, and (cognitive) skills. Depending on the presence of these behaviors, points are
given and summed to a total score (minimum 15 points; maximum 71). The total score
corresponds with the levels of ID (mild, moderate, severe, profound). The DAS is a reliable
measure when applied by trained professionals [42]. Evidence pertaining to its validity in
people with ID is provided by correlation analysis with the Colored Progressive Matrices
and the Columbia Mental Maturity Scale [43].

The data regarding hearing and visual impairment, movement disorders, and epilepsy
were systematically recorded upon the assessment of the SED-S.
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2.4. Statistical Analysis

The statistical analyses were conducted using IBM SPSS 27 Statistics for Windows,
USA. Associations of hearing and/or visual impairment, and movement disorder and/or
epilepsy, with the severity of the intellectual disability and the level of ED (overall and
domain wise) were examined by applying an ordinal logistic regression analysis. The
ordinal logistic regression model was chosen because of the dichotomous variable structure
of the impairments and because the severity of the intellectual disability and level of ED
were ordinal variables [44]. A further key assumption of ordinal logistic regression analysis
is that of assumption of proportional odds, which in SPSS is examined with the test of
parallel lines. Chi-square was used to determine whether the assumed model with an
explanatory variable was improved in comparison with the baseline model without this
explanatory variable.

A significant p-value indicates an improved fit to the data. Nagelkerke R2 is reported
as a pseudo R2 value, indicating the proportion of variation in the outcome that can
be accounted for by the explanatory variables. To specifically analyze the relationship
between the sensory impairments and the intellectual disability and ED, odds ratios and
the Wald χ2 were calculated to investigate whether a significant impact of the explanatory
variables existed.

3. Results

Assumptions of parallel lines were met for all our analyses (p > 0.05) with one excep-
tion: for the regression of the domain Others on the four impairments, it was significant
with p = 0.044, meaning these results should be interpreted cautiously.

3.1. Number of Impairments as a Predictor of Intellectual Disability and ED

Since many participants had more than one reported impairment, the number of
impairments (e.g., visual, hearing) was analyzed as a predictor of the intellectual disability
and ED. For intellectual disability, ordinal regression analysis revealed that higher numbers
of co-occurrent physical impairments were related to more severe intellectual disability
(Δχ2 = 37,85, df = 4, p < 0.001; Nagelkerke R2 = 0.055). The individual odds ratios were
nonsignificant. Additionally, the level of ED improved the model fit of the regression
analysis when the number of impairments was used as a predictor to explain the level of
ED (Δχ2 = 11.56, df = 4, p < 0.021; Nagelkerke R2 = 0.017). Again, the individual odds ratios
were nonsignificant.

3.2. Different Forms of Impairments as Predictors of Intellectual Disability and ED

Looking at the frequency of the different levels of intellectual disability and ED for
the different groups of impairments (reported in Tables 1 and 2), not only the presence or
absence of physical or sensory impairments, but also the type of impairment was relevant.
For an overview of the results, see Table 3.

Table 1. The Different Impairments and Severities of Intellectual Disability.

Severity of
Intellectual Disability

No
Additional
Impairment

(n = 476)

Hearing
Impairment

(n = 44)

Visual
Impairment

(n = 64)

Movement
Disorder
(n = 87) *

Epilepsy
(n = 130) *

Mild (n = 204) 153 (32.1) 10 (22.7) 13 (20.3) 11 (12.6) 20 (15.4)
Moderate (n = 271) 178 (37.4) 16 (36.4) 24 (37.5) 24 (27.6) 57 (43.8)

Severe (n = 194) 124 (26.1) 12 (27.3) 20 (31.3) 30 (34.5) 36 (27.7)
Profound (n = 55) 21 (4.4) 6 (13.6) 7 (10.9) 22 (25.3) 17 (13.1)

Note. In parentheses are percentages per column. Regression analyses for the impairments marked with * showed
a significant association with the severity of intellectual disability.
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Table 2. The Different Impairments and Levels of Emotional Development.

Level of ED

No
additional

Impairment
(n = 473)

Hearing
Disorder
(n = 44)

Visual
Disorder
(n = 64)

Movement
Disorder *

(n = 87)

Epilepsy
(n = 129)

SED-S 1 66 (13.9) 10 (22.7) 14 (21.9) 19 (21.8) 21 (16.2)
SED-S 2 112 (23.3) 6 (13.6) 16 (25) 24 (27.6) 36 (27.7)
SED-S 3 164 (34.5) 18 (40.9) 25 (39.1) 33 (37.9) 52 (40.0)
SED-S 4 114 (23.9) 9 (20.5) 8 (12.5) 10 (11.5) 16 (12.3)
SED-S 5 17 (3.6) 1 (2.3) 1 (1.6) 1 (1.1) 4 (3.1)

Note. In parentheses are percentages per column. Regression analyses for the impairments marked with * showed
a significant association with level of ED.

Table 3. The associations between sensory impairments, ID, and ED.

Sensory Impairments Intellectual Disability (ID) Emotional Development (ED)

Hearing impairment No association No association

Visual impairment No association No association
-except on domain level for the domains Body and Material

Movement disorder Relation to more severe
forms of ID

Relation to lower levels of ED
-on domain level for Body,
Others, Material, and Communication

Epilepsy Relation to more severe
forms of ID No association

Accumulation of impairments Relation to more severe
forms of ID Related to lower levels of ED

Hearing impairment. Hearing impairments were not associated with the severity
of intellectual disability or the level of ED in any of the ten analyses (Details for the
nonsignificant analyses are available from the authors upon request).

Visual impairment. Having a visual impairment was related neither to the intellectual
disability nor to the level of overall ED. However, visual impairments significantly pre-
dicted lower levels of ED on the domains of Body (odds ratio 1.65, 95% CI 1.022–2.68; Wald
χ2(1) = 4.082, p = 0.043) and Material (odds ratio 1.71, 95% CI 1.06–2.72, Wald χ2(1) = 4.823,
p = 0.028).

Movement disorder. A movement disorder was related to more severe forms of the
intellectual disability (odds ratio 0.28, 95% CI 0.18–0.43; Wald χ2(1) = 33.446, p < 0.001).
Furthermore, the presence of a movement disorder was related to lower levels of ED in
general (odds ratio 1.59, 95% CI 1.05–2.42; Wald χ2(1) = 4.815, p = 0.028) and for the domains
of Body (odds ratio 2.25, 95% CI 1.47–3.45; Wald χ2(1) =13.988, p < 0.001), Others (odds
ratio 1.66, 95% CI 1.06–2.72; Wald χ2(1) = 5.591, p = 0.018), Material (odds ratio 1.66, 95%
CI 1.10–2.50; Wald χ2(1) = 5.821, p = 0.016), and Communication (odds ratio 2.14, 95% CI
1.41–3.24; Wald χ2(1) = 12.964, p < 0.001).

Epilepsy. Epilepsy was associated with more severe forms of intellectual disability
(odds ratio 0.65, 95% CI 0.46–0.93; Wald χ2(1) = 5.590, p = 0.018), but not with the level of
ED (neither overall nor domain wise).

4. Discussion

The aim of this study was to examine if adults with intellectual disability and phys-
ical and/or sensory impairments score lower on the SED-S than adults with intellectual
disability but without these additional impairments. At first, the results indicated that
an accumulation of impairments predicts lower emotional functioning. This could be
explained by one impairment significantly affecting the other. For example, as Fraiberg [35]
reported, a visual impairment may influence physical development. This in turn may shape
emotional development. What is more, persons with a disability are unable to compensate
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for the co-occurrent impairment. For instance, Gunther [45] reported that the presence of a
visual impairment in addition to an intellectual disability means that vision cannot be used
to compensate for the intellectual disability, and vice versa. Therefore, people with visual
and intellectual disabilities find it is even more difficult to understand social relationships
than do people with only intellectual disabilities [46]. Additionally, as found in this study,
in persons with a visual and intellectual disability as well as an added hearing impairment,
emotional functioning is significantly lower than it is in adults with intellectual disabilities
with either a hearing or a visual impairment (not having both impairments).

A second finding of this study is that hearing impairments seem not to be associated
with intellectual disability or emotional development. These findings indicate that although
there is a risk for social–emotional difficulties in children [30], the focus on learning to
communicate [29] and socially interact may eventually buffer the effect of the hearing
impairment on emotional functioning. Early intervention programs focusing on joint
engagement and emotional availability can be used for this purpose [47,48].

Third, in this study, no significant effects of visual impairment and intellectual disabil-
ity on the total score for emotional development were found. However, it is important to
note that there were domain-specific outcomes, namely in the domains Relating to His/Her
Own Body and Engaging with the Material World. Zooming in on the items of these domains,
the hindering effect of the visual impairment becomes more clear: for example, in the use
of tactile senses to explore the world, the need to feel safe in an open space, and requiring
more time to explore materials, while contact with others is less evident. This may confirm
what Fraiberg [33] suggested, namely that emotional development could be delayed and/or
show different characteristics than it does in sighted peers. These outcomes are presumably
of great importance for (early) intervention programs, which it seems should be more
focused on these aspects of socio-emotional development. Additionally, as for all persons,
disharmonious emotional development may affect well-being, and therefore should be
noticed [49].

A fourth finding of this study is that having a physical disability was associated with
more severe forms of intellectual disability and lower levels of emotional functioning.
These results indicate that a tailored approach is needed for these persons. Due to the
severe or profound disability, repetition, patience, and interaction are needed for emotional
development. Nowadays, technology can also be used in daily care to support emotional
development [50] and communication. The results of this study stress the importance of
addressing these caregiving and assistive technology needs in interventions.

Fifth, epilepsy was related to intellectual disability but could not be linked to emotional
development. Thus, epilepsy does not seem to directly obstruct emotional functioning,
although adequate care and support for emotional and physical needs is required.

Sterkenburg et al. [9] found a significant relation between visual and hearing senses
and emotional development in children. However, in this study the focus was on adults
with a mean age of 37.4 years and less-significant links were found. Matching the findings
reported by Fraiberg [33] for children with a visual impairment, there was a delay in
development, but there seems to be a catching up later in life. However, accumulated
impairments did show significant relations with emotional development. Thus, (early)
intervention programs are essential and should consider the different co-occurring impair-
ments. There are programs such as: “Development of an attachment relationship” [51];
“Learning together” [52]; “Little room” [53]; “Barti-mat” [54], and the Light Curtain [55].
These results may encourage the application of early interventional strategies that impact
both physical and social–emotional skills in people with intellectual and additional dis-
abilities. Hereby, longer-term outcomes, quality of life, and social participation may be
improved substantially. Therefore, we recommend continued investment in and provision
of (early) intervention programs for parents of infants with intellectual disability and sen-
sory impairment. Additionally, there is a need for more projects focusing on parent–child
interaction and the use of technology in supporting the social and emotional development
of persons with intellectual disability and sensory impairment.
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Limitations

During the assessment, the data regarding visual and hearing impairments, physical
disabilities, and epilepsy were reported based on participants’ records. However, on-the-spot
assessments were not conducted. Thus, the data may be incomplete or not adequately reported
in the records and may, therefore, be biased. However, comparing the prevalence of the
impairments reported in this study to the prevalence mentioned in the literature [20–23], this
does not seem to be the case.

The reported results are based on cross-sectional data, so causal interpretations need to be
made with caution. A longitudinal study that follows the development of children with and
without intellectual disabilities and physical impairments would be required to be able to fully
understand how these factors influence each other and social–emotional development.

The study was conducted in three Western European countries. Due to the small
sample size for each of the studied impairments, comparisons between countries were not
possible. There may be differences that we cannot now report and that need to be studied
in future research. Furthermore, the (early) interventional care in the studied countries may
explain the possible catching up when people have reached adulthood; such catching up
may not occur in other parts of the world. Replication of this study is therefore needed,
covering a broader spectrum of the world population.

5. Conclusions

In summary, higher numbers of co-occurrent physical and/or sensory impairments
were related to more severe intellectual disability and lower levels of emotional develop-
ment (ED). Interestingly, movement disorders affected intellectual and ED, while auditory
impairment did not affect ED. Epilepsy correlated only with the degree of intellectual
disability but not with the level of ED. On the domain level, Relating to His/Her Own Body
and Engaging with the Material World showed associations with visual impairments and
movement disorder, the latter disorder also predicting lower levels of ED in the domains
Relating to Significant Others and Communicating with Others. Considering these overall and
specific effects of different impairments on the intellectual and emotional functioning of
people with multiple disabilities may align early interventions and thereby further improve
long-term outcomes.
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Abstract: Individuals who are prelingually deaf and have intellectual disabilities experience great
challenges in their language, cognitive and social development, leading to heterogeneous profiles of
intellectual and adaptive functioning. The present study describes these profiles, paying particular
attention to domain discrepancies, and explores their associations with quality of life and maladaptive
behavior. Twenty-nine adults with prelingual deafness (31% female) and mild intellectual functioning
deficits (mean IQ = 67.3, SD = 6.5) were administered the Vineland Adaptive Behavior Scales-II (VABS-
II) and an adapted sign language version of a quality of life scale (EUROHIS-QOL 8). Intellectual
disability domain discrepancies were characterized as at least one standard deviation difference
between the social domain and IQ and the practical domain and IQ, and a significant difference,
according to the VABS-II manual, between the social and practical domains. Domain discrepancies
were found between intellectual functioning and both the practical (58.6%) and social domain (65.5%).
A discrepancy between intellectual and social functioning was significantly associated with a higher
level of internalizing maladaptive behavior (T = 1.89, p < 0.05). The heterogeneous profiles highlight
the importance of comprehensive assessments for adequate service provision.

Keywords: intellectual disability; deaf; adaptive behavior; intellectual functioning; domain discrepancy;
maladaptive behavior; quality of life

1. Introduction

Deafness is a heterogeneous condition that can impact communication, social–emotional
development and cognitive development [1]. Around 7 per 10,000 people have severe to
profound hearing loss, with onset before language acquisition [2,3].

Approximately one-third to one-half of individuals who are prelingually deaf or hard
of hearing have additional disabilities [4,5], most commonly intellectual disability [6]. Ad-
ditive deprivation of language and communication, stemming from delayed identification,
insufficient or late provision of hearing technology and little or no access to sign language,
further impedes these individuals’ community participation [7–10].

The diagnostic criteria for intellectual disability have been revised in the Diagnostic
and Statistical Manual of Mental Disorder-Fifth edition (DSM-5; [11]) to encourage a more
comprehensive patient assessment, with greater weight given to adaptive functioning than
intellectual functioning for the purpose of ascribing intellectual disability severity [11].
Whereas intellectual functioning generally involves abilities such as reasoning, problem
solving, knowledge and experience [12], adaptive functioning refers to the skills that are
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learned and performed to meet the everyday demands of one’s community or society [13],
suggesting that adaptive behavior may be the more malleable (and hence important)
intervention target to unlock an individual’s full potential. Adaptive functioning includes
three domains: the conceptual domain, including applied skills in language, reading,
writing, math, reasoning, knowledge and memory; the social domain, referring to empathy,
social judgment, interpersonal communication skills and the ability to make and retain
friendships; and the practical domain, including self-management in areas such as personal
care, job responsibilities, money management, recreation and organizing school and work
tasks [11].

Intellectual and adaptive functioning, the two aspects of intellectual disability, are
related but separate constructs [13]: a large meta-analysis of 148 samples containing a total
of 16,468 participants showed a moderate relationship (r = 0.51) between intelligence and
adaptive behavior, which is stronger in lower IQ groups [14].

With this more nuanced definition of adaptive functioning has come greater interest in
intellectual disability domain discrepancy, in which one domain is markedly more deficient
than another, as well as inquiry into whether different populations have unique, or at
least specific, intellectual disability profiles. Sparrow, Cicchetti and Balla [15], authors of
the Vineland Adaptive Behavior Scales-II (VABS-II), provide various adaptive functioning
profiles based on pairwise comparison of the four adaptive behavior domains (communica-
tion, socialization, daily living skills and motor skills) outlined in the Vineland-II manual.
When comparing the specific profile of individuals with hearing impairment with samples
matched by age range and controlled for sex, ethnicity and education level, the researchers
found that individuals with hearing impairment had lower levels of communication and
daily living skills than the IQ-matched sample with typical hearing. The socialization scale
appeared as a relative strength, though still lower than the non-clinical group [15].

There is a growing body of research on adaptive profiles in individuals with different
neurodevelopmental disorders [16–22]. Tillmann et al. [23] examined how IQ and levels
of ASD symptom and autistic trait severity are associated with adaptive functioning
and suggested that core ASD-related social communication problems contribute both
to adaptive functioning impairments and to the discrepancy between IQ and adaptive
functioning. Further supporting this point, a discrepancy between intellectual functioning
and adaptive skills was found to be significantly correlated with depression and anxiety in
a sample of adults with ASD without intellectual disability, in which socialization was by
far the largest weakness [24].

Studies correlating adaptive profiles with such clinically relevant variables as quality
of life (QOL) and problem behavior (e.g., [13,25]) show divergent results. Tassé [13] and
Simoes et al. [26] found a positive correlation between adaptive behavior and QOL in sam-
ples of individuals with mild-to-moderate intellectual disability, whereas Graves et al. [18]
did not find significant associations between adaptive functioning and self-reported QOL
in a sample of adults with Down syndrome. Jones et al. [27] found higher levels of problem
behavior to be associated with more severe degrees of intellectual disability. Curiously,
Balboni et al. [25] found that a subgroup of individuals with intellectual disability with the
highest levels of problem behavior also had higher levels of adaptive behavior, explaining
that a basal level of adaptive skills appears to be necessary for the person to be able to
engage in their environment, positively or negatively.

No research to date has investigated the intellectual disability profiles and the relation-
ships between intellectual disability domain discrepancies, QOL and maladaptive behavior
in a population with prelingual deafness and intellectual functioning deficits. Hence, the
main aim of this study is twofold: (a) to describe the intellectual disability profiles and
potential intellectual disability domain discrepancies in a sample of adults who are deaf
with borderline and mild cognitive functioning impairment and (b) to explore how these
intellectual disability profiles and domain discrepancies are related to maladaptive behav-
ior and self-reported QOL in this population. We explored whether expressed intellectual
disability domain discrepancies between cognitive potential and lower social and practical
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abilities are experienced as stressful barriers to unlock one’s potential and therefore may be
linked with lower quality of life and increased rates of maladaptive behavior.

2. Materials and Methods

2.1. Participants

This cross-sectional exploratory study was conducted within three therapeutic living
communities (Lebenswelt) specifically developed to accommodate the needs of individuals
with deafness and additional disabilities, focusing on supporting communication, social
relationships, conflict resolution and work satisfaction. They are characterized by the
constant use of sign language; one-quarter of the staff members are deaf themselves [7].

We recruited 29 individuals (9 women and 20 men) who met the inclusion criteria
of having at least moderate hearing impairment and an IQ score between 50 and 85 (see
Table 1). Of these participants, 93% were profoundly deaf and 7% had moderate hearing
loss. Nearly all the participants joined their therapeutic communities with lifetime histories
of potentially traumatic events—a sadly common finding among members of the deaf
community [28,29]—and about 38% had experienced at least one depressive episode [30];
however, no participant was experiencing an active depressive episode during the time of
data collection. Their length of enrollment in the therapeutic living communities ranged
from 6 months to 20 years. Most of the participants (n = 23; 79.3%) lived and worked
in these communities, and the remaining participants (n = 6; 20.7%) only took part in
the workshop facilities. Their mean age was 46.89 years (SD = 16.42, range 20–73 years),
and their mean IQ score was 67.31 (SD = 6.49, range 57–82). Based on the ICD-10/WHO
criteria, the majority (72.4%) were classified as having mild deficits indicated by an IQ
score between 50 and 69 [31]. In addition, half (51.7%) of the participants were currently
diagnosed with intellectual disability with challenging behavior (F70.1 (ICD-10)), 20.7%
with cerebral palsy, 13.8% with epilepsy and 13.8% with autism. Table 1 displays the sample
characteristics in detail.

Table 1. Sample characteristics.

Characteristics N % Mean SD min max

Lebenswelt
Full program (residential and vocational) 23 79.31

Day program/workshops only 6 20.69
Sex

Male/Female 20/9 68.97/31.03
Age 46.90 16.421 20 73

Hearing status
Moderate hearing loss (40–69 db) 2 6.90

Profound hearing loss and deafness (>70 db) 27 93.10
Co-occurring disorders

Autism 4 13.79
Epilepsy 4 13.79

Cerebral palsy 6 20.69
Intellectual disability with challenging

behavior (F70.1 ICD-10) 15 51.72

Lifetime depressive episodes 11 37.93

This study was approved by the ethical committee of the hospital St. John of God in
Linz, Austria. Consent was given by the participants themselves and/or by their legal
guardians (if applicable).

2.2. Instruments
2.2.1. Intellectual and Adaptive Functioning

The Vineland Adaptive Behavior Scales-II [15] is a comprehensive measure of adaptive
behavior. This standardized norm-referenced assessment instrument provides information
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on an individual’s adaptive behavior from birth to 90 years of age across motor, com-
munication, daily living and socialization skills. A standard score (M = 100, SD = 15)
for each domain is calculated as well as a summary adaptive behavior composite score.
The subscales of the Vineland-II do not perfectly align with the current tripartite model
of adaptive behavior described in the DSM-5′s definition of intellectual disability. Tassé
and Mehling [12] proposed the following alignment or “cross-walking” of the VABS-II
domains with the three domains of adaptive functioning identified in DSM-5: communica-
tion = conceptual skills; socialization = social skills; and daily living skills = practical skills.
Accordingly, the socialization and daily living skills subscales of the Vineland-II were used
to address the social and practical domains. However, two of the three sections of the com-
munication subscale relate to the comprehension and production of spoken language. After
adapting comprehension items to a visual modality, many items specifically referring to the
structure of spoken language (e.g., intonation, verb inflection, prepositions, pronunciation,
pronouns) had to be replaced by Austrian sign language items estimated to be functionally
equivalent and of a comparable level of complexity. This non-validated adaptation resulted
in significant floor effects that strongly weighed against its being considered for measuring
the conceptual domain in this group of adults who are deaf with intellectual disability
(see Figure 1).

Figure 1. Boxplots of the domains of intellectual disability (standard scores of Vineland-II domains
and SON-R 6-40).

To assess participants’ intellectual functioning, we administered the Snijders-Oomen
Non-verbal Intelligence Scale for individuals (SON-R 6-40; [32]). The SON-R 6-40 assesses
the participant’s non-verbal cognitive developmental level and provides a standard IQ
score (M = 100, SD = 15), making it relatively easy to compare with the standard scores
derived from the two VABS-II subscales.

2.2.2. QOL

The EUROHIS-QOL 8-item index (European Health Interview Surveys) is a short
version of the WHOQOL-BREF. It consists of 8 questions that are also included in the
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26 questions of the WHOQOL-BREF [33]. All four domains (physical, psychological,
social and environmental) are represented, each with two questions. A normative study
in Germany showed good construct validity and reliability [34]. An adapted, easy-to-
understand sign language version of the EUROHIS-QOL 8-item index was administered
to assess participants’ self-rated QOL [35]. Fellinger et al. (2021) [35] demonstrated that
reliable and valid self-reports of QOL can be obtained from adults who are deaf with mild-
to-moderate intellectual disability using standard inventories such as the EUROHIS-QOL
adapted to the linguistic and cognitive levels of these individuals. The EUROHIS-QOL
8-item index score was computed as the mean score across the eight items, ranging from
1 (worst QOL) to 5 (best QOL). The test–retest reliability was good (0.75), and internal
consistency showed a Cronbach’s Alpha of 0.78.

2.2.3. Maladaptive Behavior

The VABS-II includes two subscales for internalizing and externalizing maladaptive
behavior. The two subscales are reported as v-scale scores. A v-scale score below 18 in-
dicates a non-clinical level of maladaptive behavior; a score between 18 and 20 indicates
an elevated level; and a score between 21 and 24 indicates a clinically significant level of
maladaptive behavior [15].

2.3. Data Collection

Data collection took place between September 2017 and March 2018. Participants’
clinical characteristics (i.e., type and degree of hearing loss; psychiatric, behavioral and
neurological diagnoses) were extracted from the medical records of the individuals at
the hospital St. John of God. The QOL self-reports were gathered through a structured
interview between the resident and a sign language-competent staff member who was
not directly involved in the care of the residents (non-involvement in direct care was
considered important in order for the participants not to feel pressured to give answers
that they thought would be preferred by the interviewer).

VABS-II data were collected for each participant by the staff psychologist in consulta-
tion with either a family member or the participant’s primary caregiver. Primary caregivers
serve the roles of coach, case manager, advocate and personal assistant for residents and
were therefore thought to be particularly well-qualified to serve as informants for this study.

2.4. Computing Intellectual Disability Domain Discrepancies

Within the context of this paper, we use the term intellectual disability domain discrepancy
to indicate that there is a substantial difference between the level of intellectual, social
and/or practical adaptive functioning. For the purpose of this study, when comparing
intellectual functioning with the social or practical domain, a difference of at least 15 points
(=1 SD) between the IQ score (SON-R 6-40) and the socialization and daily living skills (DLS)
standard scores indicates an intellectual disability domain discrepancy. When comparing
the social and practical domains, a difference between the socialization and the DLS
standard scores with a significance level of 0.05 according to the VABS-II manual indicates
a domain discrepancy between these two domains.

2.5. Statistical Analysis

First, univariate analysis of the key variables was applied to describe intellectual
disability domains, QOL and maladaptive behavior, as well as domain discrepancies.
Next, Spearman’s correlation was performed to test for a correlation between intellectual
disability domains (social, practical and intellectual functioning), QOL and maladaptive
behavior. To investigate whether there were significant differences in the means of self-
reported QOL and internal and external maladaptive behavior with and without intellectual
disability domain discrepancies, an independent samples t-test was performed.
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3. Results

3.1. Intellectual Disability Domains, QOL and Maladaptive Behavior

Figure 1 shows the distribution of the median standard scores of (a) SON-R 6-40 intellectual
functioning and (b) the three domains of Vineland-II adaptive functioning (practical, social
and communication). Intellectual functioning emerged as the strongest domain, with a
mean standard score of 67.31 (SD = 6.49) and no standard scores lower than 57 (see Table 2).
The individuals also demonstrated a low level of practical functioning with a mean score
of 48.97 (SD = 17.41), with more than half of the sample classified as having moderate or
severe deficits. The social domain was the weakest domain with a mean score of 41.45
(SD = 19.66), indicating a moderate level of impairment according to the classification of
the ICD-10 [31], and 12 (41.4%) individuals can be classified as having severe deficits in
this domain. The communication domain of the Vineland-II, with a median standard score
of 22, emphasizing the floor effect described earlier, was impossible to use as a proxy for
the conceptual domain.

Table 2. Descriptive results for intellectual disability domains, QOL and maladaptive behavior.

Intellectual Disability Domains, QOL and Maladaptive Behav N % Mean SD min max

Levels of intellectual functioning impairments (based on SON-R 6-40) 29 67.31 6.492 57 82
Borderline (standard score 70–84 according to ICD-10) 8 27.59

Mild (50–69) 21 72.4
Levels of adaptive functioning impairments

Social domain (based on Vineland-II socialization) 29 41.45 19.66 20 84
Borderline (standard score 70–84 according to ICD-10) 1 3.45

Mild (50–69) 12 41.38
Moderate (35–49) 4 13.79

Severe (20–34) 12 41.38
Practical domain (based on Vineland-II DLS) 29 48.97 17.41 22 76

Borderline (standard score 70–84 according to ICD-10) 3 10.34
Mild (50–69) 11 37.93

Moderate (35–49) 7 24.14
Severe (20–34) 8 27.59

Communication domain (based on Vineland-II communication) 29 31.45 14.01 21 69
Borderline (standard score 70–84 according to ICD-10) 0 0.00

Mild (50–69) 5 17.24
Moderate (35–49) 5 17.24

Severe (20–34) 19 65.52
Self-reported QOL (EUROHIS) 27 4.384 0.59 3 5

Maladaptive behavior (Vineland-II)
Internalizing maladaptive behavior 29 17.138 2.42 13 21
Externalizing maladaptive behavior 29 18.276 2.3 13 24

3.2. Correlations between the Intellectual Disability Domains and QOL and Maladaptive Behavior

Table 3 shows the Spearman’s correlation coefficients between the three domains. The
social and practical domains are significantly positively correlated (r = 0.783, p = 0.000), as
are the practical domain and intellectual functioning (r = 0.453, p < 0.05). The social domain
and intellectual functioning are not significantly correlated (see Table 3). There are neither
significant correlations between adaptive behavior and self-reported QOL nor significant
relationships between adaptive behavior and maladaptive behavior, although correlations
with social functioning approached the trend level of significance (p < 0.1).
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Table 3. Zero-order correlation matrix among intellectual, social and practical functioning variables;
quality of life; and maladaptive behavior (N = 29).

