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Abstract

We aimed to evaluate the current functioning of young Turkish adults with autism spectrum disorder (ASD)
diagnosed in childhood and determine parental depression and burnout levels. Factors associated with current
functioning and parental depression were also evaluated. This study was conducted at the Child and Adolescent
Psychiatry Department of 61 cities in Turkey. Young adults with ASD and their parents were enrolled. 1500
participants (81.5%, n=1222 males) with a median age of 21.0 (IQR=4.0) years were included in the present
study. Most participants were high school graduates, and only 1 in 10 was able to work for some time at a job.
8.3%could travel alone between cities, 3.7% had experience of romantic relationships, and only sixty-one of
them were able to obtain a driving license and use motor vehicles. The mean depression and overall burnout
scores of mothers were significantly higher than those of fathers. Young adults with ASD and their parents may
experience elevated stress during the transition to adult services. Therefore, there is an urgent need for further
studies to identify these needs.
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Introduction

Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder with a multifactorial and complex etiology
presenting with impairments in communication and social interaction, restrictive interests, repetitive behaviors,
insistence on sameness and sensory regulation problems'-. Currently, the global prevalence of ASD is 0.7%, with
a male-to-female ratio of 4.3°*. ASD and its associated symptoms continue to affect individuals in adulthood,
leading to functional impairment™,

Advancing through developmental stages may be challenging and stressful, even for neurotypical peers’. For
children with ASD, transitions may be even more challenging due to their aversion to change®. Among the devel-
opmental challenges, the transition into adulthood may be especially important because of uncertainties and the
loss of entitlement to services available within the school and health systems® '°. Maladaptive behaviors, inter-
nalizing symptoms, and conflict with parents may increase among youth with ASD leaving high school, whereas
their functional improvement may decelerate. These problems may be more pronounced among youth without
comorbid intellectual disability and families with lower income and education levels®. Parental anxiety and stress
levels also increase during the transition to adulthood'®!!.

The diagnosis of ASD in children is associated with elevated levels of parenting stress, caregiver burden,
and symptoms of depression and anxiety among parents. Moreover, parental quality of life and family func-
tioning may be impaired'>"!°. Parenting stress, caregiver burden, parental psychopathology, and quality of life
may also display bidirectional associations with behavioral problems in children with ASD'®!7. The process of
psychological stress includes a causal event (i.e., a stressor), its cognitive appraisal, coping mechanisms, and
stress reactions'®!”. Studies up to now suggest that parenting stress among parents of children with ASD may be
related with severity of autism symptoms, comorbid internalizing/externalizing disorders, repetitive/restrictive
and aggressive behaviors, higher dysfunction, limited social supports available to parents along with a reduced
perception of self-efficacy, lower parental education and income®®!317-20-22 Previous studies conducted in Tur-
key also support elevated levels of burnout and depression among parents of children with ASD, which may
persist into the early adulthood of their offspring?>*.

Adult psychosocial outcomes reported in children diagnosed with ASD have generally been poor, although
there has been a trend toward elevated rates of improvement among recent cohorts®. In earlier studies using fewer
objective criteria less than 15.0% of adults diagnosed with ASD in their childhood were reported to display “very
good”/“good” outcome®. In recent studies the rate of “very good”/*good” outcomes in adulthood varied between
3.0 and 62.0% while that of “very poor”/“poor” outcome varied between 3.0-78.0%%>%°. Recent studies on
adult outcome of children with ASD used more quantifiable criteria (i.e., “Howlin-Rutter criteria”)?®. The out-
come in this method was based on a five-point composite rating of overall social and independent living function-
ing derived by summing individual scores for work status, friendships and, independence. In a meta-analysis of
18 studies Mason et al.?* found that 20.0% of participants had a “very good”/“good” outcome (95% Confidence
Interval=10.9-30.1%) with the sole predictor being IQ levels. Recent studies reported elevated levels of “very
good”’/“good” outcomes (that is, 32.6-49.0%)*3!, and stressed the importance of childhood 1Q, severity of ASD
symptoms, and adaptive functioning as the most important predictors of good outcomes. In a previous study we
found the rate of “very good”/“good” outcome among Turkish young adults diagnosed with ASD as 5.4% with
lack of comorbid intellectual disability (ID) in childhood and maternal participation in paid workforce as impor-
tant predictors®*. There is a dearth of outcome studies on the adult outcomes of childhood ASD in non-Western
countries. In particular, no large-scale study from Tiirkiye has characterised the adult functioning of this popula-
tion, and the few available reports—like much of the international literature—have relied on the Howlin-Rutter
criteria without concurrent standardized assessments of intellectual ability, adaptive functioning, or ASD symp-
tom severity. This reliance on composite clinical ratings rather than objective instruments limits comparability
across studies and constitutes the principal gap that the present multicenter study seeks to address. As Turkish
children initially diagnosed with ASD in the 1990s and the 2000s became older and emerged into adulthood,
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there is an urgent need to evaluate their outcomes and the mental health of their parents, along with the barriers
to their effective care and management. Therefore, the goals of this study are as follows:

a. to evaluate the adult functioning of Turkish children diagnosed with autism and determine depression and
burnout levels among their parents.

b. to identify factors associated with “very good”/“good” adult outcome in the current sample as per Howlin-
Rutter criteria.

c¢. to determine associations with clinically significant depressive symptoms among parents.

Methods

Study centers

This study was performed in Child and Adolescent Psychiatry (CAP) departments located in 61 county centers
out of 81 (75.3%) from all seven geographical regions in Turkey. Most study centers that were unable to partici-
pate in the current study were in the Eastern Anatolia (n=28) and Black Sea (n=6) regions. The reasons for the
lack of participation were the effects of the 2023 Turkey- Earthquakes (n=10), refusal of medical directorates of
the study centers (n=>5), and lack of CAPs at the county centers (n=>5). The proportion of samples from study
centers compared to the total population aged<18 years living in the counties as of December 2022 varied
between 1:10.000-28:100.000. The comorbid diagnoses of the included patients at the time of the study were
ascertained through clinical interviews by psychiatrists following them at the time, as per the DSM-5".

