
Cognitive, adaptive and daily life functioning in
adults with 22q11.2 deletion syndrome
Claudia Vingerhoets, Julia Ruiz-Fernandez, Emma von Scheibler, Elfi Vergaelen, Nele Volbragt, Nele Soons,
Chaira Serrarens, Annick Vogels, Erik Boot, Therese van Amelsvoort and Ann Swillen

Background
22q11.2 deletion syndrome (22q11.2DS) is associated with cog-
nitive impairments and an increased risk of psychopathology.
Most of the research has been conducted in children and ado-
lescents, although the majority of affected individuals live well
into adulthood. Hence, limited data are available on functional
outcomes in adults.

Aims
To provide more insight in cognitive and adaptive abilities, and
daily life functioning (marital status, living situation and work
situation) in adults with 22q11.2DS.

Method
This retrospective study included 250 Dutch-speaking adults
(16–69 years) with 22q11.2DS from three sites in The Netherlands
and Belgium. Data on full-scale IQ (FSIQ) scores (assessed with
the Wechsler Adult Intelligence Scale), adaptive functioning
(assessed with the Vineland Adaptive Behavior Scale II), and
functional outcomes including marital status, living and work
situation were systematically collected from clinical files. In
addition, we examined predictors of adaptive functioning.

Results
The majority of individuals in our adult sample demonstrated a
low level of adaptive functioning (65%). In contrast to previous

findings in children and adolescents, the majority functioned at
an intellectual disability level (56%). Male sex, lower FSIQ and
autism spectrum disorder were predictors of lower adaptive
functioning (P = 0.016, P < 0.001 and P = 0.16, respectively).

Conclusions
These results suggest that low levels of cognitive and adaptive
functioning are common in adults with 22q11.2DS. Future lon-
gitudinal and multicentre studies including older patients (>40
years) are needed to further investigate cognitive and adaptive
trajectories and their interactions with physical and psychiatric
comorbidities.
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22q11.2 deletion syndrome (22q11.2DS) is a multisystem disorder
caused by a microdeletion on chromosome 22. With an estimated
prevalence of one in 2148 births,1 it is among the most common
microdeletion syndromes in humans. The phenotype is highly vari-
able and includes congenital heart disease, palatal abnormalities,
immunodeficiency and characteristic facial features.2,3 Moreover,
psychiatric disorders are common across the lifespan. In children
and adolescents, a high prevalence of neurodevelopmental disor-
ders, including attention-deficit hyperactivity disorder (ADHD,
up to ∼40%), autism spectrum disorders (ASD, up to ∼30%) and
anxiety disorders (up to ∼35%), has been reported.4 At adult age,
anxiety disorders remain common, with approximately 2–3 times
the expected population prevalence, as well as psychotic disorders,
with a 20-fold increased risk compared with the general popula-
tion.2 Regarding overall development, learning problems, cognitive
deficits and intellectual disability are often present.2,4 In children,
verbal IQ (VIQ) often exceeds performance IQ (PIQ) by >10
points.4 A modest but significant decline, most prominent in
VIQ, has been described in a subgroup of children and adolescents
with 22q11.2DS throughout development, particularly in indivi-
duals who developed a psychotic disorder.5 Moreover, cognitive
decline has been reported in a sample of adults with 22q11.2DS,6

suggesting that cognitive abilities may not be stable over time.7

Cognitive decline has been found to be steeper in those individuals
developing psychosis.5

Most of the studies in 22q11.2DS to date have been performed
in children and adolescents, although most individuals live well into
adulthood.8 Therefore, less is known about cognitive, adaptive and

daily life functioning in adulthood. Very few studies on cognitive
functioning in adults with 22q11.2DS are available.9,10 These
studies reported impairments in visual–perceptual abilities,
problem-solving and planning, and abstract and social reasoning10

and found that cognitive functions generally were more impaired in
patients with comorbid schizophrenia.9

In addition to cognitive impairments, low levels of adaptive
functioning have been reported in adults with 22q11.2DS.8,11