Practical
Functioning

Social
Functioning

Externalizing
Maladaptive

Behavior

Internalizing
Maladaptive

Behavior
Quality of Life

Intellectual Functioning 0.453 * 0.151 0.078 −0.075 0.128
Practical Functioning 0.783 ** −0.019 −0.226 0.292

Social Functioning −0.218 −0.351 † 0.354 †

Spearman’s correlation coefficient: † p < 0.1; * p < 0.05, ** p < 0.001.

3.3. Intellectual Disability Domain Discrepancies

Almost two-thirds of the individuals had an intellectual disability domain discrepancy
between their intellectual functioning level and the social domain (n = 19, 65.5%), and
more than half had an intellectual disability domain discrepancy between their intellectual
functioning and the practical domain (n = 17, 58.6%). About one-quarter of the individuals
had an intellectual disability domain discrepancy between the social and the practical
domains (n = 7, 24.1%), where in all cases the social domain was the weaker domain. Thus,
participants’ social adaptive skills were often poorer than their intellectual functioning and
practical adaptive skills.

3.4. Associations between Intellectual Disability Domain Discrepancies and Self-Reported QOL as
Well as Maladaptive Behavior (Independent Samples t-Tests)

When comparing participants with and without intellectual disability domain discrep-
ancies, high mean QOL was endorsed across both groups, and no significant differences
were found (see Table 4). Participants with a discrepancy between intellectual functioning
and social domain had significantly higher levels of internalizing maladaptive behavior
than the other groups (T = 1.889, p < 0.05).

Table 4. Mean differences in self-reported QOL and internal and external maladaptive behavior with
and without intellectual disability domain discrepancies (independent samples t-test).

Practical and Social Domains
Intellectual Functioning and

Social Domain
Intellectual Functioning and

Practical Domain

QOL, M
(SD)

Internal,
M, (SD)

External,
M(SD)

QOL, M
(SD)

Internal,
M(SD)

External,
M(SD)

QOL,
M(SD)

Internal,
M(SD)

External,
M(SD)

No Discrepancy 4.381
(0.627)

17.182
(2.462)

18.091
(2.505)

4.597
(0.437)

15.900
(3.071)

17.300
(2.584)

4.506
(0.517)

16.583
(2.999)

18.667
(1.723)

N 21 22 22 9 10 10 11 12 12
Present

Discrepancy
4.396

(0.501)
17.000
(2.449)

18.857
(1.464)

4.278
(0.640)

17.789
(1.751)

18.789
(2.016)

4.297
(0.640)

17.529
(1.908)

18.000
(2.646)

N 6 7 7 18 19 19 16 17 17
Mean Difference −0.015 −0.182 0.766 0.319 1.889 * 1.489 0.209 0.946 −0.667

Self-reported QOL is indicated by a 5-point scale; * = p < 0.05; maladaptive behavior is reported as v-scale scores:
<18 indicates average level, 18–20 indicates elevated level and 21–24 indicates a clinically significant level.

4. Discussion

The aim of this study was to describe profiles of intellectual disability and domain
discrepancies in a sample of adults who are prelingually deaf with mild and borderline
cognitive impairment and to explore how these domains of intellectual disability are related
with each other and associated with self-reported QOL and maladaptive behavior. Our
findings provide a first indication of possible intellectual disability domain discrepancies
among individuals with deafness and intellectual disability and highlight the value—as
well as potential challenges or limitations—of DSM-5′s definition of intellectual disability
for the deaf population. Furthermore, we investigated differences between those with and
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without domain discrepancies with respect to QOL and internalizing and externalizing
maladaptive behavior.

Heterogeneous intellectual disability profiles were highly common among our partici-
pants, with only 24% showing no discrepancy between intellectual and adaptive function-
ing. In nearly two-thirds of the sample, intellectual disability domain discrepancies could
be observed between intellectual functioning (65.5%) and both the practical (58.6%) and
the social domain (65.5%). Domain discrepancy between the practical and social domain
occurred in about one-fourth of cases (24.1%). Less than half of the sample had adaptive
functioning levels in the practical and social domains that corresponded to their level of
mild intellectual impairment, whereas severe levels of impairment were evident in the
practical domain in 28% of the sample and in the social domain in 41%.

In our sample, the results of the communication subscales of the VABS-II, which were
adapted but not originally designed for use in deaf populations, indicated severe deficits in
65.5% of the sample. Due to pronounced floor effects, the values of this domain were used
neither as an equivalent for the conceptual domain nor for further calculations. Language
is an important driver of acquiring social and practical skills above a rudimentary basal
level [36], and the huge discrepancies seen in our sample with cognitive impairments may
be due to the force multiplier effect of communication deprivation on the development
of adaptive skills in this vulnerable population. These findings underscore how severe
early childhood language deprivation impacts communication skills [10], even in our
population where great effort has been taken to optimize access to communication through
sign language in adult life. Other research in individuals with intellectual disabilities could
show a strong association between communicative competences and QOL [37], which
highlights the importance of access to language and communication. In contrast to the
findings of Sparrow et al. 2005, in the present study with a sample who is prelingually deaf
with mild cognitive deficits, the socialization domain appeared to be the weakest [15].

The relationship between intellectual functioning and the practical domain in our
sample was moderately significant (r = 0.453, p < 0.05) and in line with the results of the
meta-analysis of Alexander and Reynolds [14], whereas no significant correlations between
intellectual functioning and the social functioning domain could be found in our sample.

Tassé [13] and Simoes et al. [26] both found a positive correlation between adaptive
behavior and QOL in samples with mild-to-moderate intellectual disability. A similar
effect is hinted at in our sample, with correlations trending toward statistical significance
between social functioning and self-reported QOL (r = 0.354, p < 0.1), as well as a negative
correlation between social functioning and internalizing maladaptive behavior (r = −0.351,
p < 0.1). Conversely, neither intellectual functioning nor adaptive functioning in the
practical domain were correlated with QOL or maladaptive behavior, a comparable finding
to that observed by Graves et al. [18], who found no correlation between adaptive behavior
and quality of life in adults with Down syndrome.

Having a statistically significant adaptive domain discrepancy between intellectual
and social functioning was significantly correlated with higher levels of internalizing mal-
adaptive behavior, a phenomenon that has also been observed in Autism Spectrum Disorder
(e.g., [24,38]). Pending replication, one is tempted to query whether social connection is
the critical ingredient in the positive adjustment and emotional well-being of individuals
who are deaf (see, e.g., [39,40]), as well as individuals who are deaf and have intellectual
disabilities, and we will pursue and welcome further inquiry in this area.

Limitations

We must also note this study’s limitations. First and foremost, this is a small sample
drawn from a highly enriched therapeutic residential care setting for adults who are deaf
and have intellectual disabilities. Since this sample has only borderline-to-mild cognitive
impairment, we make no claim to generalizability to the larger population of adults who
are deaf with intellectual disability; much larger replication trials are needed.
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Second, we must query whether the VABS-II, widely regarded as the “gold standard”
adaptive measure in the majority of cases, is the most appropriate measure for this popu-
lation. We therefore encourage further research in the service of formulating an optimal
assessment battery both to gauge and, we hope, discover how to unlock these individ-
uals‘ full potential. We would emphasize the importance of developing and validating
a communication scale that is independent of (or less conflated with) solely spoken and
auditory modalities.

5. Conclusions

Clearly, the assessment of intellectual disability transcends IQ, and we hope to inspire
efforts toward an even higher level of measure refinement and collaborative research be-
tween investigators and participants. Underscoring the DSM-5′s incorporation of adaptive
functioning into its definition of intellectual disability, our population of participants who
were prelingually deaf with mild cognitive impairments had a broad array of strengths
and challenges. Intellectual functioning emerged as a relative strength, whereas almost
half our participants had severe deficits in the social domain. Critically, a higher level
of internalizing maladaptive behavior was observed in those participants with a domain
discrepancy between their intellectual and social functioning. We must acknowledge that,
even with our best efforts in providing accessible therapeutic communities in adulthood,
deficits in the social domain could not be fully compensated after histories marked by se-
vere trauma and deprivation. This finding constitutes a strong case for the early prevention
of communicative and social deprivation by providing full access to spoken and/or signed
communication. Nevertheless, nuanced measurement of adaptive skills gives us a good
opportunity to identify and target malleable factors to improve QOL in individuals who
are deaf and have intellectual disability more broadly.
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Abstract: International current best practice recommends the discontinuation of antipsychotics for
challenging behaviours in people with intellectual disabilities (ID), due to lack of evidence of efficacy
and risks of harmful side-effects. In clinical practice, discontinuation may be difficult. The aim of
this study was to gain insight into prescribers’ practice by investigating their experiences with the
discontinuation of long-term antipsychotics for challenging behaviour. From professionals’ associa-
tions thirty-four registered ID physicians, psychiatrists and specialist mental healthcare nurses were
recruited who completed an online questionnaire in this survey–study. Almost all participants had
attempted to deprescribe antipsychotics for their patients with ID. Sixty-five percent of participants
achieved complete discontinuation in 0–25% of their patients, but none in over 50%. Barriers were
a lack of non-pharmaceutical treatments for challenging behaviours and caregivers’ and/or family
concern. Seventy percent of participants indicated that their institutions had encouraged implement-
ing their discontinuation policies in line with the new Dutch Act on Involuntary care and a new
Dutch multidisciplinary guideline on problem behaviour in adults with ID. Support and facilitation
of clinicians from institutions’ managers and political and professional bodies may be helpful in
further implementation of best practice in the treatment of challenging behaviour in people with ID.

Keywords: intellectual disabilities; antipsychotics; challenging behaviour; discontinuation; pre-
scribers’ policies; survey

1. Introduction

The rates of challenging behaviours displayed by people with intellectual disabilities
(ID) vary from 18% in community populations to 85% in people with profound ID who live
in institutions [1–3]. The onset and maintenance of challenging behaviours in individuals
with ID are associated with biological, psychological and environmental factors [1,2,4–6].
Behaviours include outwardly directed behaviours like aggressive-destructive behaviour,
inappropriate (sexual) behaviour and disruptive behaviours. It also includes hyperactiv-
ity, irritability, lethargy and self-injurious, stereotypic and withdrawn behaviours [2,7,8].
Challenging behaviours may vary in intensity and be persistent [9–12]. When individuals
present with challenging behaviour, this may negatively influence their quality of life [13,14]
and social participation [15]. Diagnosis and management require a multidisciplinary and
integrative approach as the causes of these behaviours are multi-factorial (physical, genetic,
psychiatric, psychological, social, environmental, etc.) [3,6,16].
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Psychotropic drugs, especially antipsychotics, are often prescribed for the manage-
ment of challenging behaviours [17–22]. Significantly higher levels of antipsychotic drug
prescribing occur to manage challenging behaviour in people with ID and/or autism [23].
However, the effectiveness of psychotropic drugs for the treatment of challenging be-
haviours in people with ID has not been proven [24–27]. Moreover, in this population, the
risk of side-effects like diabetes, cardio-vascular disorders, sedation and movement disor-
ders is considerable, especially in the case of long-term use of antipsychotics [28–31]. It is
recommended by all good practice guidelines that the treatment of challenging behaviours
should be, in the first place, non-pharmacological, i.e., psychosocial and behavioural. Prac-
titioners should only prescribe psychotropic drugs after careful weighing of the potential
positive and negative effects of this medication and preferably just for the short-term (max.
6–12 weeks). For example, prescription may be beneficial to overcome crisis situations when
the person or others are at risk of serious harm, or in conjunction with non-pharmacological
interventions [16,32,33].

Although it is recommended that long-term off-label psychotropic drug prescription
should be discontinued especially antipsychotics, they are still frequently prescribed for
the treatment of challenging behaviours [34–36]. This may, at least partially be, because of
failures of successful discontinuation of antipsychotics due to worsening of behaviour upon
drug withdrawal [37]. Besides user-related factors, like the occurrence of withdrawal symp-
toms, symptoms of previously not-recognized mental or physical disorders or other health
problems, and staff-related factors, are associated with unsuccessful withdrawal of antipsy-
chotics [38]. For example, staff may experience difficulties in the management of changes
in their clients’ behaviour, may have negative feelings towards clients’ behaviour or lack
knowledge or have unrealistic expectations about the effects of psychotropic drugs [39,40].
The involvement of all stakeholders, including the patients and their relatives, seems a
key-element in the achievement of successful changes in prescription policies [41].

In some countries, initiatives have been taken to facilitate the deprescribing of antipsy-
chotics for challenging behaviours. For example, in the UK, the “stopping over medication
of people with a learning disability, autism or both with psychotropic medicines” (STOMP)
is now incorporated within the NHS England long-term plan [42]. The development of
a structured pathway with the involvement of all stakeholders led to successful discon-
tinuation in 46% of cases and dose reductions of over 50% in another 11% [43]. A survey
among UK psychiatrists about changes in prescription policies as a result of the STOMP
initiative showed that the prescriptions practice has changed. The UK psychiatrists are
less likely to initiate new prescriptions of antipsychotics. However, complete antipsychotic
discontinuation in over 50% of their patients was achieved by only 4.5% of responding
psychiatrists [44].

In The Netherlands, Vilans, a knowledge centre on long-term care has conducted a
project (2015–2019) to reduce inappropriate psychotropic prescribing in the elderly with
dementia and in people with ID and high care needs. In this project, an e-learning on
psychotropic drug use in people with ID for support professionals has been developed [45].
Moreover, in The Netherlands, in December 2019, a new multidisciplinary guideline on
challenging behaviour [46] and, in January 2020, a new Dutch Act on Involuntary care
was published. In both, the prescription of psychotropic drugs for challenging behaviours
outside guideline recommendations is regarded as restricted practice. A study among
Dutch ID physicians on their experiences with the guideline and new Act showed that
they regarded the Act as supportive of reducing the off-label prescriptions of psychotrop-
ics. However, because of organisational difficulties, the feasibility of implementing the
guideline and new Act is not always possible in practice [47].

In The Netherlands, there are 250 registered ID physicians. Most of them take care
of people with ID and complex needs, including people with multiple disabilities and/or
behavioural problems.

There are approximately 15–20 ID specialized mental healthcare outpatient clinics
spread over The Netherlands. Psychiatrists in mainstream mental healthcare organizations
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or who have their own private practice may also be consultants at ID institutions. In
Dutch mental healthcare, specialist nurses monitor the use of the psychotropic drugs and
are authorized to stop or change a prescription in consultation with the psychiatrist who
initiated the prescription. In community care, GPs may provide repeat prescriptions and/or
the monitoring of psychotropic drug use; however, mostly, they refer to ID physicians or
specialized ID mental healthcare when discontinuation or change in medication is necessary.
The total number of mental healthcare professionals affiliated with the Dutch ID mental
healthcare outpatient clinics, authorized to prescribe psychotropic medication, is unknown.
We estimate 100–150 such prescribers based on the number of ID mental healthcare clinics
and consultant -psychiatrists specializing in people with ID in The Netherlands.

The present study aimed to gather information about facilitators and barriers to the
successful discontinuation of antipsychotic drugs when used for challenging behaviours in
people with ID. We conducted a survey, similar to the UK survey [44], about experiences
with antipsychotic drug discontinuation among ID physicians, psychiatrists and specialist
nurses in The Netherlands who were responsible for the psychotropic drug prescriptions
for their patients with ID. We also asked whether their antipsychotic prescribing practice
had changed because of the new guideline and new Act.

2. Materials and Methods

2.1. Design

This was a cross-sectional study including a questionnaire survey among Dutch
prescribers of psychotropic medications for people with ID.

2.2. Participants and Settings

Participants were registered ID physicians affiliated with ID institutions and insti-
tutions’ outpatient clinics or having their own practice, and psychiatrists or specialist
nurses affiliated with ID-specialized mental healthcare outpatient clinics or having their
own practice.

2.3. Materials

The questionnaire items were adapted for the Dutch ID healthcare system from a
survey which was developed in a recent study of UK psychiatrists’ views on the ratio-
nalization of psychotropic use among people with ID [44]. The survey answer options of
items were multiple choice with an open field for comments. Supplementary Materials
shows the items of the questionnaire and corresponding answer options. The forty-two
questionnaire items were grouped under five themes similar to those in the UK survey.
These themes included:

(1) Data on working experience and antipsychotic prescription practice in patients
with ID;

(2) Experience in deprescribing antipsychotics;
(3) How their antipsychotic prescribing practice including deprescribing, changed over

the past five years;
(4) How in the past five years new Dutch Acts and guidelines influenced antipsy-

chotic deprescribing;
(5) Potential facilitators and barriers in achieving the goal of deprescribing.

2.4. Procedures

The participants were recruited from the ID physicians affiliated with the Dutch
Intellectual Disabilities physicians’ association (NVAVG), psychiatrists affiliated with the
Dutch Psychiatrists Association (NVvP) and nurses affiliated with the Dutch specialist nurse
care association (VenVNVS). We had to approach all the Dutch psychiatrists and specialist
nurses as there is no Register of those who specifically specialize in ID mental healthcare.
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The survey was open between 19 February and 1 May 2021. A reminder was sent
three weeks before the closing date. A news item with the link to the questionnaire was
also placed on the websites of the professionals’ associations. Members of the professional
organisations/potential responders received an explanatory letter with a link to the pro-
gram Qualtrics where they could fill in the questionnaire. On average, it took participants
30–45 min to complete the questionnaire.

2.5. Ethics

All responders in the survey participated voluntarily. All data were collected, stored,
and safeguarded anonymously, according to the European Act on Protection of Personal
Information, in The Netherlands, which was ratified in 2018.

2.6. Analyses

SPSS 26 was used to analyse the survey data. Descriptive statistics were used to
calculate frequencies of respondents’ characteristics and answer categories as per the
multiple-choice questions. Pearson Chi-Square was used to compare characteristics and
answer categories between a group consisting of ID physicians on the one hand and
psychiatrists and ID specialist mental healthcare nurses on the other.

3. Results

We present the results by the forming of two clusters encompassing the five themes
of the questionnaire as described under Methods/Materials (themes 1 and 2, and themes
3, 4 and 5 respectively). The data and analyses of all the 42 questions and corresponding
answers (see Supplementary Materials) are available on request.

3.1. Participants and Prescription Patterns (Themes 1 and 2 of the Questionnaire)

Twenty-one of the 250 ID physicians registered in The Netherlands and thirteen of the
estimated 100–150 mental healthcare professionals prescribing psychotropics to patients
with ID (i.e., psychiatrist or specialist mental healthcare nurse) completed the questionnaire
(response rate of 8.5% and estimated response rate 8.6–13%, respectively). The exact
response rate of the ID mental healthcare professionals could not be calculated because
there are no data on the total number of those in ID mental healthcare in The Netherlands.

Twelve (35%) of the total 34 participants reported that their working experience in the
field was for less than 10 years, 10 (30%) had worked in the field for 10–19 years, 11 (32%)
20–29 years, and 1 (3%) for more than 30 years. Five (15%) of the participants stated that
0–25% of their patients, 17 (50%) that 25–50%, 5 (14%) that 50–75% and 4 (12%) that 75–100%
of their patients with ID were prescribed antipsychotics. Three participants (9%) could not
provide the percentage.

3.2. Participants’ Policies and Experiences (Themes 3, 4 and 5 of the Questionnaire)

Table 1 shows the results of participants’ practice and experience regarding the depre-
scribing of antipsychotics in their patients with ID. Participants attempted to deprescribe
antipsychotics in a variable part of their patients. In Table 1, the number and percentage of
participants is shown who attempted to deprescribe antipsychotics in a certain proportion
of their patients.

A considerable number of participants did not attempt to withdraw antipsychotics
in their patients with ID and challenging behaviour when there was a clear diagnosis of a
psychiatric disorder which justified the prescription. This diagnosis was confirmed recently
(i.e., in the two preceding years) in more than half of the total number of respondents
(55%). A significantly lesser proportion of ID physicians (38%) compared with ID mental
healthcare professionals (ID psychiatrists and nurses) (83%) confirmed the psychiatric
diagnosis (p = 0.01). Only eight (24%) prescribers confirmed psychiatric diagnosis them-
selves (ID physicians 10%, ID healthcare professionals 50%, the difference not significant).
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In addition, there were differences between these two groups with regard to the mean
duration of the discontinuation trajectory, which was, on average, significantly longer in
ID physicians (0–6 months, 9% in ID physicians versus 8% in ID mental healthcare profes-
sionals, 6–12 months, 24% versus 77%, 12–18 months, 47% versus 0%, and >18 months in
19% versus 15%, respectively, p = 0.01)

Table 1. Practice and experience of intellectual disability (ID) physicians and ID mental healthcare
professionals # who completed the survey (N = 34 participants) in deprescribing antipsychotics for
challenging behaviours.

Policies and Experiences
of Participants

Percentage of Those Patients
with ID on Antipsychotics

Participants Responding to
Survey (Number, %)

Attempts to
withdraw antipsychotics

0% 0 (0%)
1–25% 3 (9%)

26–50% 9 (26%)
>50% 18 (53%)

missing 4 (12%)

Achieved complete withdrawal

0% 3 (9%)
1–25% 22 (65%)

26–50% 5 (14%)
>50% 0 (0%)

missing 4 (12%)

Achieved dose reduction of > 50%

0% 0 (0%)
1–25% 18 (53%)

26–50% 9 (26%)
>50% 3 (9%)

missing 4 (12%)

Not attempted to withdraw
because of licensed

indication/clear
psychiatric diagnosis

0% 2 (6%)
1–25% 13 (38%)

26–50% 9 (26%)
>50% 6 (18%)

unknown 4 (12%)
# Psychiatrists and specialist mental healthcare nurses affiliated with ID mental healthcare organizations.

Table 2 shows data which complicated the withdrawal process of antipsychotics for
challenging behaviour.

Most participants stated that the antipsychotic drug had to be re-instated in some
patients. Furthermore, behavioural worsening or other complications like withdrawal
dyskinesia or re-emergence of sleep problems or irritability could occur, leading to delay
in the discontinuation process. In addition, staff could be unable or need extra time to
adapt their guiding style, or to change clients’ environment or daily activities when clients
became less sedated and more active because of the antipsychotic’s withdrawal. These
environmental factors could also lead to delay or sometimes failure in the discontinuation
process. Nevertheless, complete withdrawal was also achieved in some of the patients,
even those whose behaviour deteriorated upon dose reduction.

3.3. Factors Related to Deprescribing Antipsychotics in the Working Field of Participants

Twenty-three (70%) of the thirty-four participants indicated that the institutions they
were affiliated with had encouraged their clinicians to reduce antipsychotic drugs because
of the new Dutch Act on Involuntary care, which is aimed to reduce restrictive practice and
the new Dutch guideline on problem behaviour in adults with ID. They also indicated that
they were less likely to initiate antipsychotics for challenging behaviours.

Participants also mentioned some factors that facilitated successful discontinuation
and barriers that hindered this process. For example, it was difficult to achieve complete
withdrawal among those who received polypharmacy of antipsychotics. On the contrary,
the concurrent use of other psychotropics (polypharmacy of psychotropics rather than
antipsychotics) facilitated complete withdrawal. Other facilitators were the presence of
side effects, first attempt to withdraw, and a positive attitude and involvement of clients’
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families and support staff. Barriers were resistance against discontinuation from support
professionals or family, which was mentioned by 26 (76%) and by 25 (74%) participants,
respectively, and unavailability of non-pharmaceutical treatments for clients’ challenging
behaviours, which was mentioned by 20 (59%) participants. In addition, lack of knowl-
edge about the discontinuation process, e.g., time schedules and steps in dose reductions
(20 participants, 59%), and lack of multidisciplinary team involvement (8 participants, 24%)
were mentioned.

Table 2. Complications in withdrawing antipsychotics for challenging behaviour in patients with
intellectual disabilities as experienced by participants in a survey study (N = 34).

Complications
Proportion of Patients with

the Complication
Participants (n, %)

Reporting This Complication

Antipsychotic had to be reinstated
within

- 3 months

14 (41%)
0% 4

1–25% 7
26–50% 1
>50% 2

Antipsychotic had to be reinstated
within

- 6 months

17 (50%)
0% 2

1–25% 11
26–50% 4
>50% 0

Antipsychotic had to be reinstated
within

- 12 months

25 (74%)
0% 3

1–25% 12
26–50% 6
>50% 4

unknown 0

Occurrence of severe behavioural
worsening or severe worsening of
mental condition

0% 4 (12%)
1–25% 19 (56%)

26–50% 6 (18%)
>50% 1 (3%)

unknown 4 (12%)

Delay in discontinuation process
due to behavioural worsening
after complete withdrawal

0% 4 (12%)
1–25% 13 (38%)

26–50% 4 (12%)
>50% 3 (9%)

unknown 10 (29%)

Delay in discontinuation process
due to behavioural worsening
after incomplete withdrawal

0% 0 (0%)
1–25% 8 (24%)

26–50% 12 (36%)
>50% 5 (15%)

unknown 8 (24%)

Complications (multiple answers
allowed):
Mild behavioural worsening
Withdrawal symptoms
Re-emergence of psychiatric
symptoms
Contextual problems

29 (35%)

19 (23%)
24 (29%)
10 (12%)

Delay in discontinuation process
due to complications/complete
withdrawal

0% 5 (15%)
1–25% 12 (35%)

26–50% 8 (24%)
>50% 1 (3%)

unknown 8 (24%)

Delay in discontinuation process
due to complications/incomplete
withdrawal

0% 0 (0%)
1–25% 11 (32%)

26–50% 9 (26%)
>50% 5 (15%)

unknown 9 (26%)

90



Int. J. Environ. Res. Public Health 2022, 19, 17095

4. Discussion

In this study, we explored the experiences and views of prescribers regarding with-
drawal of long-term antipsychotic drug use for challenging behaviours in people with ID
in The Netherlands. Although the long-term prescription of antipsychotics for challenging
behaviours in the absence of a psychiatric illness is not recommended [16,46], we found that
approximately half of the 21 ID physicians and 13 psychiatrists/specialist mental healthcare
nurses who completed the survey questionnaire were still prescribing antipsychotics in the
absence of a psychiatric diagnosis in 0–25% of their patients. However, all ID physicians
and all but one of psychiatrists/mental healthcare nurses had attempted to deprescribe
antipsychotics in the preceding five years. This percentage is higher than in the survey
of Deb et al. [44], who found that about half of their 88 respondents had attempted to
deprescribe antipsychotics for challenging behaviour in their patients with ID. We found
a similar percentage to Deb et al. [44] (65% versus 60% of participants) who succeeded in
complete withdrawal in 0–25% of their patients. However, none of the participants in our
study was successful in completely discontinuing antipsychotic medications in over 50%
of their patients within 12 months compared to 4.5% of participants in the study of Deb
et al. [44]. Our participants stated that objections and concerns of family and professional
caregivers, and unavailability of non-pharmaceutical treatments and multidisciplinary
team input, were barriers in starting or continuing a withdrawal process.

Deb et al. [48] recently completed a qualitative analysis of free text data returned by the
UK psychiatrists’ during the questionnaire survey [44] and found that the psychiatrists in
the UK like the participants in the current Dutch study found that the lack of resources such
as multidisciplinary team input and lack of caregiver support for the withdrawal hampered
their attempt to deprescribe antipsychotics. As far as we know, there are no studies from
other countries reporting prescribers’ experiences with antipsychotics discontinuation in
patients with ID.

As described above and known from other studies, involvement of all stakehold-
ers in decisions about the withdrawal of long-term used antipsychotics for challenging
behaviours is a key factor for success [43,44]. Besides organizational barriers and time-
constraints in prescribers’ attempts to apply the deprescribing policies [44], staff’s attitudes
and knowledge around psychotropic drug use are important factors in outcomes of discon-
tinuation trajectories [40]. However, the most important factor may be the involvement
of family-caregivers and patients with ID themselves. Studies have shown that family-
caregivers, although they have knowledge on the challenging behaviour of their relative
and would like to be heard, are often not involved in treatment decisions, e.g., psychotropic
drug prescribing [41]. In addition, often individuals with ID themselves lack information
and/or their voices are not heard in decisions in prescription of antipsychotics [41,49].
Previous studies of interviews of adults with ID have just touched on the issue of psy-
chotropic medication use [50,51]. To address this knowledge gap, in another study, we also
gathered information on the experience of adults with a mild ID who have gone through
the experience of psychotropic withdrawal [52]. An important finding was their statement
that their own coping style, next to a supportive environment and a good relationship with
their doctor, was a key factor for successful discontinuation.

