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Predictors of psychosocial adjustment in siblings of
children with autism spectrum disorder: a structural
equation modeling study
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ABSTRACT

Background. Siblings of children with autism spectrum disorder (ASD) are at increased risk of psychosocial
difficulties due to altered family dynamics and parental stress. However, the mechanisms linking ASD severity,
parental psychopathology, and sibling outcomes remain unclear. This study aimed to identify determinants of
psychosocial problems among siblings of children with ASD using a family-systems framework and structural
equation modeling (SEM).

Methods. A case-control study was conducted with 67 siblings of children with ASD (ASD-Sibs) and 67 siblings
of typically developing children (TD-Sibs), aged 6-18 years. ASD severity was rated using the Childhood
Autism Rating Scale (CARS). Sibling depression, anxiety, and emotion regulation were assessed using the
Child Depression Inventory (CDI), Screen for Child Anxiety Related Emotional Disorders (SCARED), and
Cognitive Emotion Regulation Questionnaire (CERQ). Parents completed the Child Behavior Checklist (CBCL),
Beck Depression and Anxiety Inventories (BDI, BAI), and Family Assessment Device (FAD). SEM was used to
examine predictors of sibling psychosocial outcomes.

Results. ASD-Sibs reported significantly higher depressive and anxiety symptoms than TD-Sibs. SEM revealed
that maternal depression and general family functioning were significant predictors of sibling depression,
anxiety, and behavioral problems. ASD severity indirectly influenced sibling outcomes through maternal
depression and anxiety. Positive reappraisal emerged as a protective factor against anxiety.

Conclusions. Maternal psychological well-being and family functioning are key determinants of psychosocial
adjustment among ASD-Sibs. Autism severity affects siblings indirectly via maternal psychopathology,
underscoring the importance of holistic, family-centered interventions to promote resilience in families of
children with ASD.

Key words: autism spectrum disorder, siblings, psychosocial adjustment, maternal depression, maternal
anxiety, family functioning, structural equation modeling.

The family unit serves as a critical developmental
context for children, offering both a primary
socialization environment and a secure base.!
However, within a family systems framework,
individual challenges can significantly impact
overall family functioning.” The presence of a

child with autism spectrum disorder (ASD), for
instance, profoundly alters family dynamics,
affecting not only the child but also all family
members due to its pervasive developmental
impacts.?
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Parents of children with ASD often assume
roles beyond typical parenting and become
de facto special educators.* They navigate
complex behavioral challenges’, strive to
meet the needs of other family members, and
frequently contend with social isolation and
stigma®’. Personal time for self-care and social
engagement is often significantly limited.®

Siblings of children with ASD (ASD-Sibs) also
experience unique challenges related to their
sibling’s condition, including behavioral issues,
communication difficulties, and the demand
for continuous support’ Reduced parental
attention, a common experience for ASD-
Sibs, may lead to increased attention-seeking
behaviors and internalizing problems. The
implicit expectation to provide support can
also generate feelings of burden and stress."
Difficulties in sibling relationships, potentially
marked by complex social interactions and
conflicts, may also extend to peer relationships,
exacerbating stress levels.'*!!

Existing literature consistently indicates that
ASD-Sibs exhibit a heightened vulnerability to
diminished psychological well-being and lower
psychosocial functioning compared to siblings
of typically developing children (TD-Sibs)."
Recentresearch, although focused onidentifying
risk factors, often reports inconsistent findings
due to the heterogeneous nature of ASD and the
unique characteristics of families, highlighting
the complexity of this area. Among the key
variables warranting investigation, family
stress stands out. Autism families (families of
children with ASD) experience unique daily
stressors, which are associated with increased
rates of parental anxiety and depression.?
Parental stress'* and general family distress'
are positively correlated with siblings’
psychosocial problems. Some research suggests
that increased family stress may directly impact
siblings’ distress more than relational difficulties
with their autistic sibling." Conversely, other
studies have found no significant association
between sibling adjustment and maternal stress
or family support.'
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Another complex area is the relationship
between ASD severity and sibling outcomes.
While challenging behaviors in children
with ASD are consistently linked to sibling
outcomes", the direct impact of autism severity
is less clear, likely due to the spectrum’s wide
phenotypic variability. Some studies report
a positive association between symptom
severity and sibling adjustment difficulties',
while others find no significant relationship®.
This inconsistency underscores the need to
identify mediating variables that clarify how
ASD severity influences sibling psychosocial
problems.

Emotion regulation skills are also crucial
for stress management, conflict resolution,
and maintaining emotional balance. Despite
their importance, few studies have explored
the contribution of emotion regulation skills
to psychosocial problems in ASD-Sibs.
One intervention program noted improved
relationships between autistic siblings and those
with enhanced emotion regulation skills.*’ Given
that ASD-Sibs frequently encounter chronic and
emotionally demanding family environments,
examining their cognitive emotion regulation
strategies offers ameaningful way to understand
both vulnerability and resilience pathways.