Sampling

The inclusion criterion for the ASD group was a diagnosis of simplex ASD without known genetic syndromes
(i.e., Fragile X syndrome, Down Syndrome, Rett syndrome, or variants) during childhood (i.e., < 12 years old).
The patients in this study involved those who were diagnosed with “infantile autism” or “atypical pervasive
developmental disorder” as per DSM-III, “autistic disorder” and “pervasive developmental disorder- not oth-
erwise specified” (PDD-NOS) as per DSM-III-R and “autistic disorder”, “Asperger’s disorder” and PDD-NOS
as per DSM-1V and IV-TR criteria. To this end, patients with ICD-10 codes F84.0 (“Childhood Autism”), F84.1
(“Atypical Autism”), F84.5 (“Asperger’s Syndrome”) and ICD-9 codes 299.0 (“infantile autism™) and 299.8
(“other”/“atypical child psychosis™) at the study centers were screened for. Parents and their verbal children
were interviewed about other families and their children they knew about and those were contacted as well.
Informed consent was obtained from the parents of young adults with ASD, as well as verbal individuals with
ASD, for inclusion in the study. Patients with epilepsy and psychiatric or other neurodevelopmental comorbidi-
ties were included, and the effects of these confounders were controlled for in the analyses. Individuals were
excluded if they had a known genetic or neurogenetic syndrome associated with ASD (e.g., Fragile X, Down,
or Rett syndrome), a multiplex family history of ASD, or a first diagnosis of ASD after 12 years of age. Eligible
individuals whose charts could not be located, who could not be contacted, or whose parents declined participa-
tion or withdrew consent were not enrolled. Cases with incomplete core data on functional outcome or parental
measures were retained for the analyses for which complete data were available; missing data were not imputed,
and the number of valid observations therefore varies across analyses. The extent of missing data for each pri-
mary variable included in the regression analyses can be determined from the denominators reported in Tables 5
and 6 alongside the total enrolled sample of 1500 participants. For non-verbal individuals and those with severe
intellectual disability who were unable to provide informed consent, written informed consent was obtained
from a parent or legal guardian, and assent was sought from the individual whenever feasible; consistent with
the Declaration of Helsinki, no individual was enrolled against expressed unwillingness. In these subgroups the
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sociodemographic form, functional outcome ratings, and developmental and adaptive-functioning items were
completed by the treating child and adolescent psychiatrist on the basis of parental report, hospital records, and
direct clinical observation rather than by self-report, and direct interview was undertaken only with verbal indi-
viduals who were able to participate.

Ethics

The study was conducted in accordance with the Declaration of Helsinki and local laws and regulations. The
study protocol was approved by the Bolu Abant izzet Baysal University Clinical Research Ethics Committee
(date: 08.11.2022, No: 2022/275). The medical directorates of the participating centers also approved the study
protocol.

Study measures

Sociodemographic form

This form was created by the authors to collect sociodemographic information on the participants. The questions
included the educational and vocational status of parents, age at diagnosis of ASD in children, family history of
psychopathology requiring treatment, activities of daily living (ADL), developmental milestones, comorbidities
(including epilepsy), and past medical history of children with ASD. The functioning of the children with ASD
was evaluated by interviewing them where feasible.

Beck Depression Inventory (BDI)

The BDI was developed to evaluate the symptoms of depression according to self-reports, and the reliability and
validity of the Turkish version have been established previously**-**. It includes 21 Likert-type items evaluating
the motivational, cognitive, somatic, social, and vegetative symptoms of depression. Previous studies on parents
of children with disabilities, including ASD, have supported its reliability and validity>**. Parents of young
adults with ASD completed the BDI in the current study. Cronbach’s alpha for the present sample was 0.86.
Seventeen was taken as the cutoff score for clinically significant depressive symptoms, as in previous studies>.

Maslach Burnout Inventory (MBI)

The MBI is a 22-item Likert-type self-report measure consisting of three subscales (emotional exhaustion, deper-
sonalization, and personal accomplishment) that evaluate the symptoms of burnout®®. It was initially translated
into Turkish and validated among healthcare workers’. A later revision found that it was also valid and reliable to
evaluate burnout among parents of children with disabilities, although a two-factor model subsuming deperson-
alization under emotional exhaustion (emotional exhaustion and personal accomplishment) was more appropriate
for this sample®®. In this study, a two-factor solution was used. Mothers and fathers of young adults with ASD
completed the MBI in the current study. The Cronbach’s alpha for the present sample was 0.85.

Determination of functional outcome

Functional outcomes in our study were determined according to Howlin-Rutter criteria®®, and items in the com-
posite score were determined according to the combination of parental and adult interviews (for verbal adults),
occupational records, and reports of psychiatrists following young adults with ASD at the time of the study. Com-
posite ratings were controlled by the first three authors for ambiguous cases (n=127, 8.5%) and were classified
by adjudication.
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Study procedure

Young adults (>18 years, henceforth termed “adults” for ease of use) diagnosed with ASD were identified by
hospital charts and contacted. Contacted parents were also interviewed about other parents who had adult off-
spring diagnosed with ASD in childhood, and those identified were recruited. Clinicians completed the sociode-
mographic form, while mothers and fathers of individuals with ASD completed the BDI and MBI.

