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ABSTRACT

The broader autism phenotype (BAP) encompasses subclinical expressions of autism-related traits ob-
served among biological relatives of autistic individuals. Although parent training programmes repre-
sent well-established interventions for supporting families of autistic children, the extent to which
parental BAP characteristics influence programme outcomes remains insufficiently examined. This
quantitative research investigated whether parental BAP scores moderate the effectiveness of a struc-
tured parent training programme on child behavioural outcomes in a Jordanian clinical sample. Eighty-
six parents of children diagnosed with autism spectrum disorder (ASD) were assessed using the Broad
Autism Phenotype Questionnaire (BAPQ) at programme intake, alongside the Aberrant Behaviour
Checklist (ABC) for child behavioural outcomes at three timepoints across a twenty-four week pro-
gramme. Correlation analyses revealed significant positive associations between parental BAPQ total
scores and reduced magnitude of child behavioural improvement (» = 0.41, p < 0.001). Moderation
analyses demonstrated that parental BAP classification significantly moderated the relationship between
programme participation and change in ABC-Irritability scores (F (2,83) = 7.64, p < 0.001). Parents in
the high-BAP group showed significantly attenuated child behavioural improvements compared with
the low-BAP group (Cohen's d = 1.52, p < 0.001). These findings have direct clinical relevance for tai-
loring parent training delivery to accommodate neurodivergent parenting styles, suggesting that aug-
mented support strategies and adapted instructional methods may enhance programme responsiveness
for parents presenting with elevated BAP characteristics.

Keywords: Broader autism phenotype, Parent training, Moderation, Autism spectrum disorder, BAPQ,
Child outcomes

Introduction

The broader autism phenotype (BAP) refers to the constellation of subclinical traits in social communica-
tion, language pragmatics, and behavioural rigidity that are observed at elevated rates among first-degree rel-
atives of autistic individuals (Hurley et al., 2007; Piven et al., 1997) 1 1. Originally conceptualised through
family genetic investigations, the BAP framework has expanded substantially to encompass dimensional as-
sessments of these characteristics within the general population, with standardised instruments such as the
Broad Autism Phenotype Questionnaire (BAPQ) enabling quantification of trait severity across clinical and
non-clinical samples (Hurley ef al., 2007; Sucksmith et al., 2011; Sasson et al., 2013) [1,9,10]

Empirical evidence has established that BAP traits among parents of autistic children carry functional signif-
icance beyond genetic liability. Parental BAP characteristics have been associated with elevated parenting
stress, increased depressive symptomatology, and altered patterns of parent-child interaction that may influ-
ence child developmental trajectories (Ingersoll et al., 2011; Maxwell et al., 2013; Hastings ef al., 2005) [2-
3. 141 Maxwell and colleagues (2013) [3] demonstrated that parental BAPQ scores accounted for approxi-
mately seventeen percent of the variance in children's social responsiveness, suggesting that parental sub-
clinical traits may interact with child characteristics in ways that shape functional outcomes.

Parent training programmes constitute a cornerstone of evidence-based practice in autism intervention, with
documented efficacy in reducing challenging behaviours, enhancing adaptive functioning, and strengthening
parental competence (Bearss et al., 2015; Oono et al., 2013; Poslawsky et al., 2015) [5, 8, 131 However, re-
search examining moderators of parent training effectiveness has predominantly focused on child-level vari-
ables, including autism severity, cognitive ability, and comorbid symptom profiles (Lecavalier et al., 2017)
[4]. The contribution of parent-level characteristics, particularly neurocognitive and behavioural traits cap-
tured by BAP assessment, to differential programme responsiveness has received comparatively limited em-
pirical attention (Ingersoll ef al., 2011; Tadarola er al., 2018) [2 111,

The present research addresses this gap by examining whether parental BAP scores moderate the effective-
ness of a structured parent training programme delivered within Jordanian autism service settings.
Specifically, this investigation tests the hypothesis that elevated parental BAP characteristics attenuate the
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magnitude of child behavioural improvements achieved through pro-
gramme participation, potentially reflecting difficulties in social
learning, flexible strategy adaptation, or therapeutic alliance forma-
tion that may accompany higher BAP expression (Losh et al., 2008;
Sucksmith ez al., 2011) [7- 91,

Material and methods

This prospective cohort research employed a quantitative design with
repeated measures across three timepoints within a structured parent
training programme. The research received ethical approval from the
Institutional Review Board at the University of Jordan (Reference:
IRB-2023-0187) and all procedures were conducted in accordance
with the Declaration of Helsinki.

