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Abstract
Objectives: To study (1) the prevalence of Autism spectrum disorder (ASD) characteristics in
older adults with and without depressive disorders, and (2) the social network and past
negative life events in those with a high number of ASD characteristics and those without a
large number of these characteristics.
Design: A large multi-site naturalistic prospective cohort study.
Setting: Data of the Netherlands Study of Depression in Older persons was used.
Participants: Older adults (aged 60 to 90 years) with (N=259) and without (N=114) a
depressive disorder according to DSM-IV criteria.
Measurements: ASD characteristics were measured with the abbreviated Autism Spectrum
Quotient with a cut off score of 70. Additional measures were the Composite International
Diagnostic Interview (CIDI), the Inventory of Depressive Symptomatology (IDS-SR), the
Becks Anxiety Inventory (BAI), the Close Person Inventory and the life events questionnaire.
Results: Of the older adults with a depressive disorder 31% showed elevated ASD
characteristics, which is much higher than the observed 6% in the comparison group. High
ASD characteristics were associated with elevated depression and anxiety symptoms, and
more comorbid anxiety disorders. But those with a high number of ASD characteristics did
not differ in the size of their social network or the number of negative life evens as compared
to those with less ASD characteristics.
Conclusion: ASD might be overlooked in older adults and especially within geriatric
psychiatry when diagnosing and treating depression and anxiety in older patients one should
be attentive to ASD.

KEY WORDS: Depression, Autism traits, Older adults
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Objective
Approximately one in hundred persons across the world1 meets the criteria for autism
spectrum disorder2 a psychiatric neurodevelopmental disorder. ASD is a debilitating disorder,
and difficulties in social interaction and communication, stereotyped or repetitive behaviours
and interests are at the core of this diagnosis. While ASD was originally perceived as a
childhood disorder, nowadays we know that the prevalence of ASD is similar across the
lifespan3 and that ASD is a lifelong disorder. Only relatively recently it has been recognized
that ASD can also be diagnosed in (late) adulthood5,6. When the current older adults were
children, ASD was not yet broadly known. Moreover, ASD was thought to be mainly
prevalent in people with low intellectual functioning, while currently we know that ASD can
be present among all possible intelligence levels. Therefore, many of the older (intellectually
able) adults with ASD have probably remained unrecognized and undiagnosed7,8 These adults
with unrecognized ASD are often diagnosed with a secondary psychiatric condition whereas
the ASD diagnoses were often missed in standard diagnostic assessments7,9,10. The most
common secondary psychiatric diagnoses are mood (primarily depression) and anxiety
disorders9. Hence, we expect that especially among older adults with depression there will be
undiagnosed cases of ASD. If this is indeed the case, one would expect that the prevalence of
ASD characteristics will be higher in a group of older adults with depression as compared to
controls without a depression within a similar age range. This hypothesis will be tested in the
current study.
Another reason why we expect a relatively high prevalence of ASD characteristics in
(older) adults with a mood disorder stems from the literature on the relationships between
ASD and depression. Both mood (especially depression) and anxiety disorders are highly
prevalent comorbid diagnoses in those with an ASD diagnosis11-14-. Moreover, in non-clinical
adult samples a positive relationship between ASD characteristics and depressive and anxiety
symptoms15,16 has been observed. In line with these findings, high rates of ASD
characteristics has been reported in clinical samples of children with a mood and/or anxiety
disorder, but without ASD17. It is, therefore, highly likely that a similar pattern emerges when
focusing on adults with depression. Indeed, recently it was shown that 37% of adults with a
major depressive disorder (25 to 59 years) showed high ASD-like traits18. However, to our
knowledge it has yet not been tested whether this is also the case in older adults (60+) with a
depressive disorder. Given the earlier findings, our second hypothesis is that reporting more
ASD characteristics is associated with more depressive and anxiety symptoms.
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In addition, risk factors for developing late-life depression are thought to be common
in (young) adults with ASD which strengthens the hypothesis that ASD characteristics will be
more prevalent in adults with a known depressive disorders as compared to those without
such a disorder. For example, low perceived social support, inadequacy of social activity as
well as actual low social participation status, loneliness, high number of negative life events,
and multi-morbidity (i.e., having more than one psychiatric diagnosis) are known
vulnerability factors for developing late-life depressive symptoms19,20. Similar psychosocial
factors are thought to be common in individuals with ASD21,22. For example, given the dayto-day struggles people with ASD experience with respect to relationships, education, work,
and housing they might encounter more negative life events as compared to those without
ASD. However, while there are, to our knowledge, no systematic ASD studies focusing on
negative life events across the life span, several studies did focus on the social network of
individuals with ASD. In children with ASD only 34% has at least one good friend23 and in
adulthood 40% reported not to have any close friends at all24. This suggests that their social
network is relatively small. Our third hypothesis is that those with many ASD characteristics
will have a smaller social network. Moreover, we will explore whether this specific subgroup
will also experience more negative life events.
In summary, the purpose of the current study is to examine the presence and role of
ASD symptoms in older adults (60+ years) with and without depressive disorders. First, we
will determine how many persons score above the clinical cut off on a short version of a
widely used ASD screening instrument (AQ-28)25. We hypothesize that while in healthy older
adults approximately 1% will score above the ASD cut off; this percentage will be much
higher in older adults with a depressive disorder diagnosis. Second, that there is a positive
relation between the number of ASD characteristics and the number of depression and anxiety
symptoms. Third, we predict that those with a score above the AQ-28 cut off, will not just
have more depressive and anxiety symptoms, but will also have more actual mood an anxiety
disorders, have a smaller social network, and have experienced more negative life events than
those with a score below the AQ-28-cut off.