Legal issues may play a role. We found that 70% of the participants in our study
indicated that the new Dutch Act on Involuntary care, aimed to reduce restrictive practice,
and the new Dutch guideline on problem behaviour in adults with ID had encouraged
their service providers to facilitate psychotropic drugs deprescription. However, clinicians
are allowed to deviate from this Act and from the Dutch guideline on problem behaviour
provided that they can substantiate this decision. Since the present study was the first in
The Netherlands on the issue of experiences of prescribers in withdrawing antipsychotics
for challenging behaviours of people with ID, it is difficult to know definitely about the
possible facilitating effect of these government Act and guidelines, for which future studies
are needed.
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Other contextual factors also may play a role in our study, since we found differences
in antipsychotics discontinuation policies between ID physicians and ID mental healthcare
professionals, who have different working settings. ID physicians took significantly more
time for the discontinuation process, possibly because their patients’ stakeholders’ networks
are more complex, and it will take more time to coordinate all stakeholders’ interests.
Another explanation for the longer discontinuation trajectory may be the difference in
confirmation of the presence of a psychiatric illness in patients who started the withdrawal
process. This was significantly less often confirmed by ID physicians compared with ID
mental healthcare professionals. The lack of confirmation will likely lead to uncertainty and
fear of family, caregivers and clinicians regarding re-occurrence of maladaptive behaviour
or psychiatric symptoms, and delay in the withdrawal process.

Our study has some limitations. First, the response rate of our survey was low.
Approximately 10% of ID physicians had completed the survey questionnaire, and we
estimated a similar percentage of the ID mental healthcare professionals (psychiatrists and
specialist nurses working in ID mental healthcare and/or affiliated with ID institutions).
We were not able to calculate the exact response rate of the latter group because there is
no data on the number of those professionals. Therefore, the results of our survey may
not be representative of all ID physicians, ID psychiatrists and ID specialist nurses in The
Netherlands. However, the low response itself raises some interesting observations. A
similar survey conducted two years ago in the UK with the same equivalent target audience
i.e., psychiatrists who work with people with ID had a response rate of approximately
40%. This raises questions on the differences in attitudes of the prescribers towards this
challenging topic. There could be complex confounders, such as time, resource, training,
education, knowledge acquisition and cultural attitudes, which might have influenced
these response rates. It could be that a different methodology such as face to face interviews
might result in better response rates and better understanding of the barriers to the current
survey response. However, such projects can be time consuming and resource intensive.

Furthermore, because this study was conducted in Dutch healthcare settings, the
results cannot be generalized to other countries. However, it is known that, in many
countries, prescribers encounter the same problems in deprescribing antipsychotics in their
patients with ID [37]. Therefore, the results of this study may also be applicable to other
Western countries.

5. Conclusions

In line with the available international guidelines and a new Dutch Act on Involuntary
care, most of the thirty-four participants in our survey of ID physicians, psychiatrists and
specialist mental healthcare nurses in The Netherlands had attempted to discontinue their
long-term prescriptions of antipsychotics for challenging behaviours in patients with ID.
However, complete discontinuation could be achieved in only a small proportion of cases.
Concerns of relatives and care and support staff, lack of non-pharmaceutical treatments and
lack of multidisciplinary teams’ input were perceived as barriers to successful antipsychotic
withdrawal attempts.

Besides improvement in the availability of multidisciplinary teams and non-pharmaceutical
treatments, education of care-professionals in supporting clients in the management of
medication use is recommended.

Facilitation and support from managers at the institutional level, and creating con-
ditions at the political and professional level, seem to be prerequisites in the successful
implementation of deprescribing antipsychotic medication for challenging behaviours in
patients with ID.

Supplementary Materials: The following supporting information can be downloaded at: https://www.
mdpi.com/article/10.3390/ijerph192417095/s1, Supplementary File S1. Survey among prescribers of
psychotic drugs to people with intellectual disabilities.
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Abstract: People with intellectual disabilities (PwID) are frequently prescribed long-term antipsy-
chotics for behaviours that challenge (BtC) despite the lack of proven effectiveness and the increased
risks for side effects of these medications in this population. National and international good clinical
practice guidelines recommend deprescribing antipsychotics for BtC, which is often not successful
due to environmental and other factors. The involvement of all stakeholders, including PwID, is
crucial for deprescribing. However, studies showed that PwID and/or their families are often not
involved in decision-making regarding the (de)prescribing of antipsychotics despite their desire to
get involved. Moreover, studies on the views of PwID regarding their experiences of withdrawing
from antipsychotics are lacking. The aim of this study was to gain insight into the views of PwID by
investigating their experiences of discontinuation of long-term prescribed antipsychotics for BtC. A
qualitative study was set up. Seven experts by experience with mild intellectual disabilities were in-
terviewed. After six interviews, data saturation was achieved. Interviews were transcribed verbatim.
Using phenomenological analysis, themes on lived experiences were extracted. Each consecutive
interview was analysed. The four main themes extracted from the interviews were the quality of
treatment, knowledge and information about psychotropics and the process of withdrawal, support
from the participants’ environment and the coping style of the interviewees themselves.

Keywords: intellectual disabilities; antipsychotics; challenging behaviour; discontinuation; experts
by experience views; qualitative study; interviews

1. Introduction

People with intellectual disabilities (PwID) frequently engage in behaviours that
challenge (BtC), especially those with higher care needs and/or who receive residential
care [1]. BtC include aggressive behaviour (e.g., verbal abuse, threats and physical violence),
destructive behaviour (e.g., breaking or destroying properties and other objects and setting
fires), disruptive behaviour (e.g., repetitive screaming, smearing faeces, setting off fire
alarms when there is no fire, calling the emergency services when there is no emergency),
self-injurious behaviour (e.g., self-biting, head-banging) and sexually harmful behaviour
(e.g., sexual assaults, rape and stalking), as described in the National Institute of Care
Excellence (NICE, NG11) [2] guidelines.

There are many reasons for BtC, including biological (genetic disorders, physical
problems including pain, medication side effects), psychological (psychiatric disorders
including anxiety, depression, psychosis and post-traumatic stress disorders) and social
factors (inappropriate accommodation and lack of support) [3]. The reported prevalence of
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psychiatric disorders in PwID varies between 14.4 and 60% depending on the definition
of psychiatric diagnosis used (e.g., the inclusion or exclusion of BtC, ADHD and ASD
within the psychiatric disorder diagnosis), method of detection using different classification
systems (e.g., ICD vs. DSM), use of assessment methods (screening instrument vs. struc-
tured interviews), population studied (institutionalised vs. clinic-based vs. community-
based), etc. [4–6]. Neurodevelopmental disorders, such as autism spectrum disorder (ASD)
and attention deficit hyperactivity disorder (ADHD), are common among PwID [7]. The
rate of both psychiatric disorders and BtC increases in PwID with these comorbidities [7,8].
However, both false positive and false negative diagnoses of psychiatric disorders are
common in PwID [6].

In the UK, NHS England (NHSE) embarked on a major campaign six years ago
called ‘STopping Over-Medication of People with learning disabilities, autism or both
(STOMP)’ [9] to which STAMP (supporting treatment and appropriate medication in paedi-
atrics) was also added recently. The Royal College of Psychiatrists in the UK also published
a position paper to support the STOMP STAMP initiative [10]. The National Institute
for Health and Care Excellence (NICE) in the UK [2] and the World Psychiatric Associa-
tion [11] developed guidelines for the use of psychotropics to address BtC among PwID,
including recommendations for the initiation, monitoring and potential withdrawal of
psychotropic medications.

BtC is best-treated non-pharmacologically, but in some situations, short-term prescrip-
tions of psychotropics may be beneficial [2]. However, BtC is often treated with antipsy-
chotics and prescribed long-term in the absence of a valid psychiatric diagnosis [12,13]
despite the lack of evidence for its long-term effectiveness for BtC [14–17]. Moreover, PwID
are vulnerable to the side effects of antipsychotics, especially neurological side effects, such
as movement disorders; sedation/sleepiness; and metabolic side effects, such as obesity and
diabetes [15,18–20]. Therefore, it is important to balance the pros and cons of antipsychotic
use carefully and to discontinue them when there is no longer a valid indication, especially
in the case of BtC [2].

Furthermore, it is important to involve all the stakeholders. This means that along
with staff and healthcare professionals, the PwID themself, their family members and other
representatives of PwID showing with BtC should get involved in the decision-making of
the (de)prescribing of psychotropic drugs [21]. Indeed, studies showed that PwID and their
family members would like to contribute to treatment decisions about BtC and medication
use but they are often not involved in decision-making regarding the (ongoing) prescription
of medication [22–24].

Although national and international guidelines recommend [2,11,25] that long-term
antipsychotics for BtC should be deprescribed, discontinuation often fails [26–29] because
of a variety of factors. It is important to involve all stakeholders to increase the proportion
of successful discontinuation, as was shown in a study by Shankar and colleagues [28]. In
particular, the role of the primary caregivers and other staff should be recognised as the key
factors that influence the successful discontinuation of antipsychotics [30–32], as staff may
lack knowledge of the effects and side effects of antipsychotics and may have unrealistic
expectations of the beneficial effects of psychotropic medications on the psychological
functioning of their clients [30,31]. In a recent study of interviews with support staff in the
UK, some direct care staff felt that medication is necessary to control BtC in PwID, whereas
others felt that these medications were ‘chemical restraints’ [32].

Furthermore, evaluation of the process of discontinuation is important to identify
potential barriers and facilitators for the deprescribing of these agents. A survey among
UK psychiatrists showed that family and staff concerns, lack of multidisciplinary input
and unavailability of psychosocial interventions were barriers to attempting to discon-
tinue antipsychotics [33]. A Dutch study among direct support professionals about their
perceptions of the effect of antipsychotics on BtC and their willingness to cooperate in
discontinuing these agents showed that they believed that antipsychotics were effective
in the management of BtC [34]. However, they also observed the negative consequences
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of side effects. Staff were willing to cooperate in reducing the antipsychotic drug use but
were not confident about successful complete discontinuation [34].

The current study aimed to add knowledge about facilitators and barriers to the
successful discontinuation of antipsychotic drug use for BtC in PwID. Although studies
were done on the experiences and views of prescribers and support professionals regarding
withdrawing antipsychotics for BtC, as far as we know, studies on users’ perspectives
are missing. Therefore, in this study, we investigated the views of people with mild
ID on the discontinuation of their antipsychotic drugs and their experiences with the
withdrawal process.

2. Methods

2.1. Design and Participants

This was a qualitative interview study. Potential participants were selected by their
clinicians according to preset eligibility criteria. Eligible participants were adults aged
between 18 and 65 years and had mild intellectual disabilities according to the DSM5
classification system (Diagnostic and Statistical Manual of Mental Disorders, 5th revised
edition; American Psychiatric Association, 2013). They had to be currently undergoing
withdrawal of antipsychotic medications that they had been receiving for more than six
months, where either their antipsychotics had already been discontinued recently or they
had gone through an attempted withdrawal in the recent past. Potential participants were
required to have competency and language skills to take part in the interviews and be able
to express their views in the Dutch language. Participants with dementia, bipolar disorder,
schizophrenia and chronic psychosis were excluded.

2.2. Procedures

Potential participants were recruited from the responders of a survey that had pre-
viously been carried out among Dutch physicians specialising in intellectual disabilities,
psychiatrists and mental healthcare specialist nurses [35]. Additionally, the first two authors
recruited participants from their networks and by asking their colleagues at the outpatient
clinic of the mental healthcare organisations they were affiliated with that provide services
for people with intellectual disabilities.

Potential participants were contacted on the phone or visited by the second author
(J.d.H.). During these calls or visits, they were informed about the goal and content of
the interviews. In these meetings and the interview sessions, the interviewer (J.d.H.)
used accessible language, such as short sentences and clear questions. Furthermore, the
interviewees could ask a significant other, such as their personal support professional or
family member, to accompany them during the interviews.

A topic guide was used for these interviews (see Table 1), the items of which were
drawn from the relevant literature on the subject [21–25,36,37].

Table 1. Topic guide with subjects for interviews on users’ experiences with the withdrawal
of antipsychotics.

Topic Guide

Reasons for antipsychotic drug use
Reason for discontinuation of antipsychotics
Information the participants received about their medication use and the discontinuation process
Mental and physical health problems experienced during the discontinuation process
Opinions of the participants about the decision and process of discontinuation
Tips or advice from the participants for the professionals and other PwID about the
discontinuation process

A test interview was done by the second author (J.d.H.) to assess the accessibility of
the content and comprehensibility of the interview questions. This test interview took place
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in the inpatient clinic of the mental healthcare organisation the interviewer was affiliated
with. The interviewee was a client who was currently undergoing withdrawal from her
antipsychotics. This interview was not recorded and no data from this interview were
included in the results section. The test interviewee revealed that there was no need to
adapt the topic guide, language use or other subjects.

2.3. Ethics

All participants consented to take part in the interviews and signed an informed
consent form before the interview took place. They were informed that the encrypted data
would be stored at a safeguarded place and analysed and published anonymously and that
they could withdraw from the study at any moment without giving a reason.

The interview study was not a medical, scientific study according to the Dutch Act on
Medical Studies with Human Beings, as no personal health-related data were collected, but
only the participants’ views were captured through these interviews. Therefore, no ethical
approval was required for this study. The study was carried out under the responsibility of
Mental HealthCare Drenthe (GGZ Drenthe) and was approved by their research committee
(declaration is available on request). All data were collected, stored and safeguarded
anonymously according to the European Act on Protection of Personal Information, which,
in the Netherlands, was ratified in 2018.

2.4. Analyses

The interviews were video-recorded and transcribed verbatim. A phenomenological
data analysis method was used to extract themes from the transcriptions by means of
(a) thorough reading and re-reading of the transcripts to obtain a general sense of the
whole content; (b) extraction of significant statements on the phenomenon under study
and formulation and coding of the meaning of these statements; (c) sorting of categories,
clusters of themes, and themes of these codes and meanings; and (d) integration of the
findings and description of the fundamental structure of the phenomenon that ought to be
validated by the interviewees [38].

The sample size was established according to the criteria of data saturation in qualita-
tive studies, which means that qualitative data were collected to the point where a sense of
closure was attained because new data yielded redundant information [39]. In the present
study, each consecutive interview was analysed. When the last interview yielded no new
codes and themes, data saturation was achieved and no new interviews/new participants
were needed.

Transferability was maintained (via a thorough reading and re-reading, as well as a
rich description of the content of the interviews), along with credibility; confirmability;
authenticity via peer-review of the coding of the meanings, categories and themes of the
statements; and dependability via the interviewer’s log-keeping [40].

Data were analysed by the second author (J.d.H.). A random sample of three inter-
views (out of seven in total) was independently analysed by the first author (G.d.K.) to
assess the agreement with the analyses of J.d.H.

3. Results

Seven experts by experience with mild intellectual disabilities participated in the
interview study. These were three men and four women, whose ages ranged from 22 to
62 years. Three used quetiapine; two used aripiprazole; one used olanzapine; and one used
a combination of haloperidol, quetiapine and clozapine. All participants were white. The
duration of the interviews was 25 min on average. After each interview, the extraction of
significant statements and coding and categorising their meanings took place. After the
sixth interview, no new categories and themes were extracted; therefore, data saturation was
achieved. Four main themes could be extracted from the content of the interviews. These
were (a) the quality of the treatment, (b) knowledge and information about the process of
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withdrawal, (c) the conditions that needed to be met before a discontinuation process could
start and (d) the coping style of the person whose medication was discontinued.

(a) The quality of treatment.

All participants indicated that they had used antipsychotics for many years be-
cause of various reasons, but none was for a licensed indication. For example, one
participant stated:

‘Finally, after many years, it was found that I have ADHD, and then quetiapine won’t
’work very well, and Concerta will work better, you might say.’

The reasons to discontinue antipsychotics were mainly because participants judged
that they no longer had symptoms that needed treatment and/or because of side effects,
such as weight gain, tremors, flattened affect and sleepiness. Participants stressed the
importance of receiving good treatments from clinicians who take them seriously and
provide a clear and understandable explanation about their treatment and the reason for
the prescription of their medication, such as (i) What is it for? (ii) How does it work?
(iii) What side effects could occur? (iv) When to consult my doctor? However, of-
ten they had not been provided explanation and information when the medicine was
newly prescribed.

(b) Knowledge and information about the process of withdrawal.

Most participants had some fear of discontinuing because they were afraid that their
behavioural problems may re-emerge.

‘I was afraid it turned out to go wrong.’

All participants indicated that they and their caregivers were provided with oral infor-
mation by their doctor or nurse about the discontinuation schedule and dose reductions
and the possibility of withdrawal symptoms and changes in behaviour. Four participants
experienced withdrawal symptoms, and most of them knew this could happen and what
kind of symptoms could be expected.

‘I was like, this is just part of it, and then I went reading or doing something else and
then it disappeared.’

All participants had informed their caregivers, peers or colleagues that they were
discontinuing their drugs and the possibility of withdrawal symptoms.

‘They have to know I may react differently.’

(c) Conditions to be met before starting a discontinuation process according to partici-
pants’ experiences.

Half of the participants found the withdrawal process difficult for various reasons.
One participant had problems with providing care for her children, others had physical and
emotional problems. In one case, a dose increase of the antipsychotic drug was necessary
to relieve these symptoms.

All participants indicated the importance of a good, accessible and trusted relationship
with their doctors. This was helpful in continuing their withdrawal process when they had
questions or wanted to talk about negative feelings when they experienced difficulties with
the withdrawal process.

‘All went well in agreement, I could always phone or come for consultation’.

Moreover, others in the participants’ environments were important for providing support.

’Support from my parents, brother, sister-in-law, grandmother and grandfather.’

‘Good to talk about it with others around you, anyway I think this is important because
you won’t make it on your own’.

(d) Coping style of the participant.
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Most participants indicated that an appropriate mindset and intrinsic motivation are
important to start with and continue the discontinuation process.

‘Yes, you have to switch and stick to it.’

‘Just say to yourself, I can make it.’

‘It’s also your own mindset, how to deal with yourself when you are afraid to discon-
tinue, then it will be difficult. This was my experience, when you switch your mindset
appropriately, then it will be all right.’

Participants also provided tips and advice for their peers. ‘Ask help’.

‘When you are angry, go to your support professional’, ‘stick to a structure in your daily
activities.’

4. Discussion

In this study, we explored the experiences and views of adults with mild ID regarding
the withdrawal from their long-term-used antipsychotic drugs prescribed for BtC. This
process may be difficult because PwID are often dependent on others and/or easily in-
fluenced by others and often need support in decision-making around deprescribing and
maintaining the process of discontinuation [22,24,41].

Recent studies in the UK and the Netherlands have shown that even after long-
term use, it is possible to discontinue antipsychotic medication in 25–61% of adults with
intellectual disabilities and have a 50% dose reduction in another 11–19%, although, in up to
20% of cases, antipsychotics were re-instated within 3–4 years of discontinuation, primarily
due to the resurgence of BtC [15,26,28]. However, several internal (e.g., comorbid ASD,
baseline severity of BtC, an underlying psychiatric disorder) and external (e.g., baseline
high dose of antipsychotics, lack of support and contingency plan during the withdrawal
process) factors determine the success of any antipsychotic withdrawal [27,42].

The resurgence of BtC may not be related to the withdrawal of medication per se.
The withdrawal may unmask a previously undiagnosed psychiatric disorder, such as
psychosis, depression or bipolar disorder, or lead to a relapse of them. Discontinuation or
dose reduction may lead to withdrawal syndromes, such as insomnia, anxiety and panic.
A supersensitivity syndrome consisting of extrapyramidal symptoms, such as akathisia,
Parkinsonism and dyskinesia, was associated with antipsychotic withdrawal [43,44]. All
these can lead to BtC. In some cases, caregivers’ anxiety may exacerbate the BtC or its
perception, leading to the enhanced reporting of BtC. Therefore, the clinician will need to
make a full assessment of the causes and effects of BtC using standard methodologies [45]
(https://spectrom.wixsite.com/project/ (accessed on 1 November 2022).

It is known from other studies that the involvement of all stakeholders in decisions
around the withdrawal of long-term-used antipsychotics for BtC is a key factor for suc-
cess [22–25]. However, the most important factor may be the involvement of family
caregivers and patients with ID themselves. Studies have shown that even though family
caregivers have the appropriate knowledge of the BtC of their relatives and they would
like to participate, they are often not involved in treatment decisions, e.g., psychotropic
drug prescribing [21,41]. Furthermore, individuals with ID themselves often lack information
and/or are not asked to contribute to decisions in the prescription of antipsychotics [22–25,41].
Although previous studies of interviews of adults with ID have touched on the issue of
psychotropic medication use [41], as far as we know, the current study is the first one that
specifically targeted the experience of PwID who have gone through the experience of
psychotropic withdrawal.

In the current study, a phenomenological analysis of interviews with seven experts by
experience extracted four themes that may be of importance in the successful discontin-
uation of long-term antipsychotic drugs. These themes were (a) the quality of treatment,
(b) knowledge and information about the discontinuation process, (c) the conditions that
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should be met in a withdrawal process according to participants’ experiences of taking part
in the withdrawal process and (d) the participants’ own coping style.

The interviewed participants indicated that a good relationship with their doctor
was important. This meant that they were taken seriously and had been provided in-
formation about the indications, effects and side-effects of the antipsychotic agents they
received, the reason why this medication was no longer indicated/could be discontin-
ued and information about the discontinuation process. Furthermore, their doctor was
reliable, had a personal approach and was accessible. The prescribing doctor had to be
available when there were problems during the discontinuation process, e.g., withdrawal
symptoms or negative feelings. Furthermore, interviewees mentioned that support from
their peers, family and support professionals was important. The finding of the fourth
theme, namely, the interviewees’ own coping style as an important factor in successful
discontinuation, was new and surprising. This may suggest that promoting and stimulating
patients’ feelings of self-confidence and self-efficacy in the management of and decisions
around their own medication use may be helpful in the successful discontinuation of
inappropriate (long-term) medication. Perhaps, there is a role for support professionals
and healthcare workers to support PwID to achieve this. A recently developed training
programme for support staff to help with the deprescribing of psychotropics for people
with ID, which is called SPECTROM (https://spectrom.wixsite.com/project/ (accessed on
1 November 2022), developed resources that could be used for this purpose [30].

Our study had some limitations. For the interview study, we had to recruit participants
from our own networks, which may have influenced the representativeness of participants
in the study. For example, all participants were white. Moreover, we did not interview
representatives of people with moderate, severe and profound intellectual disabilities who
discontinued antipsychotics; therefore, the results of this interview study are not applicable
to these populations. Moreover, we only had seven participants in this qualitative interview
study. However, we may assume that this sample size was sufficient because data saturation
was achieved in the sixth interview. Finally, because this study was carried out among
Dutch clients in Dutch healthcare settings, the results might not be generalisable to other
countries. Yet, it may be assumed that the occurrence of withdrawal symptoms and the
need for support during the process of medication withdrawal are universal among all
people with mild intellectual disabilities. Therefore, the results of this study may also
be applicable to other countries with comparable service- and care-providing systems
for PwID.

5. Conclusions

The experiences and opinions of experts by experience with mild intellectual dis-
abilities who had discontinued their antipsychotic drugs were that the reliability and
accessibility of their doctors and being taken seriously; a clear explanation and information
about the discontinuation trajectory; support from peers, families and care professionals;
and their own coping styles were important factors in successful discontinuation.

In addition to the education of care professionals in supporting their clients with mild
intellectual disabilities in the decision-making around their medication use, the clients’
own coping style in decisions around the start of and management of difficulties during
an antipsychotic discontinuation process may be an important factor for the successful
completion of discontinuation.
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Abstract: Behaviours that challenge (BtC), such as aggression and self-injury, are manifested by many
people with intellectual disabilities (ID). National and international guidelines recommend non-
pharmacological psychosocial intervention before considering medication to address BtC. Support
staff play a pivotal role in the prescription process. Using coproduction, we developed a training
programme for support staff, called SPECTROM, to give them knowledge and empower them to
question inappropriate prescriptions and ask for the discontinuation of medication if appropriate and
instead look for ways to help people with ID when they are distressed without relying on medication.
We have presented data from two focus groups that we conducted during the development of SPEC-
TROM: one that included support staff, and another that had service managers and trainers. In these
focus groups, we explored participants’ views on the use of medication to address BtC with a particu-
lar emphasis on the causes of and alternatives to medication for BtC. Along with the participants’
views, we have also presented how we have addressed these issues in the SPECTROM resources.

Keywords: people with intellectual disabilities; the causes of behaviours that challenge; alterna-
tives to medication for behaviours that challenge; social care services; support staff; service/home
managers; trainers

1. Introduction

Behaviours that challenge (BtC), or challenging behaviour, can be defined as “culturally
abnormal behaviour of such an intensity, frequency or duration that the physical safety
of the person or others is likely to be placed in serious jeopardy, or behaviour which is
likely to seriously limit the use of, or result in the person being denied access to, ordinary
community facilities” [1]. BtC is common in people with intellectual (learning) disabilities
(ID), with up to 60.4% of adults with ID showing at least one form of BtC [2–4]. BtC includes
aggression, destructive behaviour, and self-injurious behaviour [5]. BtC can be difficult
to manage and may lead to exclusion from community facilities, community placement
breakdown and hospitalisation, and the use of restrictive practices such as physical restraint
and inappropriate medication use [2,5].

To help a person with BtC, it is crucial to understand the reason behind the BtC
rather than to inappropriately use medication [2,6]. BtC can be considered a form of
communication whereby a person with ID conveys their distress [7]. For example, if
someone is in pain or frustrated because of the demand put on them, they may shout
and scream if they cannot communicate their distress to others. According to Matson
and colleagues [8], the function of BtC could be categorised under six headings: attention
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(receive attention), escape (avoid something), non-social (factors internal to the person),
physical (physical problems such as relief from pain), and tangible (achieve something).
The function of the behaviour is assessed using functional behavioural analysis through
Antecedent (situation before the BtC), Behaviour (the description of the actual behaviour),
and Consequences (the consequences of the behaviour) ABC charts [9].

Both pharmacological and non-pharmacological psychosocial interventions such as
positive behaviour support (PBS) [10] have been used to manage BtC [11,12]. A recent meta-
analysis found a significantly long-lasting moderate overall effect of non-pharmacological
interventions on BtC (effect size = 0.573) [13]. Interventions combining mindfulness and
behavioural techniques, such as a PBS approach, showed greater impact than other inter-
ventions. Other PBS-based non-pharmacological interventions have also been shown to
be effective in reducing BtC when compared with treatment as usual [14]. Another recent
study has shown that a significantly higher number of adults with intellectual disabili-
ties managed to come off their psychotropic medications when PBS was implemented in
comparison to the group where no PBS was implemented [15].

Despite the poor evidence for the effectiveness of medications in managing BtC [6],
psychotropic medications are used widely among people with ID (49–63%) and often
off-license [16], which is a major public health concern [17].

Support (care) staff play a pivotal role in influencing the prescription process, such as
by asking doctors to prescribe medication for BtC to begin with, and, given the lack of evi-
dence of the effectiveness of the medications, are overly optimistic about the medication’s
potential effect [18,19]. Support staff also are most anxious and obstructive to psychiatrists’
attempts to withdraw antipsychotic medication when appropriate [20]. Previous surveys
of support staff in Australia [21] and the Netherlands [22] showed that most staff felt the
use of psychotropic medications for BtC is justified. In our recent focus groups of support
staff in the UK, some staff felt the use of medication is appropriate, whereas others felt that
it is a ‘chemical restraint’ [23]. Among other factors, poor staff training and organisational
policies are crucial factors in successfully withdrawing psychotropic medications [19–21].
Proper training and support for support staff are thus particularly important for success-
ful programmes concerning the rationalisation of psychotropic medication use in adults
with ID.

