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Abstract

Objective

Increasing literature reported higher rates of psychiatric disorders in parents of children with
autism spectrum disorder (ASD), as well as of autistic-like features in social and cognitive
functioning. However, little attention has been paid to the association between autistic traits (AT)
and global functioning in this population. The aim of the present work was to investigate clinical
and functional correlates of AT among parents of ASD children, with a specific focus on ruminative
thinking.

Methods

One hundred and twenty parents of ASD children were assessed by the Structured Clinical
Interview for Diagnostic and Statistical Manual of Mental Disorders (DSM-5), the Adult Autism
Subthreshold Spectrum (AdAS Spectrum), the Ruminative Response Scale (RRS), the Social and
Occupational Functioning Assessment Scale (SOFAS).
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Results

Subjects with at least 1 psychiatric disorder (39.2%) showed significantly higher AdAS Spectrum
and RRS scores. Subjects with a history of school difficulties and with language development
alterations scored significantly higher on specific AdAS Spectrum domains. A significant negative
correlation was found between SOFAS and AdAS Spectrum scores, as well as between SOFAS and
RRS scores. AdAS Spectrum nonverbal communication domain score was identified has a
statistically predictive variable for the presence of psychiatric disorders and lower SOFAS scores.
Finally, we found a significant indirect effect of AdAS total score on SOFAS score, which was fully
mediated by RRS total score.

Conclusions

AT in parents of ASD children seem to be associated with a higher vulnerability toward
psychopathology and with a lower global functioning. Ruminative thinking may play a role in the
relationship between AT and functional outcome.

Introduction

Autism spectrum disorder (ASD) is a condition characterized by impaired social communication
and interactions, associated with a pattern of repetitive behaviors and narrow interests, with or
without intellectual disability. ! A wide number of studies focusing on autism etiopathogenesis
highlighted the role of genetic heritability, which seems to interact with environmental, mostly
intrauterine, factors. 2> Although a family aggregation is reported in ASD since 1977,% an
increasing number of studies stressed the presence of a wide spectrum of milder symptoms, such
as cognitive, social, and language impairments, among parents and siblings of ASD subjects. This
evidence led to the concept of broad autism phenotype (BAP), a label employed to describe the
wide spectrum of subthreshold autistic traits (AT) that can be frequently detected among first-
degree relatives of ASD probands. &%° Parents of ASD patients often show little interest in social
interactions, and they usually have few, shallow friendships. 1*€ In this framework, Sucksmith et
al reported, among fathers of ASD probands, the presence of empathy deficits. ” Moreover,
parents and siblings of ASD children frequently show difficulties related to verbal and nonverbal
communications 1822 as well as impaired executive functions 2 and a ASD-like pattern of narrow
interests. 172124 25 Taken together, all these elements—impaired social skills, language difficulties,
restricted interests, and behaviors, similar, although less severe, to those of ASD patients—
represent the typical features of BAP, which has been interpreted as a mild phenotypic variant of
the disorder. 1*26-28 Some authors reported that even the Theory of Mind, the ability to assess
information related to other people’s mental states, seems to be compromised in parents of ASD
children, 2°-32 although this result has not been confirmed in all the studies. 2 33 In this framework,
other studies pointed out that some specific personality traits can be frequently found among
family members of ASD subjects, such as shyness, suspiciousness, hypersensitivity to criticism,
aloofness, insensitivity, and rigidity. 1* 3* A wide number of studies investigated neurobiological
features of first-degree relatives of ASD children, further supporting the conceptualization of
BAP.2 %15 |n particular, neuroimaging has been variously employed in this population, reporting
neurostructural and neurofunctional alterations in parents of ASD probands, also in those not



behaviorally impaired (although more significant abnormalities were reported in subjects with
behavioral correlates of BAP). > Although genetic epidemiological studies stressed a genetic basis
and heritability not only of ASD features, but also of BAP-like personality traits, 1> abnormalities in
different kinds of biochemical parameters have been found among parents of ASD children, similar
to those reported in their probands. > % Higher blood levels of serotonin (5-HT) is one of the traits
more consistently associated with autism spectrum, # but most recent studies highlighted also
altered levels of inflammatory markers, oxidative stress, and microbiota profiles in both ASD and
BAP subjects. 24 These findings are of particular interest because they may contribute to
explaining the higher prevalence of autoimmune diseases and gastrointestinal symptoms among
ASD children and their relatives, further characterizing BAP also from a neuroimmunological point
of view.> 4