Methods
Participants
Five hundred and ten older adults (> 60 years) took part in a large multi-site naturalistic
longitudinal cohort study (2007-2010), the Netherlands Study of Depression in Older persons
4
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(NESDO). The aim of NESDO is to study the course and consequences of depressive
disorders in older adults and, therefore, participants (378 depressed older adults and 132
controls) in this prospective cohort were extensively tested. Please note that the study design
of NESDO has been described elsewhere26. In short, only individuals that had a good
command of Dutch language, scored 18 or higher on the Mini Mental State Examination
(MMSE)27, and were not suspected of having dementia according to clinicians were included.
Persons with a bipolar or psychotic disorder were excluded. For the current study, participants
(N= 376) were included when they filled out the shortened version of the Autism Spectrum
Quotient (AQ-28)25 which was included in a 6 month follow-up measurement between 2011
and 2012. These participants also filled out the Dutch versions of the Inventory of Depressive
Symptomatology Self Report (IDS-SR)28, the Becks Anxiety Inventory (BAI)29. Informed
consent was obtained from all participants before they participated in NESDO and please note
that none of the participants had an MMSE score below 21 and were able to give both oral
and written informed consent26. The study was approved by the medical ethical committee of
the VU University Medical Center and all participating institutes.
Depression group: 259 older adults with a depressive disorder in the past 6 months
participated at baseline in the study. Descriptives (see Table 1) are presented for 258
participants (M=70 years [range 60-90], 83 males/167 females), one participant’s AQ score
was three standard errors above the group mean and was, therefore, excluded. The older
adults with late-life depression in various developmental and severity stages were recruited
for inclusion in NESDO via mental health care institutes and general practitioners. Those with
a primary diagnosis of major or minor depression or dysthymia or after a positive screening
with the Geriatric Depression Scale (GDS-15)30 who could give written informed consent
were interviewed to determine whether they indeed met depression criteria. The Composite
International Diagnostic Interview (CIDI; WHO version 2.1; lifetime version,)31 was used to
assess the presence of a depressive disorder (major depression [MDD], dysthymia, and minor
depression) and/or comorbid anxiety disorder (generalized anxiety disorder [GAD], social
phobia, panic disorder, and agoraphobia) according to the DSM-IV criteria in the last six
months prior to the measurement day. The CIDI revealed that at baseline 26% (N=67) met
criteria for dysthymia, 94% (N=243) for MDD, and 3.9% (N=10) for minor depression. With
respect to the comorbidity with anxiety, the CIDI showed that 17.3% (N=25) met the
diagnostic criteria for GAD, 33.3% (N=48) for social phobia, 12.5% (N=18) with
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agoraphobia, 9.7% (N=14) for panic disorder without agoraphobia, and 13.9% (N=20) for
agoraphobia.
Comparison group: 117 older adults who had no lifetime depression participated and
were recruited via general practices. Descriptives (see Table 1) are presented for 114
participants (M=69.2 years [60-85], 44 males/73 females) as of three participants IDS-SR
score during follow-up was three standard errors above the group mean and two of these
participants also had a BAI score of three standard errors above the group mean.