Adaptive functioning refers to the set of personal and social skills
necessary to navigate through daily life and cope with environmen-
tal demands.12 In a previous study by Butcher et al,8 75% of indivi-
duals with 22q11.2DS (N = 100, mean age of 29 years) scored in the
functional deficit range, with daily living skills as a relative strength.
Adaptive functioning was predicted by full-scale IQ (FSIQ) and
having a diagnosis of schizophrenia. In their sample, 9% had an
IQ in the average range, 48% had borderline intelligence and 43%
had a mild intellectual disability. However, Butcher et al excluded
patients with a moderate or severe intellectual disability to
prevent possible floor effects. Therefore, given the absence of
other studies in adults, the proportion of adults with 22q11DS func-
tioning at a moderate or severe intellectual disability level remains
unknown. Nonetheless, studies conducted in children and adoles-
cents have reported that borderline intelligence andmild intellectual
disability are common, whereas average intellectual functioning and
moderate to severe intellectual disability are less often present.4,13,14

Information about cognitive, adaptive and daily life functioning
at adult age is important to counsel patients, families, and clinicians
and to provide targeted remediation, interventions and support for
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patients and their families. For example, levels of adaptive function-
ing were higher in employed adults with 22q11DS compared with
those who were unemployed.15 Moreover, adaptive functioning
more than cognitive functioning was found to predict employment
status in adults with 22q11DS.16 In addition, married individuals
with 22q11DS showed higher adaptive functioning and fewer
psychotic comorbidities compared with unmarried individuals
with 22q11DS.17 Therefore, the main aim of the present study
was to gain more insight into the cognitive abilities, adaptive func-
tioning and functional outcomes (marital status, living situation and
work situation) of a large group of adults with 22q11.2DS. The sec-
ondary aim was to identify predictors of adaptive functioning. As
cognitive decline and low adaptive functioning have been repeatedly
described in a subgroup of patients, we hypothesised that on
average, adults with 22q11.2DS would function at a lower intellec-
tual and adaptive level than previously described in children with
22q11.2DS.

Method

The authors assert that all procedures contributing to this work
comply with the ethical standards of the relevant national and insti-
tutional committees on human experimentation and with the
Helsinki Declaration of 1975, as revised in 2008. This was a retro-
spective study based on data derived from scientific research as
well as clinical files. All research procedures involving human sub-
jects were approved by the Medical Ethics Committee of the
Maastricht University Medical Centre, Maastricht, The
Netherlands (NL70681.068.19) and the Ethical Committee of UZ
Leuven (S 52418). Ethical approval for the use of clinical case files
was waived by the respective local ethical committees.
Nevertheless, all patients and/or their legal representatives provided
written informed consent for their data to be used for scientific
research. All data were processed anonymously.

Participants

For this study, case files were collected for 250 patients who had
visited the specialised 22q11 copy number variant out-patient
clinic of Maastricht University Medical Center+, Maastricht, The
Netherlands (N = 127); ‘s Heeren Loo (a facility for people with
an intellectual disability), Amersfoort, The Netherlands (N = 57);
and the Center for Human Genetics at the University Hospital
Gasthuisberg, Leuven, Belgium (N = 66) were collected. All subjects
had a formal diagnosis of 22q11.2 microdeletion based on fluores-
cence in situ hybridisation or microarray. Generally, individuals
with 22q11DS are referred to these specialised clinics by their
general practitioner, a medical specialist (e.g. cardiologist, clinical
geneticist, intellectual disability physician) or a specialised clinic
for children with 22q11DS. Reasons for referral are typically con-
sultation on medical and/or psychiatric problems or 22q11DS-
oriented follow-up as advised in the clinical guidelines.2

Individuals can also be referred at their own request by their
general practitioner. All participants were aged between 16 and 69
years with a mean age of 28.66 years (s.d. 11.95) at the time of the
most recent clinical or research assessment. Assessments conducted
before the age of 16 were not taken into account. For some partici-
pants, measurement of IQ or adaptive functioning had been con-
ducted before the most recent clinical assessment but always at an
age ≥16 years (e.g. most recent clinical assessment at the age of
24 but most recent IQ measurements at the age of 20 years).
Supplementary Table 1 available at https://doi.org/10.1192/bjo.
2024.745 displays the mean ages for the separate assessments. A
22q11.2 microdeletion was confirmed for all participants by either

multiplex ligation-dependent probe amplification analysis, fluores-
cence in situ hybridisation with a standard 22q11.2 region probe, or
microarray (comparative genomic hybridisation).