Training programmes are shown to be useful in many psychiatric disorders, including
schizophrenia (30 RCTs) [24] and bipolar disorder [25], in improving patients and their
caregivers’ quality of life (QoL). They have also been found useful in different neurodevel-
opmental disorders. For example, our recent meta-analysis has shown a moderate effect
size of parental training on improving autism symptoms in children with autism spectrum
disorder (ASD) [26]. A review of training programmes directed at parents and teachers
included four RCTs and found improvement in attention deficit hyperactivity disorder
(ADHD) symptoms with effect sizes of 0.05 to 0.77 [27]. A Cochrane review showed that
training support staff helped to reduce antipsychotic prescriptions in people with dementia
by 40–50% [28]. This was reflected in a nationwide trend in the reduction of antipsychotic
prescriptions by 11% over 10 years (2005–2015) in the UK [29].

We have addressed the aforementioned issues by developing online training resources
implemented through face-to-face interactive workshops for support staff caring for adults
with ID in community settings. The training programme, SPECTROM (Short-term Psycho-
Education for Carers To Reduce Over Medication of people with intellectual disabilities)
(https://spectrom.wixsite.com/project accessed on 12 July 2022), was developed using a co-
production method [30,31]. This was achieved by putting stakeholders’ experiences at the
centre of the study and ensuring close and equal collaboration among them from the outset.
The ultimate aim of SPECTROM is to empower, inform, and equip support staff with skills
to understand the person they support, manage their own psychological responses to their
behaviour, negotiate the care pathway, advocate on behalf of the person they care for, and
take the views of adults with ID fully into account. The intended goal is to reduce requests
from staff for medication and encourage staff to ask the prescribers questions about the
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necessity of the continued use of psychotropic medication, which should lead to a significant
reduction in the use of medication and an increase in psychosocial interventions instead.

As part of the development of SPECTROM training, focus groups were conducted to
explore staff perceptions on the use of psychotropic medication to manage BtC in people
with ID and gather suggestions regarding the contents and format of SPECTROM. The aim
of this paper is to present the findings of the first set of focus groups where support staff,
service/home managers, and PBS trainers discussed their perceptions of and views on the
use of psychotropic medications to address BtC in adults with ID. In this paper, we have
presented two themes related to BtC: participants’ views on ‘the causes of BtC’ and ‘the
alternatives to medication for BtC’.

2. Materials and Methods

We conducted two focus groups: one involving support staff and another with
house/service managers and PBS trainers. These focus groups explored participants’
views on the use of psychotropic medication for BtC in adults with ID with a particular
emphasis on the potential ‘causes of BtC’, and ‘alternatives to medication for BtC’.

2.1. Participants

We invited nine support staff, seven of whom agreed to attend, but eight ultimately
took part. Five service/house managers and three trainers were invited, and all took part
in the focus groups. We have not collected any demographic data on the participants.

2.2. Conduct of the Focus Groups

A topic guide (see Supplementary Material S1) was developed based on the literature
review findings and the project’s aims and objectives. After discussion with the core
team (BL, SD, TW, and GU) and other relevant stakeholders, the topic guide was finalised.
This was employed flexibly and was open to emergent themes but framed using the
Theory of Planned Behaviour model [32], thus examining beliefs and attitudes (e.g., about
psychotropic medication and alternative approaches such as PBS) and how these might
influence behaviour (e.g., in terms of requesting support from professionals to prescribe
medication or provide help with alternative approaches). The interviews started with an
exploration of participants’ experiences dealing with BtC in adults with ID and the use of
medication for BtC. Then, the topic guide moved into issues related to potential causes of
BtC, including physical, psychiatric, and environmental causes. From there, the topic guide
entered into the issue of participants’ views on alternatives to medication, particularly
psychosocial interventions such as PBS, for BtC. The sample size was a pragmatic decision.
No formal sample size calculation was required for this study. This was a small study with
limited resources and included primarily qualitative data collection. The minimum sample
size we aimed for was 6–8 participants in each focus group. Participants were purposively
sampled for each group to include a range of support staff in terms of their experience and
from different organisations.

A researcher (BL) with previous experience in conducting qualitative research ran
the focus groups with the help of the chief investigator (SD) under the supervision of an
expert in qualitative research (TW). We used the approach utilised in our previous studies
of interviewing the carers of people with ID as well as head injury [33–35]. Any paid
carers, service/home managers, and trainers working with people with ID who showed
BtC were eligible to participate in the study. A research advertisement was sent through the
UK Voluntary Organisations Disability Group (VODG), an umbrella organisation of more
than 35 social care service providers in the UK (social service, voluntary, and independent
sectors). Nine service provider organisations agreed to take part, but, ultimately, only
eight got involved. The organisations are Mencap, Challenging Behaviour Foundation,
Achieve together, AT-Autism, Avenues Group, Dimensions UK, Milestones Trust, and
National Autistic Society. Each organisation identified one available manager and trainer
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for the focus groups, and each manager identified two support staff. The focus groups were
held face-to-face at a venue in London, England in March 2019. Eligible participants were
then sent a SPECTROM study summary and information on the study. Once participants
agreed, written informed consent was taken. Two separate focus groups were conducted,
one with support staff and the other with service managers and trainers. Each lasted
for approximately 90 min. The same topic guide was used for both groups, and a semi-
structured interview was carried out. The focus groups were recorded using pseudonyms
and professionally transcribed. Two authors (BL and SD) independently analysed the data
to achieve a consensus. In the focus groups, care staff, service managers, and trainers
explored issues around their perception and views on medication use for and causes and
assessment of BtC.

2.3. Thematic Analysis

The transcriptions were analysed using thematic analysis. Thematic analysis is the
process of identifying patterns and themes within qualitative data and texts. The data
are interpreted to examine underlying meaning and ideas. Thematic analysis can be top-
down deductive, driven by specific research questions, or bottom-up inductive, driven by
data [36]. We used a top-down deductive approach to analyse the gathered data based
on the topic guide and research questions we developed. NVivo 12 plus for windows
software [37] was used to manage and analyse the data. The authors first familiarised
themselves with the data. The transcripts were then read and interpreted for meaning and
significance. Then, a code was given to each interpretation, and an initial coding frame
was developed to organise the identified codes. This initial frame included main themes
under ‘physical cause of BtC’, ‘psychiatric cause of BtC’, ‘environmental cause for BtC’,
and ‘psychosocial interventions for BtC’. The coding frame developed was continuously
reviewed and refined as new codes emerged or as it was searched for patterns. The data and
quotes were indexed on identified codes or new emerging codes. The coding framework
was then searched for patterns for emerging themes. Similar codes were categorised
together to produce patterns and themes. The identified categories were also reviewed
to ensure the emerging category was discrete and modified as necessary. The identified
themes were then reviewed and revised if needed. Once no new themes emerged, the
themes were finalised and defined. The themes and analysis process were also overseen
and verified by two authors (GU and TW) who were experienced qualitative researchers.

3. Results

We have presented two themes and six subthemes from the thematic analysis of focus
group discussions: (a) causes of BtC, including psychiatric disorders, and (b) alternatives
to medication including PBS, person centred approaches, understanding the person, devel-
oping relationships, and collaborative working. In the results section, we present the main
themes and subthemes followed by relevant quotes directly taken from the transcripts. We
have used codes in the parenthesis such as ‘SS’ for support staff, ‘SM’ for service/house
manager, and ‘TR’ for trainer to identify the quotes from the different groups of participants.

4. Causes of BtC and How Understanding Them Can Help the Person with ID

Participants discussed the causes of BtC and how understanding them would help
address BtC using alternatives to medication. The central emerging theme was ‘behaviour is
a means of communication’. Triggers for BtC were discussed, including the environmental
factors, particularly if the people are not placed in the right environment, and the help
they need to accommodate any changes in their life. Participants felt it would be good to
have a checklist to recognise the factors that lead to BtC. We have addressed this issue by
developing a Checklist for the Assessment of Triggers for the behaviour of concern Scale
(CATS) [38]. Staff can use this list to identify the triggers for BtC, which will help complete
the Antecedent-Behaviour-Consequence (ABC) chart and functional behaviour analysis.
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“ . . . when she was aggressive, and all she wanted was the curtains tied back. So, what
someone else would think of that, you know it’s just, it’s just knowing.” (TR)

“I think it was literally a checklist of going through the whole thing with her. What could
it be?” (SM)

“To be considered, the environment, how they feel in the environment, do they feel
comfortable there?” (SS)

“ . . . placement staff comes into it a lot on whether someone who is in the right placement.” (SM)

Some participants felt it is not helpful when people come with a label such as being
very aggressive. They thought they should thoroughly reassess the person and their
behaviour to draw a new person-centred support plan.

“Looking at the support plan. I mean had to rewrite her support plan with in the space of
two weeks because she came labelled as being a very difficult person, very challenging.
And naturally she was scared so her way of reacting was to fight. And the treatment
assessment unit, she was in where I visited her, I was scared, so she must have been
absolutely petrified.” (SM)

Participants discussed how physical problems, such as pain in the body, can manifest
as BtC and be wrongly treated with antipsychotics.

“I know for a fact people have been given anti-psychotic medication and actually it’s
something physical that’s wrong. They’ve got toothache or they’ve got tummy ache or
they don’t like the colour of their room. Something as simple as that, you know.” (SM)

“Um, but recently I had someone who was exhibiting behaviour but it was because he had
chest infection and he was in pain but he couldn’t vocalise or tell someone I’m in pain. So,
then staff log it as challenging behaviour, we need to talk to a psychiatrist.” (SM)

The issue of communication came up in the discussion. SPECTROM has a module
on effective communication and another on effective engagement with people with ID.
Both modules encourage staff to learn the best ways to communicate with the person they
support so that they can concentrate on their skill-building rather than BtC.

“I think often people are perceived as showing behaviours because of the condition, but
actually its external factors and things in the environment or how they’re being supported.
Um, the communication strategies that they’ve got.” (SM)

“Sometimes when you have challenging behaviours it’s not, it’s because someone wants
something. It’s like you said. Yeah, they can’t communicate. They’re telling you they want
something done or to do something. Communication. It’s always communication.” (TR)

Causes of BtC: Psychiatric Disorder

While discussing the causes of BtC, the role of psychiatric disorders was raised. All
participants unanimously agreed that no meaningful training currently exists on the issue of
psychiatric disorders in ID, although there is an increasing awareness of Autism Spectrum
Disorder (ASD).

“ . . . we’ve not really, we’ve never really given any sort of any specific training on
psychosis or um, mine was just basically what I’ve read from you know carer plans and
things like that. Um, but nothing, we’ve never ever attended any training on it.” (SS)

Staff found it difficult to distinguish between psychiatric disorders and BtC. They
felt that when the person is trying to communicate their needs through BtC, it is often
misinterpreted as a psychiatric illness.

“When is it challenging behaviour and when is it psychosis, like you say? When is it
that he’s hearing voices that’s telling him to do something and when is it when he’s doing
it because of his own accord that he’s trying to communicate something or maybe an
expression?” (SS)
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“ . . . how much of what they’re displaying is because of their mental illness or how much
is that just because they’re trying to tell you something and you’re not able to understand
it? As support staff, something I struggle with personally is knowing the difference.” (SS)

Participants felt that when there is a crisis and the person with ID displays BtC, it
is often considered part of a psychiatric disorder. As a result, they do not explore other
factors, including the environment, to check what is causing the behaviour.

“ . . . when he attacked staff but he didn’t hear voices, was that because of the psychosis
or what that because he was having a, he was going through, he was going through that
crisis.” (SS)

There was significant confusion about the overlap between what may be ASD symp-
toms (e.g., living within an inner world) and psychiatric symptoms. SPECTROM has
comprehensive modules on ASD and ADHD. The ASD module discusses the potential
overlap between the ASD phenotype and psychiatric symptoms in detail, but acknowledges
that many psychiatric disorders, including psychosis, are common in people with ASD [39].

“ . . . there was too much stimulation going on and that frustrated him so that he just
lashed out. Because he’s also diagnosed with autism, there’s also that to consider as well.
So that was due to the environment why he acted that way rather than it being psychosis
because something told him to lash out.” (SS)

Participants discussed the difficulty of distinguishing between trauma-related symp-
toms and psychiatric symptoms. Some participants thought that psychotic symptoms
might, in fact, be the memories of past traumatic events spoken aloud rather than genuine
psychosis. There is also the possibility of past traumatic experiences inducing real psychotic
symptoms [40,41]. This issue has been discussed in the psychiatric disorder module of
SPECTROM.

“He believes that he hears people, and he will say that they made me do it and things.
. . . .is that because he’s saying that but actually is that just a past traumatic event that’s
happened that then he’s remembering it?” (SS)

One support staff expressed frustration on the lack of awareness among some general
practitioners who take a medical approach to BtC and say that these are often due to a
psychiatric disorder.

“ . . . one of the GP I discussed it. But what do you expect? He’s got mental health
problems. I’m talking about uh, educating people.” (SS)

5. Alternatives to Medication

5.1. Positive Behaviour Support (PBS)

After discussing the possible causes of BtC, the discussion progressed to how to best
address BtC without relying on medication. This started with a discussion around PBS
and how this framework can be used to reduce inappropriate uses of medication. Some
larger service provider organisations seem to have their own PBS support team, which staff
found very helpful. However, even in big organisations, the PBS support team resource is
not always adequate, and most smaller organisations will not have this kind of support
available at all. Most staff in large organisations also only have basic training on PBS.

“She got into crisis, was in crisis for months and regardless of whatever we were doing as
a carer, as a care staff, and you know we brought in um, um positive behaviour support
team. We were working really closely with them. We’ve got really, really robust PBS
plans.” (SS)

“Part of our PBS was to give him space, so we gave him space.” (SS)

“So now that he’s come . . . ..to our company, we said we were going to support him
for positive behaviour support plan. . . . ..we’ve seen a different person. He’s living a
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better life and that’s because of the service that he’s in that’s allowing him to live a better
life.” (SS)

“You know, staff have PBS training, um, we work with behavioural support analysts that
come in and collect data.” (SM)

The issue of the cost of providing the service was discussed. One trainer highlighted
the fact that using the PBS approach can reduce the frequency of BtC and the use of
medication, which will save money in the long run. Therefore, a case could be made for
social and health care commissioners to invest the funds needed to implement PBS now in
order to save money in the future.

“So that’s got big budget implications as well, because certainly similar examples where
somebody has come out of long stay and they were on, you know, X amount of medication
and all the support plans are saying three to one support in our community. . . . .but
two years down the line that three to one support becomes one to one support because
somebody’s taken a holistic approach to look at what do we need to do to support this
person?” (TR)

5.2. Person-Centred Care Approach

Other alternatives to medication based on the PBS approach were discussed, including
a person-centred care approach. There seems to be more awareness within the larger social
care provider organisations in the UK and their staff about using alternatives to medication
to address BtC through a person-centred care approach.

“So our staff are very aware of the, um, other ways to help behaviours rather than
prescribing medication.” (SM)

“Right now, there has been a lot of awareness that’s been created that people are using all
those alternatives rather than medication.” (SM)

“ . . . He’s more engaged. He’s more willing to communicate, willing to do things. Willing
to participate because we are allowing him to do.” (SS)

5.3. Understanding the Person

Another person-centred care approach the participants discussed was understanding
the person behind the behaviour. Participants felt that, once they got to know the person
well, it became easier to help them without using medication when they were distressed.
Sometimes people come from a previous placement with a label of being aggressive, but
staff felt that this should not deter them from trying to get to know the person and help them
with their skill development instead of concentrating on their BtC. One service manager
mentioned that, if you do not understand the person and the reason for their BtC, you tend
to blame the person for their behaviour which does not help.

“Um she’s not written up for anything, PRN at all so her behaviour are managed through
um, staff really knowing her well.” (SS)

“So, if you don’t get to know what they are on about, then they will start to display
challenging behaviour.” (SS)

“And you find out what they like. Nobody asked them. And show positive interest in
what they like and you know to talk to them like they’re a real human being.” (SS)

“Instead of taking the baggage of their history with them. And it’s about stripping all of
that out, and almost starting again and saying let’s look at this person as a whole now
and get the right people involved.” (TR)

“And I believe that does have a lot to do with staff attitudes and behaviours. There are
still some places where they blame the person and they are behaving because that’s the
way they are, rather than then behaving in this way because someone has taken something
from that person and they don’t know how to control it.” (SM)
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5.4. Developing Relationships

Another vital person-centred care approach that involved developing a positive re-
lationship with the person they support was discussed. One participant said that, even
after being scratched by the person with ID on one occasion, she continued to build a
relationship with the person, which helped to improve the BtC.

“So, I stayed longer and now we’ve got a bond that when I’m on annual leave it’s a
problem because we build that relationship and it got to a point that everything, she wants
to do has to be with me.” (SS)

“ . . . where he became heightened and within that he was able to scratch me which left a
scar. From that incident, I didn’t change my approach towards him but obviously I was
cautious because I’m not trying to get injured. But through that, because I hadn’t changed
the way I was, and no more the next day and even after that, after that incident he saw
me at breakfast, I’ll still engage with him, still carried on as normal. The relationship that
we have now is that you know he, he trusts.” (SS)

“But now we got to a point where I can take her to any appointment, we can sit down.
So, I, we build a bond.” (SS)

5.5. Collaborative Work

Participants felt that multi-disciplinary work was in the best interests of the person
with ID. This includes other relevant professionals like doctors and nurses involved in the
care of the person and the person with ID themselves and their families.

“With the prescribing, it’s also working with families and psychiatrists, because sometimes
there’s a parent who is going to tell you I know my child and I think they need this, they
have been using this.” (SM)

“If the families are involved or any other person involved in their circle of support, they
will also attend the meeting. And it’s a best interest meeting as well.” (SM)

“ . . . um, how you work as a team with those different professionals. We have a pharmacy
check.” (SM)

One service manager mentioned that they asked key support staff to accompany the
person with ID to the clinic for the medication review. She also emphasised the importance
of gathering all relevant information before attending the clinic and involving the person
with ID and their family, if possible. SPECTROM provides a checklist for staff to go through
in preparation for a formal medication review and a set of questions that staff could or
should ask the prescribers in the clinic.

“ . . . before we go to that meeting, let’s have a discussion first so there’s no surprises.
What are we going to say, what are we presenting to the clinical psychiatrist that doesn’t
know this person as well as what we do. What does the family members got to say about
it? So, we go into that meeting with that individual, if they’re open to input and they
have the capacity to do that, to feed into that meeting so that it’s productive for that
person.” (SM)

6. Discussion

In this paper, we have presented a wealth of data on wide-ranging issues from focus
groups, primarily on participants’ perception of the causes of BtC and methods to help
people with ID without using medication (alternative to medication).

6.1. Causes of BtC Including Physical and Psychiatric Disorders

As for the causes of BtC, the discussion primarily revolved around physical disorders,
psychiatric disorders, and environmental factors. There was a consensus among the
participants that BtC is often a means of communication and that the causes and effects
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of BtC need a thorough assessment to draw up an effective person-centred behaviour
support plan to reduce overreliance on medication to address BtC. In SPECTROM, we
have provided a module on the assessment of behaviour and examples of two assessment
schemas: B.M.P.P.S. (assessment of the Behaviour itself, Medical issues, the Person with
ID, Psychiatric/psychological issues, and Social issues) [5] and H.E.L.P. (assessment of
Health and medical conditions, Environment and support, Lived experience and emotional
well-being, and Psychiatric illness) [42].

Physical disorders are more prevalent in people with ID than in the general popula-
tion [43]. Although it is not uncommon for physical problems that are common in people
with ID, such as pain in the body (headache, toothache), constipation, and acid reflux, to
lead to BtC, particularly in people who cannot communicate their feelings, it is not always
easy to identify these causes. Therefore, a high degree of suspicion and thinking about a
physical cause for BtC should help ensure the correct diagnosis. If necessary, a therapeutic
trial with a painkiller where pain is suspected may help. We have developed a ‘Physical
disorder’ module in SPECTROM and provided examples of proformas that could be used
to detect and rate the severity of pain. Another problem mentioned was the difficulty
of carrying out required investigations such as blood tests, X-rays, etc., for many people
with ID. SPECTROM provides practical guidelines for addressing these issues, such as
using accessible information including pictures of the tests, teaching the person relaxation
techniques, etc. SPECTROM also provides videos on ‘what happens during a health check’,
‘what happens during a blood test’, ‘what happens during an MRI’, etc., to familiarise
people with ID before they go for any of these investigations.

The issue of the relationship between psychiatric disorders and BtC is a complex
one [39]. Most staff did not receive any training or information on this. Participants
raised the question of how to distinguish between psychosis and BtC due to environmental
factors or when caused by traumatic life events. Therefore, SPECTROM has developed a
psychiatric disorder module to provide information to support staff.

The participants discussed the issue of overlap between ASD and BtC. ASD and
ID commonly co-occur; 38% of people with ASD have ID, and a similar proportion of
people with ID are also known to have ASD. ADHD is equally common in both ASD
and ID, although this issue was not discussed in the focus groups. The extensive overlap
of symptoms between ID, ASD, and ADHD often makes it difficult to tease apart these
diagnoses in people with ID [39,44,45]. As BtC is common in ID (18–60%) [2], ASD (10–
15%) [46], and ADHD [44], respectively, the rate of BtC increases when all three conditions
co-exist [39]. Therefore, SPECTROM has developed comprehensive modules on ASD and
ADHD, with information on strategies to help people with ID and ASD and/or ADHD to
reduce BtC. Currently, there is more awareness of the trauma-induced symptoms in people
with ID [40], some of which may manifest as psychiatric disorders or BtC [40,41]. Many
support staff in large provider organisations seem to be more conscious of this possibility
when they draw up a person-centred care plan for the people they support.

6.2. Alternatives to Medicine through the Use of Person-Centred PBS Care Planning

After discussing the causes of BtC, participants progressed to discuss how to address
BtC, particularly by using a psychosocial approach and avoiding medication use. The
most well-known psychosocial approach is PBS [10], which provides a framework to
apply in practice [47]. Most staff from large provider organisations seem familiar with
PBS principles, which they use to draw person-centred care plans [48] for people they
support. This approach seems to reduce the need to use medication to address BtC. One
study found that community team-led implementation of PBS framework did not reduce
BtC in community settings [49]. However, others found that PBS and other psychosocial
approaches were useful in reducing aggression among people with ID [14].

Participants acknowledged that understanding the person they support is key to
understanding BtC and improving them without relying on medication. Service managers
and trainers mentioned not focusing on the ‘labels’ people with ID bring with them but
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concentrating on the whole person in order to understand their likes and dislikes, strengths
and weaknesses, and develop a positive relationship. All participants agreed on a holistic
approach to care planning and addressing BtC.

6.3. Shared Decision Making

All participants in the focus group agreed on the need for multidisciplinary work and
acknowledged that there is scope to improve shared decision-making by involving the
person with ID and their families. In a previous study, we found that adults with ID did not
feel sufficiently involved in making the decision about their medication [50]. Some adults
with ID who we interviewed were dissatisfied with their medication, mainly due to lack
of involvement in the treatment decision, adverse effects, lack of efficacy, and a ‘desire to
lead a normal life’. In another study, most of the six adults with ID who were interviewed
complained about not having enough information on their medication, particularly in an
accessible format [51].

A similar sentiment has been echoed by family members, many of whom felt that
there is an over-reliance on medication instead of taking a holistic approach to address
BtC [52]. In our study, many of the 20 family caregivers interviewed complained about
not having enough information about the care of their loved ones and not having enough
involvement in the decision-making process [53]. Family caregivers play an essential part
in the care of people with ID, even when they do not live in the family home; they are the
only constant presence in the life of the person with ID, whereas professionals and care staff
come and go. Therefore, the knowledge of their loved ones is of paramount importance
in care provisions for people with ID. To address these issues, we have devoted an entire
module to ‘effective liaison with families’ in SPECTROM. This module teaches staff to
respect family caregivers’ views, acknowledge family caregivers’ expertise, communicate
with them without jargon, and include family caregivers and the person with ID in care
planning, including prescriptions of medication, from the outset in order to promote more
shared decision-making.

Although several studies explored care staff views on medication use, they rarely
reported on staff perceptions of the causes of BtC, which was at the heart of the discussions
within our focus groups. In our previous study, few care staff explicitly reflected that their
own behaviour might influence aggressive behaviour in adults with ID [54]. Furthermore,
only 16% of staff interviewed in this study mentioned issues around communication despite
much of the aggressive behaviour being considered to be communicative [7]. Staff felt
that they would benefit from training and information about potential triggers to help
them think more about environmental conditions and their own role in precipitating BtC.
Many other researchers have highlighted support staff frustration for not having the right
training and their desire to gather more knowledge and training on (a) mental health
issues, (b) medication prescribing (when to use them and why, and when not to use them
and why), (c) medication side effects, (d) and when and how medication could be safely
withdrawn [55]. All of these issues are addressed in the SPECTROM programme.

6.4. Strengths of the Study

Previous studies of staff surveys primarily concentrated on staff knowledge of psy-
chotropic medication. They rarely explored their views on the causes of BtC, which our
study has addressed. One strength of this study is that it examined not only support
staff’s opinions, but also service managers’ and trainers’ opinions. Previous studies have
primarily focused on the experiences and perceptions of support staff and family caregivers.
Another strength of this study is that support staff, service managers, and trainers were in-
terviewed separately to avoid the influence of service managers on support staff responses.
The support staff, managers, and trainers were also from different service provider or-
ganisations, allowing us to capture different aspects of the participants’ experiences. In
addition, the anonymised data analysis allowed support staff to express their opinion freely,
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thus increasing the face validity of our findings. Another strength was that the data were
analysed by two authors.

6.5. Limitations of the Study

All participants were recruited from large service provider organisations. Therefore,
the views and experiences of staff working in smaller organisations were not captured,
which may have differed significantly. Another weakness is that service managers identified
the support staff for the focus groups, thus managers may have chosen support staff that
were particularly eager to get their voices heard on this topic.

7. Conclusions

Our exploration of the views of support staff, service managers, and trainers on the
causes and management of behaviours that challenge in people with intellectual disabilities
used focus groups to reveal that most participants have some knowledge of the physical,
psychological, and environmental causes of BtC. Most were also familiar with the concept
of positive behaviour support that could be used to support people with intellectual
disabilities who display behaviours that challenge without relying on medication. However,
it is worth remembering that all participants in our study were employed by large social
care service provider organisations in the UK. Most of these organisations are likely to have
their own positive behaviour support teams; smaller provider organisations are unlikely to
have this in-house support. Participants unanimously expressed concern about their lack of
knowledge of psychiatric disorders and their relationship with behaviours that challenge in
people with intellectual disabilities. There were no major discrepancies in the views of the
support staff and those of the service managers and PBS trainers. All parties have agreed
on the need for more information on medication, their indications, and side effects. We
have addressed these issues and others raised by the participants in SPECTROM modules.
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Abstract: The current study explored the process of change in Stepping Stones Triple P (SSTP) using
a community-based sample of 891 families of children with developmental disabilities (DD) who
participated in an SSTP intervention at a community level. A preliminary analysis of outcome data
indicated that SSTP intervention was effective in reducing parental adjustment difficulties, coercive
parenting, and children’s behavioral and emotional difficulties immediately after the intervention.
The effects were maintained at 12-month follow-up. The results also indicated that change in parental
adjustment over the course of intervention was significantly associated with a change in parenting
behaviors. However, change in parenting behaviors but not change in parental adjustment, predicted
children’s behavioral and emotional problems following the intervention. The results suggest that
positive parenting skills are the most salient ingredient driving the change in child behaviors in
SSTP interventions.

Keywords: mechanism of change; developmental disability; evidence-based parenting; Triple P

1. Introduction

1.1. Relations between Parental Adjustment, Parenting Behaviors and Children’s Outcomes in
Families of Children with DD

Research into children with developmental disabilities (DD) has consistently pointed to
the elevated risk of the development of behavioral and emotional problems among children
of this group [1]. As reported in a recent meta-analysis, the rate of behavioural problems in
children with DD is two to three times higher than in typically developing children [2–4].
Different factors can contribute to the development and exacerbation of behavioral and
emotional issues within this population. Parental stress has consistently been identified as
one of the most prominent contributors. Neece et al. [5] followed two groups of children
(144 were typically developing children and 93 were diagnosed with a type of DD) from age
three to nine years. Their cross-lagged panel analyses indicated that behavioral problems
and parental stress covaried across time, but parental stress consistently arose as a predictor
of child behavior problems while the effect of early child behavior problem on parental
stress was much less consistent. This finding was supported by Lin et al. [6] study which
examined the transactional relations between parenting stress and both internalizing and
externalizing behavioral problems in 75 young children with ASD over 1.5 years. The
findings also indicated that early parenting stress was significantly associated with later
children externalizing problems.
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While parental stress directly affects children’s emotions and behavior [7], it also
influences parenting which may in turn further exacerbate children’s behavioral and emo-
tional difficulties. When parents are distressed, they are less likely to be sensitive to their
children’s behaviors, they might also be more likely to engage in irritable transactions and
poor disciplinary practices (inconsistency, coercion) that reinforce undesirable behaviors in
children, thus making them more likely to occur again [8,9]. Totsika et al. [10] analyzed
data from 555 families of children with DD and found that early parental distress (at
nine months) significantly predicted child behavioral and emotional problems at both age
seven and age 11 years. This relationship was mediated by adversarial parenting practices
between ages 3 and 5 years. Day et al. [11] also surveyed 1392 families of children with
a disability aged between 2 and 12 years and found that parental adjustment difficulties
(depression, anxiety and stress) were among the strongest predictors of coercive parenting.