Gender significantly shapes sibling
relationships®, and its broad influence on
psychosocial development within the context of
ASD is also well-established. Sisters often report
a stronger sense of responsibility towards their
siblings with ASD?*, whereas brothers may
exhibit higher rates of emotional and conduct
problems and peer difficulties'®. Consequently,
brothers of children with ASD may face more
psychosocial challenges than sisters.”? However,
conflicting evidence suggests that sisters may
experience elevated anxiety and depression
compared to brothers.*

Finally, birth order is another critical factor.
Older siblings often show better psychological
functioning than younger ones.” This is
hypothesized to occur because older siblings
experience a period of typical family life
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before the full impact of ASD is felt, while
younger siblings encounter these challenges
from an earlier developmental stage.”
Thus, the influence of birth order on sibling
understanding, expectations, and engagement
warrants further investigation.

This study aimed to identify determinants
contributing to psychosocial problems in ASD-
Sibs, specifically investigating internalizing
and externalizing problems from both sibling
and parental perspectives. Predictor variables
were categorized into three domains: child-
related (autism severity, intelligence level),
family-related =~ (maternal and  paternal
depression/anxiety, household income, family
functionality), and sibling-related (birth order,
gender, cognitive emotion regulation skills).

Materials and Methods

Study design and participants

The study protocol was approved by the
Ankara University Faculty of Medicine Ethics
Committee (protocol number: 11-717-18).
Written informed consent was obtained from
all participants, and procedures adhered to the
Declaration of Helsinki. Data were collected
between November 2019 and April 2020.

This case-control study included 67 age- and
sex-matched ASD-Sibs and TD-Sibs, along with
their mothers and fathers. Eligible siblings were
618 years old and volunteered to participate.
TD-Sibs had no prior psychiatric diagnoses.
Exclusion criteria for both groups were ASD
or intellectual disability, neurological/chronic
illness, and institutional care.

Children with ASD were initially evaluated and
ASD diagnoses were confirmed by experienced
child psychiatrists and clinical psychologists
based on DSM-V criteria. Study participation
was announced to physicians at the Child and
Adolescent Psychiatry and General Pediatrics
clinics of our tertiary care center. Eligible
families were referred to our clinic. Siblings
and parents attended clinical interviews for the
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collection of information and sociodemographic
data. Following preliminary evaluation, autism
severity was rated with the Childhood Autism
Rating Scale (CARS), after which siblings and
parents completed questionnaires.

In the ASD-Sibs group, 3 siblings were excluded
due to intellectual disability, 5 due to ASD,
and 3 due to neurological/chronic illness;
additionally, 9 families declined participation
or did not complete the study forms, resulting
in a final ASD-Sibs sample of 67. In the TD-Sibs
group, 23 families declined participation and
7 children were excluded due to neurological/
chronic illness in themselves or a sibling,
resulting in a final TD-Sibs sample of 67.

To ensure developmental comparability,
siblings were categorized as children (< 12
years: ASD-Sibs n = 26, TD-Sibs n = 27) and
adolescents (= 12 years: ASD-Sibs n = 41, TD-
Sibs n = 40) for subgroup analyses.

Measures

Sociodemographic information

A semi-structured interview form collected
data on sibling, family, and autistic child
sociodemographic attributes, including age,
gender, parental education and employment,
and household income (Table I).

Child autism severity

The Childhood Autism Rating Scale (CARS) was
used to rate autism severity.”” CARS includes
15 items rated from 1-4 (with intermediate
ratings), yielding a total score typically ranging
from 15 to 60, where higher scores indicate
greater autism severity. Turkish validity and
reliability have been established, with high
internal consistency (o« = 0.95) and test-retest
reliability (r = 0.98).2

Siblings’ self-report measures

Child Depression Inventory (CDI) is a self-report
scale for depressive symptoms (6-18 years).”
The CDI consists of 27 items scored on a 0-2
scale (total score range: 0-54), with higher
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Table I. Sociodemographic characteristics of groups.
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I ntrol Gr
Variables M::Eiysg 7 EF(J%) Mizntioss / T(‘% P
Sibling characteristics <12y 212y <12y 212y
Age?® 89+15 9+14 0.717!
149+22 142+2 0.166°
Gender®
Female 19.4 (13) 29.9 (20) 20.9 (14) 28.4 (19) 0.893!
Male 19.4 (13) 31.3 (21) 19.4 (13) 31.3 (21) 0.908°
Parent characteristics
Mother age ° 38.4+4.6 38.1+55 0.686
Father age ° 42.6+4.9 41.8+5 0.352
Mother’s education (year) * 9.3+0.48 99+04 0.062
Father’s education (year) * 11.5+0.45 10.6 £ 0.4 0.416
Family characteristics
Family type ®, (nuclear) 94 (63) 89.6 (60) 0.507
Monthly family income ®
Low (<330%) 11.9 (8) 7.5 (5)
Medium (330-1000$) 55.2 (37) 62.7 (42) 0.576
High (>1000%) 32.8 (22) 29.9 (20)