More recently, increasing literature is stressing that subthreshold autism spectrum symptoms
seem to be continuously distributed in general population, and in particular in some high-risk
groups, such as university students, as well as among clinical samples of patients with other
psychiatric disorders, where AT are generally associated with higher severity and with increased
suicide ideation and behaviors. 3>7*7 Although in literature the impact of AT in global functioning
has been investigated in general population, 4! studies among parents of ASD children generally
focused mainly on work and social adjustment related to the burden to raise a child with ASD,
rather than on the functional impairment related to their own AT.>2 On the other hand, the
prevalence of psychiatric conditions has been investigated also among relatives of ASD probands,
highlighting an increased risk for mood disorders: one of the firsts studies in the field was led by
Delong and Dwyer, >3 who found a higher rate of mood disorders in relatives of ASD children with
respect to the general population. Other studies >* > reported an increased rate of anxiety and
mood disorders among parents of ASD children when compared with parents of children with
Down’s syndrome. Although the burden of raising an autistic child may partially explain the higher
rate of psychiatric conditions in this group, it has been observed that this issue cannot account for
the overall increased rate of mood disorders. °® >’ Moreover, according to another study, the
majority of depressed mothers of ASD children reported their first depressive episode before the
birth of the child. °® >° In this framework, Ingersoll and Hambrick, highlighting an increased rate of
depression in mothers of ASD children, hypothesized a role of AT in the development of mood
symptoms. °° Several studies stressed also a high rate of social anxiety and obsessive—compulsive
disorder among relatives of autistic probands, °® 6062 |eading to hypothesize that social anxiety
and obsessive—compulsive traits may be considered as core features of BAP. °% 0 |t is interesting
to note that social anxiety is a disorder which implies an impairment in social functioning, with
strong neurobiological underpinnings, ¢ and which is supposed to mask autistic-like symptoms
especially among females, where ASD frequently remain undiagnosed. ® In this framework, it is
noteworthy that a large body of evidence is stressing that mental rumination, as a maladaptive
pattern of repetitive thinking which often impairs problem solving and negative emotion
processing, may play a key role in the onset of different kinds of psychiatric disorders, 6-68
increasing also the risk of suicide ideation and behaviors. 36 32 46.69,70 Ryminative thinking is a
dimension frequently associated with ASD and AT, #6772 which has been reported to possibly
mediate the relationship between autistic-like traits and psychiatric symptoms. 42 However, this
dimension has been poorly investigated among parents of children with ASD.



Although, as reported above, previous studies reported a higher frequency of different kinds of
psychiatric disorders among parents of ASD probands, as well as autistic-like deficits in social
communication and executive functioning, no study to the best of our knowledge has investigated
the association between AT, ruminative thinking and global functioning (including clinical
correlates) in parents of subjects with ASD.

In this framework, the aim of the present work was to investigate clinical and functional correlates
of AT in a sample of parents of children with ASD, with a special focus on ruminative thinking. We
hypothesized to find a high correlation between AT and rumination and an association of AT and
ruminative thinking with a lower global functioning, as well as with a higher presence of
psychiatric disorders. We also hypothesized that ruminative thinking may mediate the association
between AT and the impairment in global functioning.

Methods

Although, as reported above, previous studies reported a higher frequency of different kinds of
psychiatric disorders among parents of ASD probands, as well as autistic-like deficits in social
communication and executive functioning, no study to the best of our knowledge has investigated
the association between AT, ruminative thinking and global functioning (including clinical
correlates) in parents of subjects with ASD.

In this framework, the aim of the present work was to investigate clinical and functional correlates
of AT in a sample of parents of children with ASD, with a special focus on ruminative thinking. We
hypothesized to find a high correlation between AT and rumination and an association of AT and
ruminative thinking with a lower global functioning, as well as with a higher presence of
psychiatric disorders. We also hypothesized that ruminative thinking may mediate the association
between AT and the impairment in global functioning.