Assessments
IQ

IQ scores were assessed with an age-appropriate version of the
Wechsler Intelligence Scale. A large number of individuals (N =
116) were assessed with a shortened version of the Wechsler
Adult Intelligence Scale III.18 Therefore, information about
working memory and processing speed was not available for
many participants. For an overview of the tests used for IQ assess-
ment, see Supplementary Table 1.

Adaptive functioning

Adaptive functioning was assessed with the Vineland Adaptive
Behaviour Scale (VABS II).12 The VABS is a semi-structured inter-
view assessing three core domains of adaptive functioning: commu-
nication, daily living skills (practical skills necessary in daily life
such as self-care and domestic tasks) and socialisation (skills neces-
sary to interact with others, regulate emotions, and engage in social
and leisure activities). From these three domains, an overall adaptive
behavioural score can be computed, with higher scores indicating a
higher level of adaptive functioning. Standardised scores were
reported, as well as developmental age equivalents. For some
patients, only developmental age equivalents were available from
the clinical file. In these cases, standardised scores were calculated
from the tables provided in the manual.12 When the age equivalent
corresponded to a range of standardised scores, the highest score of
that range was used.

Level of intellectual disability

The presence or absence of intellectual disability, and its severity,
were determined based on all information available on intellectual
functioning and adaptive functioning in daily life, in addition to
FSIQ scores, and according to the DSM-5. This means that not
only FSIQ but also adaptive functioning was taken into account in
determining (the level of) intellectual disability. For example, an
individual with a FSIQ of 74 and significant impairments in daily
living skills (e.g. in need of daily assistance with self-hygiene and
meal preparation) would be classified as having mild intellectual
disability. An overview of FSIQ and level of intellectual disability
is provided in Supplementary Table 2. For the majority of partici-
pants, the FSIQ corresponded to the clinical assessment based on
the DSM-5.

Functional outcomes

Living situation, work andmarital status were assessed asmarkers of
functional outcome. These variables were consistently reported in
all clinical case files. These variables were also assessed in a standar-
dised manner for scientific research and therefore chosen as indica-
tors for functional outcome. Marital and employment status have
previously been found to be predicted by adaptive functioning in
22q11DS.

Procedures

All data were gathered in the context of scientific research and/or
clinical care. Clinical case files were screened for information
about FSIQ scores, adaptive functioning, psychopathology and
functional outcomes (marital status, living situation and work).
All assessments were conducted by a trained and experienced
research assistant or experienced clinician. Psychiatric diagnoses
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(according to the DSM-5) were gathered from the clinical case files.
For the individuals that participated in scientific research, the
GOASSESS19 interview was administered by an experienced
research assistant and/or an experienced psychiatrist. The
GOASSESS covers a wide variety of psychiatric symptomatology
including mood and anxiety.19 Based on this information and add-
itional clinical information, an experienced psychiatrist determined
the diagnosis. In cases where both research data and clinical data
were available, we used the most recent research data because of
the standardised method of assessment. Hence, subjects seen at
two or more sites were assigned to the site where research data
were obtained.

Statistical analyses

All statistical analyses were performed in SPSS version 28 (IBM
SPSS Statistics). Demographics were compared between the three
sites using chi-squared test (sex), Kruskal–Wallis test (age) and
univariate analysis of variance (FSIQ, VIQ and PIQ). In addition,
we computed the prevalence of intellectual disability and
adaptive functioning deficits, psychopathology and several func-
tional outcome variables (e.g. marital and vocational status).
Multivariate linear regression models were used to identify
predictors of overall adaptive functioning, as well as separate subdo-
mains considering age, sex, FSIQ and history of psychopathology
(diagnoses) as predictor variables. All four models were checked
for multicollinearity. We also compared intellectual functioning
and presence of psychopathology between male and female
adults using chi-squared analyses. Sex differences in adaptive
functioning were examined using multivariate analyses of variance.
Finally, Pearson correlation coefficients were computed to explore
possible associations between age and adaptive functioning.
The main analyses were repeated in a group excluding subjects
below the age of 18.

Results

Sample demographics and IQ scores for the total sample as well as
samples per site are displayed in Table 1. The total sample consisted
of 250 adults with 22q11.2DS. Supplementary Table 1 displays the
mean age per assessment (IQ, adaptive functioning and functional
outcomes).