2 Student's t-test, * Chi-square test

! p value for siblings under 12 years of age (child group), ? p value for siblings aged 12 and older (adolescent group)

SD: standard deviation.

scores indicating greater depressive symptom
severity. The Turkish adaptation demonstrated
good internal consistency («a = 0.82).%°

Screen for Child Anxiety Related Emotional
Disorders (SCARED) is a 4l-item self-report
measure for childhood anxiety disorders.*
SCARED includes 41 items rated 0-2 (total
score range: 0-82) and yields subscale scores for
Panic/Somatic, Generalized Anxiety, Separation
Anxiety, Social Anxiety, and School Avoidance;
higher scores indicate greater anxiety. Its
Turkish adaptation showed strong internal
consistency (« = 0.91).%

Cognitive Emotion Regulation Questionnaire
(CERQ) is a 36-item self-report assessing
nine cognitive emotion regulation strategies
following adverse events.* Subscales (four items
each) are maladaptive (Self-blame, Rumination,
Catastrophizing, Blaming others) or adaptive
(Acceptance, Putting into perspective, Positive
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refocus, Refocus on planning, Positive
reappraisal). Each CERQ subscale comprises 4
items scored 1-5 (subscale score range: 4-20);
higher scores indicate more frequent use of
that strategy. Turkish validation yielded similar
results, with subscale a ranging from 0.72 (Self-
blame) to 0.83 (Catastrophizing).*

Parent-report measures

Child Behavior Checklist (CBCL 6-18): The 2001
version was used to assess behavioral/emotional
problems.* The CBCL contains 113 problem
items rated 0-2 and yields syndrome scales
and broadband Internalizing and Externalizing
scales; results are typically reported as age- and
sex-standardized T-scores (mean = 50, SD = 10),
with higher scores indicating more problems.
The Turkish version demonstrated good
internal consistency for Internalizing (a = 0.87,
r = 0.93), Externalizing (@ = 0.90, r = 0.93), and
Total Problems (a = 0.94, r = 0.93).3¢
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Beck Depression Inventory (BDI) is a self-report
measure of adult depression severity.”” The
BDI consists of 21 items scored 0-3 (total score
range: 0-63), with higher scores indicating
more severe depressive symptoms. The Turkish
adaptation showed good internal consistency («
=(.84).%

Beck Anxiety Inventory (BAI) is a 21-item self-
report for clinical anxiety.*® The BAI includes
21 items scored 0-3 (total score range: 0-63),
with higher scores indicating greater anxiety
severity. Its Turkish adaptation demonstrated
excellent internal consistency (a = 0.95).%

Family Assessment Device (FAD) is a self-
administered measure of family functioning
based on the McMaster Model.** The FAD
comprises 60 items rated on a 4-point Likert
scale and consists of seven subscales (Problem
Solving, Communication, Roles, Affective
Responsiveness, Affective Involvement,
Behavior Control, General Functioning); higher
scores reflect poorer family functioning. Turkish
validation indicated subscale a values ranging
from 0.62 to 0.90.#

Data analysis

Statistical analyses were conducted using SPSS
23.0 (Statistical Package for the Social Sciences),
AMOS 23.0 statistical software, and R for
bootstrap estimation. Continuous variables are
presented as mean + standard deviation (SD)
when normally distributed and as median (Q1-
Q3) when non-normally distributed; categorical
variables are presented as number (%).
Normality was assessed using the Shapiro-Wilk
test and visual inspection of histograms and
Q-Q plots. Pearson chi-square tests compared
categorical variables. For continuous variables,
Student’s t-test or Mann-Whitney U test was
applied after confirming data normality.
Pearson or Spearman correlation tests were
used to assess relationships, and structural
equation modeling (SEM) was used to identify
determinants of sibling psychosocial problem
scores.
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In line with a family-systems framework,
variables that were theoretically expected to
influence sibling adjustment (autism severity,
maternal and paternal depression and anxiety,
general family functioning, and siblings’
cognitive emotion regulation) were initially
entered into the SEM. Non-significant paths
and parameters that weakened overall model
fit were then trimmed stepwise, particularly
in view of the relatively small sample size,
yielding a final model that retained only
theoretically meaningful and statistically
supported predictors. In this process, paternal
BDI and BAI were initially included but were
removed from the final specification because
their structural paths were non-significant and
their inclusion did not improve overall model
fit. Model fit was evaluated using x? x?/df, the
Comparative Fit Index (CFI), the Normed Fit
Index (NFI), and the Root Mean Square Error
of Approximation (RMSEA). Model fit was
considered acceptable when CFI and NFI were
>0.90 and RMSEA £0.08, and indicative of good
fit when CFI > 0.95, RMSEA < 0.05, and x%/df <
2. SEM findings were interpreted with caution,
and a sensitivity analysis re-estimated the final
model under a constrained specification in
which no correlated residuals were allowed.