Statistics

In a previous study 5.4% of Turkish adults with ASD were classified as having “very good”/*good” outcome®* and
it is known that the proportion having “very good”/“good” outcome may vary between 3.0-62.0%?®. To determine
a rate in this range at a 95.0% confidence interval, at an alpha level of 0.05, and at 95.0% power 1243 partici-
pants would be required®’. As the final sample included 1500 participants, we achieved 98.0% power™. Statisti-
cal Program for Social Sciences (SPSS™, IBM Inc., Armonk NY) version 22.0 for Windows ™, JASP (JASP
Team (2023). JASP (Version 0.16.4). [Computer software] (Retrieved from https://jasp-stats.org), and JAMOVI
(Jamovi Project (2023). Jamovi (version 2.3) [Computer software] (Retrieved from https://www.jamovi.org)
were used in analyses. Quantitative data are expressed as means and standard deviations (SD) or medians and
interquartile ranges (IQR), depending on the assumptions of normality. Categorical data were reported as counts
and frequencies, and bivariate analyses of categorical data were conducted using the chi-square test and Fisher’s
exact test. Yates and likelihood ratio corrections were used as appropriate. The Shapiro-Wilk test was used to
evaluate normality. Correlations among the variables were analyzed using Spearman’s rank-order correlation
coefficient. Bivariate comparisons of quantitative variables between groups were conducted using t-tests. Fac-
tors associated with “very good”/“good” functioning in adulthood were evaluated using logistic regression (enter
method). P was set at 0.05 (two-tailed). Bonferroni-Holm correction for controlling family wise error was used
in bivariate analyses of factors associated with parental depression and burnout (p’, Gaetano, J. (2018). Holm-
Bonferroni sequential correction: An Excel calculator (1.3) [Microsoft Excel workbook]. Retrieved from: https://
www.researchgate.net/publication/322568540 HolmBonferroni_sequential correction An_Excel calculator 13
). The effect sizes of the significant findings are also reported.

Results

1500 participants with ASD (81.5%, n=1222 male) with a median age of 21.0 (IQR=4.0) years were enrolled.
More than half (n=789, 52.6%) were high school graduates or students. Others were middle (=191, 12.7%) or
primary (n=116, 7.7%) school graduates. A minority of participants (n=_88, 5.9%) were university graduates or
students. The median ages of fathers and mothers were 52.0 (IQR=9.0) and 48.0 (IQR=9.0) years, respectively.
The sociodemographic characteristics of the participants and their families are presented in Table 1.

The median ages at diagnosis of ASD and at the onset of special education services were 36.0 (IQR=18.0)
and 42.0 (IQR=30.0) months, respectively. The majority (59.9%, n=899) continued special education/rehabili-
tation services at the time of the study and the median duration of receiving special education/rehabilitation was
15.0 (IQR=6.0) years. More than half of the young adults with ASD had lifetime (=918, 61.2%) and current
(n=828, 55.2%) comorbid neurodevelopmental/psychiatric disorders. The median number of past and current
comorbidities was 1.0 (IQR=2.0) and 0.0 (IQR=1.0), respectively. Lifetime and current comorbidities associ-
ated with ASD are presented in Table 2.

Most young adults with ASD (rn=1023, 68.2%) received psychopharmacological treatment at the time of
study participation. The majority of patients received either one (n=516, 34.4%) or two (n=376, 25.1%) treat-
ments. The median number of treatment agents was 1.0 (IQR=2.0). Typical and atypical antipsychotics (n =863,
57.5%), selective serotonin reuptake inhibitors (SSRI; n=262, 17.5%), and valproate (n=227, 15.1%) were the
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Table 1 Sociodemographic N (%)
features of Turkish young Maternal education Primary school or lower 747 (51.0)
adults diagnosed with ASD High school 360 (24.0)
in childhood and their University or higher 359 (24.0)
families. Maternal vocation Housewife 1030 (68.7)
Civil servant 170 (11.3)
Worker 52(3.5)
Artisan 65 (4.3)
Manager 15 (1.0)
Retired 116 (7.7)
Paternal education Primary school or lower 537 (37.9)
High school 380 (25.3)
University or higher 501 (33.4)
Paternal vocation Jobless 29 (1.9)
Civil servant 293 (19.5)
Worker 237 (15.8)
Artisan 440 (29.3)
Manager 48 (3.2)
Retired 346 (23.1)
Maternal chronic medical disorder 525 (35.0)
Maternal psychopathology requiring treatment* 318 (21.2)
r ) ] Paternal chronic medical disorder 507 (33.8)
Major depressive d}sorder was Paternal psychopathology requiring treatment* 133 (8.9)
the most common diagnosis for Family status Intact/nuclear 1220 (81.3)
both mothers (=197, 62.0%)
and fathers (n=55, 41.4%). Separated/divorced/widowed 246 (16.4)
Table 2 Lifetime and cur- N (%) Lifetime Current
rent comorbid diagnoses Attention deficit/hyperactivity disorder 542 (36.1) 177 (11.8)
Of young adul?s diagnosed Mental retardation/intellectual disability 289 (19.3) 282 (18.8)
with ASD during childhood ¢ guct disorder 287 (19.1) 187 (12.5)
(n=1500). Anxiety disorders 140 (9.3) 100 (6.7)
Major depressive disorder 89 (5.9) 49 (3.3)
Obsessive compulsive disorder 38(2.5) 44 (2.9)
Bipolar disorders 35(2.3) 36 (2.4)
Sleep disorders 24 (1.6) 24 (1.6)
Specific learning disorders 11 (0.7) 0(0.0)
Psychotic disorders 10 (0.7) 11 (0.7)
Tic disorders 10 (0.7) 4(0.3)

most common agents. More than one-third (n=583, 38.9%) of the patients had chronic medical disorders requir-
ing treatment, with the median number of disorders being 0.0 (IQR=1.0). The most common chronic medical
disorders were epilepsy (n=334; 22.3%), obesity (n=89; 5.9%), and diabetes (n=30; 2.0%).

Developmental milestones and current adaptive functioning of young adults with ASD are shown in Table 3.

According to Howlin-Rutter criteria, 85 participants (5.8%) had “very good”/“good” adult outcomes. Variables
associated with “very good”/“good” outcomes in the bivariate analyses are illustrated in Table 4.

