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Abstract
This is the first investigation of the relationship between parental age and extreme social-
communicative autistic traits in the general population. The parents of 5,246 children in the Avon
Longitudinal Study of Parents and Children (ALSPAC) completed the Social and Communication
Disorders Checklist (SCDC). The association between parental age and SCDC scores was
assessed in the full sample and among high scoring individuals (e.g. top 5%, 1%). There was no
association between parental age and social-communicative autistic traits in the general
population. Neither maternal nor paternal age was associated with extreme scores. These findings
suggest that advanced parental age does not confer increased risk for extreme social and
communication impairment assessed quantitatively.
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Introduction
The association between parental age and autism spectrum disorders (ASD) has been
investigated extensively, with conflicting results (e.g. Cantor et al. 2007; Croen et al.2007;
Durkin et al. 2008; Grether et al. 2009; King et al. 2009; Olsen and Zhu 2009; Sasanfar et al.
2010; Shelton et al. 2010; Williams et al. 2008). Only one previous study, however, has
investigated the relationship between parental age and autism-like behaviors in the general
population (Lundstrom et al. 2010). Using two nationally-representative twin samples,
Lundstrom et al. (2010) reported higher than average autistic trait scores among children
whose fathers were younger than 25 or older than 40.

This study is the first to investigate: (a) the relationship between maternal age and social-
communicative autistic traits in the general population and (b) the association between
parental age and extreme social and communication impairment assessed quantitatively. The
size of this study (n = 5,246) permits investigation of the top 1% of the trait distribution, a
group whose prevalence and mean parent-rated trait scores mimic those estimated for ASD
(Robinson et al. 2011). Moreover, examining the association between parental age and
autism-like behaviors in population based non-clinic referred samples is important as
selection factors, including comorbidity, influence treatment seeking (Cohen and Cohen
1984). General population high scorers constitute a representative sample of individuals
with a high burden of parent-rated autistic traits.

Methods
Sample

This study utilizes a subsample of the Avon Longitudinal Study of Parents and Children
(ALSPAC) cohort, a nationally representative sample in the United Kingdom. ALSPAC
enrolled 14,541 pregnancies with expected delivery dates between April 1, 1991 and
December 31, 1992 in Avon county, United Kingdom. All women in the study area with
those due dates were eligible to participate. The initial ALSPAC cohort included the 13,988
children alive and in follow up at one year of age. Ethical approval for the study was
obtained from the ALSPAC Law and Ethics Committee and the Local Research Ethics
Committee.

To analyze the potential mediating role of cognitive covariates, this analysis was restricted
to children who completed an IQ assessment at age 8, during the ‘Focus at 8’ clinical
assessments. Slightly more than half (n = 7,044, 50.4%) of the initial cohort completed the
IQ test. The sample was further limited to singleton children whose parents completed the
autistic traits measure (SCDC; Social and Communication Disorders Checklist) at age 7.
The final sample (n = 5,246) also excluded individuals with missing data on paternal age (n
= 363) and maternal education (n = 75). Children in the analyzed sample were 50.0% male,
96.7% white, and 46.5% of their mothers completed one or more A-level exams. In contrast
to the full ALSPAC cohort, this subsample included fewer non-white children (full sample:
95.0%; χ2 = 25.19, df = 1, p < 0.001) and more children whose mothers had completed at
least one A-level exam (full sample: 35.3%; χ2 = 193.73, df = 1, p < 0.001). The analyzed
sample is reasonably representative of the UK as a whole. Employing results from the
General Household Survey (Office for National Statistics, 2005), 92% of the population is
white, 50% of children are male, and 32% of mothers have completed one or more A-levels.
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Measures
Autistic Traits—Autistic traits were assessed using the Social and Communication
Disorders Checklist (SCDC) (Skuse et al. 2005), a 12 item parent-report measure. Its
questions are designed to assess social and communication skills over the past 6 months.
Total scores range from 0 to 24 where 24 indicates the highest level of autistic traits. The
SCDC displays high internal consistency (α = 0.93) and strong discriminant validity in the
ALSPAC sample (Skuse et al. 2005). The SCDC does not assess restricted and repetitive
behaviors and interests (RRBI), a definitional domain of ASD. Accordingly, this study
assessed only the relationship between parental age and social-communicative autistic traits.