Participants comprised eighty-six parents (sixty-two mothers, twenty-
four fathers) of children aged three to ten years with confirmed DSM-
5 diagnoses of autism spectrum disorder, recruited from three autism
service centres operating within the Jordanian Ministry of Health
framework across the Amman, Zarqa, and Irbid governorates.
Inclusion criteria required that the participating parent served as the
primary caregiver and had not previously completed a structured par-
ent training programme. Parents with self-reported psychiatric diag-
noses requiring active pharmacological management were excluded to
reduce potential confounding of BAP measurement.

The Broad Autism Phenotype Questionnaire (BAPQ) was adminis-
tered at programme intake to assess parental subclinical autism traits
across three domains: aloof personality, pragmatic language difficul-
ties, and rigid personality (Hurley et al., 2007) [1]. The BAPQ yields a
total score and three subscale scores, with established cut-off values
enabling classification into low-BAP, moderate-BAP, and high-BAP
categories (Sasson ef al., 2013) 191, Child behavioural outcomes were
measured using the Aberrant Behaviour Checklist (ABC) at baseline
(Ty), programme midpoint at twelve weeks (73), and programme
completion at twenty-four weeks (73), with the Irritability and
Hyperactivity subscales designated as primary outcome measures
(Bearss et al., 2015) [5]. Parenting self-efficacy was assessed at T}
and 73 using the Parenting Sense of Competence Scale.

The parent training programme followed a manualised twenty-four
session format delivered in weekly group sessions of ninety minutes
duration. Programme content addressed antecedent-based strategies,
reinforcement procedures, functional communication training, and en-
vironmental modification, consistent with evidence-based behavioural
parent training curricula (Oono et al., 2013; Poslawsky et al., 2015)
[8, 131, Programme facilitators were clinical psychologists with spe-
cialised training in both autism intervention and group facilitation.
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Statistical analyses employed Pearson correlation coefficients to ex-
amine bivariate associations between BAPQ scores and outcome
change variables. Moderation analyses were conducted using hierar-
chical multiple regression with the PROCESS macro (Model 1), en-
tering parental BAP classification as the moderating variable in the
relationship between programme participation dosage and child be-
havioural outcome change. One-way ANOVA with Tukey post-hoc
comparisons examined between-group differences across BAP classi-
fication categories. Effect sizes were calculated using Cohen's d for
pairwise comparisons and partial eta-squared for omnibus effects.

Results

Demographic and clinical characteristics of the sample are presented
in Table 1. Parents' mean age was 35.4 years (SD = 5.8), and 72.1%
of participating parents were mothers. Children's mean age was 5.9
years (SD = 1.8), with 79.1% males. The mean BAPQ total score was
3.21 (SD = 0.62), with twenty-eight parents (32.6%) classified as
low-BAP, thirty-two (37.2%) as moderate-BAP, and twenty-six
(30.2%) as high-BAP based on established threshold criteria (Hurley
et al., 2007; Sasson et al., 2013) [1- 101,

Table 1. Demographic and Clinical Characteristics of the Sample

Characteristic Value
Sample size, n 86
Parent age, mean (SD) 35.4 (5.8)
Mothers, n (%) 62 (72.1%)
Child age, mean (SD) 5.9 (1.8)
Child male, n (%) 68 (79.1%)
BAPQ total, mean (SD) 3.21 (0.62)
Low-BAP group, n (%) 28 (32.6%)
Moderate-BAP group, n (%) 32 (37.2%)
High-BAP group, n (%) 26 (30.2%)

Bivariate correlation analyses revealed a significant positive associa-
tion between parental BAPQ total score and change in ABC-
Irritability scores from 7 to 73, indicating that higher BAP scores
were associated with smaller reductions in child irritability (» = 0.41,
p < 0.001). This relationship is displayed in Figure 1. The BAPQ
Aloof Personality subscale showed the strongest individual correla-
tion with attenuated outcome change (» = 0.38, p < 0.001), followed
by Rigid Personality (» = 0.29, p = 0.007) and Pragmatic Language (»
= 0.22, p = 0.041). Correlations between BAPQ subscales and out-
come variables are presented in Table 2.

Table 2. Pearson Correlations Between BAPQ Subscale Scores and Outcome Variables. *p < 0.05, **p < 0.01, ***p < 0.001

BAPQ Subscale ABC-I Change ABC-H Change Self-Efficacy p-value
BAPQ Total 0.41%** 0.33%* -0.39%** <0.001
Aloof Personality 0.38%** 0.31%* -0.36%** <0.001
Rigid Personality 0.29%* 0.24* -0.27* 0.007
Pragmatic Language 0.22* 0.18 -0.20 0.041

Moderation analyses confirmed that parental BAP classification sig-
nificantly moderated the relationship between programme attendance
and ABC-Irritability change scores (interaction term: beta = 0.31, p =
0.002, delta R-squared = 0.08). The overall model accounted for
forty-one percent of the variance in child behavioural outcome change
(F (5,80) = 11.14, p < 0.001). One-way ANOVA comparing ABC-
Irritability change scores across BAP groups yielded a significant om-
nibus effect (F (2,83) = 7.64, p < 0.001, partial eta-squared = 0.16).
Figure 2 displays the distribution of child behavioural change across
BAP groups.