Instruments
AdAS Spectrum

The AdAS Spectrum is an instrument developed and validated by Dell’Osso et al, 7> with the aim to
assess autism spectrum symptoms in adults with average intelligence and without language
impairment. It has been tailored to evaluate not only overthreshold manifestations, but also a
wide range of subthreshold, isolated or “atypical” features (including female-specific
manifestations) such as those included in the BAP. The questionnaire is composed by 7 domains,
for a total of 160 dichotomous items. The AdAS Spectrum has been proved to be highly correlated
with other instruments in the field, such as the Autism Spectrum Quotient (Pearson’s correlation =
0.77). The instrument demonstrated also an excellent reliability (Kuder Richardson’s coefficient =
0.964).

RRS

The RRS is an instrument composed by 22 items, widely utilized in literature to investigate the
presence of ruminative thinking. The items are grouped in 3 dimensions: reflection, brooding, and



depression, and the answers are organized in a 4-point Likert scale. The RRS demonstrated an
excellent internal consistency (Cronbach’s alpha = 0.89). 73 74

SOFAS

The SOFAS is an observational instrument widely employed in literature to assess the level of
social and occupational functioning in a continuum, with scores ranging from 1 to 100 (higher
scores are associated with better functioning). It is specified that the impairment must be directly
related to the psychiatric (or somatic) symptoms in order to be rated. 7°

Statistical analyses

We utilized Student’s t tests to compare the mean scores on AdAS Spectrum and RRS between
males and females, between subjects with/without a psychiatric disorder, as well as between
subjects with/without a history of school difficulties or a history of language development
alterations. We performed a Pearson’s correlation coefficient in order to evaluate the association
between AdAS Spectrum and RRS scores, between AdAS Spectrum and SOFAS scores, as well as
between RRS and SOFAS scores. A multiple logistic regression analysis, with a single block entry
(sex, AdAS Spectrum, and RRS domain scores were the independent variables), was employed to
identify the best predictors of the presence of a psychiatric disorder. Moreover, multiple linear
regression analysis was performed to identify the factors most predictive of SOFAS score, with sex,
AdAS Spectrum, and RRS domain scores as independent variables (also in this case, all variables
were entered as a single block). Finally, we performed a mediation analysis with AdAS Spectrum
total score as predictor, SOFAS score as dependent variable, and RRS total score as mediator. The
Hayes’s PROCESS tool was utilized; bootstrap confidence intervals and Sobel test for indirect effect
were computed. All analyses were performed using SPSS version 25 (IBM Corp., 2017).

Results

Our sample was composed by couples of parents of 60 ASD children, for a total of 120 subjects (60
males, 60 females) with a mean age of 39.82 + 6.02. A total of 39.2% of the subjects reported a
full-blown psychiatric disorder, whereas 15.8% of the subjects reported several comorbid
psychiatric conditions. In particular, 11.7% of the subjects showed a bipolar disorder (N = 14),
17.5% (N = 21) a panic disorder, 25% (N = 30) other anxiety disorders, whereas 5.8% (N = 7)
reported feeding and eating disorders. According to our data, 22.5% (N = 27) of the sample was
employing psychopharmacological therapies. In particular, 11.6% of the total sample (N = 14) was
taking only 1 drug: among them, 64.29% (N = 9) employed benzodiazepines, 7.14% (N = 1)
antiepileptics and 28.57% (N = 4) antidepressants. Moreover, 10 subjects (8.33% of the whole
sample) were taking both antidepressants and benzodiazepines. Finally, 1 subject was taking
antidepressant and antipsychotics, and 2 subjects were treated with antidepressant,
antipsychotics, and benzodiazepines. We found an overall rate of 5.8% (N = 7) of previous school
difficulties, while 8 subjects (6.7%) reported a history of alterations in language development. The
mean score on AdAS Spectrum was 37.04 + 20.35, while the mean score on RRS was 36.76 + 9.65.
No gender differences were found on AdAS Spectrum total and domain scores, while females