In bivariate analyses, “very good”/“good” outcome was associated with lack of lifetime and current diag-
noses of ID and MDD, lack of self-harm/suicidality, harm to others and inappropriate social behaviors, higher
maternal education and maternal participation in work force, higher paternal education and a paternal occupation
involving semi-skilled/skilled vocations. Mean age (23.4+3.9 vs. 21.7+3.9 years) and age at ASD diagnosis
(65.5£66.9 vs. 46.0+£29.5 months) were also significantly higher among those with “very good”/“good” out-
come (p=0.000, Cohen’s d=0.44 and p=0.009, Cohen’s d=0.38; respectively). Young adults with ASD having
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Table 3 Developmental Onset of functional speech (months) Mean (SD)
milestones and current adap- 58.8 (36.5)
tive functioning of Turkish Onset of continence (months) 61.2 (36.8)
young adults with ASD. N (%)
Presence of speech 1059 (70.6)
Current level of functional speech Single words 156 (10.4)
Two-word combinations 212 (14.1)
Sentences with >3 words 691 (46.1)
Continence 1291 (86.1)
Grooming abilities None 454 (30.3)
With help 492 (32.8)
Able to self-groom 554 (36.9)
Ability to shop alone 363 (24.2)
Ability to use public transport alone 256 (17.1)
Ability to travel between cities alone 125 (8.3)
Ability to use telephone for some communication* 539 (35.9)
Having social media accountf 357 (23.8)
Ability to drive/having driver’s permit 61 (4.1)
Attending compulsory military service' 0(0.0)
SD: Standard Deviation, Having peer circle to socialize>3 h/week 230 (15.3)
*includ?ng conversation apd History of a romantic affair 55(3.7)
messaging, **mean duration of History of marriage 0(0.0)
13.9 (SD=21.4) months, ***due ) -
to irritability, social com- History of paid work™** 161 (10.7)
munication problems, repeti- History of self-harm 575 (38.3)
tive behaviors and restrictive History of suicide attempt 57(3.8)
interests, fincludes social media  History of harmful behavior to others*** 551 (36.7)
accpunt§ set up by parents for Inappropriate social behavior (touching, masturbation, etc.) 223 (14.9)
their children and those that the . e
parents help to manage, 'Only H%stOTy of hospitalization 599 (39.9)
two participants (0.1%) tried Nicotine/alcohol use i 35(2.3)
attending military service and Involvement in legal proceedings ' 41 (2.7)
they both had to be discharged Participation in nation-wide examinations for high-school/university entry 271 (18.1)
after a month due to adjustment Functional outcome according to Howlin- Rutter criteria Very good 19 (1.3)
problems, TTTdue to irritability, Good 67 (4.5)
socia? f:ommuni?ation problerps, Fair 169 (11.3)
r'epeFltlve behav10'rs and.restrlc— Poor 163 (10.9)
tive interests and including both )
victims and perpetrators. Very poor 1082 (72.1)

“very good”/“good” outcome acquired speech (50.2+28.0 vs. 59.6+37.0 months) and continence (46.4+26.9 vs.
62.2+37.2 months) significantly earlier (»p=0.021, Cohen’s d=0.29 and p=0.000, Cohen’s d=0.49; respectively,
t test for independent groups).

Lastly, we used binomial logistic regression with enter method to identify factors associated with “very
good”/“good” adult outcomes. Age at diagnosis of ASD, age at onset of continence, and age at onset of speech
were entered in step 1; lifetime MDD, lifetime ID presence of self-harm, and inappropriate social behaviors were
entered in step 2 (current MDD and ID along with suicidality and harm to others displayed multi-collinearity
and were removed); maternal and paternal higher education, maternal participation in the workforce, and pater-
nal semi-skilled/skilled vocation were entered in step 3. Model fit measures and comparisons are presented in
Table 5, and the final step is illustrated in Table 6.

In the first step the model could predict only one of the participants with “very good”/“good” outcome cor-
rectly (1.2%) while it could classify those without 100.0% with sensitivity, specificity, and area under curve
(AUC) reaching 0.01, 1.00 and 0.63; respectively. Addition of the second step increased the number of par-
ticipants with “very good”/“good” outcome correctly classified to four (4.8%) while 99.9% those without good
outcome were correctly classified. The sensitivity, specificity, and AUC at this step were 0.05, 0.99, and 0.68,
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Table 4 Variables associated (%) “Very good”/“good”  y %/dF P Effect
with “very good”/“good” outcome size**
adult outcomes (n=2385) (n=85)
among Turkish young adults ~ Gender Male 73 (84.9) 0.5/1 0.486 -
with ASD (n=1500). Female 13 (15.1)
Lifetime MR/ID 7(8.1) 6.5/1 0.011 0.07
Current MR/ID 2(2.3) 16.2/1 0.000 0.10
Lifetime MDD 14 (16.3) 15.6/1 0.000 0.11
Current MDD 10 (11.6) 17.5/1 0.000 0.12
Epilepsy 13 (15.1) 2.3/1 0.132 -
Psychopharmacological treatment 59 (68.6) 0.1/1 0.934 -
History of self-harm 19 (22.1) 10.0/1 0.002 0.09
History of suicide attempt 7(8.1) 3.4/1 0.065 0.06
History of harm to others 21 (24.4) 5.8/1 0.016 0.07
Inappropriate social behavior (touching, 5(6.9) 6.0/1 0.011 0.07
masturbation, etc.)
Maternal education Primary school or 23 (27.1) 25.7/2 0.000 0.13
lower
High school 24 (28.2)
University or 38 (44.7)
higher
Maternal vocation Housewife 35(41.2) 37.7/1 0.000 0.19
Paid work 50 (58.8)
Paternal education Primary schoolor 19 (22.9) 9.0/2 0.011 0.09
lower
High school 25(30.1)
University or 39 (47.0)
higher
Paternal vocation Jobless 2(24) 8.0/3 0.047 0.12
Semi-skilledt 39 (47.6)
Skilledtt 29 (35.4)
Retired 12 (14.6)
*Chi squafe or Fis}}er’s exact Maternal chronic medical disorder 34 (39.5) 0.8/1 0.364 -
;?It;ezgzs’ :f};;;ctios’?z‘g?: ;lsl?d ?ez;tten?:gtpsychopathology requiring 14 (16.3) 1.0/1 0.311 -
f;)rrgze: t2a ]z;lr; iﬁ:;?:lfei /Xri(i)sran, Paternal chronic medical disorder 27 (32.9) 0.2/1 0.680 -
ticivil servant/manager. Paternal psychopathology requiring treatment 8 (9.3) 0.0/1 1.000 -

Table 5 Predictor models of “very good”/“good” adult outcomes (n=_85) among Turkish young adults with ASD (n=1500).