Measures
The IDS-SR28 consists of 30 items related to key symptoms of depression, such as items
related to mood, motivation, and somatic symptoms. All items were answered on a four-point
scale (0 to 3). A higher score on the IDS-SR indicates more serious depression (see Table 1,
potential score range is 0 to 84 as 28 of the 30 items are scored). The psychometric properties
of this self-report scale are sound37.
The BAI29 consists of 21 items, which measures the emotional, physiological, and
cognitive symptoms of anxiety. All items were answered on a four- point-scale (0 to 3). A
higher score on the on the BAI indicates the presence of more severe anxiety symptoms (see
Table 1, potential score range is 0 to 63). The BAI was found to have sound psychometric
properties38.
The AQ-2825consists of 28 items related to ASD characteristics such as impaired
social relationships, impaired communication, and the need for a structured environment. All
items were answered on a four-point scale (1 to 4). For the current study we use the AQ-28
total score. A higher score on the AQ means that more severe ASD characteristics are present
(see Table 1, potential score range is 28 to 112). The AQ-28 is based on the 50-item AQ32 and
this abridged version of the AQ is recommended to be used in large scale studies when filling
out the full AQ version is to demanding. Other validated adult ASD questionnaires consists of
a larger number of items as compared to the AQ-28 and, therefore, we choose to use the AQ28 to ensure that we kept the additional time investment of the participants to a minimum. The
test–retest and interrater reliability and validity of the AQ-28 are acceptable to good25. We
used a cutoff of 70 to determine the percentage of individuals that have relatively severe ASD
characteristics. This stringent cut-off has a sensitivity of .94 and a specificity of .91 when
distinguishing between an ASD and healthy control adult samples (mean age between 21 and
45 years)25.
6
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Besides the above mentioned three questionnaires we used information from two other
questionnaires that are filled out by the participants: the Close Person Inventory (CPI)33 and
the life events questionnaire (LEQ)34. The CPI consists a series of questions related to details
about present social support from the four most intimate persons of the participant. For the
current study we used the reported number of persons in the network of the participant with
who the participant has regular and important contact and is older than 18 years of age. The
LEQ consists of a series of questions related to different types of life events that are
experienced as negative by most people (such as illness, dead of a family member, financial
problems). For the current study we used the number of negative life events across the last
five years.

Statistical analyses
To determine whether in the depression group more participants score ASD positive on an
ASD screener, percentages were calculated of those scoring above the 70 points cut off on the
AQ-28 per group. A Chi square test was conducted to compare these percentages. Second, we
ran Pearson correlation analyses to explore the relationship between AQ-28 and the
depression and anxiety questionnaire scores in each of the two groups. Third, we compared
those individuals with a score above the AQ-28 cut off with those with a score below the AQ28 cut off. The inclusion in these two groups was independent of whether or not they had a
depression diagnosis when the study started. We conducted an MANOVA with group as
between subject factor and the total scores of the questionnaires (except for the AQ-28) as
dependent measures. We also conducted Chi square test and ANOVAs to test whether these
two groups differed in gender distribution, CIDI scores, social support, and negative life
events.
All analyses were conducted with SPSS version 21. Confidence intervals for the
percentages were calculated via http://vassarstats.net/prop1.html (i.e., we used the so-called
Wilson procedure without correction for continuity, see35) and confidence intervals for
correlations via http://onlinestatbook.com/lms/estimation/ correlation_ci.html36). Partial eta
squared was reported as effect size.