Parental Age—Both maternal and paternal age were reported by mothers. Maternal birth
date was recorded at the time of study enrollment; maternal age at birth was derived from
the difference between date of birth and date of delivery. Paternal age at birth was estimated
from the question, “What is the age of your partner, in years?” included in a survey
administered during the pregnancy. For the purposes of this analysis, parental age was
grouped into integer values (e.g. 30, 31, 32).

Child IQ—Child IQ was assessed using an abbreviated version of the Weschler Intelligence
Scale for Children-Third Edition (WISC-III), a commonly used scale designed to measure
cognitive potential in children between the ages of 6 and 16 (Weschler et al. 1992).

Covariates—Covariates were selected based on prior evidence suggesting a relationship
with both parental age and ASD (Fraser et al. 1995; Larsson et al. 2005; Peipert and Bracken
1993; Saha et al. 2009). Maternal psychiatric history was derived from four items, inquiring
whether the respondent had ever experienced: (a) anorexia, (b) schizophrenia, (c) a major
depressive episode, or (d) other major psychiatric disorder. As the reported prevalences of
schizophrenia and anorexia were very low (0.13 and 1.79% respectively), a summary
variable was created such that experience of any one of the four was coded as positive
history for psychiatric disorder; no experience was coded as negative history. Substance
abuse history was similarly treated as a combination of past self-reported experience with
either alcohol or other drug addiction. Maternal educational achievement at pregnancy (e.g.
vocational training, O-level or A-level exams, degree) and pregnancy complications (c-
section delivery, infection during pregnancy) were assessed through self report.

Analysis
These analyses were designed to evaluate the relationship between parental age and social-
communicative autistic traits in the general population. First, ANCOVAs (analysis of
covariance) were employed to investigate whether parental age, coded in 5-year intervals,
was associated with SCDC scores in the full sample. Second, we examined whether parental
age varied across high scoring groups. High scorers were identified as those whose parent-
rated trait scores fell within the top 1, 5, and 10% of the sample distribution. Extreme
scoring categories were non-overlapping (e.g. 90–94%, 95–98%, ≥99%). Third, logistic
regression models were estimated to examine whether parental age, treated continuously,
was linearly or quadratically associated with trait scores above the a) 90th or b) 99th
percentiles. Adjusted models controlled for coparent age, SES, gestation length, pregnancy
complications, and maternal psychiatric history. Were significant associations between
parental age and autistic traits found in any of the three sets of analyses, further models
would have examined whether those relationships were mediated by child IQ.
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Results
Descriptive Statistics

SCDC scores ranged between 0 and 23, with a mean of 2.69 (sd = 3.45). SCDC values were
greater for males (mean = 3.09) than females (mean = 2.29; t = −8.41, df = 4921.8, p <
0.001). Mean SCDC scores were greater for individuals with low IQ (below 75; mean =
5.61) than those without (mean = 2.62; t = −6.90, df = 135.2, p < 0.001). Paternal age ranged
from 15 to 65 (mean = 31.65, sd = 5.45); maternal age ranged from 15 to 44 (mean = 29.50,
sd = 4.38). SCDC scores were negatively correlated with child IQ (r = −0.14, p < 0.001) but
displayed no relationship with either maternal (r = −0.02, p = 0.10) or paternal (r = −0.01, p
= 0.38) age. Controlling for paternal age and maternal education, there was a positive
relationship between maternal age and child IQ. A 3-year increase in maternal age predicted
a 1 point increase in full IQ score (p < 0.001). There was no relationship between paternal
age and child IQ after adjusting for maternal age and education (p = 0.80).

Full Sample Analysis
Results of the full sample analysis are presented in Fig. 1—There was no
association between maternal age and social-communicative autistic trait scores in either
unadjusted (F = 0.80, df = 4, p = 0.52) or adjusted (F = 0.31, df = 4, p = 0.87) analyses.
Controlling for covariates, the mean SCDC scores associated with the maternal age groups
(n = 5) ranged from 2.60 to 2.81. Similarly, there was no association between paternal age
and social-communicative autistic trait scores in unadjusted (F = 0.57, df = 5, p = 0.73) or
adjusted (F = 0.27, df = 5, p = 0.93) analyses. Controlling for covariates, the mean SCDC
scores associated with the paternal age groups ranged from 2.62 to 2.84.