Step Deviance AIC BIC Nagelkerke R2 ¥*/dF p Comparing models*
1 550 558 577 0.055 24.0/3 <0.001 -

2 529 549 598 0.099 44.0/9 <0.001 20.0 [6], 0.003

3 507 537 610 0.149 66.9/14 <0.001 22.9 [5],<0.001

AIC: Akaike Information Criterion, BIC: Bayesian Information Criterion, dF: degrees of freedom, *step 1 and 2 and step 2 and 3 with y tests.

respectively. In the last step, five participants with good outcomes (6.0%) were correctly classified, whereas
99.9% of those without good outcomes were correctly grouped. The sensitivity, specificity, and AUC at the last
step were 0.06, 0.99, and 0.74, respectively. In addition, at the last step, the 95% C.I. of odds ratios for age at
ASD diagnosis and paternal vocation included 1.0, denoting limited importance. Thus, although the final model
achieved high specificity (0.99) and an acceptable AUC (0.74), it correctly identified only 5 of the 85 participants
with a “very good”/“good” outcome, corresponding to a sensitivity of approximately 6%. This limited sensitivity
should be interpreted in the context of the marked class imbalance in the sample (85 of 1500 participants, 5.8%,
had a favourable outcome), which constrains the ability of the model to correctly classify the minority class and
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Table 6 Predictors of achieving “very good”/“good” adult outcomes (n=85) among Turkish young adults with ASD
(n=1500).

Predictor O.R 95% CI p VIF Tolerance
Age at diagnosis of ASD (mo) 1.01 1.00-1.01 0.016 1.07 0.94
Age at onset of continence (mo) 0.99 0.98-1.00 0.174 1.09 0.92
Age at onset of speech (mo) 0.99 0.99-1.01 0.769 1.10 0.91
Lifetime MDD 2.76 1.32-5.75 0.007 1.04 0.96
Lifetime MR/ID 0.58 0.25-1.33 0.196 1.03 0.98
Self-harming behavior 0.49 0.28-0.87 0.016 1.01 0.99
Inappropriate social behavior 0.52 0.20-1.35 0.178 1.02 0.98
Maternal higher education 1.14 0.58-2.26 0.705 1.44 0.70
Maternal participation in workforce 2.87 1.61-5.10 <0.001 1.22 0.82
Paternal higher education 0.73 0.38-1.44 0.365 1.42 0.70
Paternal vocation Semi-skilled’ 1.93 1.04-3.59 0.038 1.09 0.92
Skilled' 2.01 0.98-4.12 0.057

O.R: Odds Ratio, CI: Confidence Interval, VIF: Variance Inflation Factor, ASD: Autism Spectrum Disorder, mo: months, MDD: Major depres-
sive disorder, MR/ID: Mental retardation/Intellectual disability, "Worker/Artisan, Ticivil servant/manager.

Table 7 Self-reported depression and burnout scores of mothers and fathers of Turkish young adults diagnosed with ASD in
childhood (n=1500).

Mean (SD) Mothers Fathers t/dF P*

Beck Depression Inventory 12.6 (8.4) 9.1(7.5) 10.4/594 0.000
MBI- Emotional burnout 15.7(9.4) 12.4 (8.6) 9.6/590 0.000
MBI- Personal accomplishment 8.7 (6.0) 9.2 (6.2) —2.0/590 0.049
MBI-Total 244 (13.1) 21.6 (12.4) 5.9/592 0.000

SD: Standard deviation, dF: degrees of freedom, *:t test for dependent groups, MBI: Maslach Burnout Inventory.

indicates that important explanatory variables were not captured by the available data. Accordingly, the variables
identified in the regression model should be regarded as factors associated with outcome rather than clinically
applicable predictors.

The self-reported depression and burnout among mothers and fathers of young Turkish adults with ASD are
shown in Table 7.

Mothers had significantly elevated depression and emotional and total burnout scores compared with fathers.
Although the difference in personal accomplishment scores between parents was at the threshold of significance,
the 95% Confidence Interval (—1.0-0.0) included zero, denoting non-significance.

According to the cutoff scores, less than one-fourth of the mothers (n=339, 22.6%) and less than one-tenth of
the fathers (=97, 6.5%) reported clinically significant depressive symptoms. Clinically significant depressive
symptoms in mothers were negatively associated with high school or higher education among their offspring
with ASD (¢ [1]=12.5, p<0.001, O.R=0.65 [95% CI=0.51-0.82], Phi=0.09), achievement of continence (3
[1]1=7.2, p=0.007, O.R=0.63 [95% CI=0.44-0.90], Phi=0.07), ability to self-groom (3> [1]=9.6, p=0.002,
0.R=0.7 [95% CI=0.5-0.9], Phi=0.08), achievement of “very good”/“good” adult outcome (¥* [1]=3.9,
p=0.048, 0.R=0.54 [95% CI=0.3-1.0], Phi=0.05),), lack of self-harm (y* [1]=19.2, p<0.001, O.R=0.6
[95% CI=0.5-0.7], Phi=0.11), lack of inappropriate social behavior (x> [1]=21.3, p<0.001, O.R=0.5 [95%
CI=0.4-0.7], Phi=0.13), maternal participation in paid work (3> [1]=12.2, p<0.001, O.R=0.6 [95% CI=0.5—
0.8], Phi=0.09),and living in an intact-nuclear family (5> [1]=11.8, p<0.001, O.R=0.6 [95% CI=0.5-0.8],
Phi=0.09). However, they were positively associated with the lack of a peer group to socialize their offspring
with ASD (% [1]1=5.0, p=0.026, O.R=1.5 [95% CI=1.1-2.2], Phi=0.06),lifetime ID comorbidity (x> [1]=24.6,
p<0.001, 0.R=2.0 [95% CI=1.5-2.7], Phi=0.13), comorbid epilepsy (x> [1]=5.3, p=0.021, O.R=1.4 [95%
CI=1.1-1.8], Phi=0.06), and the presence of significant paternal depressive symptoms (x> [1]=10.8, p=0.001,
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Table 8 Correlations among parental burnout and depression scores among Turkish young adults with ASD.