Results
Those of the original NESDO cohort (N=134) excluded from the current study due to missing
AQ-28 data were slightly older (F (2, 504)=7.77, p<.001, partial η²=.03), but did not differ on
7
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the IDS-SR and BAI total scores from those that did fill out the AQ-28 (respectively, F (2,
504)=1.55, p=.21, partial η²=.01 and F<1, p=.87, partial η²=.00. Hence, there seems no
selection bias in the current sample that might confound our interpretation of the presented
AQ-28 analyses. Moreover, the depression and the comparison group did not differ from each
other with respect to gender and age, suggesting that on a group level the two groups were
well matched on gender and age. We did, as expected, found significant differences, with
respect to all anxiety and depression measures, Wilks Lambda=.50, F(2,349)=171,8, p<.001,
partial η²=.70. With respect to the MMSE the depression group had a slightly lower score, but
the effect size was rather small (see Table 1).
In the comparison group 2.6 % (N=3; CI 0.9%- 7.5%) had a score above the AQ-28
cutoff of 70, while in the depression group 31.0% (N=80; CI 25.7%- 37.0%) scored above
this cutoff, which is significantly more, Χ2 (1, N=372) = 36.73, p<.001. In both groups we
observed positive, but small correlations between the AQ-28 total score and respectively the
IDS-SR total score (Comparison group r (108) =.12, p (2-tailed) =.20; Depressive group r
(241) =.29; p (2-tailed) <.001) and the BAI total score (Comparison group r (108) =.17, p (2tailed) =.07; Depressive group r (241) =.28, p (2-tailed) <.001; see Figure 1 and 2 for details).
These low correlations implies that there is hardly any overlap between the constructs we
intend to measure with the AQ-28 and the IDS-SR and BAI.
The high ASD group (i.e., group scoring above AQ-28 cut off; N=83) and low ASD
group (i.e., group scoring below AQ-28 cut off; N=284) did not differ from each other with
respect to age, but we observed significant differences. There were relatively more males in
the high ASD group as compared to the low ASD group. Moreover, and by definition in line
with the former group analyses, on the IDS-SR and BAI total scores the high ASD group
showed more symptoms as the low ASD group. With respect to the diagnosis at inclusion
(i.e., CIDI scores) major depressions, dysthymia, general anxiety disorders, social phobia, and
agoraphobia were more common in the high ASD group as compared to the low ASD group
(see Table 2). In contrast to our hypothesis, there were no significant differences between the
two groups in the size of the social network (CPI score). The exploratory analyses revealed
that also the number of negative life events (LEQ score) did not differ between the high and
low ASD group.