scored significantly higher than males on RRS reflection subscale (8.10 + 2.36 vs 7.18 + 2.50; t =
-1.998; p =.048). Subjects with a psychiatric disorder showed significantly higher AJAS Spectrum
total and domain scores as well as significantly higher RRS total and domain scores (Table 1).
Subjects with a history of school difficulties when compared to those without, reported
significantly higher AdAS Spectrum total scores (61.14 + 31.05 vs 35.45 + 18.54,t=-3.38,p =
.001), as well as significantly higher AdAS Spectrum childhood/adolescence (10 + 4.69 vs 5.11 +
3.49,t=-3.51, p =.001), nonverbal communication (11.86 + 6.09 vs 6.601 + 4.10.49,t=-3.18,p =
.002), and inflexibility/adherence to routine (15.00 £ 9.02 vs 9.60 + 5.95, t = -2.24, p = .027)
domain scores, while they did not report higher RRS scores. Subjects with a language development
alteration scored significantly higher only on AdAS Spectrum childhood/adolescence domain score
(5.18 £3.50 vs 8.50 £ 5.45; t = -2.474; p = .015). We found significant correlations between all
AdAS Spectrum and RRS total and domain scores (Table 2). Moreover, we found a significant
negative correlation between SOFAS score and AdAS Spectrum total and domain scores, with the
exception of AdAS Spectrum empathy domain score. The highest correlation was found between
SOFAS and AdAS Spectrum nonverbal communication domain score (Table 2). Significant negative
correlations were found also between SOFAS score and RRS total and domain scores (Table 2). We
performed a multiple logistic regression analysis in order to identify the best predictors for the
presence of psychiatric disorders, which is a categorical variable. Although multiple independent
variables (in particular: sex, AJAS Spectrum, and RRS domain scores) were entered as possible
predictors, our results identified only the female gender and AdAS Spectrum nonverbal
communication domain score as predictive variables for the presence of a psychiatric disorder
(Table 3). Moreover, we performed a multiple linear regression analysis with SOFAS score as the
dependent continuous variable in order to evaluate possible statistically significant predictors of
social and occupational functioning, including sex, AdAS Spectrum, and RRS domain scores as
independent variables. The regression equation was significant (F[11, 93] = 3.676, p <.001), with
R? = 0.303, and the model identified the AJAS Spectrum nonverbal communication domain score
as the only significant predictive factor for a lower SOFAS score (Table 4). Finally, the significant
negative correlations of both AdAS Spectrum and RRS total scores with SOFAS score (r =-0.38, p <
.001, and r = -0.40, p < .001, respectively) as well as the significant positive correlation between
AdAS Spectrum and RRS, suggested us to verify the eventual presence of a mediating effect of RRS
total score on the relationship between AdAS Spectrum and SOFAS score. The mediation analysis
showed a significant indirect effect of AdAS Spectrum total score on SOFAS score through RRS
total score, b =-0.12, 95% bootstrapped 95% ClI [-0.23, -0.04]; Sobel test showed b =-0.12, Z =
-2.64, p =.008 for RRS total score. It is noteworthy that the mediation appears to be full because
there was a significant total effect (b = -0.220, p = .001), but not a significant direct effect (b =
-0.10, p =.152) of AdAS Spectrum total score on SOFAS score (Figure 1).

Discussion

The aim of the present work was to investigate clinical and functional correlates of AT and
ruminative thinking in a sample of parents of children with ASD. The rates of psychiatric disorders
in our sample are in line with those highlighted in previous literature, which stressed a higher
presence of mood and anxiety disorders in parents of ASD children than in general population.>” In
particular, our sample showed a 11.7% rate of bipolar disorders, while the reported prevalence in



the general Italian population is about 1%. ’® 77 However, we did not find any case of major
depressive disorder (MDD), which is the most common mood disorder in the general Italian
population, with a prevalence about 10%. 7 Although previous studies reported higher rates of
different kinds of mood disorders, including MDD, in parents of ASD children, >’ >° our results are
somewhat is in line with recent findings that suggested a specific association of autism spectrum
with bipolar disorders, also from a genetic point of view. 6 Moreover, while in the general Italian
population the reported prevalence of anxiety disorders is about 11%, mainly represented by
specific phobia (5.7%), 77 we found in our sample a rate of 17.5% only for panic disorder (vs a
prevalence of 2% in the general Italian population), /7 and a 25% rate of other anxiety disorders.
Finally, according to other studies that stressed higher rates of feeding and eating disorders
among BAP subjects, 3° in our sample parents of ASD children showed a 5.8% rate of feeding and
eating disorders, while in the general Italian population, the reported prevalence is about 0.6%.72
Globally our results, in line with other studies, 3% 4% 42 46 seem to suggest an association between
BAP and specific kinds of psychiatric disorders, although further researches in wider samples are
needed to clarify this point.