Rho 1 2 3 4 5 6 7 8
Paternal MBI- Emotional exhaustion -

Paternal MBI- Personal achievement 0.45%* -

Paternal MBI- total 0.87** 0.80** -

Paternal BDI 0.59%* 0.32%* 0.53%%* -

Maternal MBI- Emotional exhaustion 0.56** 0.34%* 0.52%* 0.33%* -

Maternal MBI- Personal achievement 0.36%** 0.44%* 0.47** 0.25%* 0.50%* -

Maternal MBI- Total 0.53%* 0.44%%* 0.58%%* 0.33%* 0.91%* 0.77%* -

Maternal BDI 0.36%* 0.25%%* 0.34%%* 0.46** 0.62%* 0.36** 0.59%* -

Rho: Spearman’s rank order correlation, MBI: Maslach Burnout Inventory, BDI: Beck Depression Inventory, *p<0.05, **p<0.001, Effect sizes
(Fisher’s Z) between 0.3—1.5.

0.R=2.0[95% CI=1.3-3.1], Phi=0.09).After correction for sequential analyses, comorbid epilepsy, lack of peer
group and achievement of “very good”/*good” outcome lost significance (p’=0.063).

Clinically significant depressive symptoms in fathers were negatively associated with high school or higher
education among their offspring with ASD (y* [1]=15.9, p<0.001, O.R=0.4 [95% CI=0.3-0.7], Phi=0.10),
achievement of continence (y*> [1]=6.0, p=0.014, Yates’ correction, O.R=0.5 [95% CI=0.3-0.9], Phi=0.07),
and ability to self-groom (y° [1]=5.1, p=0.025, Yates’ correction, O.R=0.6 [95% CI=0.4-0.9], Phi=0.06).
They were positively associated with achievement of “very good”’/“good” adult outcome (x* [1]=4.2, p=0.039,
Fisher’s exact test, O.R=6.2 [95% CI=0.9-45.0], Phi=0.05), presence of significant maternal depressive symp-
toms (y° [1]=10.8, p=0.001, 0.R=2.0 [95% CI=1.3-3.2], Phi=0.09) and, living in an intact-nuclear family (y
[1]=4.2, p=0.040, Yates’ correction, O.R=2.1 [95% CI=1.1- 4.0], Phi=0.06). There was also a tendency for
less frequent clinically significant depressive symptoms among fathers whose wives worked for pay (x* [1]=3.2,
p=0.074, 0.R=0.6 [95% CI=0.4- 1.0], Phi=0.05), although this did not reach significance. Confidence intervals
for having an offspring with ASD displaying “very good”/“good” adult outcome included 1.0, denoting limited
importance. After correction for family wise error, only relationships with higher education among offspring with
ASD and maternal depressive symptoms remained significant (p’= 0.0035 and 0.0060, respectively). The correla-
tions between depression and burnout scores are presented in Table 8.

Discussion

This multicenter study employing retrospective chart reviews was designed to evaluate young adult outcome of
Turkish children diagnosed with ASD, depression and burnout levels of their parents and factors associated with
“very good”/“good” adult outcome. We found that among our participants 5.8% had “very good”/“good” out-
come while 11.3% had “fair” and 83.0% had “very poor”/“poor” outcomes according to Howlin- Rutter criteria;
respectively. Variables significantly associated with “very good”/“good” adult outcome included higher age at
ASD diagnosis, lifetime comorbid depression, self-harming behavior, maternal participation in work force and
paternal semi-skilled occupation. Less than one-fourth of mothers and less than one-tenth of fathers reported
clinically significant depressive symptoms. Mothers had significantly elevated self-reported depression and burn-
out compared to fathers. Maternal depression was negatively associated with increased ADL among children
and participation in the workforce, while it was positively associated with comorbid ID, epilepsy, and paternal
depression. Paternal depression was negatively associated with higher education among offspring, and positively
associated with maternal depression.