Conclusion
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As predicted, a larger proportion of older adults with a current depressive disorder showed
relatively high number ASD characteristics as compared to those without depressive
disorders. Moreover, an increase in the severity of the ASD characteristics was related to an
increase in self-reported anxiety and depressive symptoms, but given the low to medium
correlations between ASD and depression and anxiety symptoms the elevated prevalence of
ASD characteristics in older adults with a depressive disorder does not seem to be due to item
overlap of the questionnaires. Those with high ASD characteristics did have more comorbid
disorders, but, in contrast with our expectations, neither had a smaller social network or
experienced more negative life events as compared to those with a low number of ASD
characteristics.
Approximately 31% of the older adults score above the ASD cut off, which is slightly
lower than the percentage (36%) of those with high ASD traits in much younger adult
population with depressive disorders18. In the relatively small Matsuo study not only another
ASD questionnaire was used, the used cut off was far more liberal. If we use a similarly
liberal cut off (i.e., 65) 43% of the older adults show elevated ASD characteristics. This more
liberal cut off of 65 is recommended to use in a clinical setting when one suspects ASD25 and
when using this cut off approximately 6.1% of the older adults without a history of mood or
anxiety disorders did show elevated ASD characteristics. This is much higher as the expected
1% prevalence of ASD across the life-span which might suggest that this ASD questionnaire
(AQ-28) might overestimate ASD characteristics in older adults. Nonetheless in the
aforementioned adult study18 the social responsiveness scale for adults was used and with this
ASD measure even 14% of the young and middle aged healthy controls did show elevated
ASD traits. As with increasing age (societal) withdrawal is considered adaptive and the mean
age of the validation sample of the AQ-28 is much lower as compared to the current study, the
question that remains to be answered is how many of these individuals with elevated ASD
characteristics or traits will actually might meet the ASD diagnostic criteria. The observed
increased prevalence of ASD characteristics in older adults with depressive disorders, the
earlier observation that adults with unrecognized ASD are often diagnosed with a secondary
psychiatric condition such as depressive disorders and anxiety disorders7,9,10, and the
observation that having more traits is associated with more comorbidities and a higher risk for
mental health problems37 do all suggest that also within geriatric psychiatry settings one
should be attentive to ASD.
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There are some potential caveats in the current study. First, while ASD is often more
common in males then females38, depressive disorders are more common in females then
males39. The majority of the current sample is female and whether a similar picture emerges
in older depressed males needs to be answered in future studies. In line with the literature
though, also in the current study those with elevated ASD characteristics were relatively often
males. Second, participants were included based on a current depression, and when anxiety
was the primary diagnoses people were not included, but having a comorbid anxiety disorder
was not an exclusion criteria. In the high ASD characteristics group social phobia was rather
common (30%). The differential diagnosis of social phobia and ASD is not an easy endeavor
and it, although speculative, it might be that some of those with social phobia are
misdiagnosed cases of ASD40. Third, we focused on older adults with a depressive diagnosis
in the past six months, but some might be currently in remission. The proportion of adults
with high ASD traits was much lower in a remitted major depressive disorder group (22%) as
compared to an unremitted group (46%)18. Exclusion of those in remission will, therefore,
probably even enhance the prevalence of those with high ASD characteristics. One could
hypothesize that those that have a life time history of depression might even have more ASD
symptoms as comorbidity of ASD with depression is already common at a young age18.
Fourth, although we excluded persons with (possible) dementia according the clinician, we
recognize that diagnosing dementia in persons that are severely depressed can be very
difficult. Therefore, we cannot be sure that we did not include persons in an early phase
dementia. However, given that there is no differences between the high and the low AQ group
in the number of participants with these relatively low MMSE scores, this does not seem to be
a likely explanation for our pattern of findings.
To conclude, ASD symptoms are more common in older adults with a known history
of depression than in a comparison group without lifetime depression, which suggest that
clinicians need to be attentive to ASD symptomatology within geriatric psychiatry setting.
Whether this also implies that ASD diagnoses are missed in this specific group of older adults
needs to be determined in future studies as for a clinical diagnosis established diagnostic
assessments are essential. However, in such a study it is of importance to take into account the
differential diagnosis with social phobia as the question remains to be answered whether
especially those formerly diagnosed with a social phobia are missed ASD cases.
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Table 1 Descriptives of two groups of elderly: a group with depressive disorders and control group
Group
Depression

Comparison

(N=258)

(N=114)

Statistics

Gender (M/F)

83/175

44/70

Χ2 (1, N=372) =1.45, p=.23

Age in years (M

70.1 (7.2)

69.2 (6.5)

F (1,371) =1.12, p=.29, pη2<.01

[SD])1

95% CI (69.2-70.9)

95% CI (68.0-70.5)

28.0 (1.8)

28.5 (1.4)

95% CI (27.7-28.2)

95% CI (28.2-28.8)

IDS-SR TotSc3

29.6 (12.8)

6.6 (4.2)

(M [SD])

95% CI (28.2-30.9)

95% CI (4.6-8.7)

BAI TotSc4

17.0 (10.7)

3.4 (3.6)

(M [SD])

95% CI (15.9-18.2)

95% CI (1.7-5.1)

AQ-28 TotSc

63.8 (10.4)

53.0 (8.0)

(M [SD])

95% CI (62.6-65.0)

95% CI (51.2-54.8)

2

MMSE (M [SD])

F (1,370) =8.55, p<.005, pη2=.02
F (1,366) =342.5, p<.001, pη2=.48
F (1,351) =170.1, p<.001, pη2=.33
F (1,371) =97.6, p<.001, pη2=.21

M=Male; F=Female; CI=Confidence Interval; MMSE=Mini Mental State Examination; CIDI=Composite International Diagnostic Interview;
IDS-SR=Inventory of Depressive Symptomatology Self Report; TotSc=Total Score; BAI=Becks Anxiety Inventory; AQ-28=28-item Autism
Spectrum Quotient.
1
Depression group: <70 N=157, 70-80 N=73, >80 N=28; Comparison group: <70 N=157, 70-80 N=73, >80 N=28
2
Depression group: MMSE score <24 or equals 24 N=10, >24 N=248; Comparison group: MMSE score <24 or equals 24 N=0, >24 N=117
3
As not all participants filled out the IDS-SR, the descriptive of this total score are based on 255 participants in the depression group and 112 in
the control group.
4
As not all participants filled out the BAI, the descriptive of this total score are based on 242 participants in the depression group and 110 in the
control group.
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Table 2 Descriptives of two groups of elderly: those scoring above the AQ-28 cut off and those with a score below this cut off.
Group
high ASD

low ASD

(N=83)