The relatively high rates of school difficulties and language development alterations that we found
in our sample, associated with significantly higher AT during childhood and adolescence, are in line
with other studies that reported increased rates of delays in language development and pragmatic
language alterations among relatives of ASD children. 324 7° Moreover, we found that higher AT
were associated with the presence of psychiatric disorders, as well as to a lower global
functioning. This result adds to previous data, which reported high levels of AT in different kinds of
psychiatric disorders, 4°*” as well as a higher frequency of psychiatric conditions in parents of
subjects with ASD. °® 57 Some studies in this field ascribed the higher rates of psychopathology in
parents of ASD children to the extremely stressful experience of raising a child with ASD, which
may be more severe than the stress of raising a child with different kinds of disorders, such as
mental retardation. 7 882 |n this framework, our data are in line to those of Ingersoll and
Hambrick >° who reported that the presence of depressive mood in mothers of ASD children was
directly related to their own BAP score (as measured by the Autism Spectrum Quotient), rather
than to parental distressing. Previous studies variously highlighted also an impairment in social
and occupational functioning among parents of ASD children, focusing in particular on the stress
related to the diagnosis of their child. >> When the child receives a diagnosis of ASD, the family unit
must adjust to their new circumstances in a way that changes their life, including marital
relationships, work arrangement, coping styles, and future perspectives. > However, according to
our results, it seems that lower SOFAS scores were associated with higher AT: in this framework,
we could also hypothesize a role of the BAP in the impairment of global functioning observed in
this group, as reported in different populations. -1 Both poor functional outcome and the
presence of psychiatric conditions among parents of ASD children might be, at least partially,
considered as a consequence of their own BAP traits. >* 838> BAP may act as a risk factor for the
development of psychiatric symptoms, either directly, because mood and anxiety disorders may
be considered as an associated feature of BAP, with which they share also a genetic liability, or
indirectly: the presence of AT may be considered as a vulnerability factor for developing post-
traumatic spectrum symptoms after stressful events, including also those related to the role of
caregivers. 3% 40 Moreover, BAP features may imply more difficulties in reaching social support due
to the impairment in social skills. 3% 4% 8 Other features associated with BAP, in particular



intolerance of uncertainty and sensory sensitivity, have been considered as a potential risk factor
for the development and maintenance of affective problems in the general 872 as well as in
ASD.8% %0 Our results identify in the nonverbal communication problems (as measured by AdAS
Spectrum), the statistically predictive dimension for the presence of psychiatric conditions, and
poorer social and occupational functioning. These data are in line with a previous study, which
stressed the link between autistic-like nonverbal communication impairment and suicide risk
among university students. 4’ It is noteworthy that social support seems to be a strong predictor of
adjustment for parents of children with ASD, % °2 while communication impairment may result in
higher social isolation, with more difficulties in externalizing and processing emotions, leading to
reach lower social support, thus increasing the vulnerability to psychopathology. 4> 479394 |In our
sample, we did not find gender differences with respect to AT. Several investigations reported an
increased expression of some (but not all) BAP features among male relatives: in particular higher
aloofness, rigidity, irritability, and sensitive traits ! as well as pragmatic language alterations.>®
Despite that, not all the studies have reported such differences, 1% 14 % and our results seem to be
in line with these latters. However, according to our data, female gender was a statistically
predictive factor for the presence of psychiatric disorders, together with autistic-like nonverbal
communication features. These data reflect results from other studies, which highlighted higher
rates of psychopathology among females, including in samples composed by parents of ASD
children. >’ In our sample, gender was not a predictive factor for the presence of a lower social and
occupational functioning. Previous studies reported, among parents of ASD children, a lower
functioning in mothers than in fathers, which was generally associated with higher levels of
stress.?” %8 Although the role of gender differences on the impact of parenting stress is still
controversial, 8% %° females often show, in different kinds of samples, a higher vulnerability to
trauma- and stress-related symptoms. 100 101