Effect sizes were interpreted according to
Cohen’s guidelines: r = 0.20 for small, r = 0.50
for medium, and r = 0.80 for large effects.*® All
analyses employed a two-tailed p-value of 0.05
for statistical significance.

Results
Demographics

Sociodemographic variables are presented in
TableI. No significant differences were observed
between ASD-Sibs and TD-Sibs regarding
sibling (age, gender, number of siblings),
parental (age, education level), and family
(family type, household income) characteristics.

301



flgiogltt Ekici G and Kilig BG

Normative comparisons in siblings

In the child group, ASD-Sibs exhibited
significantly higher scores on the CDI (p <0.001)
and SCARED (p = 0.001) compared to TD-Sibs.
However, no statistically significant differences
were found between these groups on the CBCL
Internalizing (p = 0.123) and Externalizing
Problems (p = 0.419) subscales (Table II).

Among adolescent siblings, ASD-Sibs reported
significantly higher CDI scores than controls
(p = 0.004), but no significant difference was
observed in anxiety scores (p > 0.05) (Table II).
Additionally, adolescent ASD-Sibs scored higher
on both CBCL Internalizing (p = 0.01) and
Externalizing Problems (p = 0.006) subscales
compared to controls (Table II). CERQ subscale
scores did not differ significantly between the
groups (Table II). Fig. 1 shows the mean CBCL
syndrome-scale T-scores in adolescent siblings
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(212 years). Compared with TD-Sibs, adolescent
ASD-Sibs showed higher T-scores across several
CBCL domains, with differences particularly
evident in the broadband Internalizing and
Externalizing scales, consistent with the group
comparisons reported in Table II.

Clinical range percentages in siblings

Based on CDI cut-off scores, 13% of ASD-
Sibs presented with mild depression, 3% with
moderate, and 6% with severe depression. In
contrast, 1% of TD-Sibs showed mild depression.
For CBCL Internalizing Problems, 16% of ASD-
Sibs were in the clinical range and 11% in the
borderline range, while 5% of TD-Sibs were in
the clinical range and 4% in the borderline range.
Regarding CBCL Externalizing Problems, 9% of
ASD-Sibs were in the clinical range and 3% in
the borderline range, with only 1% of TD-Sibs
falling into the borderline range.

Table II. Normative comparisons between sibling groups by age group (<12 years vs >12 years).

<12 years >12 years

ASD-Sibs  TD-Sibs t p ASD-Sibs  TD-Sibs t p

Mean+SD Mean+SD Mean+SD Mean+SD
CDI 1096+8 3.85+2.6 427 0.000%* 8.6+49 59+29 297 0.004**
SCARED 27+16.5 144+82 353 0.001* 20+10.2 16.6+88 1.60 0.112
Internalizing problems (CBCL) 53.2+9.8 492+82 157 0.123 544+115 483+88 263 0.01*
Externalizing problems (CBCL) 48+10.9 458+85 0.81 0419 477+11 41.7+6.8 290 0.006**
CERQ Subscales
Self-blame — — — — 9.8+29 93+27 080 0427
Acceptance — — — — 11.1+3.8 102+3.8 1.00 0.322
Rumination — — — — 11.6+3.6 102+32 1.81 0.073
Positive refocus — — — — 11.7+46 12.6+44 -094 0.349
Refocus on planning — — — — 149+39 154+35 -0.60 0.547
Positive reappraisal — — — — 14639 146+£3.6 0.04 0967
Putting into perspective — — — — 132+3.7 12.6+£3.8 0.76 0.447
Catastrophizing — — — — 79+34 82+36 -032 0.750
Other-blame — — — — 9.8+34 8.6+28 1.63 0.106

CERQ was administered to adolescents (212 years) only.
Student's t-test, * p <0.05, ** p <0.01, *** p <0.001.

ASD: autism spectrum disorder; ASD-Sibs: siblings of children with ASD; TD-Sibs: siblings of typically developing children;
CBCL: Child Behavior Checklist; CDI: Child Depression Inventory; CERQ: Cognitive Emotion Regulation Questionnaire;
SCARED: Screen for Child Anxiety Related Emotional Disorders.
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Fig. 1. Mean T-scores of Child Behavior Checklist (CBCL) subscales in adolescent ASD-Sibs and TD-Sibs.
This figure presents CBCL T-scores for the adolescent subgroup (=12 years) to provide a visual summary of
syndrome-scale profiles in this age group. T-scores are standardized scores with a mean of 50 and standard
deviation of 10. T-scores between 60-63 indicate borderline clinical range, and T-scores > 64 indicate clinical
range. Significant differences between ASD-Sibs and TD-Sibs for each subscale are indicated by asterisks as

determined by independent-samples t-tests.
*p < 0.05, **p < 0.01. ASD-Sibs (n = 41), TD-Sibs (n = 40).