Due to the reciprocal transaction between parental stress, parenting behaviors and
children’s behaviors, it is not uncommon for parents of children with DD who exhibit
elevated behavioral problems to also experience a high level of stress and use more coercive
parenting. Interventions to reduce behavioral problems in children with DD thus commonly
aim to address both parental stress and dysfunctional parenting behaviors [12].

1.2. Stepping Stones Triple P

A number of different parenting programs have been shown to be effective in man-
aging behavioral problems in children with DD. Among those, Stepping Stones Triple
P (SSTP) [13]—(a variant of the Triple P Positive Parenting Program) is one of the most
extensively studied and widely used. Built on social learning theory, SSTP recognizes the
reciprocal nature of parent–child interactions surrounding dysfunctional behaviors [13].
Therefore, the occurrence of child behavioral and emotional problems in children with
DD is viewed as both a consequence and an antecedent of dysfunctional parenting and
parental adjustment difficulties. In SSTP, the goals are to help parents learn to manage their
children’s behavior problems without using coercion escalation or harsh discipline and to
adopt better strategies to regulate their emotion [13].

Throughout the SSPT program, parents are encouraged to choose their own goals,
develop plans and execute their plans which includes the capacity to plan and anticipate,
regulate their emotions, solve problems, and collaborate with significant others to provide
care for their children. This self-regulatory approach is expected to help reduce parents’ use
of coercive and punitive disciplining and promote parents’ capacity to regulate their emo-
tions and behavior throughout intervention [13]. In addition to the core Triple P strategies,
the program incorporates a number of additional disability-related components to reflect
the additional challenges faced by parents of children with disabilities as well as a focus on
community living and family support movements (such as Being part of the community).
These include: (1) Identifying additional factors that are more likely to contribute to the
development of behavior problems in persons with disabilities (e.g., the accidental reward
for stopping disliked activities). (2) Incorporating other behavior change strategies from
the disability literature (such as setting up an activity schedule). (3) Developing additional
protocols to deal with self-injurious behavior, repetitive behaviors, and pica that are more
prevalent among children with disabilities. (4) Modifying wording and examples in par-
enting materials to make them more acceptable and sensitive to parents of children with
disabilities [13].

Meta-analyses of randomized controlled trials of SSTP have consistently shown that
SSTP effectively reduces harsh parenting, child behavioral and emotional problems, and
parental distress. For example, Tellegen and Sanders [14] analyzed both controlled and
uncontrolled design studies. They found that SSTP had moderate to large effects in re-
ducing coercive parenting behaviors, moderate effects in reducing child behavioral and
emotional problems, and moderate effects in reducing parental adjustment problems. In a
recent systematic review and meta-analysis of all SSTP levels, Ruane and Carr [15] found
that SSTP has small to medium effects on parental adjustment and co-parenting. For par-
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enting behaviors and child behaviors, the effect sizes were medium to large. The growing
literature supports the efficacy of SSTP in reducing harsh parenting, child behavioral and
emotional problems, and parental adjustment difficulties. Yet, little is known about the
process of change explaining the effects of SSTP for families of children with DD. It is
not yet understood if a change in parental adjustment over the course of the intervention
assists change in parenting behaviors and vice versa. It is also yet to know if changes
in parental adjustment or changes in parenting behaviors contribute to the change in
children’s behaviors and emotional outcomes as proposed by the literature.

1.3. Current Study

The present study examined the process of change in SSTP interventions, explicitly
emphasizing the bidirectional association between change in parental adjustment and
change in coercive parenting over the course of the SSTP intervention and their association
with children’s subsequent outcomes. Specifically, we examined (1) how parents’ experience
of emotional difficulties (parental adjustment) and use of coercive parenting affect one
another before, during, and after the intervention and (2) how the change in parental
adjustment and use of coercive parenting during the intervention predict subsequently
reported a decrease in child behavioral and emotional problems. We hypothesized that:
(1) the decrease in parental adjustment difficulties over the course of intervention will
be associated with the simultaneous decrease in coercive parenting behaviors and (2) the
decrease in parental adjustment difficulties and coercive parenting from pre- to post-
intervention will predict a subsequent decrease in child behavioral and emotional problems
at follow-up.

2. Materials & Methods

Participants

Participants in this study were 891 parents and caregivers living in the Australian
states of Victoria and Queensland and enrolled in the Mental Health of Young People
with Developmental Disabilities (MHYPeDD) research study. These were caregivers of
a child aged between 2 and 12 years who were recruited via a variety of pathways, e.g.,
posters, brochures, and newsletters prepared by the project team and disseminated by
their current service provider, a project-specific Facebook page, direct contact from the
project team or via their child’s school. Interested parents then provided evidence of a of
diagnosis of DD provided by a suitable professional such as a psychiatrist, psychologist,
speech pathologist, neurologist or pediatrician. Although most parents responded to
questionnaires online, there was also the option of telephone interviews or hard copies if
needed. Most participants (87.65%) were mothers (biological, stepmother, adoptive mother)
of at least one child with DD. The majority of target children were male (77.10%) aged
between 2 and 12 years old (M = 4.98, SD = 2.65). At the time of enrolment, 76.77% parents
reported their child also had a diagnosis of ASD (Table 1).

Table 1. Demographic characteristics.

Characteristic Frequency %

Child gender
Male 687 77.10
Female 204 22.90

Child age (Mean and SD) 4.98 (2.65)
Diagnosis with or without ASD

With ASD 684 76.77
Without ASD 207 23.23

Caregivers’ relationship to the child
Mother 781 87.65
Father 83 9.32
Grandparents or other relatives 27 3.03
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Table 1. Cont.

Characteristic Frequency %

Financial hardship
Financial hardship 115 12.91
No financial hardship 717 80.47

Level of SSTP Intervention
Level 2 248 27.83
Level 3 57 6.40
Level 4 381 42.76

Note: The accumulate percentage might not equal to 100% due to missing data.

3. Procedure

The study received ethical clearance from the Behavioral and Social Sciences Ethi-
cal Review Committee at the University of Queensland. Professionals involved in the
MHYPeDD project received training on at least one SSTP program, and they participated in
a two-year implementation period to deliver interventions to families of children with DD.
Parents were referred by their current service providers, directly via the SSTP project team
(including the Facebook page) or their child’s school to attend either Primary Care SSTP
(3–4 brief individual sessions), SSTP seminars (120-min large-group presentations), Group
SSTP (5 group sessions and follow-up telephone calls), Standard SSTP (10 individually
delivered sessions); Self-directed Triple P or Triple P Online (self-administered). Parents
completed a short package of measures before the intervention, after the intervention and
then at six months following their attendance.

To minimize site differences, all practitioners received identical competency- and
accreditation-based training and all interventions were delivered with the same practition-
ers and parent resources. This is a widely used method of Triple P dissemination, ensuring
fidelity to the program. Studies of Triple P regular service delivery have shown that there
are few differences between training outcomes for practitioners from different disciplines,
countries, and levels of programs [16,17].

4. Measures

4.1. Demographics

Demographic variables used for analysis in the present study included the child’s
age and gender, type of DD (with or without ASD), caregivers’ relationship to the child,
financial hardship and level of intervention. Responses were mainly based on the primary
carer. Financial hardship was assessed using the question: “Suppose you only had one week
to raise $2000 for an emergency. Which of the following best describes how hard it would be for
you to get that money?”, with responses ranging from 1 (I could easily raise the money) to 4 (I
don’t think I could raise the money). This item has been demonstrated to be a good index of
financial hardship [18].

4.2. Parental Adjustment

The parent adjustment subscale of the Parent and Family Adjustment Scale—
developmental disability version (PAFAS-DD) was used to measure parental adjustment
difficulties. The PAFAS-DD has 30 items measuring parenting and family adjustment [19]
on a scale from 0 (None at all) to 3 (Very much/most of the time) with higher scores
indicating a higher level of dysfunction within families. The Parental Adjustment subscale
has five items that assess parents’ emotional adjustment at the time of the survey. Examples
of questions include: “I feel satisfied with my life” or “I cope with the demands of being a parent”.
PAFAS-DD Parental Adjustment subscale has been shown to be a reliable measure to assess
parental adjustment difficulties with internal consistency found in previous studies ranging
from α = 0.81; [11] to α = 0.82 [19]. PAFAS-DD has also been shown to have satisfactory
construct and convergent validity [19].
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4.3. Coercive Parenting

The Coercive Parenting subscale of the PAFAS-DD was used to measure participants’
levels of coercive parenting. The Coercive Parenting subscale is comprised of five items that
describe parenting behaviors such as: “I shout or get angry at my child when they misbehave” or
“I get annoyed with my child”. Parents indicated how true the statement is to their parenting
practice on a scale from 0 (None at all) to 3 (Very much/most of the time). A higher score
indicates more use of coercive parenting. This scale has been demonstrated to be a valid
and reliable measure of coercive parenting in families of children with DD. Composite
internal consistency found for this subscale was 0.75, [19] and internal consistency was
α = 0.73 [11].

4.4. Child Behavioral and Emotional Problems

Parents reported child behavioral and emotional problems using the Child Adjustment
and Parenting Efficacy Scale—Developmental Disability (CAPES-DD) [20]. CAPES-DD has
30 items that describe different behavioral and emotional problems in children. Examples
of items are: ‘breaks or destroys things’ (Behavioral problems) and ‘seems fearful and scared’
(Emotional problems). Parents indicate how accurately the problems describe their children
by rating on a scale from 0 (‘Not true of my child at all’) to 3 (‘True of my child very much, or most
of the time’). The CAPES-DD yields three scores. The Behavioral Problems score, Emotional
Problems Score and Total Problems score. CAPES-DD has consistently been found to have
good internal consistency with Cronbach’s alpha ranging between (α = [0.80–0.90]) for both
the subscales and the total score [11,21]. CAPES-DD total problems scale also correlates
strongly with the total behavior problems scale of the Developmental Behavior Checklist
for both Primary Carer and Under-4 versions [21].

4.5. Analytic Strategies

Repeated measures ANOVA was adopted to calculate the change of scores across
three time points. The relationship between parental adjustment and coercive parenting
was explored using latent growth modelling (LGM) in which intercepts represent baseline
score and slopes represent latent change over time. LGM allows researchers to explore the
growth of individual constructs while simultaneously examining the relationship between
several constructs. Bi-directional relationships were estimated with the error covariances,
and the unidirectional relationships were estimated with path coefficients. A comparative
fit index (CFI) value ≥ 0.95 and the root means square error approximation (RMSEA)
value ≤ 0.08 indicates a good fit.

To estimate the contribution of change in parental adjustment and change in co-
ercive parenting to subsequent child behavioral and emotional problems, hierarchical
multiple regression was conducted. Demographic variables of families and child behav-
ioral/emotional problems at baseline were controlled at Step 1 and Step 2 before changes
in parental adjustment and coercive parenting (Time 1–Time 2) were entered at Step 3 to
predict Time 3 child’s emotional and behavioral problems. The analyses were undertaken
using AMOS and R software for statistic computing.

5. Results

5.1. Missing Data Analysis

The analysis of missing data indicated there was 18.7% missingness in total. Little’s
MCAR test was not significant (X2 = 175,818.70, df = 190,183, p > 0.05). The maximum
likelihood estimation method was used to handle missing data.

5.2. Change in Parental Adjustment, Parenting Behaviors, and Child Behaviors

Table 2 shows the mean score of PAFAS- Adjustment, PAFAS—Coercive, CAPES-DD-
Behaviors and CAPES-DD Emotion at Time 1, Time 2, and Time 3. The PAFAS- Adjustment
score of 5.75 (SD = 3.00) pre-intervention, decreased significantly (F(1,890) = 80.37, p < 0.05)
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to 5.11 (SD = 2.61) post-intervention, and was maintained at the 12-month follow-up period
ending at 5.02 (SD = 2.56). A significant reduction in the Coercive parenting score was also
observed from Time 1 to Time 2. At Time 1, PAFAS- Coercive score was M = 9.66 (SD = 2.61)
which reduced significantly to M = 8.73 (SD = 2.27) at Time 2 (F(1,890) = 230.31, p < 0.05).
This effect was maintained at Time 3 at M = 8.85, SD = 2.09 (F(1,890) = 157.20, p < 0.05).

Table 2. Mean, SD of Variables.

Time 1 Time 2 Time 3 Main Effect of Time

M
(SD)

M
(SD)

M
(SD) Time 1–Time 2 Time 1–Time 3

Parental adjustment 5.75
(3.00)

5.11
(2.61)

5.02
(2.56) F(1,890) = 80.37, p < 0.05 F(1,890) = 97.72, p < 0.05

Coercive parenting 9.66
(2.61)

8.73
(2.27)

8.85
(2.09) F(1,890) = 230.31, p < 0.05 F(1,890) = 157.20, p < 0.05

Child Behavior 23.04
(6.65)

21.61
(6.15)

21.22
(5.78) F(1,890) = 116.274 p < 0.05 F(1,890) = 153.74, p < 0.05

Child Emotion 5.04
(1.80)

4.73
(1.57)

4.84
(1.50) F(1,890) = 42.95, p < 0.05 F(1,890) = 14.75, p < 0.05

To examine whether the change scores are different across different levels of inter-
vention, analysis was conducted controlling for the level of intervention. Results showed
no interaction effect between time and level of intervention for any of the variables either
short-term or long-term.

Child behavior problems estimated with the CAPES-DD Behavior started at Time
1 at M = 23.04 (SD = 6.65) then significantly reduced to M = 21.61 (SD = 6.15) at Time 2
(F(1,890) = 116.27, p < 0.05). The comparison between Time 3 and Time 1 was also significant
(F(1,890) = 153.74, p < 0.05) indicating that the effect was maintained at Time 3.

Child emotional problems measured by CAPES-DD Emotion was 5.04 (SD = 1.80) at
Time 1 and reduced significantly to M = 4.73 (SD = 1.57) (F(1,890) = 42.95, p < 0.05). This
change was maintained at Time 3 (F(1,890) = 14.75, p < 0.05).

5.3. The Association between Change in Parental Adjustment and Change in Coercive Parenting

The LGM model to test the correlation of changes between parental adjustment and coer-
cive parenting is presented in Figure 1 and Table 3. The model fits the data well (X2 = 29.508,
df = 7, p < 0.05; CFI = 0.993, RSMEA = 0.060). At Time 1, parental adjustment was sig-
nificantly and positively associated with coercive parenting (covariance coefficient = 0.40,
p < 0.05), indicating that those who experienced more adjustment difficulties at Time 1
were more likely to use coercive parenting strategies and vice versa. The examination
of the change scores showed that changes in parental adjustment throughout interven-
tion were significantly and positively associated with the change in coercive parenting
(covariance coefficient = 0.16, p < 0.05). This finding suggests that a reduction in parental
adjustment difficulties was associated with a reduction in coercive parenting.

Table 3. Estimate, Standard error of Coefficient and p-values of slopes and intercepts association.

Estimate Standard Error p-Value

Parental Adjustment Intercept -> Coercive
Parenting Slope −0.210 0.22 <001

Coercive Parenting Intercept -> Parental
Adjustment Slope −0.299 0.31 <0.001

Parental Adjustment Intercept <-> Coercive
Parenting Intercept 0.396 0.088 <0.05

Parental Adjustment Slope <-> Coercive
Parenting Slope 0.161 0.276 <0.001
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Figure 1. Latent growth Model of Intervention Outcomes. Note: *** p < 0.001.

5.4. The Association between Changes in Parental Adjustment and Coercive Parenting to Change
in Child Behavioral and Emotional Problems

The association between variables are presented in Table 4.

Table 4. Cross-correlation between variables.

(1) (2) (3) (4) (5) (6) (7)

1 T1 Child Behavior 1
2 T3 Child Behavior 0.77 **
3 T1 Child Emotion 0.559 ** 0.431 **
4 T3 Child Emotion 0.440 ** 0.581 ** 0.634 **
5 T1 Coercive Parenting 0.328 ** 0.182 ** 0.172 ** 0.094 **
6 T2 Coercive Parenting 0.286 ** 0.234 ** 0.156 ** 0.177 ** 0.731 **
7 T1 Parental Adjustment 0.321 ** 0.298 ** 0.261 ** 0.257 ** 0.346 ** 0.306 **
8 T2 Parental Adjustment 0.292 ** 0.306 ** 0.238** 0.305 ** 0.278 ** 0.390 ** 0.760 **

Note: ** p < 0.01.

Prior to conducting the regression analysis, all assumptions for multiple regression
including linearity, multivariate normality, multicollinearity, and homoscedasticity were
conducted. Data met the assumptions required for multiple regression.

After accounting for demographics and child behavioral/emotional problems at
Time 1, the change in coercive parenting throughout Intervention (Time 1–Time 2) sig-
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nificantly predicts the behavioral problems (β = 0.10, p < 0.01) and child’s emotional
problems (β = 0.11, p < 0.01) at Time 3. However, changes in parental adjustment did
not significantly predict either child emotional or behavioral problems at Time 3 (Table 5).

Table 5. Hierarchical multiple regression to predict child Behavior and Emotion problems at Time 3.

Time 3 Behavior Problems Time 3 Emotion Problems

B SE β B SE β

Step 3
Child gender 0.06 0.34 0.00 0.07 0.11 0.02
Child age −0.24 0.05 −0.11 *** −0.04 0.02 −0.08 *
With or without ASD 0.85 0.35 0.06 ** 0.42 0.11 0.12 ***
Level of intervention 0.10 0.15 0.02 −0.02 0.05 −0.01
Parent education 0.19 0.08 0.06 * 0.00 0.03 0.01
Marital status 0.16 0.32 0.01 0.11 0.10 0.03
Financial hardship 0.60 0.38 0.04 0.33 0.12 0.09 *
Time 1
Behavior/Emotion 0.65 0.02 0.75 *** 0.45 0.03 0.57 ***

T1–T2 Change in Parental Adjustment −0.03 0.07 −0.01 0.00 0.02 0.00
T1–T2 Change in Coercive Parenting 0.32 0.08 0.10 *** 0.09 0.03 0.11***
R2 0.61 *** 0.38 ***

* p < 0.05; ** p < 0.01; *** p < 0.001. ASD: Autism Spectrum Disorder.

6. Discussion

This study sought to extend the literature by examining how changes in parental
adjustment and parenting skills at key timepoints throughout SSTP intervention affect
each other and subsequently influence children’s outcomes. To our knowledge, this is
the first mechanism of change analysis of the SSTP intervention. Results of this study
suggested two main findings: First, the changes in parental adjustment over the course of
intervention were associated with the changes in coercive parenting such that a decrease in
parental emotional adjustment was correlated with a decrease in coercive strategies used.
These change processes appear to co-occur such that when there is a reduction in parental
emotional adjustment, there is also a reduction in coercive parenting. Second, the decrease
in coercive parenting but not parental emotional adjustment achieved via intervention
significantly contributed to children’s behavioral and emotional performance at follow-up.

When examining the relationship between baseline performance and the trajectory of
changes, we found that parents who used more coercive parenting and reported more emo-
tional difficulties at baseline demonstrated greater changes over the course of intervention.
Such findings were consistent with and supported previous studies of a behavioral parent-
ing intervention, suggesting that families with more problems at baseline respond better
to intervention [22,23]. Families with more problems at baseline may have greater scope
for growth thus demonstrating better progress than families with fewer initial concerns of
which little improvement was needed.

Research conducted on families of children with DD in the past two decades has
highlighted that an effective intervention for children with DD needs to address parental
distress in order to bring about change in children. This argument is based on evidence
to the link between parental adjustment difficulties and children’s outcomes [8,12]. In
this study, we hypothesized that as parent’s emotional difficulties decrease, children’s
behavioral and emotional problems will mutually deescalate. In contrast to our hypothesis,
we found that change in parental adjustment throughout intervention was significantly
associated with the change in coercive parenting, but its increase or decrease over the
course of intervention did not contribute directly to the increase or decrease of subsequent
child behavioral and emotional problems.

To explain this finding, we need to understand the SSTP program’s model of change.
SSTPs and Triple P programs are built on the foundation of self-regulation principles.
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According to Sanders [24], self-regulation refers to the ability to change one’s own behavior
and become an independent problem-solver by gaining the skills necessary to achieve one’s
personal goals. In social cognitive theory, self-regulation is viewed as an essential process
through which individuals can guide their behavior through changing circumstances
over time. It involves modulating thought, affect, behavior, or attention with specific
mechanisms and supportive meta-skills. As a result, SSTP training encourages parents to
identify their goals, plan and self-select the most appropriate strategies to manage their
emotions, and conduct self-evaluations addressing changes if needed [25]. The parents
are thus able to attribute changes to their own behavior and effort rather than the child’s
difficulties. Furthermore, self-evaluation might help parents become more aware of their
own behavior and better able to assess situations before responding to them. By self-
regulating, parents may have been able to distinguish their own emotions from their
children’s difficulties and avoid passing on emotional disturbances to their children [26].

The findings of this study have implications for the development of parenting pro-
grams that support families of children with developmental disabilities; suggesting that
parenting skills are key to influencing children’s behavior. Meanwhile, it is also important
to highlight that although parental adjustment was not directly correlated with change in
children’s behaviors, change in parental adjustment throughout the intervention, actually
fostering healthy functioning parenting. As parents experience less emotional distress, they
might be able to focus on building a positive, nurturing relationship with their children,
resulting in a decrease in child behavioral and emotional problems

The finding of a non-significant relationship between change in parental adjustment
and subsequent child outcomes nevertheless needs to be interpreted with care. It is possible
too that some aspects of parental adjustment, such as the presence of parental mental health
problems (anxiety and depression) might take longer to recover and change in response to
reductions in problematic child behavior. There might also be a floor effect for problems,
as most parents in our sample did not experience elevated adjustment difficulties hence
a relatively small effect size was observed. Future studies with multiple data collection
points and with clinically elevated samples might be useful to understand the cumulative
and interactionally dependent between parental adjustment and child behavior change
over time.

Finally, the mechanism for testing relationships between variables was restricted to
three-time point data and was based on single parent reports which might require further
validation. As Rutter [27] has suggested, to answer causal questions about development,
there is a need for integrating longitudinal data in experimental intervention. More data
points would allow a more accurate trajectory of change across individuals using LGM.
Additional assessment time points would also allow a more definitive conclusion of the
causal relationships which would enhance our understanding of the mechanisms by which
changes in parent-related variables produce changes in child outcomes.

This study suggests that positive parenting skills are the most salient intervention
ingredient driving the change in child behaviors, and the continued focus on building
parenting capacities and parenting skills is justified. Although conducting a moderator
analysis was not the primary focus of this study, our findings of baseline effect on family
changes over the course of intervention are valuable in pointing to subgroups that might
benefit the most from SSTP intervention. Our regression model findings also indicate
several potential moderators (baseline status of families, DD with or without ASD, parental
education, and family financial hardship) that can impact families’ capacity to change
through intervention. Future studies with adequate sample sizes and more advanced ana-
lytic techniques could conduct moderator-mediator analysis to explore how mechanisms
of change might vary by moderator groups.

7. Conclusions

Using a community-based sample of SSTP roll-out, this study emphasizes the sig-
nificant role of parenting behaviors in improving children’s outcomes and suggests that
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developing warm, positive relationships between parents and their children should con-
tinue to be a priority in evidence-based parenting programmes for parents of children
with DD. Additionally, this study also highlights the importance of promoting parental
emotional well-being throughout intervention in order to mitigate the tendency to engage
in coercive or negative parenting practices that are detrimental to children’s development.
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Abstract: The aim of this study is to adapt and validate the global deterioration scale (GDS) for
the systematic tracking of Alzheimer’s disease (AD) progression in a population with Down syn-
drome (DS). A retrospective dual-center cohort study was conducted with 83 participants with DS
(46.65 ± 5.08 years) who formed the primary diagnosis (PD) group: cognitive stability (n = 48), mild
cognitive impairment (n = 24), and Alzheimer’s disease (n = 11). The proposed scale for adults with
DS (GDS-DS) comprises six stages, from cognitive and/or behavioral stability to advanced AD. Two
neuropsychologists placed the participants of the PD group in each stage of the GDS-DS according to
cognitive, behavioral and daily living skills data. Inter-rater reliability in staging with the GDS-DS
was excellent (ICC = 0.86; CI: 0.80–0.93), and the agreement with the diagnosis categories of the PD
group ranged from substantial to excellent with κ values of 0.82 (95% CI: 0.73–0.92) and 0.85 (95% CI:
0.72, 0.99). Performance with regard to the CAMCOG-DS total score and orientation subtest of the
Barcelona test for intellectual disability showed a slight progressive decline across all the GDS-DS
stages. The GDS-DS scale is a sensitive tool for staging the progression of AD in the DS population,
with special relevance in daily clinical practice.

Keywords: global deterioration scale; rating scale; cognitive decline; cognitive testing; Alzheimer’s
disease; dementia; down syndrome; intellectual disability

1. Introduction

Life expectancy in people with Down syndrome (DS) has increased considerably, to
up to sixty years on average [1], evidencing an accelerated aging phenotype [2]. The risk of
developing Alzheimer’s disease in people with DS (AD-DS) is greatly elevated due to the
gene overexpression produced by the chromosome 21 trisomy, in which amyloid precursor
protein and other gene modulations involve an accumulation of extracellular amyloid
beta and neurofibrillary tangles [3,4]. AD neuropathology is present in more than 60% of
people with DS by the age of 40 to 50 years [5]. Therefore, people with DS are considered
at absolute risk of developing AD [6] and become a genetic paradigm for translational
research with regard to the general population [7]. Despite these conceptual advances,
AD-DS is usually diagnosed around the age of 50 years [8,9], later than expected [10],
and these individuals are usually excluded from the clinical trials of typically developing
individuals with AD [11].

Some major stages of the natural course of AD-DS have been suggested. Diagnostic
categories in some studies are as follows: asymptomatic, cognitively stable, preclinical,
prodromal AD, AD dementia, and uncertain [12–14]. Recently, under the biological defini-
tion and diagnosis relying on biomarkers, five stages have been proposed for AD-DS [15]:
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cognitively stable (CS), preclinical AD, mild cognitive impairment (MCI), prodromal AD
and dementia. Bearing these data in mind, it seems self-evident that there is a lack of
consensus on the proposed stages to capture the entire clinical continuum of AD-DS which,
on the contrary, are based primarily on biological criteria. Furthermore, recent studies in
the general population suggest different initial stages on the dementia continuum. In this
sense, a subjective cognitive decline (SCD) stage has been proposed as a risk condition
announcing possible dementia [16,17], but it must be supported by objective cognitive
impairment to be considered part of the AD continuum [18]. Additionally, mild behav-
ioral impairment (MBI) [19,20] has been proposed as a prodromal neuropsychiatric stage
of emergent dementia. Due to the high risk of developing AD in subjects with DS, and
considering that AD-DS pharmacological interventions are not efficient enough [21,22], it
is necessary to arrange a grading scale that captures the whole clinical spectrum of the
AD-DS with the inclusion of these recently proposed diagnostic categories to detect early
therapeutic windows.

Although the biological perspective research framework has meant a forward leap in
the prediction of MCI and AD, cognitive markers continue to be essential. There are several
cases in daily clinical practice in which neuroimaging and biomarker findings suggest
a certain diagnosis but without being supported by a neuropsychological examination,
as in cases of biomarker positivity for AD without associated or progressive cognitive
impairment [18]. Because biomarkers may fail in the diagnosis of AD, a neuropsychological
examination can provide crucial cognitive information in the diagnostic and follow-up
processes of the ID population [23]. In this sense, the aspects that should be explored in
any longitudinal assessment for the entire continuum of AD-DS are dysexecutive cogni-
tive or behavioral features, episodic memory, orientation, and general global cognitive
decline [24–27].