Interest in adult psychosocial outcomes in children diagnosed with ASD has increased®** 2%, Psychosocial
functioning encompasses several domains of daily living, including vocational functioning, social relationships,
independent living, physical health, and freedom from distress*’. According to World Health Organization*!; dis-
ability is “any restriction or lack (resulting from an impairment) of ability to perform an activity in the manner,
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or within the range considered to be normal for a human being” and optimal outcome may be defined as the
goal of living a full and decent life with dignity, self-reliance, and active community participation****. Non-
governmental organizations, as well as parents of youth with ASD from Western countries, have found that the
most important long-term goals for those with ASD are happiness and freedom from distress*. Regardless of the
varied definitions, recent research on adult outcomes of children diagnosed with ASD mostly used the Howlin-
Rutter criteria, which focused on vocation, social relationships, and independent functioning®2°. In studies using
those criteria there is a temporal trend of increasing “very good”/“good” outcome among youth with ASD in
adulthood®. The rates of these outcomes have varied between 10.9 and 49.0% in recent studies and between 3.0%
and 62.0% in earlier studies®****3!, In a previous study’* we found the rate of “very good”/*good” function-
ing as 5.4% while in this study this rate was 5.8%. As such, the rate of optimal functioning in adulthood among
Turkish children with ASD may be in the lower range of earlier studies from Western countries and may be
lower than the recently reported rates. The variability in adult outcome rates between studies may be explained
by the use of variable criteria for functioning, different sampling methods, enrollment of participants with ID
and other comorbidities, presence/range of social/education support, and selective attrition of those with poorer
outcomes®?>. In addition, studies on outcomes focus less on subjective feelings of happiness/fulfillment, subjec-
tive well-being, and quality of life (QoL)***. The overlap between the Howlin-Rutter criteria and disability/
functionality, as defined by the WHO, may also be limited*'**. Future studies on adult outcomes of Turkish
children diagnosed with ASD may use the WHO definitions of functionality to evaluate subjective well-being and
QoL in young adults. More broadly, the Howlin-Rutter criteria, although valuable for comparison with previous
cohorts, capture mainly independence, employment, and social functioning and do not reflect the full range of
meaningful adult outcomes. Contemporary frameworks increasingly emphasise quality of life, self-determina-
tion, subjective well-being, and the attainment of personally valued goals, which may diverge substantially from
externally rated “objective” outcomes. Incorporating such person-centred and self-reported indicators alongside
the Howlin-Rutter composite would provide a more balanced and ecologically valid picture of how autistic adults
are faring. In addition, despite our use of a priori power analysis to achieve adequate power and despite sampling
from 61 county centers, we could not reach 20 counties, of which almost half were located in the Eastern and
Southeastern Anatolian regions (Supplemental Table 1). Additionally, the Eastern and the Southeastern Anatolian
regions were disproportionately affected by the Turkey- Syria earthquakes of 2023%¢, and youths with ASD living
in these regions were significantly affected*’*%, further biasing our results. Sampling rates among counties as well
as elevated rates of missing data added further variability. Our results may also be not valid for multiplex cases of
ASD and those associated with neurogenetic syndromes. Parents and youth contacted by snowball sampling and
accepting participation may reflect better adult outcomes and may have affected the results. Lastly, it is known
that the functioning of individuals with ASD may further improve from young adulthood onwards®*>*° and
longitudinal evaluations of participants may better reflect dynamic changes in functionality and ASD symptoms.
Further studies on adult outcomes among Turkish children with ASD are required to evaluate the effects of these
limitations.

In previous studies, positive psychosocial outcomes in adulthood have been predicted by higher intellectual
and verbal abilities, milder ASD symptoms, lack of comorbidity, and better adaptive functioning®?>27-31:3%60,
In a previous study by our group, positive outcomes were predicted by maternal participation in the workforce
and lifetime ID (at the trend level)**. The factors associated with positive outcomes in the current sample were
higher age at ASD diagnosis, lifetime depression, self-harming behavior, maternal participation in the work-
force, and paternal semi-skilled occupation. Interestingly, depression increased the odds of better adult outcomes,
whereas self-harming behavior reduced it. Although the cross-sectional nature of our study precludes hypotheses
on causality and temporal precedence, it may be argued that a later diagnosis of ASD correlates with milder
symptoms. As for the opposite effects of depression and self-harm De Filippis*® reported that depression in ASD
was associated with insight into the social differences between oneself and others while Hand et al.>® found that
self-harming behaviors were more frequent among adults with ASD and ID. Therefore, it may be posited that
the conflicting effects of depression and self-harm behaviors in our sample reflect the effects of insight into one’s
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condition and ID comorbidities. Maternal work outside the home and a skilled paternal occupation may increase
financial security and enable parents to seek more intensive interventions for their offspring with ASD, thereby
increasing the odds of positive psychosocial outcomes. Supporting this view, previous studies’! found that finan-
cial problems were among the most important reasons for stress among parents of children with ASD, while the
diagnosis of ASD also increases the risk of unemployment among parents. Further studies on factors associated
with better psychosocial functioning in adulthood among children with ASD may evaluate the effects of parent-
ing stress using formal psychometric measures, and determine the importance of improved financial stability in
accessing services by elucidating the average yearly income and hours/week of rehabilitation services used.

These associations should, however, be interpreted with considerable caution, as the regression model showed
limited ability to identify the participants who actually achieved a favourable outcome (sensitivity ~6%). The
variables identified here are therefore better regarded as correlates rather than robust predictors of positive adult
functioning. Several findings are open to alternative explanations. The counter-intuitive association between
lifetime depression and better outcome may reflect greater insight into one’s social differences, higher cognitive
and verbal ability, more active help-seeking, or ascertainment bias (depression being more readily recognised in
more able individuals) rather than a genuinely protective effect. Likewise, a later age at ASD diagnosis may be
a marker of milder baseline symptom severity and better early language rather than a beneficial factor in itself.
Crucially, the model could not include several of the strongest known determinants of adult outcome—childhood
cognitive and intellectual ability, adaptive functioning, ASD symptom severity, socioeconomic status, and the
type, intensity, and duration of educational and behavioural interventions received. The absence of these unmea-
sured variables, together with the marked class imbalance described above, most likely accounts for the limited
classification performance of the model and means that our findings should be read as hypothesis-generating
rather than confirmatory.