ADHD: attention deficit hyperactivity disorder; ASD-Sibs: siblings of children with ASD; OCD: obsessive compulsive

disorder; TD-Sibs: siblings of typically developing children.

Normative comparisons in parents and general
family functioning

Mothers and fathers of children with ASD
reported significantly higher depressive and
anxiety symptoms compared to parents in the
control group (Table III). Significant group
differences in family functioning were found
in Problem Solving (1.81 + 0.57 vs. 1.48 + 0.46;
p < 0.001), Communication (1.74 + 0.48 vs. 1.51
+0.4; p = 0.004), Affective Responsiveness (1.66
+ 0.47 vs. 1.51 = 0.43; p = 0.049), and General
Functioning (1.65 + 0.47 vs. 1.35 £ 0.3; p < 0.001)
domains. Other FAD subscale scores were
comparable between groups (p > 0.05). All FAD
subscale results are presented in Table III
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Clinical range percentages in parents

Maternal BDI scores indicated that among
mothers of children with ASD, 27% experienced
mild, 19% moderate, and 3% severe depression;
whereas in control mothers, these rates were
7% mild and 1% moderate. Maternal anxiety
levels in the ASD group revealed 26% mild,
20% moderate, and 12% severe symptoms in the
clinical range. For control mothers, 9% were in
the mild, 8% moderate, and 1% severe clinical
range.

Among fathers in the ASD group, 21% reported
mild depression and 10% moderate depression.
In the control group, 5% of fathers had mild and
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Table III. Parent psychological distress (BDI, BAI) and family functioning (FAD) in ASD and control families.

ASD-Pr TD-Pr torz 1%
Mothers
BDI 11.3+8.9 46+4 5.65a 0.000***
BAI 10 (3.5-19.5) 3(0-7) -4.61Db 0.000***
Fathers
BDI 6 (3-11) 3(0-7) -2.83Db 0.005**
BAI 5 (2-12.5) 2 (0-7) -293b 0.003**
FAD subscale ASD-Pr TD-Pr t 4
Problem Solving 1.82 +£0.58 1.5+047 3.54 0.0007%**
Communication 1.75+0.49 1.52+0.41 2.86 0.005**
Roles 1.83 £0.37 1.76 £ 0.40 1.06 0.293
Affective Responsiveness 1.66 +0.47 1.51+0.43 1.99 0.049*
Affective Involve 1.88 £0.37 1.82 +£0.40 0.92 0.361
Behavior Control 1.76 +0.35 1.78 £0.37 -0.38 0.704
General Function 1.65 +0.47 1.36 £0.32 4.13 0.000%***

For BDI and BAI values are presented as Mean + SD for variables analyzed with Student’s t-test and as median (Q1-Q3) for
variables analyzed with the Mann-Whitney U test. FAD subscale values are presented as Mean + SD and compared using

Student’s t-test.

? Student’s t-test, ® Mann-Whitney U Test, * p <0.05, ** p <0.01, *** p < 0.001.
ASD: autism spectrum disorder; ASD-Pr: parents of children with ASD; BAI: Beck Anxiety Inventory; BDI: Beck Depression
Inventory; FAD: Family Assessment Device; SD: standard deviation; TD-Pr: parents of typically developing children.

3% moderate depressive symptoms. Paternal
anxiety scores in the ASD group showed 21% in
the mild, 11% moderate, and 7% severe clinical
range, compared to 16% mild, 4% moderate,
and 1% severe clinical range in control fathers.

Correlations

Correlations among the main study measures
in the ASD-Sibs group are presented in
Supplementary Table S1. Sibling outcomes
(CDI, SCARED, CBCL Internalizing and
Externalizing) were not significantly correlated
with parental age, parental education,
household income, autism severity (CARS),
or the autistic child’s intelligence level (all p
> (0.05). In contrast, maternal depressive and
anxiety symptoms and poorer general family
functioning were positively correlated with
siblings” psychosocial outcomes, whereas
CERQ positive reappraisal showed an inverse
association with sibling anxiety (Supplementary
Table S1).
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Gender and birth order comparisons

Regarding gender (33 girls, 34 boys), no
statistically significant difference was observed
in psychosocial problems between girls and
boys in either age group (p > 0.05), except for
anxiety scores (p = 0.001).

In birth order comparisons, younger siblings (n
= 15) displayed numerically higher scores than
older siblings (n = 47) on CDI (10.0 + 8.6 vs. 8.9
+ 6.1; p = 0.790), SCARED (234 + 13.2 vs. 21.8
+11.8, p = 0.64), Internalizing Problems (57.6 +
7.7 vs. 53.2 + 11.1, p = 0.161), and Externalizing
Problems (51.6 + 7.63 vs. 46.5 + 10.8, p = 0.093).
However, these differences were not statistically
significant (p > 0.05).