Intellectual level of functioning

Only 7% of adults with 22q11.2DS had intelligence scores within the
average range (FSIQ 85–115). Approximately 36% had borderline
intelligence. Fifty-six per cent functioned at the level of intellectual
disability, of which the majority met criteria for a mild intellectual
disability (43.4%). A moderate or severe intellectual disability

level of functioning was present in approximately 13% of the
patients. The results are displayed in Table 2.

Adaptive functioning

The mean age at time of last assessment was 30.3 years (s.d. 10.26).
The majority of adults had low levels of adaptive functioning, with
developmental age equivalent ranging from 9 years and 2
months for the communication domain, 9 years and 8 months for
the socialisation domain, and 11 years and 4 months for daily
living skills. The results are displayed in Table 2.

Multivariate linear regression analyses yielded significant pre-
dictive models for overall adaptive functioning (P < 0.001, adjusted
R2 = 0.395), communication (P < 0.001, adjusted R2 = 0.380), daily
living skills (P < 0.001, adjusted R2 = 0.346) and socialisation (P <
0.001, adjusted R2 = 0.246). All models were checked for multicolli-
nearity using variance inflation factor and tolerance scores.
Variance inflation scores were all below 5 (range 1.048–1.270),
and tolerance scores were below 0.1 (0.786–0.954). In addition,
Pearson’s correlation statistics for predictor variables were all
<0.70, with a maximum value of 0.395 for the correlation between
age and depression. FSIQ and ASD significantly predicted overall
adaptive functioning, as well as communication, daily living skills
and socialisation (Table 3). Sex predicted overall adaptive function-
ing, daily living skills and socialisation but not communication
(Table 3). Age at assessment only predicted daily living skills.
Finally, having an anxiety disorder predicted communication.
Notably, depression, psychosis and ADHD did not significantly
predict adaptive functioning. Regression models including VIQ
and PIQ did not predict adaptive functioning in an additional
explorative model (data not presented).

Functional outcomes

Functional outcomes are presented in Table 4.

Psychopathology

At least one psychiatric or neurodevelopmental disorder was
present in 52% of the individuals (n = 244). Within the total
sample, 31% had one psychiatric diagnosis, 17% had two diagno-
ses, 3% had three diagnoses and 1% had four diagnoses. ASD
(22%) and psychotic disorders (20%) were most often observed,
followed by depression (19%) and anxiety disorders (16%).
ADHD (7.1%) and bipolar disorder (0.8%) were the least preva-
lent in our sample. The results are reported in Supplementary
Table 3.

Sex differences

No significant differences were found in FSIQ (t(226) =−1.04,
P = 0.300), VIQ (t(214) =−1.13, P = 0.262) or PIQ (t(215) =−0.99,

Table 1 Sample demographics and IQ scores

Total sample
N = 250

Mean (s.d.)

Maastricht
n = 127

Mean (s.d.)

‘s Heeren Loo
n = 57

Mean (s.d.)

Leuven
n = 66

Mean (s.d.) P

Sex, male/female 109/141 52/75 26/31 31/35 0.683
Age, yearsa 28.7 (12.0) 31.0 (10.5) 32.4 (15.2) 20.83 (7.0) <0.001
FSIQb 70.5 (11.6) 72.7 (11.0) 62.6 (10.7) 70.9 (11.6) <0.001
VIQ 71.6 (12.8) 72.2 (13.3) 70.8 (12.5) 70.8 (12.3) 0.855
PIQ 69.5 (13.8) 68.7 (14.8) 66.9 (11.1) 72.2 (13.0) 0.073
De novo/familial/unknown 146/22/82 73/11/43 19/1/37 54/10/2 0.470

FSIQ, full-scale IQ; VIQ, verbal IQ; PIQ, performance IQ.
a. Mean age was significantly lower in the Leuven sample compared with the Maastricht and ‘s Heeren Loo samples (P < 0.001).
b. Mean FSIQ scores were significantly lower in the ‘s Heeren Loo sample compared with the Maastricht and Leuven samples (P < 0.001 and P = 0.001, respectively).
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P = 0.325) between male and female adults. However, males were
1.7 times more likely to have an intellectual disability than
females (odds ratio 1.7; 95% CI 1.01–2.83; P = 0.044). Women
were significantly more likely to function at a borderline intelli-
gence level than men (odds ratio 1.8; 95% CI 1.07–3.13; P =
0.026). No sex differences were found between average intelli-
gence, mild intellectual disability, moderate intellectual disability
or severe intellectual disability levels of functioning
(Supplementary Table 4).