Our data reported also a significant association between ruminative thinking and the presence of
psychiatric disorders, as well as between ruminative thinking and lower global functioning. Mental
rumination involves perseverative thoughts that revolve around a negative emotion or situation.
As an unintended and involuntary process, rumination is often long lasting and may consume
cognitive resources, leading to poorer outcome. 38 ¢ These results confirm the wide amount of
studies which stressed the role of rumination in promoting different kinds of psychopathology.®6-68
On the other hand, ruminative thinking is a feature frequently associated with AT. 4> 7% 72 ASD
patients frequently show also features like perseverance and repetitiveness, including pervasive
rumination on specific subjects. 38 In a recent meta-analysis, it has been stressed that ASD patients
often show difficulties in inhibitory control, 1°2a feature that seems to contribute, in this
population, to increasing the tendency to rumination, in particular about negative emotional
experiences, eventually implying a higher vulnerability toward depressive symptomatology. %3 In
this framework, our results, which stressed a significant correlation between AT and rumination as
respectively measured by AdAS Spectrum and RRS, add to previous literature, 4 confirming the
strong link between those 2 dimensions. Moreover, it is noteworthy that, according to the
mediation analysis, we found a significant effect of AT on the social and occupational functioning
score; however, this effect was totally mediated by the presence of ruminative thinking. This result
is in line with another study, which reported a mediating role of rumination in the relationship
between AT and mood symptoms. #?> Globally, these data seem to further suggest a



transnosographic role of rumination in the development of psychopathology and functional
impairment in subjects with higher vulnerability.

This study suffers from several limitations. First, the cross-sectional design prevented us from
clarifying the temporal, and eventually causal, relationship among AT, rumination, and global
functioning or psychiatric symptoms development. Moreover, the AdAS Spectrum and the RRS are
self-reported instruments, and patients may have over- or underestimated their own symptomes,
eventually leading to the presence of biases in our results. This is an exploratory study conducted
in a small sample and without a control group, mainly focused on psychopathological features
chosen due to their known relationship with BAP. As a consequence, many demographic variables,
other than sex, potentially involved in the relationship between AT and global functioning were
not included in the study. In particular, according to previous literature, features such as marriage
quality, access to social support, as well as the child symptom severity, may play a significant role
in the level of adjustment among parents of ASD children. &% 92 We did not collect any kind of
neuroimaging, genetic, or biochemical data, although literature stressed the role of different kinds
of biological variables in determining BAP features. In particular, according to the most recent
studies, specific attention should be provided in clarifying the role of neurostructural and
neurofunctional characteristics, as well as the role of oxidative stress, immune system activation
and gut microbiota profiles, in shaping specific BAP psychopathological features and trajectories.?
415,104,105 Finally, pharmacological factors were not included in the analysis due to the small
sample size and the high heterogeneity of treatments reported among the subjects. Further
studies in wider samples and with a longitudinal design are warranted to clarify the relationship
between AT, rumination, and both clinical and functional outcomes among parents of ASD
patients.
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Table 1. Comparison between subjects with or without a psychiatric disorder on AdAS spectrum

and RRS score

Subjects with psychiatric

disorders (N=47)