The high prevalence of MCI and AD in individuals with DS has resulted in much
research concerning the detection of both diagnoses. In a recent paper, the diagnostic
criteria to delimit MCI in people with DS (MCI-DS) have been proposed [28], a stage that
can be considered as prodromal of AD [29]. These authors showed that scores in the
behavior rating inventory of the executive function parent form (BRIEF-P) [30] combined
with scores on abstract thinking and verbal memory are useful values for detecting MCI-
DS. Furthermore, the memory, language, and communication sections of the National
Task Group-Early Detection Screen for Dementia (NTG-EDSD) seem to be sensitive to
MCI-DS [31]. The Cambridge Cognitive Examination for Older Adults with Down’s
syndrome—Spanish version (CAMCOG-DS) [32], with different cut-offs points, has been
provided to detect prodromal AD or MCI and AD in people with DS and mild or moderate
ID [13,32]. Furthermore, visuospatial-paired associate memory, hand–eye coordination,
and semantic verbal fluency may be relatively sensitive events in the prodromal stage of
AD-DS [10]. Finally, the performance of episodic memory using a modified cued recall
test discriminates between individuals with preclinical, prodromal, and clinically manifest
AD, albeit of mild degree [33]. Compared with the aforementioned major phases, the later
stages of the AD-DS spectrum have not received special attention nor an international
official definition.

The progression of the disease in the clinical setting is assessed through cognitive,
behavioral, psychiatric, and clinical tests. Additionally, rating scales provide a common
language to diagnose, monitor, and evaluate therapeutic interventions. A good rating scale
would be practical and properly validated in the target population, embracing different
domains beyond cognition, and be sensitive to change in all stages to measure therapeutic
effects [34], both pharmacological and non-pharmacological. In the general population,
there are two reference scales for grading dementia. One of them is the clinical dementia
rating scale (CDR) [35], a semi-structured interview with a patient and a close caregiver,
covering six domains (memory, orientation, judgment and problem solving, work in the
community, performance at home and in hobbies, and personal care). The results are
distributed on a five-point scale from cognitive normality to severe dementia. Interestingly,
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an adaptation of the CDR, the CDR for frontotemporal lobar degeneration (CDR-FTDL) [36],
was developed with the inclusion of language and behavior domains not contemplated in
the original CDR, and has been shown to be sensitive in distinguishing disease progression
between FTLD and AD in the general population [37]. Additionally, a modified CDR for
adults with DS based on questionnaires and patient/caregiver interviews is available [38],
capturing the progressive deterioration of AD in this population.

The second grading dementia scale is the global deterioration scale (GDS [39], which
determines the degree of functional loss based on the severity of the cognitive impairment.
It consists of descriptions of the clinically differentiated stages of the AD continuum,
from stage 1 (normal) to 7 (severe AD). Subsequently, the functional assessment staging
(FAST) [40] provides the GDS with a division of phases 6 and 7, involving the progressive
inability to maintain basic activities of daily living. The GDS is easier to apply than the
CDR as it correlates with neuropathological, functional, global, and cognitive changes in
the progression of MCI to AD [41] and with the hippocampal volume [42]. Furthermore,
in our context, the GDS is the instrument of choice that determines the introduction
and withdrawal of pharmacological and non-pharmacological treatment in patients with
AD [43,44]. Therefore, it would be desirable to arrange a global deterioration rating scale
which contemplates the amnesic [45,46] and the behavioral [47,48] forms of onset classically
described in AD-DS. Consequently, such a scale would improve both the response to health
needs according to the time point of disease progression and provide researchers in this
field with a common language in our context.

The main objective of the present study is to examine the feasibility of an adapted
GDS for its use in people with DS on the continuum of AD. We expect to find that the
stages proposed for GDS-DS are anchored to the performance of cognitive and behavioral
instruments that are well established in people with DS and a mild or moderate level of ID.

2. Materials and Methods

2.1. Study Design and Description of the Sample

This is a retrospective, dual-center cohort study of Caucasian adults with DS. A
total of 87 participants were identified from the Servicio Especializado en Salud Mental y
Discapacidad Intelectual (Specialized Mental Health ID Unit, Institute of Health Assistance,
Girona) and the Unidad de Adultos con Síndrome de Down (Adult Down Syndrome Unit,
La Princesa University Hospital, Madrid, Spain).

A neurological, psychiatric, and laboratory examination was applied to all the par-
ticipants. The neurological examination consisted of taking the participant’s history (e.g.,
previous central nervous system alterations, relevant drug treatment, substance abuse,
sleep disorders) and a physical examination. Psychiatric data were collected using the
psychiatric assessment schedule for adults with a developmental disability (PAS-ADD) [49].
Blood samples were obtained in order to detect hypothyroidism, vitamin B12 deficiency,
and anemia.

The inclusion and exclusion criteria of the study are displayed in Table 1. Going into
detail, the age cut-off was chosen based on previous studies which reported that being
above 39 years of age represents a high risk of developing cognitive decline from a previous
level of efficiency in people with DS [50]. The level of ID was determined according to the
DSM-5 criteria [51]. All participants were required to have a reliable informant available to
report on the present and past adaptive skills and behavior of the participants.

Those with sensory impairments that prevented the completion of the research pro-
tocol, those with a history of alterations of the central nervous system (e.g., brain tumors,
head injury, stroke), those with uncontrolled sleep disorders (e.g., obstructive sleep apnoea),
and individuals suffering from substance abuse were excluded. Patients were also excluded
if they had untreated anemia, vitamin B12 deficiency, or uncontrolled hypothyroidism
because of their potential risks of influencing behavior.
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Table 1. Inclusion and exclusion criteria.

Inclusion Criteria Exclusion Criteria

≥39 years old Severe sensory impairments
Both sexes No reliable informant

Mild or moderate intellectual disability Untreated anemia
DS confirmed karyotype Vitamin B12 deficiency

Uncontrolled hypothyroidism
Behavior disorder (comorbid, affecting normal

functioning)
Uncontrolled sleep disorders

Substance abuse
Previous central nervous system alterations

Relevant drug treatment

It should be noted that cases of conduct disorder, depression, and anxiety were not
automatically ruled out. Those cases caused by a stressful event in the past six months,
were excluded but those (un)treated cases related to normal daily functioning were not,
according to clinical judgment.

Finally, participants exposed to a high anticholinergic burden through polypharmacy
from psychotropics, gastrointestinal and cardiovascular medications were excluded if the
treatment was considered ineffective, according to clinical judgment.

Our study was conducted in accordance with The Code of Ethics of the World Medical
Association (Declaration of Helsinki). The study protocol was approved by the Clinical Re-
search Ethical Committee of the Parc Hospitalari Santa Caterina (Girona). Written informed
consent was obtained from parents and written and pictorial assent were additionally
obtained.

2.2. Clinical Assessment

The protocol consisted of a cognitive test and behavioral and daily living skills ques-
tionnaires that have been shown to be most sensitive to cognitive impairment in Spanish-
speaking subjects with DS.

2.2.1. Cognitive Assessment

The protocol with the following test was applied to all the participants:

• The level of ID was based on the results from the Kaufman brief intelligence test,
second edition (KBIT-II) [52] and Vineland adaptive behavior scales–second Edition
(Vineland II) [53].

• The KBIT-II is a test designed for the measurement of verbal and non-verbal intel-
ligence. It consists of two sub-tests that assess crystallized intelligence and fluid
intelligence and allow the establishment of the level of ID.

• The Vineland II scale measures adaptive behaviors, including communication, daily
living skills, socialization, and motor skills.

• General cognitive abilities were assessed using the following scales: the Cambridge
cognitive examination for older adults with Down’s syndrome and other intellec-
tual disabilities—Spanish version (CAMCOG-DS) [32], and the Barcelona test for
intellectual disability (BT-ID) [54].

• The CAMCOG-DS comprises seven cognitive domains (orientation, language, memory,
attention, praxis, abstract thinking, and perception). The maximum score is 109 points.
The psychometrical properties are good: test–retest reliability = 0.92, ICC = 0.91,
internal consistency = 0.70 − 0.93, and κ values of 0.95 and 0.97 versus DSM-IV [51]
and ICD-10 [55] criteria, respectively. It is a reliable tool for the assessment of cognitive
impairment in people with ID with and without DS with mild and moderate levels
of ID.
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• The BT-ID consists of 67 subtests grouped into eight cognitive domains (language,
working memory, orientation, praxis, attention, executive function, visuoconstruction,
and memory). It shows good psychometric properties: test–retest reliability = 0.91,
ICC = 0.95, internal consistency = 0.70 − 0.93. It provides normative data for five
groups based on intellectual disability level, age, and curricular competence.

• Planning and problem solving were assessed with the Tower of London—Drexel
University: 2nd edition ID version [56]. Its psychometric properties are reliable
for differentiation between subjects with mild and moderate ID, and are associated
with other measures of executive functions. Additionally, it demonstrated sufficient
evidence of reliability and validity in adults with Down syndrome.

2.2.2. Informants’ Questionnaires

• The behavior rating inventory of executive function, parents’ form (BRIEF-P) [30]
measures executive functions or self-regulation in their everyday environments. It
consists of two indexes: (1) Behavioral regulation index (BRI), composed of inhibit,
shift, and emotional control scales; and (2) the metacognitive index (MI), composed of
initiate, working memory, planning, organization, and monitor scales.

• The informant interview of the Cambridge examination for older adults with Down’s
syndrome and other intellectual disabilities—Spanish version (CAMDEX-DS) [32]. It
consists of (1) a structured interview with the informant/family member to collect in-
formation to detect a decline in the individual’s best level of functioning, their cognitive
and functional impairment, and the mental and physical health of the participant, in-
cluding depression, anxiety, paranoid symptoms, delirium, substance abuse, physical
disability, hypothyroidism, cerebrovascular problems, and pharmacological treatment;
(2) the CAMCOG-DS (see the cognitive test scale section in this article); (3) a guide
for the clinical diagnosis of AD, capturing changes in daily adaptive skills (section
A), memory (section B), other cognitive domains (section C1), personality/behavior
(section C2) and confusional acute syndrome (section D); and (4) suggestions for the
correct intervention in people with ID and dementia. In this study, the CAMDEX-DS
was used only for clinical diagnostic purposes to avoid the risk of circularity.

The participants of the PD group were classified according to three diagnostic cat-
egories: cognitive stability, MCI and AD. The diagnosis of cognitive stability was made
when participants had no cognitive impairment or decline in adaptive skills, according
to the CAMDEX-DS informant section. As there is currently no internationally accepted
official definition for MCI-DS [57], the diagnosis of MCI or AD was based on expert mul-
tidisciplinary clinical judgment according to recent publications, as is recommended in
standard practice for DS [26,28,58–61]. In detail, a participant fulfilled the diagnosis of MCI
when presented with a single or multiple cognitive decline and/or loss of functionality
according to the CAMDEX-DS informant section [26]. The diagnosis of AD was obtained if
participants had memory decline or another cognitive impairment, such as aphasia, apraxia,
agnosia, or dysexecutive syndrome, or loss of functionality [62]. In both conditions, the
information about changes from previous levels of performance must be supported by
a close caregiver [26,58,60]. It should be noted that the CAMDEX-DS was used only for
diagnostic purposes, whereas performance on the neuropsychological tests confirmed the
diagnosis through a longitudinal clinical study [26].

2.2.3. Global Deterioration Scale for Down Syndrome (GDS-DS)

The GDS-DS began at stage 1 (cognitive and behavioral stability), in which subjects
were placed if they had neither subjective complaints nor cognitive or behavioral impair-
ments identified by the instruments of the study protocol. Stage 2 (subjective cognitive
and/or behavioral impairment) included those subjects with changes in cognition, behavior
or adaptive skills, as self-reported or reported by caregivers but not supported by objective
data. Stage 3 (mild cognitive and/or behavioral impairment) corresponded to those cases
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with reports of cognitive or behavioral impairment by the patient or confirmed by a reliable
informant, supported by objective data, with no or very mild loss of adaptive skills. Stages 4
(mild Alzheimer’s disease), 5 (moderate Alzheimer’s disease) and 6 (advanced Alzheimer’s
disease) were reserved for those subjects presenting mild to severe deterioration in cogni-
tive and behavioral domains, as reported by an informant, supported by objective data and
demonstrating affected adaptive skills (Table 2).

Table 2. Stages and diagnostic criteria for each stage of the GDS-DS.

Stages

1

Cognitive and behavioral stability
All must be present

I. BRIEF-P BRI index: ≥33
II. CAMCOG-DS total: ≥83 (mild ID); ≥65 (moderate ID)

III. Any CAMDEX-DS diagnostic criteria (no A, B, C1 or C2)

2

Subjective cognitive and/or behavioral impairment
All must be present

I. BRIEF-P BRI index: ≤33
II. CAMCOG-DS total: ≥ 83 (mild ID); ≥65 (moderate ID)

III. CAMDEX-DS diagnostic criteria: B or C1 or C2

3

Mild cognitive and/or behavioral impairment
(I and/or II) + III must be present

I. BRIEF-P BRI index: ≤32
II. CAMCOG-DS total: ≤82 − 69 (mild ID), ≤64 − 57 (moderate ID)

III. CAMDEX-DS diagnostic criteria: B or C1 or C2
≤2 supporting criteria

4

Mild Alzheimer’s disease
(I and/or II) + III must be present

I. BRIEF-P BRI index: ≤32
II. CAMCOG-DS total: ≤68 (mild ID), ≤56 (moderate ID)
III. CAMDEX-DS diagnostic criteria: A, B, C1 or C2, no D

≥2 supporting criteria

5

Moderate Alzheimer’s disease
(I and/or II) + III must be present

I. BRIEF-P BRI index: ≤32
II. CAMCOG-DS total: ≤68 (mild ID), ≤56 (moderate ID)
III. CAMDEX-DS diagnostic criteria: A, B, C or C2, no D

≥3 supporting criteria

6

Advanced Alzheimer’s disease
(I and/or II) + III must be present, or III and V

I. BRIEF-P BRI index: ≤32
II. CAMCOG-DS total: ≤68 (mild ID), ≤56 (moderate ID)
III. CAMDEX-DS diagnostic criteria: A, B, C1 or C2, no D

≥3 supporting criteria
Incomplete or no administered neuropsychological examination

GDS-DS, global deterioration scale for people with Down’s syndrome; BRIEF-P BRI, behavior rating inventory of
executive function, parents’ form behavioral regulation index; CAMCOG-DS, Cambridge cognitive examination
for older adults with Down’s syndrome and other intellectual disabilities; ID, intellectual disability; CAMDEX-DS,
Cambridge examination for older adults with Down’s syndrome and other intellectual disabilities.

• GDS-DS adaptation

The GDS-DS was constructed on the basis of the global deterioration scale (GDS) [39].
Some modifications were introduced to adapt this scale to the study population. First, the
original GDS scale consists of seven stages (1–7), whereas the GDS-DS consists of six stages
(1–6). Secondly, because growing evidence suggests that subjective cognitive decline [16,17]
and mild behavioral impairment [19,20] could predict AD, subjective cognitive and behav-
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ioral aspects were considered. Therefore, stage 2 was labeled as subjective cognitive and/or
behavioral impairment and stage 3 as mild cognitive and/or behavioral impairment.

In general, for the delimitation of the GDS-DS stages, the performance of the partici-
pants in the cognitive instruments and the information of the behavioral questionnaire and
caregivers gathered from the study protocol were classified as mandatory or supporting
criteria, according to the recent literature about AD and DS (Table 2).

• Mandatory criteria

The mandatory criteria were established based on those cognitive and behavioral
instruments that had obtained sufficient quantitative data to differentiate MCI and AD, in
addition to adaptive skills. The purpose was to establish criteria that were as inclusive as
possible; thus, the following instruments and scores were considered:

1. Behavioral Regulation Index—BRIEF-P [30]. This questionnaire demonstrates that, in
people with DS, a cut-off point of ≥ 55 allows the classification of stable subjects at the
cognitive and behavioral levels (sensitivity = 90), while a cut-off point of <32 allows
the classification of subjects with MCI (specificity = 0.90). For scores between 32
and 55, the diagnosis is more doubtful [28]. According to these data, the following
cut-off points were assigned for our study: ≥33 would be a criterion for cognitive and
behavioral stability (stage 1) and subjective cognitive and/or behavioral impairment
(stage 2), and ≤32 would be a criterion for mild cognitive or behavioral impairment
(stage 3) and mild, moderate and advanced AD (stages 4, 5 and 6, respectively).

2. Regarding the total score of the CAMCOG-DS [32], it has become clear that a cut-off
point of the total score = 68 allows the detection of AD in subjects with DS and mild
ID (sensitivity: 80%; specificity: 81%), and a cut-off point of 52 (sensitivity: 85%;
specificity: 81%) in those with moderate ID [32]. Additionally, in another study of
subjects with DS and mild ID, a cut-off point of 82 (sensitivity: 80%, specificity 80.5%)
differentiated between asymptomatic and prodromal AD, and a cut-off point of 80
(sensitivity: 75%, specificity 87.8%) differentiated asymptomatic and dementia AD. In
the same study, for those with moderate ID, a cut-off point of 64 (sensitivity: 66.7%,
specificity 72.3%) differentiated between asymptomatic and prodromal AD, and a
cut-off point of 56 (sensitivity: 84%, specificity 84.3%) between asymptomatic and
dementia AD [13]. The data of these two previous studies were incorporated for all
the stages of the GDS-DS, according to the ID level and the CAMCOG-DS total score.

3. The Guide to clinical diagnosis of the CAMDEX-DS—Spanish version [32]. The
decline of daily life skills is decisive in the diagnostic process of AD, since in the
MCI, these are preserved or only very mildly affected. Therefore, in our study,
positive scores in sections B (memory), section C1 (other cognitive domains) or section
C2 (personality/behavioral) were considered indicative of mild cognitive and/or
behavioral impairment (stage 3). Furthermore, positive scores in section A (daily
living skills), section B and sections C1 or C2 and negative scores in section D (acute
confusional syndrome) are indicative of AD (stages 4, 5 and 6).

It should be noted that the BRIEF-P (BRI index) and the CAMCOG-DS, in addition to
providing a quantitative basis for each stage of the GDS-DS, also cover the symptoms of
the two most frequent forms of AD onset in the DS population, either the amnestic [45,46]
or the behavioral variants [47,48].

• Supporting criteria

The supporting criteria were established based on those cognitive and behavioral
instruments of the protocol study that demonstrated a decrease associated with an increase
in the clinical intensity of AD-DS from the MCI-DS phase. These criteria might not be
mandatory, but their presence helped determine the stage of the GDS-DS that would be
assigned to each participant. The instruments considered for this purpose were:

1. BT-ID: the orientation, semantic fluency (eating and drinking), formal fluency, delay
verbal memory (stories) and visual discrimination subtests.
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2. CAMCOG-DS: abstract thinking subtest.

Recent studies claim that significantly lower scores on the above subtests can be
indicative of MCI-DS and the early phase of AD [10,13,26,28]. Therefore, these were
added as supporting criteria for AD-DS from stage 3 (mild cognitive and/or behavioral
impairment) upward (stages 4, 5 and 6).

It should be emphasized that in order to identify the stages of AD (4, 5 and 6), in
addition to the mandatory and supporting criteria established, the degree of deterioration
(mild, 4; moderate, 5; and advanced, 6) would have to be determined by the judgment and
clinical experience of specialists, who play a decisive role in this regard.

For stage 6 (advanced Alzheimer’s disease), an additional criterion was established.
Based on our clinical experience and other studies of populations with DS, it has been
suggested that some tests cannot be administered to those with advanced stages of AD
or in populations with severe intellectual disabilities [57] because they do not provide
enough information due to the “floor effect” [22]. Therefore, the criterion of not being able
to administer all or any cognitive tests from the screening protocol to participants would,
on its own, be an indicator of advanced AD, supported by affected adaptive skills.

2.3. Procedures

Cognitive, behavioral and adaptive skills data from the PD group were used retrospec-
tively to place each participant in a stage of the GDS-DS and thus form the GDS-DS group.
Two neuropsychologist specialists in DS blinded to the diagnosis of the PD group (SEC,
JGA) placed each subject into one of the six levels of the proposed GDS-DS rating scale,
according to the level of ID of each participant and the mandatory and supporting criteria
established (Table 1). It should be highlighted that in order to avoid circularity, the two
specialists were different to those who made the diagnoses for the PD group. The degree
of agreement between the examiners in placing the subjects in the stages of the GDS-DS
was checked. The inter-rater reliability test was applied to the two raters’ first GDS-DS
classifications. Then, the classifications of the two raters was transformed into single values
as follows: if they matched the GDS-DS assignment, the same value was maintained, and
when the two raters did not agree on the classification using the GDS-DS, the case was
discussed until a consensus was reached. Additionally, the demographic and the diagnostic
categories of the PD and the GDS-DS groups were analyzed in order to observe possible
similarities.

The agreement between the two raters classifying the participants using the GDS-DS
compared with the PD group was analyzed. For this purpose, the stages 1 (cognitive and
behavioral stability) and 2 (subjective cognitive and/or behavioral impairment) of the
GDS-DS were associated with the cognitive stability diagnosis of the PD group; stage 3
(mild cognitive and/or behavioral impairment) of the GDS-DS was associated with the
diagnosis of mild cognitive impairment of the PD group; and stages 4, 5 and 6 (Mild,
Moderate and Advanced Alzheimer’s disease) of the GDS-DS were associated with the
Alzheimer’s disease of the PD group. Codes associated with each category of the PD group
are displayed in Table 3.

Table 3. Recode numeric values.

GDS-DS Stages Primary Diagnosis

1. Cognitive and behavioral stability
2. Subjective cognitive and/or behavioral impairment 0. Cognitive stability

3. Mild cognitive and/or behavioral impairment 1. Mild cognitive impairment

4. Mild Alzheimer’s disease
5. Moderate Alzheimer’s disease
6. Advanced Alzheimer’s disease

2. Alzheimer’s disease

GDS-DS, global deterioration scale for people with Down’s syndrome.
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Finally, as the progressive deterioration of adaptive skills was an immovable criterion
and an analysis with this variable could lead to a circularity problem, the authors checked
for a possible association of the GDS-DS stages with a selection of the cognitive and
behavioral instruments included as mandatory and supporting criteria for each stage.

2.4. Statistical Analysis

We performed all statistical analyses using the software program SPSS (version 27.0;
SPSS Inc., Chicago, IL, USA). Bilateral significance levels were set at a p-value of less than
0.05. The normality of data was assessed using the Kolmogorov–Smirnov test, and subse-
quently, non-parametric analyses were carried out. For the GDS-DS group, demographic
characteristics, level of ID, and performance on selected neuropsychological tests were
analyzed by a non-parametric Kruskal–Wallis test followed by the Bonferroni correction
for post hoc pairwise comparisons or Pearson’s chi-square test for category data. Spear-
man’s correlation analysis was used to determine the associations between the stages of the
GDS-DS with the cognitive and behavioral data selected. A Mann–Whitney U test was per-
formed with pairs of the GDS-DS groups because the effect size between the cognitive and
behavioral performance across the GDS-DS stages was computed using the non-parametric
probability of superiority estimation (PSest), interpreted as small (≥56), medium (≥0.64),
and large (≥0.71) [63]. Inter-rater agreement and concordance between the stages issued by
rater 1 and rater 2 with the primary diagnosis of the study were analyzed by using Cohen’s
weighted kappa values.

3. Results

3.1. Sample and Demographics

Of the subjects selected, four ultimately did not agree to participate in the study.
The final sample formed the primary diagnosis (PD) group and consisted of 83 subjects
(46.65 ± 5.08 years; male = 46 (55.4%), female = 37 (44.6%)) and was divided into three
groups: (1) cognitively stable group, with 48 subjects (45.10 ± 3.83 years; male = 24 (50%), fe-
male = 24 (50%)); (2) mild cognitive impairment group, with 24 subjects (47.46 ± 5.35 years;
male = 16 (66.7%), female = 8 (33.3%)); and (3) Alzheimer’s disease group, with 11 subjects
(51.64 ± 6.05 years; male = 6 (54.5%), female = 5 (45.6%)). Seven of the initial candidates
had to be excluded because they could not undergo the neuropsychological assessment.

The demographic details of the PD group are reported in Table 4. Of the total 83 par-
ticipants, about half were diagnosed as being cognitively stable, one third as having mild
cognitive impairment and a smaller number as having Alzheimer’s disease. The mean age
of the subjects with AD was significantly higher than the stable subjects but not than the
MCI group. No statistical differences were observed in the gender and level of ID across
the groups.

Table 4. Demographics of the primary diagnosis sample.

Total
Cognitive
Stability

Mild Cognitive
Impairment

Alzheimer’s
Disease

p

n 83 48 24 11

Age 46.65 (39–63) 45.10 (39–43) 47.46 (39–61) 51.64 (43–63) 0.01 * a

Gender 0.41
Male 46 (55.4%) 24 (50%) 16 (66.7%) 6 (54.5%)

Female 37 (44.6%) 24 (50%) 8 (33.3%) 5 (45.6%)

ID level 0.61
Mild 49 (59.1%) 29 (60.4%) 15 (62.5%) 5 (45.6%)

Moderate 34 (40.9%) 19 (39.6%) 9 (37.5%) 6 (54.6%)
Age values are shown as means and range. For the sex and ID level, percentages regarding the group are shown.
ID, intellectual disability. * p < 0.05, according to Kruskal–Wallis test with Bonferroni correction for age, or χ2-test
for gender and ID level. a, between cognitive stability and Alzheimer’s disease.
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Within the GDS-DS group (Table 5), 27 participants were diagnosed as having cognitive
stability (stage 1) and with subjective cognitive and/or behavioral impairment (stage 2), 25
with mild cognitive and/or behavioral impairment (stage 3) and 31 participants with any
degree of AD (stages 4, 5 or 6). Interestingly, comparing these two groups, a similar number
of participants were classified as MCI with both methods and 20 more subjects as AD. There
were more participants diagnosed as more cognitively stable in the PD group than those
placed in stage 1 of GDS-DS (48 and 9, respectively). As expected, subjects diagnosed with
AD in the PD group and those placed on the stage 6 of the GDS-DS (advanced Alzheimer’s
disease) were the oldest.

Table 5. Demographics for each stage of the global deterioration scale for people with Down’s syndrome.

GDS-DS Stages p

Total 1 2 3 4 5 6

Cognitive/
Behavioral

Stability

Subjective
Cognitive/
Behavioral
Impairment

Mild
Cognitive/
Behavioral
Impairment

Mild
Alzheimer’s

Disease

Moderate
Alzheimer’s

Disease

Advanced
Alzheimer’s

Disease

n 83 9 18 25 10 14 7

Age 46.65 (39–63) 46.44 (40–61) 44.72 (39–54) 45.60 (39–54) 46.60 (42–52) 47.43 (41–54) 54.14 (49–63) 0.02 * a, * b

Gender 0.15
Male 46 (55.4%) 8 (88.9%) 11(61.1%) 10(40.0%) 4(40.0%) 9 (64.3%) 4 (57.1%)

Female 37 (44.6%) 1 (11.1%) 7 (38.9%) 15 (60.0%) 6 (60.0%) 5 (35.7%) 3 (42.9%)

ID level 0.08
Mild 49 (59.1%) 4 (44.4%) 15 (83.3%) 17(68.0%) 4 (40.0%) 6 (42.9%) 3 (42.9%)

Moderate 34 (40.9%) 5 (55.6%) 3 (16.7%) 8 (32.0%) 6 (60.0%) 8(57.1%) 4 (57.1%)

Age values are shown as means and range. For the sex and ID level, percentages regarding the group are shown.
ID, intellectual disability. * p < 0.05, according to Kruskal–Wallis test with Bonferroni correction for age, or χ2-test
for gender and intellectual disability level. a, between subjective cognitive/behavior impairment and advanced
Alzheimer’s disease; b, between mild cognitive/behavior impairment and advanced Alzheimer’s disease.

3.2. Cognitive and Behavioral Data across the GDS-DS Stages

These analyses were conducted without the data from the stage 6 subjects, who were
excluded because they could not complete the study protocol.