Predictors of psychosocial problems in siblings of
children with ASD

SEM was employed to investigate predictors of
siblings” psychosocial problems and to examine
indirect effects. Potentially confounding
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demographic variables (age, gender, and family
income) were controlled, and a confirmatory
factor analysis supported the measurement
model’s adequacy for SEM. The measurement
model demonstrated good fit to the data (x?(17)
=10.244, p=0.893; x?/df=0.603; CFI=1.000; NFI=
0.957; RMSEA =0.000). Given the modest sample
size (n = 67), these indices should be interpreted
cautiously and considered alongside theoretical
plausibility and a simple, theory-driven model
specification.

Bootstrap-based parameter estimates (standard
errors, 95% confidence intervals, z statistics,
and p-values) for both direct and indirect effects
are presented in Table IV (direct paths) and
Supplementary Table S2 (indirect effects).

Indirect effects were evaluated using bootstrap
confidence intervals, and results are reported to
facilitate transparent interpretation of precision
alongside point estimates.

Sibling Adjustment in ASD

Sensitivity analysis (model without correlated
residuals): To address concerns regarding
potential overfitting, we additionally estimated
a more constrained specification in which
no correlated error terms were allowed. As
expected, this constraint resulted in poorer
global fit (x2(22) = 68.885, p < 0.001; x%/df = 3.13;
CFI=0.104; NFI = 0.246; RMSEA = 0.180), likely
reflecting shared variance among conceptually
related outcomes and measurement-method
overlap. We therefore report the constrained
model fit transparently and interpret the
final SEM findings primarily on the basis of
theoretical coherence.

The SEM results (Fig. 2) indicate that
maternal depression (0.25) and family general
functioning (0.17) were positive predictors
of sibling depression. For sibling anxiety,
maternal depression (0.29) and maternal
anxiety (0.16) were positive predictors, while
positive reappraisal (-0.25) was a negative

Table IV. Direct effects in final SEM (bootstrap estimates).

Path (predictor - outcome) Std 3 SE (Std) 95% CI(Std) p (Std) B SE 95% CI p

CARS - BDI 0.296 0.092  0.116,0.477  0.001 0.408 0.142 0.112,0.677 0.004
CARS - BAI 0.334  0.103  0.133,0.536  0.001 0.577 0.187 0.19,0.914 0.002
FAD-Gen. -» BDI 0380  0.111  0.162,0.599 <0.001 7.081 2.390 2.494,11.878 0.003
FAD-Gen. -» BAI 0.291 0.123  0.049,0.533 0.018 6.796 3.197 0.845,13.869 0.034
FAD-Gen. » CDI 0.173 0.116 -0.053, 0.4 0.133 2440 1.644 -0.715,5.702 0.138
FAD-Gen. » SCARED -0.122 0.141  -0.399,0.155 0388 -2.375 2730 -8.516,2.528 0.384
FAD-Gen. - Int. Prob. 0.425 0.097 0.23, 0.62 <0.001 7.245 1.670 4.119,10.832 <0.001
FAD-Gen. - Ext. Prob. 0.511 0.091 0.322,0.7 <0.001 6.508 1.177 4.023,8.858 <0.001
BDI - CDI 0.251 0.111 0.032, 0.47 0.024 0.181 0.082 0.027,0.37 0.022
BDI -» SCARED 0.291 0.114  0.067,0.515 0.011 0.377 0.160 0.045, 0.657 0.026
BDI - Int. Prob. 0.168  0.085  0.003,0.333 0.046 0.169 0.085 0.005,0.332 0.043
BDI - Ext. Prob. 0.170  0.073  0.027,0.313  0.020 0.122 0.055 0.018,0.232 0.024
BAI -» SCARED 0.159 0.073  0.016, 0.301 0.029 0.135 0.064 0.012,0.262 0.030
CERQ - Positive reap. - -0.248  0.086 -0.418,-0.078 0.004 -0.780 0.276 -1.333,-0.239 0.004

SCARED

Columns include standardized (Std ) and unstandardized (B) coefficients with bootstrap SE and 95% CI.

BAI: Beck Anxiety Inventory; BDI: Beck Depression Inventory; CARS: Childhood Autism Rating Scale; CBCL:
Child Behavior Checklist; CDI: Child Depression Inventory; CERQ - Positive reap.: Cognitive Emotion Regulation
Questionnaire —Positive reappraisal subscale; Ext. Prob.: CBCL Externalizing Problems; FAD-Gen.: Family Assessment

Device —General Functioning; Int. Prob.: CBCL Internalizing Problems; SCARED: Screen for Child Anxiety Related