Adaptive functioning was compared between males (N = 67)
and females (N = 96) (Supplementary Table 5). The results demon-
strated higher overall adaptive functioning (F(4, 157) = 6.21, P =
0.014, η2 = 0.37) and daily living skills (F(4, 157) = 7.32, P = 0.008,
η2 = 0.44) in females compared with males.

There was no statistically significant difference in the propor-
tion of adults with history of a psychiatric disorder between males
(59%) and females (47%). However, males were 2.4 times more
likely to have a psychotic disorder (odds ratio 2.4; 95% CI
1.28–4.51; P = 0.006) and 2.2 times more likely to have ASD (odds
ratio 2.2; 95% CI 1.16–4.24; P = 0.016) (Supplementary Table 6).
Functional outcomes for males and females separately are presented
in Supplementary Table 7.

Age effects

No significant associations were found between age and FSIQ (r =
−0.011, P = 0.869), VIQ (r = 0.009, P = 0.892) or PIQ (r = 0.018, P =
0.793). As psychosis is associated with cognitive decline, we exam-
ined the relationship between age and FSIQ (r =−0.285, P = 0.079),
VIQ (r =−0.113, P = 0.524) and PIQ (r =−0.003, P = 0.988) in a
subgroup of adults diagnosed with a psychotic disorder, but again
we found no significant associations. Age at time of assessment
was significantly positively associated with overall adaptive func-
tioning (r = 0.224, P = 0.004) as well as with the communication
(r = 0.206, P = 0.009), daily living (r = 0.236, P = 0.003) and social-
isation (r = 0.219, P = 0.005) subscales (Fig. 1). Adaptive functioning
was higher with increasing age. The main analyses were repeated
excluding individuals ≤18 years old; the results remained compar-
able (Supplementary Tables 8–10).

Discussion

The present study examined cognitive, adaptive and daily life func-
tioning in a large group of adults with 22q11.2DS. Overall, we report
a relatively high percentage of adults functioning at an intellectual
disability level, with the majority meeting criteria for mild intellec-
tual disability, and low levels of adaptive functioning, particularly in
the domains of communication and socialisation.

In contrast to the findings of studies on intelligence and cogni-
tive functioning in children and adolescents,4,7,13 the majority of
individuals in our sample met DSM-5 criteria for an intellectual dis-
ability. The number (56%) was also higher than that reported by a
previous study in adults.8 However, that study did not include
adults with 22q11.2DS with moderate and severe intellectual dis-
abilities. In the current sample, we found that approximately 13%
of adults met criteria for moderate and severe intellectual disability,
suggesting that these levels of (intellectual and adaptive) functioning
are more common in adults with 22q11.2DS than previously
assumed. A recent study by Leader et al11 reported an intellectual
disability prevalence of 85%, with moderate and severe intellectual
disability present in 40% of 101 adults with 22q11.2DS recruited
through 22q11 patient and family support groups. However, these
numbers were based on proxy reports (parents). In our study,
levels of intellectual disability were based on DSM-5 criteria
assessed by formal IQ and adaptive behaviour assessments and/or
by experienced clinicians.

There are several possible explanations for the relatively high
proportion of adults functioning at intellectual disability level com-
pared with previous research in children. First, these results could be
partly explained by ascertainment bias, as a subgroup of adults was
recruited through an intellectual disability facility. Moreover, cogni-
tive decline has been described in a subgroup of children and young

Table 3 Predictors of adaptive functioninga

Overall adaptive
functioning Communication Daily living skills Socialisation

B P B P B P B P

Age 0.34 0.058 0.16 0.456 0.57 0.004 0.37 0.067
Sex 11.90 0.005 9.56 0.063 12.13 0.011 11.59 0.016
FSIQ 0.84 <0.001 1.04 <0.001 0.84 <0.001 0.73 <0.001
Depression 1.14 0.802 7.97 0.153 −1.55 0.760 −0.92 0.858
Psychosis −1.95 0.717 −1.78 0.786 −3.66 0.542 2.28 0.708
Anxiety −9.84 0.111 −17.95 0.018 −1.79 0.794 −5.59 0.422
ADHD 7.05 0.457 4.56 0.692 5.67 0.590 13.42 0.211
ASD −14.37 0.005 −16.08 0.012 −11.38 0.050 −12.59 0.016

FSIQ, full-scale IQ; ADHD, attention-deficit hyperactivity disorder; ASD, autism spectrum disorder.
a. Numbers in bold reflect significant predictors.