(N=289)

Statistics

Gender (M/F)

37/46

90/199

Χ2 (1, N=372) =5.18, p=.02

Age in years (M [SD])

68.6 (6.6)

70.2 (7.1)

F (1,371) =3.42, p=.07, η2=.01

95% CI (67.1-70.1)

95% CI (69.4-71.0)

CIDI (n [%]) at baseline
Mood disorders
167 (57.8)

Χ2 (1, N=372) =32.5, p<.001

Dysthymia 29 (34.9)

38 (13.1)

Χ2 (1, N=372) =20.7, p<.001

Minor dep 4 (4.8)

12 (4.2)

Χ2 (1, N=372) =.07, p=.79

GAD 10 (12.0)

15 (5.2)

Χ2 (1, N=372) =4.8, p=.028

Social Phobia 25 (30.1)

23 (8.0)

Χ2 (1, N=372) =28.2, p<.001

Panic w. agoraphobia 7 (8.4)

11 (3.8)

Χ2 (1, N=372) =3.0, p=.083

Panic w/o agoraphobia 3 (3.6)

11 (3.8)

Χ2 (1, N=372) =.01, p=.94

10 (3.5)

Χ2 (1, N=372) =9.35, p=.002
F (1,366) =57.2, p<.001, η2=.14

MDD 76 (91.6)

Comorbid anxiety

Agoraphobia 10 (12.0)
IDS-SR TotSc1

32.9 (13.6)

19.6 (14.3)

(M [SD])

95% CI (29.8-35.9)

95% CI (17.9-21.2)

BAI TotSc2

20.3 (12.1)

10.5 (9.8)
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(M [SD])

95% CI (18.1-22.6)

95% CI (9.3-11.8)

No of Neg life events (past 5

1.7 (1.3)

1.6 (1.3)

years)3

95% CI (1.4-2)

95% CI (1.4-1.7)

Network of persons (n [%])4

49 (59.1)/ 22 (26.5)/

129 (45.4)/ 88 (31.0)/

0-5/6-10/11-15/>16)

6 (7.2)/ 6 (7.2)

32 (11.3)/ 35 (12.3)

F (1,368) =.56, p=.46, η2=.00
Χ2 (1, N=367) =5.39, p=.145

M=Male; F=Female; CI=Confidence Interval; CIDI=Composite International Diagnostic Interview; MDD=Major Depressive Disorder; Minor
dep=Minor Depressive Disorder; GAD=Generalized Anxiety Disorder; IDS-SR=Inventory of Depressive Symptomatology Self Report;
TotSc=Total Score; BAI=Becks Anxiety Inventory; AQ-28=28-item Autism Spectrum Quotient.
1
As not all participants filled out the IDS-SR, the descriptive of this total score are based on 367 participants.
2
As not all participants filled out the BAI, the descriptive of this total score are based on 352 participants.
3
As not all participants filled out the LEQ and there were two outliers, the descriptive of this total score are based on 369 participants.
4
As not all participants filled out the CPI and there were two outliers, the descriptive of this total score are based on 367 participants.
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Figure 1. The relationship between the ASD characteristics (AQ-28 total score) and depression symptoms (IDS-SR total score) for depressed
older adults (grey) and comparison group (black). The cut off of the AQ-28 (short autism spectrum questionnaire) is 70, see bold line.
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Figure 2. The relationship between the ASD characteristics (AQ-28 total score) and anxiety symptoms (BAI total score) for depressed older
adults (grey) and comparison group (black). The cut off of the AQ-28 (short autism spectrum questionnaire) is 70, see bold line. Please note that
the participant in the upper right corner is not an outlier (i.e., within 3SE from groups mean), and excluding this participant did not alter the main
pattern of findings.

20

Geurts et al., AQ scores in older adults
View publication stats

100

90

AQ-28 total score

80

70
Depression

60
Comparison

50

40

30

20
0

10

20

30

40

BAI total score

21

50

60