Emotional Disorders.
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Fig. 2. The structural equation model for predictors of ASD-Sibs’ psychosocial problems. All values are
standardized beta coefficients. The model showed good fit (x?/df = 0.603; CFI = 1.000; NFI = 0.957; RMSEA =
0.000); however, fit should be considered alongside a simple, theory-driven model specification and the modest
sample size.BAI: Beck Anxiety Inventory; BDI: Beck Depression Inventory; CARS: Childhood Autism Rating
Scale; CBCL: Child Behavior Checklist; CDI: Child Depression Inventory; CERQ: Cognitive Emotion Regulation
Questionnaire; Ext. Prob.: Externalizing Problems; FAD: Family Assessment Device; Int. Prob.: Internalizing
Problems; SCARED: Screen for Child Anxiety Related Emotional Disorders.

predictor. In terms of internalizing problems,
maternal depression (0.17), maternal anxiety
(0.18), and family general functioning (0.43)
emerged as positive predictors. Finally,
maternal depression (0.17) and family general
functioning (0.51) were positive predictors for
externalizing problems.

The model also revealed that autism severity
positively predicted maternal depression (0.30)
and maternal anxiety (0.33) but did not directly
predict outcomes in ASD-Sibs. However, autism
severity exerted an indirect effect on ASD-
Sibs” problems, mediated through maternal
depression and anxiety. The indirect effects
of autism severity on sibling outcomes were:
depression = 0.076, anxiety = 0.285, internalizing
problems = 0.185, and externalizing problems =
0.085.
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Discussion

This study investigated various potential
predictors of psychosocial problems in ASD-
Sibs, including parental psychological well-
being, family functioning, ASD symptom
severity, and sibling characteristics.

A key finding from our SEM analysis was that
maternal depression significantly predicted
siblings” psychosocial outcomes, with maternal
anxiety symptoms specifically associated
with higher sibling anxiety and internalizing
problems. These results align with previous
research demonstrating a strong link between
parental psychological distress and sibling
adjustment.’** This is further supported by
meta-analytic evidence highlighting a robust
association between maternal depressive
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symptoms and children’s internalizing, and
externalizing problems, as well as general
psychopathology.** However, a contrasting
study by Hesse et al. found that while parental
stress correlated with sibling challenges, this
relationship did not fully explain adjustment
issues when other parent-related factors were
considered.”” This discrepancy might stem from
their focus on parental stress rather than clinical
depression. While stress may indicate the
severity of situational challenges, depressive
symptoms reflect a more profound emotional
impact on mothers.

Furthermore, our model revealed that the
impact of autism symptom severity on sibling
outcomes was fully mediated by maternal
depressive and anxiety symptoms. This suggests
that ASD severity does not directly influence
sibling psychosocial problems but rather acts
through its effect on maternal psychological
well-being. This mediation is consistent with
the results of Meyer et al., who found that
maternal depression was the primary mediator
of siblings’ problems.*® This outcome provides
clarity to the mixed findings often reported in
the literature regarding the direct relationship
between ASD severity and sibling adjustment.

Another significant finding was the notable
effect of general family functioning on sibling
problems. Our model confirms that robust
family functioning is a vital determinant of
sibling outcomes, aligning with prior research
indicating that family factors, such as cohesion
and a positive family climate, are associated
with better sibling psychological well-being.*
Collectively, our results strongly support
the existing literature emphasizing family
functionality and parental psychological
well-being as primary predictors of siblings’
psychosocial challenges.'*!®

Regarding initial group comparisons, self-
report measures indicated that ASD-Sibs,
particularly in the child group, reported
higher levels of depression and anxiety
compared to TD-Sibs. This was an unexpected
finding, as adolescents typically show greater
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susceptibility to internalizing problems. This
could suggest that younger ASD-Sibs may
struggle more with processing and adjusting to
family changes, leading to heightened distress®,
potentially due to less developed cognitive
coping mechanisms or a more immediate and
less filtered perception of family stressors
compared to adolescents. However, it is
important to note that only a minority of ASD-
Sibs met clinical diagnostic criteria, implying
that while they experience elevated problems, it
is more accurate to identify those at heightened
risk and their specific vulnerabilities rather
than to universally conclude that all ASD-Sibs
experience clinical-level psychosocial issues.

Our study also explored the influence of birth
order and gender on the psychological well-
being of ASD-Sibs. Consistent with a recent
meta-analysis by Park et al.® and previous
literature®?, our findings specifically indicated
that younger ASD-Sibs were more vulnerable
to internalizing problems than older ones.
This heightened vulnerability in younger
siblings may stem from their developmental
context, often being born into a family already
navigating significant burdens, whereas older
siblings might have experienced a period of
typical family life before the full impact of
ASD was felt, potentially fostering greater
psychological resilience.?

Furthermore, our findings are in line with
previous reports suggesting that birth order
and developmental timing may shape
vulnerability among ASD-Sibs. Consistent
with a recent meta-analysis by Park et al. and
earlier studies, younger siblings appeared more
prone to internalizing difficulties than older
ones, possibly because they were born into a
family system that was already under the strain
of caring for a child with ASD.»* In this
context, older siblings may have benefited from
a period of relatively typical family functioning
before the onset or recognition of ASD-related
challenges, which could support greater
psychological resilience. However, our sample
size did not allow for adequately powered tests
of more fine-grained interactions between birth
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order, age-spacing, and gender, and future
studies with larger cohorts are needed to clarify
these patterns.