Table 2 Level of intellectual and adaptive functioning in adults with
22q11.2DS

Level of intellectual functioninga N (total 250) Percentage

Average intelligence 17 6.8
Borderline intelligence 91 36.4
Mild intellectual disability 108 43.2
Moderate intellectual disability 25 10.0
Severe/profound intellectual disability 9 3.2

Level of adaptive functioningb N (total 163)a Percentage

High 0 0.0
Moderately high 1 0.6
Adequate 28 17.2
Moderately low 28 17.2
Low 106 65.0

Adaptive functioning
domain scores N

Standardised
score Age equivalent

Communication 162 53.1 9 years and 2 months
Daily living skills 162 69.1 11 years and 4 months
Socialisation 162 60.4 9 years and 8 months
Overall adaptive functioning 163 58.0

a. Level of intellectual disability based on DSM-5 criteria or only full-scale IQ (FSIQ) if no
additional data were available. Average intelligence: FSIQ 85–115; borderline intelli-
gence, FSIQ 70–84; mild intellectual disability, FSIQ 50–69; moderate intellectual dis-
ability: FSIQ 35–49; severe/profound intellectual disability FSIQ <35.
b. Vineland Adaptive Behaviour Scale scores were available for 163 of the 250 adults.
Adaptive functioning classifications were based on standard scores: high: 131–160;
moderately high: 116–130; adequate: 85–115; moderately low: 70–84; low: 20–69.

Vingerhoets et al

4
https://doi.org/10.1192/bjo.2024.745 Published online by Cambridge University Press

https://doi.org/10.1192/bjo.2024.745


adults with 22q11.2DS. Such decline may be related to the develop-
ment of mental health problems.6 In addition, adults with
22q11.2DS are at increased risk of developing Parkinson’s
disease,2 a neurodegenerative disorder associated with cognitive
deficits and dementia, from a relatively young age. The mean age
of our adult sample was relatively young. Therefore, future studies
including older patients should further investigate a potential pre-
mature ageing effect. Another possible explanation for the relatively
high percentage of adults functioning at an intellectual disability
level may represent a ‘growing into deficits trajectory’, meaning
that insufficient cognitive development leads to increased discrep-
ancy relative to age-required norms.20 Notably, we did not find an

association between age and FSIQ in our adult sample, which
may suggest that the ‘growing into deficits trajectory’ is more
likely than a degenerative cognitive decline (in terms of a decline
in ‘raw IQ scores’).

Another explanation for the discrepancy in findings could be
that we used DSM 5 criteria to determine the level of intellectual dis-
ability, in contrast to previous studies. This allows for a more com-
prehensive view of the individual’s capacities for daily life
functioning, as more emphasis is put on adaptive behaviour, and
generates a better representation of daily life functioning than use
of IQ scores alone. Given the large number of adults in our
sample with adaptive skills level in the moderately low and low
range, this could explain the relative high prevalence of intellectual
disability. Moreover, it may explain why intellectual disability was
more often present in male patients than in females, as males pre-
sented with lower levels of adaptive functioning, whereas no sex dif-
ferences were found in terms of IQ. However, in the general
population, intellectual disability is more common in males than
females. Therefore, this finding may not be characteristic of indivi-
duals with 22q11.2DS.21

Adaptive functioning

In line with Butcher et al,8 we found that the majority of adults with
22q11.2DS scored within the functional deficits range on the VABS.
Overall, adaptive functioning was predicted by FSIQ, sex and having
a diagnosis of ASD. Contrary to previous findings,8 history of a
psychotic disorder did not predict adaptive functioning in our
sample. As expected, patients with higher FSIQ demonstrated
higher levels of overall adaptive functioning, as well as higher func-
tioning on the separate domains of communication, daily living
skills and socialisation. Increasing age was associated with a
higher level of daily living skills, suggesting that adults with
22q11.2DS are able to acquire these skills, although this may
occur at a slower pace. Importantly, this suggests that adaptive func-
tioning may not decline with increasing age. However, this was a
cross-sectional study, and our sample of adults was relatively
young. Therefore, longitudinal studies are necessary to further
investigate this. Our findings also imply that adults with