In our sample, less than one-fourth of the mothers and less than one-tenth of the fathers reported clinically sig-
nificant depressive symptoms. Mothers had significantly elevated self-reported depression and burnout compared
to fathers. Previous studies have found that ASD diagnosis in offspring is associated with elevated parenting
stress, reduced parental QoL, and elevated symptoms of depression/anxiety'>"". It was also found that mothers
were more frequently and significantly affected by stress than fathers were'*?*. The rate of clinically significant
depressive symptoms among the mothers and fathers was similar to that reported in a previous study?*. In the
current study, depressive symptoms in both mothers and fathers were associated with lower education of the off-
spring, limited ability to self-groom, worse psychosocial outcomes, maternal participation in paid work, living
in intact families, and depressive symptoms in the other parent. Comorbid epilepsy, comorbid ID, inappropriate
social behaviors, and limited peer relations for offspring with ASD were significantly related only with maternal
depressive symptoms. These results underscore the importance of reduced parental stress among offspring with
ASD who achieve higher education, greater independence, and social support and suggest that financial stress
and spillover effects may also contribute to parental depression in families with children diagnosed with ASD.
Supporting the results of a previous study, we found that maternal and paternal depressive symptoms are related
to increased parenting stress, limited autonomy among offspring with ASD, and spillover effects between part-
ners>*. Furthermore, the strongest positive correlations in the current study (albeit in the moderate range) were
observed between the emotional exhaustion and depression scores. Previous studies have found that chronic
parenting stress may be associated with anxiety, depression, and burnout among parents of young adults whose
children were diagnosed with ASD in childhood, that parental stress may spill over to other family members, and
may display bidirectional associations with behavioral problems in offspring with ASD!!13:13:22.23.35 Fytyre stud-
ies should employ longitudinal designs and structured interviews to evaluate the dynamic relationships among
parental burnout, stress, depression, and anxiety symptoms among parents of adults with ASD. The stronger asso-
ciations observed for maternal than paternal mental health are likely to be multidetermined. In the present cultural
context mothers typically assume the role of primary caregiver and therefore carry a disproportionate share of
daily care, supervision, and care-coordination, which increases their exposure to chronic caregiving stress and
emotional exhaustion; mothers may also be more likely to reduce or relinquish paid employment, with attendant
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losses of income, social contact, and respite. These mechanisms are consistent with the negative association
between maternal depression and maternal workforce participation observed here. It should be emphasised that
the cross-sectional design does not permit causal inference, and the relationship between parental well-being and
offspring functioning is very likely bidirectional: poorer offspring functioning and more challenging behaviour
may erode parental mental health, while parental depression and burnout may in turn reduce the parent’s capac-
ity to support the offspring’s development, generating reciprocal and potentially self-reinforcing effects that only
longitudinal designs can disentangle.

Our results should be evaluated in light of several limitations, which can be grouped into methodological
limitations (selection bias and selective attrition arising from the large proportion of non-contactable individuals
and from snowball sampling, the cross-sectional design, and reliance on retrospective chart review), measure-
ment limitations (the absence of standardized contemporary assessments and dependence on clinical records
and self-report), and generalizability concerns (under-representation of the Eastern and Southeastern Anatolian
regions, earthquake-related attrition, and non-applicability to multiplex and syndromic ASD). With respect to
measurement, the lack of standardized current measures of intellectual ability, adaptive functioning, ASD symp-
tom severity, and psychiatric comorbidity is particularly important, as these are among the strongest predictors of
adult outcome in previous longitudinal studies and their absence constitutes a major potential confounder when
interpreting the associated factors identified here. First, the majority of the participants could not be contacted,
and their medical records were incomplete, preventing us from evaluating the effects of baseline IQ subscales,
adaptive functioning, ASD symptom severity, and the effects of specific symptoms such as restricted repetitive
behaviors and interests. Parents of more impaired adults may refuse participation outright, withdraw their con-
sent, or may have moved to other addresses, introducing selection bias/selective attrition into the results. Depen-
dence on clinical records, exclusion of neurogenetic syndromes, and multiplex cases may further increase the
bias. Second, we did not evaluate adults with ASD using clinical interviews and depended on the medical records
and reports of psychiatrists following them at time for comorbid diagnoses. Third, we evaluated depression and
burnout among parents with self-reports, and these results may have been affected by recall and reporting bias
as well as shared method variance. Fourth, we depended on the parents’ own reports of their psychopathologies
and medical disorders requiring treatment, which may be subject to bias. Fifth, rather than depending on the MBI
adapted in the past for parents of youth with ASD, we may have used a more direct measure, such as the Paren-
tal Burnout Assessment>>. Sixth, rather than using discrete questions regarding social participation, we could
have used a psychometric scale to evaluate social competence among adults with ASD (for example, the Global
Assessment of Functioning or WHO definitions)*>°°. Lastly, we compared our regression models only in terms
of variance explained and in model improvement by means of chi-square comparisons and refrained from using
AIC or BIC?’. Because lower AIC and BIC values are preferred in model selection and BIC penalizes additional
parameters more significantly than AIC, our model may be subject to overfitting. However, lower BIC values do
not suggest more parsimonious models, especially if the terms are nested, as in our study, and likelihood ratio
tests are more advantageous for these models®’. Regardless of these limitations, our study is only the second on
adult functioning of Turkish children diagnosed with ASD and supports our previous results’*. Further studies on
adult outcomes of ASD in low- and middle-income countries such as Turkey are needed.

Conclusion

The transition to adulthood is challenging for individuals with ASD and for their families. In many countries,
including Turkey, services offered to children with ASD are limited or no longer available once they reach adult-
hood, which may exacerbate the symptoms of youth as well as the stresses experienced by parents. Structured
support that facilitates the transition to adult services may limit these problems. Even with this support, young
adults may be socially isolated and have limited opportunities to participate in the community. Lack of education
among healthcare workers with ASD in adulthood may add further barriers to receiving help. This may lead to
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embitterment among adults with ASD and their parents®'®!!. Our results may support the importance of a struc-
tured transition plan for families of adults with ASD as well as adults for adult mental health services (for example,
STEPS)’8. Additionally, modifications for adults with ASD may have to be made for support in the workplace,
achieving driving licenses, using public transportation, and attending tertiary education. Children with ASD may
be screened for risk factors and symptoms of depression, as well as self-harming behaviors, starting from adoles-
cence. In addition, parents of children with ASD may benefit from interventions preventing depression/burnout,
as well as those focusing on promoting their mental health and well-being. These interventions may first focus on
mothers to prevent spillover effects on other family members. Financial support for families of youths with ASD
and interventions supporting maternal participation in the workforce may also be beneficial.

Supplementary Information The online version contains supplementary material available at https://doi.org/10.1038/
$41598-026-64419-6.
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