Conversely, younger female ASD-Sibs with
wider age-spacing were more likely to
develop anxiety symptoms. This is consistent
with the literature indicating that typically
developing sisters of individuals with ASD
often report higher negative emotionality
than their male counterparts®, and our results
further suggest that specific birth order and
age-spacing dynamics for younger females
may exacerbate this predisposition to anxiety.
These findings collectively highlight that while
general demographic factors like age and
gender influence adjustment, a finer-grained
analysis of birth order and age-spacing reveals
distinct pathways of vulnerability to specific
internalizing problems within the ASD-Sib
population.

While overall emotion regulation strategies did
not differ between groups, our SEM analysis
revealed a crucial finding: positive reappraisal
emerged as a significant negative predictor
of sibling anxiety. This suggests that siblings
who frequently employ positive reappraisal —
reframing negative events in a more positive
light or focusing on potential positive outcomes
— experience lower levels of anxiety. This
finding aligns with the broader literature on
emotion regulation, which emphasizes adaptive
cognitive strategies in mitigating psychological
distress.”” For ASD-Sibs, facing unique and
ongoing family stressors, the ability to find
positive meaning or growth in challenging
situations may serve as a vital protective factor
against anxiety. This highlights the importance
of fostering such adaptive cognitive strategies
in interventions aimed at supporting the mental
health of ASD-Sibs.

Finally, our findings imply that autism families
may face difficulties in problem-solving,
communication, and overall general family
functioning compared to families with typically
developing children. Effective communication
and problem-solving skills are crucial for family
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resilience and for modeling adaptive coping
strategies in children.™

Strengths, limitations, and directions for
future research

This study contributes significantly to
understanding predictors of psychosocial
problems in ASD-Sibs within a Turkish context.
Key strengths include the use of both self-
and parent-reports (from both mothers and
fathers), a carefully matched control group, and
a relatively homogeneous sample of children
with ASD. Additionally, the separate analysis of
child and adolescent sibling groups, despite the
broad age range, enhances precision and allows
for developmental considerations.

Despite these strengths, several methodological
limitations warrant consideration. First, the
SEM was conducted only in the ASD-Sibs
group (n = 67), which is a modest sample size
for multivariable modeling. Although SEM can
be applied to smaller samples in simple, theory-
driven models, parameter estimates and global
fit indices may be unstable and potentially
optimistic, increasing the risk of overfitting—
particularly when model refinement is guided
by modification indices. In a sensitivity analysis,
the model fit worsened when correlated
residuals were not allowed, suggesting that
global fit may be sensitive to model constraints
and shared variance among conceptually
related outcomes. Therefore, the SEM findings
should be interpreted with caution and require
replication in larger and independent samples,
ideally with external validation, before strong
generalizable inferences are made. Second,
the study was not powered to test more fine-
grained interactions between birth order, age-
spacing, and gender, and larger samples will be
needed to clarify these more specific patterns
of vulnerability. Third, we did not investigate
certain unexamined confounders in ASD-Sibs,
such as subthreshold autism-like traits, or
school-related adjustment issues (e.g., bullying,
academic performance). In addition, maternal
psychological well-being, identified as a key
mediator in our model, may be influenced
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by unmeasured factors like coping skills and
social support. Future research would benefit
from incorporating these variables to gain a
more comprehensive understanding. Finally,
the study’s primary focus on psychopathology
might restrict broader conclusions regarding
overall well-being and adaptive functioning.

Future research should therefore adopt a
more holistic approach, considering a wider
range of individual and social characteristics
that foster resilience or vulnerability within
the family system, moving beyond a sole
focus on psychopathology. Larger and more
diverse samples will also be important to test
the robustness and generalizability of the SEM
pathways identified in this study.

Conclusions

Insummary, our study provides robustevidence
that maternal psychological well-being and
family functionality are primary determinants
of psychosocial problems in ASD-Sibs. A
crucial insight from our structural equation
model is that ASD severity does not directly
impact sibling problems but rather exerts its
influence indirectly, with maternal depressive
and anxiety symptoms acting as key mediators.
Furthermore, we identified a significant finding
regarding cognitive emotion regulation: the
frequent use of positive reappraisal strategies
was associated with lower anxiety levels in
siblings, suggesting a potential protective factor.

These results underscore the necessity of a
family systems perspective when evaluating
the mental health needs of children with ASD
and their siblings. Early identification and
intervention for family dysfunction, particularly
addressing maternal psychological distress, can
significantly prevent mental health problems
across family members. Developing tailored
social support interventions for autism families,
especially mothers, holds substantial public
health and preventive medicine importance,
strengthening family resilience and promoting
overall well-being.
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