Table 4 Functional outcomes in adults with 22q11.2DS

Functional outcomes N (total 246)a Percentage

Marital status
Single (never married) 188/246 76.4
Married 33/246 13.4
Long-term relationship 16/246 6.5
Divorced 5/246 2.0
Widowed 4/246 1.6

Living situation
With parents/family 92/246 37.4
With spouse/own family 52/246 21.1
intellectual disability setting 50/246 20.3
Independent (alone) 27/246 11.0
Protected environment (alone) 12/246 4.9
Psychiatric setting 9/246 3.7
With roommates 2/246 0.8
Other 2/246 0.8

Work/day care
Day centrer 63/243 26.0
Sheltered work 58/243 23.9
Regular job part-time 40/243 16.5
Unemployed/no daytime activities 25/243 10.3
School 23/243 9.5
Regular job full-time 19/243 7.8
Household 8/243 3.3
Volunteer work 7/243 2.9

a. Information on functional outcome was available for 246 of the 250 adults.
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22q11.2DS with a diagnosis of ASD have lower adaptive functioning
across all domains. This is in line with findings of lower adaptive
functioning in children and adolescents with idiopathic ASD.22

Finally, females with 22q11.2DS had higher levels of overall adaptive
functioning and daily living skills compared with males. The pres-
ence of ASD may mediate this relationship.

Psychopathology

In line with previous studies in adults with 22q11.2DS, we report
high rates of psychopathology.11,23,24 In our sample, approxi-
mately half of the adults had been diagnosed with at least one psy-
chiatric disorder. Additional psychiatric comorbidities were
relatively common. In line with previous findings, the most
common diagnoses were psychosis spectrum disorders and
ASD.2 In contrast to previous studies of 22q11.2DS, the preva-
lence of anxiety disorders and ADHD was relatively low in our
sample.23,24 Our sample included more adults with a moderate
or severe intellectual disability compared with previous studies,
which may have caused diagnostic overshadowing and underdiag-
nosis of anxiety disorders and ADHD. However, previous
research has demonstrated a lower prevalence of ADHD in
adults with 22q11DS (∼16%) compared with children (∼37%)
and adolescents (∼24%),23 suggesting that these symptoms do
not always persist in adulthood. Nevertheless, the low prevalence
of ADHD may have been caused by diagnostic overshadowing.
Indeed, an earlier study reported that ADHD was overshadowed
in 71.8% of cases with neurological learning disabilities.25 Male
participants with 22q11.2DS had increased risk of ASD and
psychotic disorders compared with females. This is comparable
with the general population, in which males are more often diag-
nosed with psychosis and ASD than females.26,27

Functional outcomes

Our results showed that only a limited number of adults with
22q11.2DS had a regular (paid) full-time job. Most employed parti-
cipants worked part-time or had an adjusted job in a protected
environment. This is in contrast to the findings of Mosheva
et al,16 who reported that 33.3% of their sample of 138 adults with
22q11 were in open market employment and 25.4% in assisted
employment, and 41.3% were unemployed. Moreover, Curtin et al
reported that 24.8% of their sample of 101 adults with 22q11DS
were employed.15 This may be related to the low levels of adaptive
functioning, as these skills are necessary to get and maintain a
job. Indeed, Mosheva et al16 found that employment was predicted
by adaptive functioning. In our sample, the level of adaptive func-
tioning was generally low. In addition, physical problems, which
were frequently present, may have limited the ability of participants
to maintain employment. Moreover, deficits in executive function-
ing are often observed in children and (young) adults with
22q11.2DS, including problems with multitasking, cognitive flexi-
bility and working memory.28–30 As these are abilities necessary
in daily life and in many working environments, this could contrib-
ute to the low percentage of participants in full-time, unadjusted
employment and the increased need for adjusted work. Future
studies should investigate to what extent medical problems such
as fatigue31 and rheumatic disorders2 contribute to the limited
number of adults with 22q11.2DS with a regular, full-time job,
and other functional outcomes. In contrast to the findings of previ-
ous studies in adults with 22q11.2DS, only a small percentage of our
sample was married.8,17 Females (17.1%) were more often married
than males (8.4%). This may have been because of the large
numbers of individuals with intellectual disability and low levels
of adaptive functioning in our sample. These low levels of adaptive
functioning could also explain the large number of participants

living with their parents/caregivers or in intellectual disability resi-
dential care. Our results indicate that the majority of adults with
22q11.2DS require substantial support in their daily living situation,
despite daily living skills being a relative strength of their adaptive
functioning.