Parental Age and Extreme Scoring Groups
The comparison of parental age between extreme scoring groups and the
general population is presented in Fig. 2—There was no association between
maternal age and extreme group status in either unadjusted (F = 1.80, df = 5, p = 0.11) or
adjusted (F = 1.14, df = 5, p = 0.34) ANOVA analyses. There was no association between
paternal age and extreme group status in either unadjusted (F = 1.33, df = 5, p = 0.25) or
adjusted (F = 1.00, df = 5, p = 0.42) ANOVA analyses. Maternal and paternal age were
neither linearly (0.08 < p < 0.70) nor quadratically (0.15 < p < 0.98) associated with scores
above the 90th or 99th percentiles in raw or adjusted logistic regression models (not tabled).
As neither the full sample nor extreme group analyses suggested a main effect of parental
age, mediation analyses were not warranted.

Discussion
These findings suggest that there is no association between parental age and social-
communicative autistic traits in the general population, either in the full sample or at the
extremes of the behavioral distribution. Extreme scorers falling within the top 1% show a
similar prevalence and estimated symptom level to individuals with an ASD (Robinson et al.
2011). Accordingly, the null findings within the top 1% correspond to those of Williams et
al. (2008), who reported no association between parental age and probability of ASD
diagnosis in the ALSPAC sample. As the cases in both analyses (quantitative high scorers,
individuals with an ASD diagnosis) were ascertained from the same population-based
sample, these findings suggest consistency between the etiology of extreme autistic traits
and qualitatively-defined ASD with regard to parental age.

The full sample findings contradict those of Lundstrom et al. (2010) who reported a
significant, quadratic effect of paternal age on autistic traits in both UK and Swedish general
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population samples. This difference may be attributable to the measures used to assess
autistic traits. The Lundstrom study employed the Childhood Autism Spectrum Test (CAST)
(Scott et al. 2002; Williams et al. 2006) in the UK and A-TAC (Autism – Tics, AD/HD, and
other Co-morbidities inventory) (Hansson et al. 2005) in Sweden. While both measures
include RRBI items, this is unlikely to drive the difference in findings: the majority of the
effect noted in both the UK and Swedish samples was attributable to the communication
impairment domain.

Limitations
The primary limitation of this study is the measure of paternal age. Mothers were asked to
identify the age of their ‘partner’, who was not explicitly defined as the biological father of
the child. Accordingly, the estimate of paternal age could have been affected by both:( a)
interpretation of the term partner and (b) error due to mothers’ miss-estimation of partner
age. There is no reason to believe, however, that these factors would result in systematic
over- or under-estimation of paternal age. Therefore, the measurement problem should be
interpreted as one of reliability rather than validity. A reduction in reliability does not bias
estimates; it will, however, attenuate statistical associations. Secondarily, these questions
should be re-examined (a) using a measure that captures RRBI and (b) in a population in
which parents in extreme age categories have been oversampled. Though there were no
significant differences in mean child SCDC scores within the categories at the extremes (e.g.
fathers aged 15–19 vs. fathers aged 20–24), this study was likely underpowered to consider
that variation given the limited number of parents aged 45 and above and 19 and below.
Lastly, these analyses depend exclusively on parent-rated social-communicative autistic trait
scores. These questions should be reexamined in an analysis involving trained or multiple
raters.

Conclusions
These findings suggest that there is no association between parental age and social-
communicative autistic traits in the general population, either in the full sample or at the
extremes. General population analyses may be highly useful in epidemiologic study of
autism risk. Studies that assess factors related to a diagnosis of autism are subject to
confounding by both: (a) variables that predict receiving a diagnosis of ASD and (b)
variables that predict entry into a diagnostic sample. General population findings may help
in understanding the degree to which those variables influence ASD risk profiles.
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Fig. 1.
Relationship between parental age and autistic traits in the general population. Note: Mean
SCDC scores following adjustment for: co-parent age, maternal and paternal socioeconomic
status, maternal psychiatric history, history of pregnancy complications N(m) = number of
mothers in each age group; N(f) = number of fathers in each age group
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Fig. 2.
Mean parental age across the distribution of quantitative trait scores. Note: Mean parental
age following adjustment for: co-parent age, maternal and paternal socioeconomic status,
maternal psychiatric history, history of pregnancy complications
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