Subjects without psychiatric

disorders (N=73) t P
Mean * SD Mean * SD
AdAS spectrum
Childhood/Adolescence 6.60 + 4.06 4.60 + 3.29 -2.90 .005
Verbal communication 5.13+2.95 3.39+2.07 -3.46 .001
Nonverbal communication 9-04 +4.66 5.48 +3.58 -4.60 <.001
Empathy 3.80+2.42 2.84+2.27 -2.17 .032
Inflexibility / Adherence to  11.76 + 6.76 8.6915.61 -2.63 010
routine
Restricted interests / 6.07 +3.82 3.73+£3.06 -3.45 .001
Rumination
Hyper/Hyporeactivity to ~ 3-34 + 2.49 2.34£2.05 -2.35 .021
sensory input
Total 45.76 £ 21.22 31.06 +17.50 -4.02 <.001
RRS
Reflection 8.46 +2.50 7.06 £2.29 -3.03 .003
Brooding 10.50£2.93 8.41+2.39 -4.09 <.001
Depression 21.82+5.78 18.52 £ 4.83 -3.26 .001
Total 40.78 +10.12 33.83+8.20 -3.96 <.001
Results statistically significant for p < .05 are in bold.
Table 2. Pearson’s correlation between AdAS Spectrum, RRS, and SOFAS scores.
SOFAS RRS reflection  RRS brooding  RRS depression RRS total
AdAS spectrum
Ch||dhood/Ado|escence -0.284* 0.355* 0.370* 0.338* 0.403*
Verbal communication -0.399* 0.462* 0.540* 0.581* 0.615*
Nonverba| communication '455* 0439* 0535* 0546* 0592*
Empathy -0.159 0.265* 0.457* 0.406* 0.442%*
Inflexibility / Adherence to -0.245% 0.371* 0.525* 0.496* 0.539*
routine
Restricted interests/ '0287* 0481* 0550* 0544* 0598*
Rumination
sensory input
Total -0.376* 0.491* 0.612* 0.599* 0.658*
RRS
Reflection -0.345*
Brooding -0.330*
Depression -0.437*
Total -0.430*
* p <.005.

#p<.05.




Table 3. Multiple logistic regression analysis for predictors of psychiatric disorders. Results

statistically significant for p <.05 are in bold.

Model B(SE) OR 95% CI p
K -4.46 (1.26) 0.01 - <.001
Gender 1.23(0.49) 3.43 1.32-8.90 .011
AdAS spectrum
Childhood/Adolescence 0.00 (0.08) 1.00 0.86-1.16 973
Verbal communication 0.06 (0.14) 1.06 0.80-1.40 .678
Nonverbal communication 0.18 (0.09) 1.20 1.01-1.42 .041
Empathy 0.02 (0.12) 1.02 0.81-1.29 .877
Inflexibility / Adherence to routine 0.08 (0.07) 1.93 0.82-1.05 -238
Restricted interests / Rumination 0.08 (0.11) 1.09 0.87-1.35 463
Hyper/Hyporeactivity to sensory input 0.04(0.15) 0.94 0.72-1.30 -802
RRS
Reflection 0.02 (0.14) 0.98 0.74-1.29 .883
Brooding 0.21(0.13) 1.24 0.96-1.59 .100
Depression 0.02 (0.07) 0.98 0.86-1.13 .805
Cox R? = 0.246; Nagelkerke R =0.331.
Results statistically significant for p < .05 are in bold.
Table 4. Multiple linear regression with SOFAS score as dependent variable.
Model B (SE) 6 95% CI t p
K 104.49 (4.84) - 94.87 to 114.11 21.57 <.001
Gender -3.41(2.05) 0.15 -7.47 t0 0.66 0.167 .099
AdAS spectrum
Childhood/Adolescence 0.13 (0.35) 0.04 0.83 t0 0.58 0.36 724
Verbal communication 0.56 (0.63) 0.13 -1.81t0 0.68 0.90 371
Nonverbal communication 0.96 (0.37) 0.37 -1.70to0 -0.22 -2.57 .012
Empathy 0.12 (0.50) 0.02 0.87to 1.10 0.23 .818
Inflexibility / Adherence to 0.20 (0.28) 0.11 0.36 t0 0.75 0.70 .486
routine
Restricted interests / 0.24 (0.51) 0.07 0.77to 1.24 0.47 .641
Rumination
Hyper/Hyporeactivity to 0.44 (0.64) 0.08 0.83 to 1.67 0.69 494
sensory input
RRS
Reflection 0.01 (0.62) 0.00 -1.23t01.21 0.01 .992
Brooding 0.13 (0.57) 0.03 0.099 to 1.25 0.23 .820
Depression 0.59 (0.33) 0.28 -1.25t01.21 -1.76 .082

Results statistically significant for p < .05 are in bold.




Figure 1. Mediation analysis results
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