The analysis of the correlations revealed negative significant correlations between per-
formance on the tests and the GDS-DS, except for the BRIEF-P and the visual discrimination
BT-ID subtest. The correlations were moderate between the GDS-DS and the CAMCOG-DS
Total score, orientation subtest and formal fluency, but weak with abstract thinking sub-
test of the CAMCOG-DS, free memory delay (stories) and semantic fluency of the BT-ID
(Table 6).

The performance on the cognitive and behavioral tools across the GDS-DS stages
is displayed in Table 7. Overall, the performance on the CAMCOG-DS total score and
the orientation subtest (BT-ID) decreased significantly across stage 1 (cognitive and/or
behavioral stability) to 5 (moderate Alzheimer’s disease).
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Table 6. Correlations between GDS-DS stages and cognitive/behavioral assessment.

Cognitive and Behavioral Assessment Rho

BRIEF-P
BRI index −0.17

CAMCOG-DS
Total score −0.70 **

Abstract thinking −0.39 **

BT-ID
Orientation −0.78 **

Free delay memory (stories) −0.37 **
Semantic fluency (eat/drink) −0.38 **

Formal fluency −0.54 **
Visual discrimination −0.11

GDS-DS, global deterioration scale for people with Down’s syndrome; BRIEF-P, behavior rating inventory
of executive function parents’ form; BRI, behavioral regulation index; CAMCOG-DS, Cambridge cognitive
examination for older adults with Down’s syndrome and other intellectual disabilities; BT-ID, Barcelona test for
intellectual disability. ** p < 0.01, (two-tailed test), using Spearman’s correlation coefficient.

Table 7. Cognitive and behavioral performance across the GDS-DS stages.

GDS-DS Stages p

1 2 3 4 5

Total
Cognitive/
Behavioral

Stability

Subjective
Cognitive/
Behavioral
Impairment

Mild
Cognitive/
Behavioral
Impairment

Mild
Alzheimer’s

Disease

Moderate
Alzheimer’s

Disease

BRIEF-P
BRI index 40.99 (35–47) 47.00 (39–49) 40.00 (36–47) 36.00 (30–42) 40.00 (36–45) 37.00 (36–51)

CAMCOG-DS

Total score 72.00 (55–88) 84.00 (76–87) 82.50 (76–87) 71.00 (60–78) 61.50 (50–71) 49.5 (44–55)
** a, ** b, ** c, **

d, e **
Abstract
thinking 2.00 (0–4.5) 4.00 (1–5) 4.50 (0–5) 2.00 (0–4) 1.00 (0–4) 0.00 (0–1) * b

BT-ID

Orientation 91.00 (48–109) 103.00 (97–113)
109.00

(102–114)
91.00 (73–108) 46.00 (35–49) 28.50 (21–40)

** a, ** b, ** c, **
d, ** e, ** f

Delay stories 2.00 (0–4) 3.00 (2–6) 3.00 (2–5) 3.00 (1–4) 1.50 (0–4) 0.00 (0–2) * d, * e
Semantic
fluency

(eat/drink)
9.00 (6.5–12) 10.00 (9–12) 10.5 (8–13) 10.00 (8–11) 9.00 (5–13) 6.00 (5–8) * d

Formal fluency 2.00 (0–4) 3.00 (2–4) 4.00 (2–6) 2.00 (1–4) 0.00 (0–3) 0.00 (0–1) ** b, ** c, *** d
Visual

discrimination 18.00 (16–19) 18.00 (16–19) 18.00 (17–20) 18.00 (16–19) 16.00 (16–19) 18.00 (16–19)

Values are given as median and range: GDS-DS, global deterioration scale for people with Down’s syndrome;
BRIEF-P, behavior rating inventory of executive function parents’ form; BRI, behavioral regulation index;
CAMCOG-DS, Cambridge cognitive examination for older adults with Down’s syndrome and other intellectual
disabilities; BT-ID, Barcelona test for intellectual disability. * p < 0.05, ** p < 0.01, *** p < 0.001, according to
Kruskal–Wallis test with Bonferroni correction. a, between cognitive/behavioral stability and mild Alzheimer’s
disease; b, between cognitive/behavioral stability and moderate Alzheimer’s disease; c, between subjective
cognitive/behavioral impairment and mild Alzheimer’s disease; d, between subjective cognitive/behavioral
impairment and moderate Alzheimer’s disease; e, between mild cognitive/behavioral impairment and moderate
Alzheimer’s disease; f, between mild cognitive/behavioral impairment and mild Alzheimer’s disease. Significant
differences in bold.

In terms of sectors, performance significantly decreased regarding:

• Delay stories (BT-ID) between stage 2 (subjective cognitive and/or behavioral im-
pairment) and 5 (moderate Alzheimer’s disease) and stages 3 (mild cognitive and/or
behavioral impairment) and 5 (moderate Alzheimer’s disease).

• Formal fluency (TB-ID) between stage 1 (cognitive and/or behavioral stability) and
5 (moderate Alzheimer’s disease), stage 2 (subjective cognitive and/or behavioral
impairment), stage 3 (mild Alzheimer’s disease) and stage 4 (moderate Alzheimer’s
disease).
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• Semantic fluency (BT-ID) between stages 2 (subjective cognitive and/or behavioral
impairment) and 5 (moderate Alzheimer’s disease).

Note that (i) the performance on abstract thinking, orientation, delay stories, and
formal fluency subtest (BT-ID) did not decrease between stage 1 (cognitive and behavioral
stability) and 2 (subjective cognitive and/or behavioral impairment); (ii) the performance
on the BRI index (BRIEF-P) decreased between 1 (cognitive and behavioral stability) and 3
(mild cognitive impairment), but was heterogeneous from stage 3 (mild cognitive and/or
behavioral impairment) to stage 5 (moderate Alzheimer’s disease); (iii) the performance
on delay stories subtest (BT-ID) did not show significant oscillations between stage 2 (sub-
jective cognitive and/or behavioral impairment) and 3 (mild cognitive and/or behavioral
impairment); and the performance on the visual discrimination subtest (BT-ID) was similar
across all the stages. These data had an impact on the posterior analysis of the effect
sizes values.

The raw differences that showed a progressive decrease between performances on the
selected tests across the GDS-DS stages are displayed in Table 8 and Table S1 of the online
Supplementary Materials.

Table 8. Effect sizes between the GDS-DS stages.

GDS-DS Stages

1–2 2–3 3–4 4–5

P PSest P PSest P PSest P PSest

BRIEF-P
BRI index 0.395 0.60 a 0.061 0.67 b 0.183 0.61 0.567 0.51

CAMCOG-DS
Total score 0.938 0.51 0.010 * 0.80 c 0.027 * 0.69 b 0.088 0.68 b

Abstract thinking 0.595 0.56 0.139 0.63 a 0.549 0.51 0.129 0.65

BT-ID
Orientation 0.314 0.62 0.002 ** 0.78 c 0.000 *** 0.94 c 0.057 0.71 c

Free delay memory (stories) 0.775 0.53 0.663 0.54 0.331 0.55 0.467 0.56 a

Semantic fluency (eat/drink) 0.856 0.52 0.265 0.60 0.906 0.49 0.114 0.63 a

Formal fluency 0.364 0.61 0.011 * 0.73 c 0.118 0.66 b 0.716 0.44
Visual discrimination 0.733 0.54 0.367 0.58 0.363 0.56 a 0.305 0.58

GDS-DS, global deterioration scale for people with Down’s syndrome; BRIEF-P, behavior rating inventory
of executive function parents’ form; BRI, behavioral regulation index; CAMCOG-DS, Cambridge cognitive
examination for older adults with Down’s syndrome and other intellectual disabilities; BT-ID, Barcelona test for
intellectual disability. P, p value; PSest, probability of superiority effect size; * p < 0.05, ** p < 0.01, *** < 0.001;
a PSest ≥ 56, b PSest ≥ 0.64, c PSest ≥ 0.71. Significant effect sizes and p values with progressive decrease on the
performance across the stages (Table 7) in bold.

Overall, small to large effect sizes were observed between stage 2 (subjective cognitive
and/or behavioral impairment) and 5 (moderate Alzheimer’s disease) for the CAMCOG-DS
total score and orientation subtest (BT-ID).

The effect sizes ranged from small to medium between stages 1 (cognitive and be-
havioral stability) and 3 (mild cognitive and/or behavioral impairment) for the BRI index
(BRIEF-P). Medium to large effect sizes were observed for the formal fluency subtest (BT-ID)
between stage 2 (subjective cognitive and/or behavioral impairment) and stage 4 (mild
Alzheimer’s disease).

The effect sizes ranged from small to medium for free delay memory and semantic
fluency subtest (BT-ID) between stage 4 (mild Alzheimer’s disease) and 5 (moderate
Alzheimer’s disease).

A small effect size was observed between stage 3 (mild cognitive and/or behavioral
impairment) and 4 (mild Alzheimer’s disease) on the visual discrimination subtest (BT-ID).
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3.3. Reliability

The inter-rater reliability for staging using GDS-DS was excellent, with a mean Cohen
weighted κ value of 0.86 (CI: 0.80–0.93). The agreement between the two raters classifying
the PD group using the GDS-DS was excellent, as determined by specialists, with κ values
of 0.82 (CI: 0.73–0.92) and 0.85 (CI: 0.77–0.94).

4. Discussion

The main goal of the present study was to devise a global rating scale for AD in people
with DS based on the GDS scale [39]. The resulting GDS-DS amplifies the classical phases
of the AD-DS (stability, prodromal AD and AD). Our purpose was to provide a scale that
captures progressive decline in the entire AD-DS continuum. The GDS-DS meets this
requirement from the cognitive stability to AD stages, especially in relation to performance
on the CAMCOG-DS total score and orientation subtests of the BT-ID and dementia.

The GDS-DS ranges through six stages from cognitive and behavioral stability (stage 1)
to advanced Alzheimer’s disease (stage 6), contrasting with the seven stages of the global
deterioration scale (GDS) [39] for the general population. In view of the results obtained in
the present work, in which an overall decrease in deterioration is detected by the CAMCOG-
DS total score, six stages capture the entire continuum of AD in people with DS and, in
addition, they are consistent with the stages of AD proposed in research of the National
Institute on Aging and the Alzheimer’s Association (NIA-AA) [6].

The six stages of the GDS-DS differ from the five stages of the clinical dementia rating
scale (CDR) [35] and the modified clinical dementia rating scale for people with Down
syndrome questionnaire (CDR-QDS) and interview (CDR-IDS) forms [38]. These two rating
scales (CDR and CDR-IDS/CQR-IDS), as opposed to our GDS-DS, do not include stage 2
(subjective cognitive and/or behavioral impairment). This can lead to misdiagnosis because
subjective cognitive impairment is increasingly seen as an early symptom of dementia
risk in the general population [16,17] and although it is not a sensitive aspect by itself [18],
it must be considered with complementary clinical data as a different entity from MCI.
In addition, behavioral aspects are also not considered in these scales, although they are
important factors for detecting possible changes associated with prodromal AD in subjects
with DS [47]. Furthermore, in our clinical dementia contexts, the global deterioration scale
(GDS) [39] is used to monitor, design and modify appropriate pharmacological treatment in
patients with AD in the general population [43,44]. Thus, the authors consider the GDS-DS
a closer instrument for daily clinical practice and recommend its use for clinical trials in
subjects with AD-DS.

Seven participants were placed in the stage 6 (advanced Alzheimer’s disease) category
of the GDS-DS in our study. The criterion to be placed in this stage was that the subject did
not endure the neuropsychological examination proposed in the protocol and this was, in
turn, an exclusion criterion for the PD group on which the present work is based. Some
DS adults in the symptomatic stages of AD are not able to complete a neuropsychological
examination [22]. The authors of the present study agree, as routine follow-up visits have
encountered this setback. As a result, despite progress in terms of instruments adapted
for people with ID, the neuropsychological tests used in the aforementioned studies and
in daily clinical practice are not sufficiently valid to capture the deterioration in advanced
stages of AD-DS nor for severe/profound intellectual disability [57,64,65]. Therefore, in
terms of daily clinical practice, for people placed in stage 6 in our study, the authors
recommend the use of adapted tools, such as the cognitive exploration scale for people with
intellectual disability and extended support (ECDI-SE) or the modified ordinal scales of
psychological development for people with intellectual disability (M-OSPD-ID). However,
at the same time, this also means that using these instruments in the early stages of AD can
lead to a ceiling effect on the scores. Future studies should focus on valid instruments for
all phases of AD, avoiding ceiling and floor effects, regardless of the severity of symptoms.
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Performance in the orientation subtest of BT-ID decreased significantly throughout the
GDS-DS stages. Although not pathognomonic of AD, temporal disorientation is frequently
observed in daily clinical practice in subjects with cognitive impairment. This requires
semantic and episodic information activation [66] and has been linked to atrophy in the
posterior hippocampus [67] and the disconnection between the posterior part of the right
medial temporal gyrus and the posterior cingulate cortex [68]. The progressive loss of
orientation has already been described in the transition from MCI to AD in people with
DS [26]. In view of these facts, this subtest should be present in longitudinal follow-ups in
individuals with ID.

Performance on executive functions (abstract thinking, free delay memory (stories),
semantic and formal fluency) shows a slight decline with modest sustained effect sizes in
some stages of the AD continuum. The anatomical substrate of these functions is linked
with the temporoparietal, precuneus-posterior cingulate and occipital areas [24], which
show a decreased volume [41,60] and loss of integrity in white matter tracts [58,69] in
individuals with AD-DS. In addition, an increase in alpha band synchronization using
magnetoencephalography has been found in the functional connectivity in the AD contin-
uum in the general and in the DS population and is associated with cognitive decline in
executive function, language and working memory [62]. Additionally, MCI-DS individuals
with confirmed amyloid positivity who progress to AD have shown a pattern of increased
delta activity in frontal regions [70]. The clinical relevance of these findings suggests that
all these cognitive functions also should be examined in longitudinal clinical follow-ups

Declines in the CAMCOG-DS total score have been shown to be related to changes
in all of the stages of the GDS-DS. A decline in performance on CAMCOG-DS has been
found in the entire AD-DS continuum [13,26,28,62], regardless of whether the level of ID is
mild or moderate [22]. Interestingly, performance on CAMCOG-DS is linked to amyloid
deposition [71], and it is recommended that longitudinal studies assess cognitive changes
related to ID and dementia [72]. Therefore, CAMCOG-DS could be a suitable instrument
for anchoring the GDS-DS stages of our context, in a similar way that the mini examen
cognoscitivo (MEC) [73] is anchored to the global deterioration scale [39] in the general
population.

The BRI index of BRIEF-P [30] does not change significantly across the GDS-DS
stages, but it drops slightly from the cognitive/behavioral stability to mild cognitive
and/or behavioral impairment, stages 1 to 3, respectively. The authors selected the BRI
index because worse scores on this index could differentiate between healthy and MCI-DS
subjects [28], and our results partially replicate this. In light of these results, the inclusion
of behavioral impairment in the GDS-DS seems appropriate. In addition, in the general
population, mild behavioral impairment [19] improves the specificity of MCI as an at-
risk state for incident dementia [74] and has been associated with higher AD polygenic
risk scores [75]. Considering that behavioral changes are able to herald AD in the DS
population [47], the authors recommend the use of the BRI index scores to detect behavioral
impairment in the DS population in the earlier stages.

The main strength of the present study is that the GDS-DS, with the inclusion of
behavioral aspects, allows the capture of subjects in the initial stages of AD-DS either due
to memory or behavioral difficulties, in addition to being associated with performance in
cognitive and behavioral tests that have been shown to be reliable in the DS population.

Additionally, the GDS-DS could be the first step in unifying the criteria for classifying
the continuum of Alzheimer’s disease in people with DS. It allows a common language for
communication between clinicians and researchers and could be a basic instrument for the
selection of samples in clinical trials in people with DS.

Furthermore, the GDS-DS, can also be used to inform families about the stages of
Alzheimer’s disease, when sufficient data from future studies have been collected to con-
struct specific clinical profiles in combination with functional assessment staging. Knowing
the continuum can complement the neurological diagnosis and facilitate family members’
understanding of the expected prognosis.
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However, some limitations have to be acknowledged. In this study, we used cross-
sectional information that relied on the longitudinal data of a three-year follow-up study.
We first wanted to verify that the GDS-DS was applicable to people with DS. As this has
been proven to be feasible, future studies could investigate the application of the scale in
longitudinal follow-ups to minimize possible cohort effects.

Additionally, our study was based on data collected from neuropsychological tests,
behavioral questionnaires and informant interviews. Today, neuroimaging or neurophys-
iological techniques provide rich complementary data that correlate brain changes with
cognitive features in aging and AD. Thus, future studies must include the linking of
neuroimaging and neurophysiological data with the stages of GDS-DS.

5. Conclusions

In summary, GDS-DS is not designed as a diagnostic tool but as a quantitative measure
of disability. The insights delivered in this paper show that the proposed GDS-DS rating
scale represents an important attempt at staging people with DS throughout the continuum
of AD, providing a unique method of classification that can be useful in clinical trials and
in daily clinical practice. As noted in the development of the original GDS [39], the limits of
each of the GDS-DS stages are not axiomatic, but they do allow graduation as a guideline
that facilitates the monitoring of the AD-DS continuum.
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Abstract: In this study, we examined normative data and diagnostic accuracy of a pictorial screening
test to detect memory impairment for mild cognitive impairment (MCI) and Alzheimer’s disease
(AD) in Spanish-speaking adults with intellectual disability (ID). A total of 94 volunteers with ID
(60 controls, 17 MCI, and 17 AD), were evaluated by neuropsychological tests including the PMIS-ID
in a cross-sectional validation study. Discriminative validity between the MCI, AD, and control
group was analyzed by the area under the ROC curve. A cut-off score of 4.5 on the immediate recall
trial had a sensitivity of 69% and a specificity of 80% to detect memory impairment (AUC = 0.685;
95% CI = 0.506–0.863) in the AD group. The PMIS-ID is a useful screening test to rule out a
diagnosis of memory decline in people with moderate level of ID and AD, and it shows good
psychometric properties.

Keywords: screening; memory; mild cognitive impairment; Alzheimer’s disease; dementia
intellectual disability

1. Introduction

Intellectual disability (ID) is a neurodevelopment disorder affecting intellectual func-
tioning and adaptive behavior [1]. Globally, the prevalence of ID varies between 0.05 and
1.55% [2]. The underlying health conditions and the increased life expectancy of this popu-
lation makes them more vulnerable to developing mild cognitive impairment (MCI) and
dementia [3,4]. Although the epidemiological data of MCI and dementia in people with ID
without Down’s syndrome (DS) has not been accurately set, recently, in Japanese people,
the prevalence data for MCI hovers around 3% from the age of 45 onwards, and from 0.8%
to 13.9% in those aged between 45 and 74 years old for dementia [5].

There is increasing evidence of a link between neurodevelopment disorders as ID
and dementia [6]. Specifically, Alzheimer disease (AD) is the most common syndrome of
dementia in DS [7], with incidence rates from 75% to 100% in those aged 60 and older [8].
Beyond DS, people with autism spectrum disorder (ASD) with ID are also at high risk for
developing early onset AD (EOAD) [9], and ASD behaviors may be present in geriatric
people with MCI and AD without ID [10]. Cerebral palsy (CP) by itself increases the risk of
EOAD and related dementias [11], having an accelerated aging that predisposes patients to
MCI and AD [12]. Based on these facts, certain ID conditions increase the risk of suffering
AD. Therefore, early detection of MCI and AD in people with ID is required to implement
appropriate interventions on the optimal therapeutic window.

It is well-known that identifying MCI or AD in people with ID poses a challenge
to clinicians. Strengths and weaknesses of the cognitive and behavioral phenotype of
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each etiology must be taken into account when considering changes that may herald MCI
or dementia in aging [13]. Therefore, some studies try to cognitively characterize the
stages of MCI and AD in ID population. In people with mild or moderate levels of ID
and unspecified etiology, decline in orientation questions and depressive symptoms [14]
or decline in memory measured by a paired-learning task [15] have been found. By the
Dementia Questionnaire for Mentally Retarded People [16], memory and orientation were
altered [17]. Furthermore, cognitive decline is similar between people with ID and the
general population with AD [18], exhibiting difficulties in learning and visuoverbal memory,
semantic verbal fluency, and attention/executive functions, measured with the Fuld Object-
Memory Evaluation [19], the Controlled Oral Word Association Test [20], and the Color
Trail Test [21], respectively. In people with moderate and severe levels of ID, significantly
lower scores were found in autobiographical memory and orientation in people with AD
compared to healthy people [22]. In this same work, performance on a modified Objective
Memory Test was lower in the group with AD, but only in the immediate recognition
trial and in both immediate and delayed memory subtests of a Picture Recognition Test, a
visuoverbal learning and memory test developed for the purpose of their work, that has
proven able to detect memory troubles in people with moderate and severe levels of ID
and DS [23]. Despite the different etiologies studied, memory decline arises as a common
factor associated with MCI or AD.

As AD is the most common form of dementia and it is especially linked with DS, the
majority of studies focused on this population have used cognitive measures. In this sense,
a recent study of functional brain connectivity in people with DS [24] showed that low
scores on the Cambridge Cognitive Examination for Older Adults with Down’s Syndrome
(CAMCOG-DS) Spanish version [25] and decreased performance in verbal and visual
memory appear to be key indicators of MCI and AD. Also, a slight impairment in delayed
verbal and visual memory could be considered as a potential cognitive marker of MCI,
with an increase in memory deficit in AD stage [26,27]. However, more important is the
proposal model for MCI diagnosis in which decline or change in the Behaviour Regulaltion
Index (BRI) from the Behaviour Rating Inventory of Executive Function-Informant’s Report
(BRIEF) [28], and in the delayed verbal and visual memory domains from the Barcelona
Test for Intellectual Disability (TB-DI) [29] are good predictors for MCI diagnosis [30]. Upon
collecting these data, it is evident that memory declines across the AD continuum. Hence,
there is a need to develop sensitive and screening test for daily clinical practice to detect
memory changes associated with MCI or AD in this population.

Memory tests including a delayed recall trial are useful to detect longitudinal changes [31],
as are recognition trials that improve the sensibility to detect retrieval alterations [32].
The word-based Free and Cued Selective Reminding Test (FCSRT) [33] for the general
population and the pictorial Cued Recall Test (CRT) [34] for people with DS are tests with
controlled learning techniques to optimize the coding processes [35] that are specially
altered in the early stage of AD. It is well-known that scores of word and pictorial versions
are not equivalent [36,37], although it is suggested that poor results in the free recall essay
are associated with a reduction of the hippocampal volume in both tests [38]. As of today,
a few screening tests are available that yield robust data with high accuracy in detecting
memory deficits in the general population. For instance, the Memory Impairment Screen
(MIS) [39] is a brief tool of four items that controls learning and cued recall, providing
excellent properties to detect individuals at higher risk to develop AD. Different MIS-based
versions are currently available, such as the Picture-Based Memory Impairment Screen
(PMIS) [40], with four pictorial stimuli for English people with low levels of education.
A Spanish pictorial memory test is also available that reports preliminary results for the
general population with amnesic MCI and AD [41], as well as for people with DS [42].
When compared to the general population, there is no picture memory screening test
available for Spanish people with ID. Furthermore, the administration of the available tests
is hard to acquire for people with ID and time is short for routine appointments. Clearly,
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there is a need to develop valid memory screening tests suitable for primary care and
specialized services in this population.

In light of these facts, the main aims of the current study were (a) to adapt the
PMIS [40] for people with ID, (b) to provide normative data, and (c) to assess its feasibility
as a screening tool for memory decline to discriminate healthy ID subjects from those with
amnestic impairment typical of MCI or AD.

2. Materials and Methods

2.1. Participants

We undertook a prospective single-center cross-validation study with a convenience
sample from December 2017 to December 2018. A total of 116 subjects recruited from the
Specialized Service in Mental Health Unit for Adults with ID (SESM-DI, Parc Hospitalari
Martí i Julià, Girona, Spain) were identified. All the participants were 18 years old or
older, with a mild or moderate level of ID according to DSM-5 criteria (5th ed.; DSM-5)
and with no drug treatment that could had significant effects on cognition. Those showing
psychiatric or neurological conditions that could cause a dementia-like presentation or
cognitive decline (depression, clinical hypo/hyperthyroidism, uncontrolled B9/B12 vita-
min deficiency, seizures, delirium) and uncorrected auditory or visual sensory impairment
that would make a neuropsychological assessment impossible were excluded. Of the sub-
jects selected, 12 did not agree to participate in the study, 4 were excluded due to an
absence of expressive language, and 6 more were excluded due to non-stable medical
conditions at the moment of the assessment. The final sample consisted of 94 adults
with ID (mean age = 47.33 ± 5.18 years; males = 57.4%, females = 42.6%) due to different
etiology (54 Down’s syndrome, 4 tuberous sclerosis, 4 fragile X syndrome, 2 cerebral palsy,
and 30 unknown). The baseline level of at least one year of all participants was available
through annual follow-up in our service, in which most of the cognitive and functional tests
that are part of the present study are routinely administered. The sample was divided into
three groups: CN group (subjects without symptoms of MCI or AD), MCI group (subjects
fulfilling criteria for MCI diagnosis), and AD group (subjects with AD diagnosis). The
diagnosis of MCI or AD was based on expert multidisciplinary clinical judgment according
to recent publications [27,30,43–46]. The diagnosis of MCI was made when participants
presented a single or multiple cognitive decline(s) without significant functional loss. On
the other hand, the diagnosis of AD was made in participants with memory decline and
another cognitive impairment as aphasia, apraxia, agnosia, or disexecutive syndrome, and
loss of functionality. In both conditions, changes from previous level of performance had to
be supported by information obtained from a close caregiver [27,43,45].

The CN group included 60 subjects (47.47 ± 5.78 years; males = 65%, females = 25%)
and was used to obtain normative data of the PMIS-ID. Both the MCI group, composed
of 17 subjects (45.76 ± 4.22 years; male = 47.05%, females = 52.95%), and the AD group,
composed of 17 subjects (48.41 ± 3.34 years; males = 41.18%, females = 58.52%), were used
to gain the diagnostic accuracy properties of the PMIS-ID.

2.2. Instuments

Each participant underwent a comprehensive clinical and neuropsychological assess-
ment. A neuropsychologist administered a large cognitive evaluation and informed-based
measures during three different sessions.

2.2.1. To Detect ID Level

• Kaufman Brief Intelligence Test manual, second edition (K-BIT-2) [47];
• Vineland Adaptive Behaviour Scales-Second Edition (Vineland II) [48];
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2.2.2. Neuropsychological Assessment with Cognitive Tools Adapted and Validated for ID
Spanish-Speaking Population

• Barcelona Test for people with Intellectual Disability (TB-DI) [29]. This neuropsycho-
logical test battery consists of different subtests related to eight cognitive domains
(language, working memory, orientation, praxis, attention, executive function, visuo-
construction, and memory). For this study, orientation and verbal learning were used
(internal consistency of α = 0.87 and α = 0.73, respectively);

• CAMCOG-DS Spanish version [25]. This is the cognitive assessment module of the
CAMDEX-DS Spanish version. It covers different cognitive domains mainly memory.
For this study, memory subtests were used (new learning, remote, recent and memory
total score).

• Picture Memory Impairment Screen for people with Intellectual Disability (PMIS-
ID). It was applied at the beginning of the cognitive exam to mitigate the possible
interferences with the rest of the tests.

2.2.3. Parents Interview

• Cambridge Examination for Mental Disorders of Older People with Down’s syndrome
and Others with Intellectual Disabilities (CAMDEX-DS) Spanish version [25]. It
consists of a structured informant-based interview, cognitive evaluation, diagnostic
criteria guide, and recommendations for the interventions. The Spanish version
presents an internal consistency of α = 0.93, considering performance on the memory
subtest of the cognitive form and the memory section of the informant interview.

2.2.4. Picture Memory Impairment Screen for People with Intellectual Disability (PMIS-ID)

The PMIS-ID consists of four-color photographs semantically unrelated in each quad-
rant of a DIN-A4 sheet. It includes four distinct parts: Identification (I), Learning (L),
Immediate Recall (IR), and Delayed Recall (DR).

In the I and L parts, a sheet with four different categories of photographs (horse,
ludo, sofa, cherry) is presented to the subject who has to name each one. Afterwards the
subject has to identify them according to a cue (category) provided by the examiner (animal,
board game, fruit, furniture). If the subject does not recognize or identify a photograph, the
administration is ruled out. If items are correctly identified, the sheet is removed and the
subject is told that they will be asked to repeat the words in a short time. Exploration must
go on with another non visuoverbal task.