Post-hoc comparisons using Tukey's HSD revealed significant differ-
ences between the low-BAP and high-BAP groups (mean difference =
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6.41 points, 95% CI [3.12, 9.70], p < 0.001, Cohen's d = 1.52) and be-
tween the low-BAP and moderate-BAP groups (mean difference =
3.34 points, 95% CI [0.42, 6.26], p = 0.003, Cohen's d = 0.81). The
difference between moderate-BAP and high-BAP groups approached
but did not reach conventional significance (mean difference = 3.07, p
=0.052).

Table 3 presents changes in parenting self-efficacy across BAP
groups. Low-BAP parents demonstrated the largest gains in self-effi-
cacy from T to T3 (mean change = 8.72, SD = 3.41), compared with
moderate-BAP (mean change = 5.83, SD = 4.12) and high-BAP par-
ents (mean change = 3.14, SD = 4.67). These between-group differ-
ences were statistically significant (F (2,83) = 12.38, p < 0.001).
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Mediation analysis indicated that gains in parenting self-efficacy par-
tially mediated the association between BAP group and child outcome
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change, with the indirect effect accounting for approximately twenty-
seven percent of the total effect (Sobel test z = 2.89, p = 0.004).
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Figure 1. Association Between Parental BAP-Q Total Score and Change in ABC-Irritability (7 to 73). Higher scores indicate less improvement.

Examination of individual BAPQ domain contributions to the moder-
ation effect revealed that the Aloof Personality subscale served as the
primary driver of attenuated programme responsiveness (beta = 0.34,
p < 0.001), followed by Rigid Personality (beta = 0.21, p = 0.018).
The Pragmatic Language subscale did not independently predict out-

come moderation when entered alongside other domain scores (beta =
0.09, p = 0.312), suggesting that interpersonal aloofness and cognitive
rigidity rather than communication style primarily account for the
BAP moderation effect.

Table 3. Parenting Self-Efficacy (PSC) Scores at 7’| and 73 by Parental BAP Classification Group

Measure Low-BAP Moderate-BAP High-BAP p-value
PSC T, M (SD) 52.3(8.4) 50.7 (9.1) 49.2 (8.7) 0.412
PSC T3, M (SD) 61.0(7.2) 56.5(8.3) 52.3(9.4) <0.001
Change, M (SD) 8.72 (3.41) 5.83 (4.12) 3.14 (4.67) <0.001
Cohen's d vs Low — 0.76 1.36 —

Discussion

The present findings provide quantitative evidence that parental
broader autism phenotype characteristics operate as a meaningful
moderator of parent training programme effectiveness, with elevated
BAP scores associated with significantly attenuated child behavioural
improvements. The magnitude of this moderation effect, evidenced by
a large effect size (Cohen's d = 1.52) differentiating low-BAP from
high-BAP groups, indicates that parental neurobehavioural profiles
represent a clinically consequential variable that warrants integration
into treatment planning frameworks (Hurley ez al., 2007; Ingersoll et
al.,2011; Lecavalier et al., 2017) [1,2,4]

The identification of the Aloof Personality domain as the primary
contributor to moderation effects aligns with theoretical models em-
phasising the role of interpersonal warmth and social reciprocity in
effective parent training engagement (Losh et al., 2008; Hastings et
al., 2005) [7- 141 Parents presenting with elevated aloofness traits may
encounter greater difficulty in establishing therapeutic rapport with
programme facilitators, engaging in collaborative problem-solving
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during group sessions, and translating socially mediated intervention
strategies into naturalistic parent-child interactions (Sucksmith et al.,
2011; Tadarola et al., 2018) [% 1. These observations carry direct im-
plications for programme delivery, suggesting that augmented indi-
vidual support, structured social scaffolding within group formats,
and explicitly systematised rather than socially intuitive strategy in-
struction may enhance engagement among parents with elevated BAP
characteristics.