Strengths and limitations

An important strength of this study was the large sample size, with
all participants recruited from specialised 22q11.2DS referral
centres in the Netherlands and Flanders. In addition, structured
and objective/standardised assessments (IQ, adaptive functioning,
psychiatric) were available for the majority of individuals. Some
limitations must be taken into account as well. An important limi-
tation of the present study was its retrospective nature. In addition,
assessment of adaptive functioning was not available for all indivi-
duals, as this is not part of standard care but is performed when indi-
cated, possibly causing ascertainment bias. However, we recruited
participants through several out-patient clinics and scientific
research studies, aiming to generate as representative a sample as
possible. Unfortunately, we did not have information about the
source and reason for referral to the specialised clinics for all partici-
pants. Adults with 22q11DS are often referred to specialised clinics
because of medical or psychiatric problems. This could have influ-
enced the results of our study. Finally, because of the retrospective
nature of the study, we used a dichotomous approach to assess psy-
chopathology instead of a more dimensional approach. Therefore,
subclinical symptoms were not taken into account but can in practice
have an impact on adaptive abilities and functional outcomes.

Clinical implications

The results of the current study contribute to our growing knowl-
edge on daily life functioning of adults with 22q11.2DS and may
help healthcare providers to counsel adults with 22q11.2DS and
their families. Importantly, the results also highlight the need for
an adequate and up-to-date diagnostic profile in adults with
22q11.2DS, focusing not only on IQ but also on adaptive function-
ing, functional outcomes (living situation, job) and psychopath-
ology. A complete profile of skills across different domains will
help adults with 22q11.2DS, their caregivers and healthcare profes-
sionals to set realistic goals to improve functioning and self-suffi-
ciency and will inform healthcare professionals about suitable
interventions. Although not specifically measured in this study,
assessment of executive functions could also provide valuable infor-
mation about how best to increase competencies and find suitable
employment in individual cases.2 In addition, it is important to
take into account medical comorbidities (which are frequently
present in this population) to support, guide and advise adults
with 22q11.2DS with respect to a realistic living situation and
job.2 Our results also emphasise the need for targeted and tailored
support for adults with 22q11.2DS and for good access to
(mental) healthcare services.

A low percentage of adults were being treated in a (long-stay)
psychiatric care setting or living in a psychiatric sheltered housing
facility at the time of assessment. In regular mental healthcare,
higher levels of self-sufficiency and independence are generally
expected, which may not match the support needs of adults with
22q11.2DS. An intellectual disability setting, where practitioners
typically are better equipped to match these needs, may be a suitable
alternative.

Future directions

The current findings suggest that low levels of adaptive and cogni-
tive functioning are common in adults with 22q11.2DS. In addition,
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males with 22q11.2DS display lower levels of adaptive functioning
and are more likely to have an intellectual disability, psychotic dis-
order and ASD than females with 22q11.2DS. Moreover, FSIQ and
presence of ASD consistently predicted adaptive function across all
separated domains of the VABS, highlighting the pervasiveness of
these problems and the need for tailored support in these areas.
Future longitudinal and multicentre studies including older patients
are needed to further investigate cognitive and adaptive trajectories
and the interactions with physical and psychiatric comorbidities.
Future studies should specifically pay attention to the impact of
individual characteristics, such as medical factors, neuropsycho-
logical factors (e.g. executive functions), psychiatric comorbidities,
family (parenting style, coping styles) and environmental factors
(risk and protective factors, adaptive learning environment) as
well as therapies and/or interventions on these trajectory patterns.
Understanding these diverse developmental outcomes and
changes are crucial to providing tailored support and care.
Increasing our knowledge of the developmental trajectories in
22q11.2DS will help to identify profiles of clinical need which can
guide intervention and treatment decisions, with the ultimate goal
of optimising quality of life for all individuals.
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