After three minutes, in the IR part, the participant is asked to recall the name of
the four photographs (Immediate Free Recall, IFR). If any of the four items is missed,
the examiner provides a category cue [Immediate Cued Recall (ICR)]. In case of failure,
the target stimulus and two more distracters of an equal semantic category are orally
provided (cherry, pear, kiwi; goose game, cards, ludo; table, sofa, chair; horse, cow, tiger) and the
subject has to detect the right stimulus [Immediate Recognition (IRC)]. Correct stimulus
has to be provided again if failure persisted. Finally, after twenty minutes, the DR part is
administered, with the same tasks as in the IR part: Delayed Free Recall (DFR), Delayed
Cued Recall (DCR) and a Delayed Recognition Recall (DRC).

The scores are calculated as two points for each correct response in FR, one point for
each one in CR task, and 0.5 point in the RC. Immediate Total Recall (ITR) and Delayed
Total Recall (DTR) are calculated separately (FR scores + CR scores + RC scores) of the FR,
the CR and the RC parts. Total PMIS-ID (TPMIS-ID) score (0–16) is the sum of ITR and
DTR, both ranging from 0 to 8.

• PMIS-ID adaptation

The PMIS test [40] was adapted by: (1) introducing different items and categories
suitable for people with mild and moderate ID; (2) translating the instructions with easiest
vocabulary; (3) introducing Delayed Recall (DR) and Recognition (RC) tasks both for
the Immediate Recall (IR) and Delayed Recall (DR) trials; and (4) by implementing a new
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scoring system. The numbers of items were consistent with the original version. An iterative
procedure in line with practices recommended by Muñiz, Elosua, and Hambleton (2013)
was followed, considering the particularity of this memory visuoverbal test. A pool of
12 color photographs belonging to four different semantic categories according to Spanish
typicality norms were extracted [49,50]. To provide the sufficient complexity and avoid the
ceiling effect, six stimuli corresponded to the first third while the other six to the second
third of the total responses by category. The photographs were shown to 30 volunteers
with mild and moderate ID (men age 43.8 ± 3.55; males = 55%; females = 45%) who
were not enrolled in the validation study. Then, stimuli were reduced to the four most
recognized and the remaining ones were introduced as distracters for the recognition task.
Two native-English specialized psychologists in ID translated the test instructions. The two
versions were discussed by the research team. An independent English linguist completed
the back-translation of the document. Finally, a neurologist and a speech therapist reviewed
the process and agreed to a pre-final version. The pre-final version was rounded off to
implement further modifications during a pilot test in the same sample for the stimuli
selection phase. During test administration, the examiner controlled the execution time
and also checked the comprehension of the instructions, asking the volunteer to repeat and
to explain them with their own words. The PMIS-ID was applied again in a convenience
subsample of 20 participants within four weeks to assess test–retest reliability and in another
20 participants by two different examiners (SEC, ERH) to assess inter-rater reliability.

2.3. Data Analysis

The working database includes entries from February to December 2018. A descriptive
analysis was applied to the entire group sample to describe the demographic variables (age
and sex), the ID level, and performance on the cognitive protocol (TB-DI memory and ori-
entation, CAMCOG-DS memory subtest). Due to the small sample size in some subgroups,
a nonparametric statistical analysis was conducted. Means comparisons were made by
independent samples t-test or ANOVA for qualitative data, and χ2-test for category data.
These data were presented as median and interquartile range (IQR) and were compared
by Kruskal–Wallis test with Bonferroni adjustment. Multiple linear regression analysis
was used to verify the possible influence of sociodemographic variables (age, sex) and the
level of ID (mild, moderate) on the PMIS-ID immediate total score, delayed total score,
and total score. Reliability was estimated by the test–retest and inter-rater methods and by
calculating Pearson and intraclass correlation coefficients, respectively. For the MCI and
AD groups, a descriptive analysis was applied for the sociodemographic variables (age, sex,
and ID level). Construct validity of the PMIS-ID was verified using the coefficient corrected
kappa statistic between the PMIS-ID total score and MCI and AD groups. Spearman’s rho
was run to evaluate convergent validity between the PMIS-ID total score and the memory
subtest performance of the TB-DI and the CAMCOG-DS. Normative data was presented in
line of the assumption of the MCI or AD prevalence (%) for the different PMIS-ID cut-scores
(PPV and NPV). Receiver operating characteristic curve (ROC) and the Youden index were
used to determine the optimal cut-off point of the PMIS-ID (immediate, delayed, and total
scores) as a screening memory test for MCI or AD. The areas under the curve (AUC) were
compared between the different trials [51].

All statistical analyses were conducted using the software program G-Stat (version 2.0)
and the statistical software program SPSS (version 27.0; SPSS Inc., Chicago, IL, USA).
Bilateral significance levels were set at a p-value of less than 0.05.

3. Results

3.1. Demographics

Results in Table 1 shows that the CN group was similar to the MCI and AD groups in
mean age (p = 0.315), level of ID (p = 0.159), and sex distribution (p = 0.136).

157



Int. J. Environ. Res. Public Health 2022, 19, 10780

Table 1. Demographic characteristics and cognitive performance by group.

Control MCI AD

n 60 17 17

Age 47.47 ± 5.78
(40–60)

45.76 ± 4.22
(42–55)

48.41 ± 3.34
(43–54)

SEX
Male 39 (65%) 8 (47.06%) 7 (41.18%)

Female 21 (35%) 9 (52.94%) 10 (58.82%)

ID LEVEL
Mild 32 (46.67%) 10 (58.82%) 5 (29.41%)

Moderate 28 (53.33%) 7 (41.18%) 12 (70.59%)

TB-DI
Verbal learning 26.7 (20–33.5) 24.4 (16–31) 17.6 (9–24) ***

Delayed free recall 4.7 (2.5–7) 3.6 (0–6) 1.6 (0–3) ***
False positives 3.5 (0–6.5) 6.1 (1–12) * 8.5 (4–12) ***
Delayed word

recognition 10.2 (10–12) 11.4 (12–12) 10.6 (10–12)

CAMCOG-DS
New learning 13.5 (11–16) 11.5 (8–15) 8.8 (7–11) ***

Remote 2.7 (2–4) 2.6 (2–4) 1.5 (0–2) ***
Recent 2.6 (2–4) 1.9 (1–3) 0.9 (0–2) ***

Memory total 18.8 (15–23) 16.1 (11–21) 11.2 (9–15) ***
Values are given by means and range; sex in percentages for each group. ID, intellectual disability; TB-DI, Barcelona
Test for People with Intellectual Disability; CAMCOG-DS, Cambridge Examination for Mental Disorders of Older
People with Down’s Syndrome and Others with Intellectual Disability (brief neuropsychological battery); MCI,
mild cognitive impairment; AD, Alzheimer’s disease. * p < 0.05, *** p < 0.001, using Kruskal–Wallis with Bonferroni
correction or χ2-test for category data between MCI and AD groups compared with the control group.

3.2. Between-Group Comparison of Cognitive Performance

Compared to the CN group, the scores were significantly lower for the AD group on
verbal learning, delayed free recall subtest, and false positive scores of the TB-DI and on new
learning, remote, recent, and memory total score subtest of the CAMCOG-DS. Performance
on the subscales of both tests was similar between the MCI and CN groups (Table 1).

In people with mild ID, the performance of the CN and MCI groups was similar on the
entire subtest. Between the CN group and AD group, significant differences were shown
in performance on verbal leaning, delayed free recall, and false positives of the TB-DI. No
significant differences were observed on the subtests of the CAMCOG-DS (Table 2).

Table 2. Cognitive scores by group for mild intellectual disability sample.

CN MCI AD

n 32 10 5

TB-DI
Verbal learning 31.2 (26–36) 26 (17–33) 20 (17–24) **

Delayed free recall 5.9 (4–8) 3.8 (0–7) 1.8 (1–3) **
False positives 2.2 (0–3) 4.2 (1–9) 6.8 (3–12) *

Delayed word recognition 10.5 (10–12) 10.9 (9–12) 11.2 (10–12)

CAMCOG-DS
New learning 14.2 (12–16) 12.6 (9–15) 11.8 (10–11)

Remote 2.9 (2–4) 2.9 (2–4) 2.2 (2–3)
Recent 2.9 (2–4) 2.2 (1–4) 1.4 (0–2)

Memory total 19.9 (17–23) 17.7 (13–21) 15.4 (11–19)

Values are given by means and range. TB-DI, Barcelona Test for People with Intellectual Disability; CAMCOG-
DS, Cambridge Examination for Mental Disorders of Older People with Down’s Syndrome and Others with
Intellectual Disability (brief neuropsychological battery); CN, control group; MCI, mild cognitive impairment;
AD, Alzheimer’s disease. * p < 0.05, ** p < 0.01, using Kruskal–Wallis with Bonferroni correction between MCI and
AD groups compared with the control group.
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In people with moderate ID, no significant differences were observed between the CN
group and the MCI group on all the subtests. Significant differences were observed on the
false positives score, and no significant differences but moderate decline were observed on
verbal learning and delayed free recall subtests of the TB-DI. Significant differences were
observed on new learning, remote, recent, and memory total score of the CAMCOG-DS
(Table 3).

Table 3. Cognitive scores by group for moderate intellectual disability sample.

CN MCI AD

n 28 7 12

TB-DI
Verbal learning 21.5 (17–26) 22.1 (15–24) 16.6 (4.5–24)

Delayed free recall 3.3 (1–4) 3.4 (0–6) 1.6 (0–2)
False positives 4.9 (0–10) 9.3 (6–12) 8.9 (3–12) **

Delayed word recognition 9.9 (7.5–12) 12 (12–12) 10.4 (10–12)

CAMCOG-DS
New learning 12.8 (11–15) 10 (5–13) 7.6 (4.5–11) ***

Remote 2.6 (2–4) 2.3 (2–3) 1.3 (0–2) **
Recent 2.3 (0.5–4) 1.6 (0–2) 0.7 (0–2) **

Memory total 17.5 (15–21) 13.9 (9–18) 9.5 (5.5–13) ***
Values are given by means and range. TB-DI, Barcelona Test for People with Intellectual Disability; CAMCOG-
DS, Cambridge Examination for Mental Disorders of Older People with Down’s Syndrome and Others with
Intellectual Disability (brief neuropsychological battery); CN, control group; MCI, mild cognitive impairment;
AD, Alzheimer’s disease. ** p < 0.01, *** p < 0.001, using Kruskal–Wallis with Bonferroni correction between MCI
and AD groups compared with the control group.

3.3. Between-Group Comparison of PMIS-ID Performance

The AD group performance differs from the CN group on free recall and total scores
from both immediate and delayed part, as well as on the total PMIS-ID score, whereas the
performance of the MCI and CN groups was similar on all the trials (Table 4). Analyses
according the ID level show that these differences were valid for adults with a moderate
level of ID, but not for those with mild ID (Table 5).

Table 4. PMIS-ID descriptive scores by group.

CN MCI AD

n 60 17 17

Immediate
Free recall 4 (3–4) 3 (2–4) 2 (0–4) **a

Cued recall 0 (0–1) 0 (0–1) 0 (0–1)
Recognition 0 (0–0) 0 (0–0) 0 (0–1)

Total 8 (7–8) 7 (6–8) 6 (2.5–8) **a

Delayed
Free recall 4 (3–4) 3 (0–4) *b 0 (0–3) ***a

Cued recall 0 (0–1) 0 (0–1) 1 (0–2)
Recognition 0 (0–0) 0 (0–1) 0 (0–1)

Total 7.5 (6.5–8) 7 (2.5–8) 3.5 (1–6.5) ***a

Total PMIS-ID 15 (11.8–16) 13 (9.5–16) 10.5 (4–13) **a

Median (first quartile–third quartile) for each variable is summarized. PMIS-ID, Picture Memory Impair-
ment Screen for People with Intellectual Disability; CN, control group; MCI, mild cognitive impairment; AD,
Alzheimer’s disease; a Between CN and AD group. b Between MCI and AD group. * p < 0.05, ** p < 0.01,
*** p < 0.001 using Kruskal–Wallis with Bonferroni correction between MCI and AD groups compared with the
control group.
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Table 5. PMIS-ID descriptive scores by group and level of intellectual disability.

Mild ID Moderate ID

CN MCI AD CN MCI AD

n 32 10 5 28 7 12

Immediate
Free recall 4 (3–4) 4 (2–4) 2 (1–4) 4 (3–4) 3 (0–4) 1.8 (0–3.5)

Cued recall 0 (0–1) 0 (0–1) 1 (0–2) 0 (0–1) 0 (0–1) 0 (0–1)
Recognition 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–1) 0 (0–1)

Total 8 (7–8) 8 (6–8) 6 (3.5–8) 8 (7–8) 6.5 (0.5–8) 5.2 (1.3–7.5) *ab

Delayed
Free recall 4 (3–4) 4 (2–4) 2 (1–4) 3 (2–4) 0 (0–3) 0 (0–2.5) **a

Cued recall 0 (0–1) 0 (0–1) 1 (0–1) 0 (0–1) 1 (0–2) 0.5 (0–2)
Recognition 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–1.5) 0.3 (0–1)

Total 8 (7–8) 8 (6–8) 5 (3–8) 7 (3.5–8) 2.5 (1–7) 0.3 (0–6.3) **a

Total PMIS-ID 16 (14–16) 15.5 (12–16) 11 (6.5–16) 14 (11–16) 10 (1–13.5) 10.5 (1.3–12.3) **a

Median (first quartile–third quartile) for each variable is summarized. PMIS-ID, Picture Memory Impairment
Screen for People with Intellectual Disability; ID, intellectual disability; CN, control group; MCI, mild cognitive
impairment; AD, Alzheimer’s disease. a Between CN and AD group. b Between MCI and AD group. * p < 0.05,
** p < 0.01, using Kruskal–Wallis with Bonferroni correction between MCI and AD groups compared with the
control group.

3.4. Analysis of Control Group

To study the demographics and level of ID impact on the PMIS-ID scores, a multiple
linear regression analysis for the PMIS-ID immediate total score (r2adj = 0.032; F = 1.006;
p = 0.397), delayed total score (r2adj = 0.515; F = 1.102; p = 0.356), and total score (r2adj = 1.357;
F = 1.271; p = 0.293) was performed for the CN group. Neither the level of ID (immediate:
t = −1.523, p = 0.133, B = −0.615; delayed: t = −1.419, p = 0.161, B = −0.895; total: t = −1.509,
p = 0.069, B = −1.509) nor the age (immediate: t = −1.078, p = 0.286, B = 0.0.38; delayed:
t = −0.689, p = 0.494, B = −0.037; total: t = −0.001, p = 0.999, B = −0.001) nor sex (immediate:
t = −0.602, p = 0.549, B = −0.615; delayed: t = −0.350, p = 0.7274, B = −0.222; total:
t = −0.568, p = 0.572, B = −0.466) were significantly related to the PMIS-ID total scores.
Hence, no adjustment of the PMIS-ID total scores was required.

3.5. Reliability

The Pearson’s correlation coefficient for the total PMIS-ID score was 0.90 (p < 0.0001),
a very strong test–retest association. The inter-examiner agreement was found to be good,
with a mean intra-class correlation coefficient (ICC) of 0.96 (p < 0.0001).

3.6. Validity
3.6.1. Convergent Validity

The correlations patterns between the PMIS-ID total score for the whole sample and
by level of ID and the TB-DI and CAMCOG-DS subtest are displayed in Table 6.

Considering the total sample, the overall correlations were significant. For the mild
ID sample, the total score of the PMIS-ID was low but positive in correlation with the
verbal learning and delayed free recall subtest of the TB-DI and with the new learning ant
total memory score of the CAMCOG-DS. In the moderate sample, satisfactory positive
correlations were found between verbal learning and delayed free recall subtest of the
TB-DI, and new learning, recent, and total memory score subtest of the CAMCOG-DS.
Low negative correlation was found between false positives score of the TB-DI and total
PMIS-ID total score. Weak positive and negative correlations were found for the other
subtest of both sample and the PMIS-ID total score.
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Table 6. Convergent validity values by groups.

PMIS-ID Total Score

Total Mild ID Moderate ID

TB-DI
Verbal learning 0.622 ** 0.409 ** 0.665 **

Delayed free recall 0.549 ** 0.381 ** 0.558 **
False positives −0.459 ** −0.216 −0.522 **

Delayed word recognition −0.215 * −0.138 −0.289 *

CAMCOG-DS
New learning 0.688 ** 0.519 ** 0.763 **

Remote 0.395 ** 0.182 0.398 *
Recent 0.454 ** 0.186 0.560 **

Total memory 0.679 ** 0.481 ** 0.743 **
TB-DI, Barcelona Test for People with Intellectual Disability; CAMCOG-DS, Cambridge Cognitive Examination
Adapted for Individuals with Down Syndrome; PMIS-ID, Picture Memory Impairment Screen for People with
Intellectual Disability; ID, intellectual disability. * p < 0.05, ** p < 0.01 (two-tailed test), using Spearman’s
correlation coefficient.

3.6.2. Discriminative Validity

Three ROC curves for each total PMIS-ID trial with enough discriminatory power
between CN and AD groups with moderate ID were plotted (Figure 1) and comparisons
between AUCs were calculated (Table S1 of the Online Supplement). The AUCs to discrim-
inate between CN and AD groups had good diagnostic utility. For immediate total recall
(ITR), the AUCs were 0.685 (CI 95%: 0.506–0.863) and 0.757 (CI 95%: 0.612–0.903) for the
total delayed recall (TDR) and 0.749 (CI 95%: 0.597–0.901) for the TPMIS-ID. Paired com-
parison of the AUCs of the three totals scores were not statistically significant (z = −0.842,
z = −1.021, z = 0.229). Hence, immediate total recall (ITR) was the best and most time-
efficient trial for our purpose.

Figure 1. Receiver operating characteristics (ROC) of the PMIS-ID as a screening memory tool for
AD in people with a moderate level of ID.
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3.7. Normative Data

The values of sensitivity, specificity, positive likelihood ratio (+ LR), negative likelihood
ratio (−LR), and the Youden indexes for various cuts-off scores of the PMIS-ID for the
AD group with mild and moderate level of ID were calculated. For the group with
moderate level of ID, the delayed and total recall trials normative data are presented in
Tables S2 and S3 of the Online Supplement, and for the immediate recall (IR) in Table 7. Data
for the sample with mild ID and AD is presented in Tables S4–S6 of the Online Supplement.
Considering that the base rate in the moderate ID sample was 25.5%, for the immediate
total recall (ITR), a cut-off score of ≤4.5 provided a moderate sensitivity (69%) and a high
level of specificity (80%).

Table 7. Normative data of the PMIS-ID immediate total score for different cut-off points for AD in
moderate level of ID sample.

Cut-Off Points S Sp J PPV a NPV a

0 0.00 1.00 0.00 0.64 1.00
0.5 0.31 1.00 0.31 0.67 1.00
1 0.50 1.00 0.50 0.71 1.00

1.5 0.50 1.00 0.50 0.72 1.00
2 0.50 0.86 0.36 0.72 0.94

2.5 0.50 0.96 0.46 0.74 0.94
3 0.56 0.96 0.52 0.76 0.94

3.5 0.56 0.90 0.46 0.74 0.84
4 0.62 0.90 0.52 0.76 0.84

4.5 0.69 0.86 0.55 0.76 0.80
5.5 0.69 0.83 0.52 0.75 0.76
6.5 0.75 0.79 0.54 0.74 0.73
7.5 0.87 0.62 0.49 0.78 0.59
8 1 0.00 0.00 1.00 0.36

MIS-ID, Picture Memory Impairment Screen for People with Intellectual Disability; S, sensitivity; Sp, specificity; J,
Youden’s J statistic; PPV, positive predictive values; NPV, negative predictive values. a 25.5% is the prevalence of
AD in the sample.

4. Discussion

This is the first validation study of a pictorial screening memory test for people with
ID, providing normative data and assessing its diagnostic utility to detect memory decline.
The PMIS-ID demonstrates good discriminant validity for distinguishing between people
with moderate ID and AD from healthy population with ID, and exhibits good convergence
validity and reliability.

Our results show that it is possible to detect memory impairment with the PMIS-ID
in people with moderate ID in a quick and simple way. It is easy to administer, brief (no
more than five minutes), and cost-effective. Also, it shows good convergent validity with
memory subtest of the TB-DI and CAMCOG-DS. Considering that the verbal memory
subtest of the TB-DI presents good internal consistency [29] and the CAMCOG-DS is
recommended for follow-up studies [52], this proves that the PMIS-ID measures memory
processes. Furthermore, AUC is acceptable (above 0.7) and the discriminant validity for the
proposed cut-off score of the PMIS-ID (4.5) shows good specificity (86%) and appropriate
sensitivity (69%). Values of specificity are in line with the majority of the MIS-based
screening tests in the general population that yield specificities values higher than 80%: the
MIS [39], MIS-S [53], MIS-E [54], MIS-D [55], and PMIS [40]. The PMIS-ID also identifies
healthy subjects correctly as the aforementioned screening tests. Consequently, the PMIS-ID
is an excellent screening memory test for use in daily clinical specialized services for people
with moderate ID.

Data gained from the immediate total recall (ITR) part of the PMIS-ID in isolation well
enable detection of memory impairment in adults with moderate ID and AD. The inclusion
of a delayed recall is tautological, opposite to the improvement described in the general
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population with MCI [53], but closer to the use of pictorial memory test based in learning
trials without delayed recall in people with low educational level [41] and in people with
ID [42]. Our results reveal that when performance is scarce in the immediate recall, it is also
in the delayed recall. Moreover, in our sample, people with lower performance in free recall
do not gain with the inclusion of a cued recall in the immediate or in the delayed recall.
These results are aligned with those described for the MIS-S [54] and cued recall test [42].
Also, learning of relational material depends on the functionality of the hippocampus [55]
and free recall trials of the FCSRT picture versions could be considered as an indicator of
hippocampus structural integrity [38]. Furthermore, longitudinal memory score variation
is specifically associated with volume change in the hippocampus [45,56]. For these reasons,
it can be concluded that the PMIS-ID is a noninvasive tool to detect memory impairment
due to hippocampus dysfunction in people with moderate ID and AD.

In our study, significant memory decline is the predominant symptom in people with
moderate level of ID and AD. Memory decline has been described in MCI and AD in the
general population and those with ID [57]. Especially, in people with DS, a slight mem-
ory impairment is usually found in MCI, with a significant decline in AD [24,26,27,30,58].
Possibly, memory processes in people with moderate level of ID are not semantic-dependent,
and other strategies should be considered because deep processing is beyond their capabil-
ity [59]. Other promising alternatives could involve developing a test under the associative
learning paradigm (binding) that depends on the integrity of the medial temporal lobe
structures, as in the general population with hopeful results for AD [60], MCI [41], and in
adults with mild and moderate ID [61].

Although stimuli selection in our work was accurate, the scores on the PMIS-ID have
a low ceiling effect. Despite the apparent easiness of the four proposed pictorial stimuli, the
PMIS-ID measures the same function as a standard memory test. High concordance was
obtained between the PMIS-ID total score and memory subtests of the CAMCOG-DS [25]
and the TB-DI [29], especially for people with a moderate level of ID. For instance, the
satisfactory concordance in our study for the verbal learning subtest of the TB-DI (r = 0.62,
p < 0.001) has also been described between the MIS-E [62] and the analogue subtest of the
original version of the TB-DI, the Barcelona Test [63] (r = 0.78; p < 0.001) in the general
population. In this sense, it is important to consider that assessing memory in people with
ID is a complex task for clinicians. In clinical practice, pictorial tests seem to be better
accepted due to an increased feeling ability to solve the task. In return, the ceiling effect in
pictorial tests has already been considered in the general population because the selected
drawings are excessively simple and with little ecological validity [64]. This is consistent
with the enhancement of performance with pictorial memory test in older adults [37] and
in a Spanish population with amnesic MCI [41] and with AD [36] compared with word
memory test. Our results confirm the classical dual-coding information theory [65] that
postulates superiority in picture processing against words. In this context, increasing the
number of stimuli could reduce the ceiling effect, improving its diagnostic capacity for
adults with mild ID.

Our results show a slight decrease of the performance on the PMIS-ID for MCI com-
pared with the CN group, both for mild and moderate level of ID groups. Medians are
similar in both groups for each trial, but values of the first and third quartile are wider
again in each trial, especially for the moderate ID group. This fits with the discrete accu-
racy to detect MCI compared with the satisfactory data for AD in people with ID. Until
recently, few studies had shed light on how to detect preclinical or prodromal stages of AD.
Thus, in the recent proposed diagnostic criteria for MCI in DS [30], three variables from
a comprehensive neuropsychological examination have proven sensitive enough for this
fact: the BRI of the BRIEF and the abstraction and delay memory subtest from the TB-DI.
Also, the PAL first-trial memory is one of the most sensitive variables to detecting changes
between the preclinical and prodromal phases of AD in people with DS [7]. Furthermore, it
is feasible to diagnose AD with neuropsychological tools such as the CAMCOG-DS or the
modified Cued Recall Test (mCRT) [34]. In this sense, a decline of performance on both tests
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was evident in the continuum of AD, but performance on the mCRT was not discriminative
for people with DS in the prodromal stage of AD. Analyzing these results, one can deduce
that the most tangible changes occur when AD is established, but not in the prodromal
phases. Possibly, the course of AD is different in comparison to the general population, in
which MCI can be considered a slowly progressive transitional phase in cases of conversion
to AD; sensitive neuropsychological instruments are available to detect these changes.
Based on results in subjects with ID, changes between the preclinical and prodromal phase
would be minimal and undetectable with current neuropsychological instruments, and are
only sensitive when performance declines abruptly. From this data, it can be hypothesized
that memory deficits with more or less intensity are part of the phenotype of almost all
people with ID, and this implies that falls in memory are more difficult to detect than in the
general population, in which the margins of scores are greater. This also might suggest that
the course of the disease may not be slowly progressive and early detection is essential to
initiate proper intervention. Therefore, neuropsychological tools with normative data for
all ID ranges are needed to reduce misdiagnosis and to interpret cognitive profiles better in
normal and pathological ageing.

Overall, our clinical experience reveals that in the general population, the diagnostic
of MCI or DA poses a challenge in those with high educational level, just as learning
disorders can be masked in exceptional children. In this sense, intelligence, education,
and occupational level influence the onset and course of deterioration due to the reserve
cognitive assumption [66]. This is also evident in people with ID in which the presentation
and natural history of AD varies according to the level of ID [46]. Furthermore, declines in
CAMCOG-DS scores are more evident in people with moderate ID [56], and adults with
Klinefelter syndrome with higher values in intelligence tests performed better in working
memory and executive functions [67]. Thus, the impact of the level of intelligence on
neuropsychological tool performance seems contrasted. That is why sufficiently reliable
neuropsychological tools should be available for different ranges of intellectual capacity
and the level of cognitive reserve must be regarded.

There are some limitations that need to be considered when interpreting our findings;
some caution is required.

First, even if the sample is acceptable for a preliminary study, participants were
classified by level of ID, decreasing the size of the MCI and AD groups and limiting
statistical and discriminatory power. Therefore, future research should be carried out with
a representative sample, calculating power estimation before the onset of the study.

Second, alternatives forms are desirable to use in clinical practice and research in
neuropsychology. In our study, the PMIS-ID stimuli were chosen according to the data in
the general population, which could contribute to the ceiling effect of the scores. To avoid
this bias and to expand its use for people with mild ID, we recommend carrying out studies
to provide norms for word prototipicity and picture familiarity, according to appropriate
cultural context, for people with ID.

Third, the predictive capacity of the PMIS-ID cannot be evaluated reliably because it is
a cross-sectional study. Also, we have not considered the stage or severity degree of AD.
Our objective was to develop a rapid measure of memory decline associated with MCI or
AD to be applied in daily primary care, but it is well-known that follow-up of cognitive
decline is required in people with ID to confirm a diagnosis of MCI or AD. Therefore,
we recommend carrying out longitudinal studies with various time points and adapting
current staging scales in the general population for people with ID.

5. Conclusions

Limitations notwithstanding, the PMIS-ID is a valid memory screening test for people
with a moderate level of ID for use in primary health care centers and in clinical specialized
services. The findings in the current pilot study suggest that the PMIS-ID does not provide
a comprehensive memory assessment but may be useful as a first step in the diagnostic
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process to help clinicians in healthcare settings to determine the need to carry out a broader
diagnostic evaluation.
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