The partial mediation of the BAP-outcome relationship through par-
enting self-efficacy gains adds theoretical depth to these findings.
Parents with higher BAP scores demonstrated smaller improvements
in self-efficacy, which in turn predicted attenuated child behavioural
change (Ingersoll ez al., 2011; Maxwell ez al., 2013) [%- 3], This path-
way suggests that BAP traits may undermine the self-efficacy build-
ing mechanisms embedded in standard parent training curricula, pos-
sibly through reduced receptivity to social reinforcement from facili-
tators and peer participants or through the rigidity-related difficulty in
adapting learned strategies to novel situations (Piven et al., 1997,
Wheelwright et al., 2010) [6- 121,
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Distribution of Child Behavioural Change by Parental BAP Group
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Figure 2. Distribution of Child Behavioural Change (ABC-Irritability, T to 73) by Parental BAP Classification Group

These results extend the broader evidence base on treatment modera-
tors in autism intervention by demonstrating that parent-level neu-
robehavioural characteristics merit consideration alongside the child-
level moderators that have dominated previous analyses (Lecavalier
et al., 2017; Bearss et al., 2015; Oono et al., 2013) (4.5, 8] The con-
vergence of genetic and phenotypic data indicating that BAP traits are
elevated precisely among the parent population accessing autism ser-
vices renders this a particularly actionable moderator, as routine
BAPQ screening at programme intake could efficiently identify par-
ents who may benefit from augmented or adapted programme deliv-

ery (Hurley et al., 2007; Sasson et al., 2013; Poslawsky et al., 2015)
[1,10, 13]

Ethical considerations

This research received ethical approval from the Institutional Review
Board at the University of Jordan (Reference: IRB-2023-0187). All
participants provided written informed consent prior to data collec-
tion. Participants were informed of their right to withdraw at any
point without impact on their child's ongoing clinical services. All
data were stored in accordance with Jordanian data protection legisla-
tion, with personal identifiers removed during analysis. Particular
care was taken to communicate BAPQ results to participants in a non-
pathologising manner, emphasising the dimensional and trait-based
nature of BAP assessment.

Limitations

Several methodological constraints should be acknowledged when in-
terpreting these findings. The absence of a randomised control condi-
tion precludes definitive causal attribution of child behavioural
changes to the parent training programme, as natural developmental
maturation or concurrent interventions may have contributed to ob-
served improvements. The sample size, whilst adequate for the pri-
mary moderation analyses, limited statistical power for examining
higher-order interactions between BAP domain scores and additional
potential moderators. The predominance of mothers in the sample
(72.1%) restricts the generalisability of findings to paternal BAP pro-
files. The BAPQ, whilst psychometrically robust, represents a self-re-
port instrument susceptible to response biases, and clinical observa-
tion-based BAP assessment may yield different moderation patterns.
The single-programme design means that findings may not generalise
to parent training curricula with substantially different instructional
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approaches or delivery formats. Finally, the cultural specificity of the
Jordanian service context may influence both BAP expression and
programme engagement in ways that require replication across di-
verse populations.

Conclusion

This research establishes the parental broader autism phenotype as a
statistically and clinically significant moderator of parent training ef-
fectiveness, with higher BAP scores associated with meaningfully at-
tenuated child behavioural improvements across a twenty-four week
intervention period. The identification of interpersonal aloofness and
cognitive rigidity as the primary BAP domains driving this modera-
tion effect offers specific targets for programme adaptation and sup-
port augmentation.

The clinical translation of these findings warrants a paradigm shift in
how parent training programmes conceptualise participant variability.
Rather than treating parent characteristics as nuisance variables to be
controlled, the recognition that a substantial proportion of parents ac-
cessing autism services present with elevated BAP traits necessitates
proactive programme design that accommodates neurodivergent
learning and interaction styles (Hurley et al., 2007; Losh et al., 2008;
Sucksmith et al., 2011) [1. 7- 91 Concrete adaptations may include the
provision of written strategy guides complementing verbal instruc-
tion, structured rather than spontaneous role-play activities, individu-
alised coaching sessions alongside group formats, and explicit sys-
tematisation of strategies that standard programmes assume will be
intuitively generalised.

The mediating role of parenting self-efficacy in the BAP-outcome
pathway further suggests that programmes should incorporate tar-
geted competence-building exercises calibrated to the specific chal-
lenges that parents with elevated BAP characteristics encounter
(Ingersoll ez al., 2011; ladarola et al., 2018; Hastings et al., 2005) 2,
11, 14] Mastery-based progression through strategy complexity, com-
bined with concrete performance feedback, may prove more effective
for this subgroup than the social modelling and peer comparison pro-
cesses that characterise conventional group-based delivery (Bearss et
al., 2015; Wheelwright et al., 2010) [3- 121,

Future investigations should employ randomised designs comparing
standard parent training with BAP-adapted programme variants to es-
tablish the causal impact of such modifications on child outcomes.
Longitudinal follow-up research is needed to determine whether the
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BAP moderation effect observed here persists, attenuates, or amplifies
across extended post-programme periods. Multi-site replication incor-
porating culturally diverse populations would strengthen the general-
isability of the present findings and enable examination of potential
cultural influences on BAP expression and programme engagement
(Maxwell et al., 2013; Piven et al., 1997; Oono et al., 2013) [3. 6, 81,
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