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Abstract

Objective—Recent research has suggested that the mode of inheritance for simplex autism (SA,
one individual in the family affected) may be distinct from that for multiplex autism (MA, two or
more individuals affected). Since sub clinical autistic traits have been observed in “unaffected”
relatives of children with autism, we explored whether the distributions of such traits in families
supported differential modes of genetic transmission for SA and MA autism.

Methods—We measured patterns of familial aggregation of quantitative autistic traits (QAT) in
children and parents in 80 SA families and 210 MA families, using the Social Responsiveness
Scale.

Results—When considering all SA and MA siblings who scored below a uniform quantitative
(clinical-level) severity threshold, MA brothers exhibited a distinct pathological shift in the
distribution, compared to SA brothers (p<.0001). Such aggregation of QAT was also observed in
fathers but not among females in MA families. Significant spousal correlations for QAT—
suggestive of assortative mating—were observed in both SA and MA families, but neither group
was characterized by a greater-than-chance level of concordant elevation among spousal pairs in
this volunteer sample.

Conclusions—Among male first degree relatives, there exist distinct patterns of QAT
manifestation for simplex versus multiplex autism. These findings are consistent with the results
of molecular genetic studies that have suggested differential modes of intergenerational
transmission for SA and MA. Characterization of QAT and other endophenotypes among close
relatives may be useful for reducing sample heterogeneity in future genetic and neurobiologic
studies of autism.
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INTRODUCTION

Recent studies of idiopathic autism spectrum disorders (ASD) have implicated disparate
genetic pathways for families in which ASD affects only one individual in the family
(“simplex” autism, SA) versus multiple siblings in the family (familial or “multiplex”
autism, MA). For the former (SA), a variety of relatively rare single gene mutations, each of
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large effect, have been associated with sporadically-occurring autistic syndromes (Sebat et
al., 2007; Weiss et al., 2008). For the latter (MA), interactive effects of multiple common
susceptibility alleles (each of minor influence when operating independently), have long
been hypothesized as causes of familial autistic syndromes (Pickles et al., 1995; Risch et al.,
1999). In support of differential patterns of inheritance for SA versus MA, the first common
allele to be identified as a risk gene for autism (a variant of the MET gene) was recently
reported to confer susceptibility among MA families only (Campbell et al., 2006). In
contrast, a variety of rare copy number variations have been associated with ASD, but these
have been observed more commonly in SA (where they account for up to 10 per cent of
cases) than in MA (where they account for 1-2 per cent of cases) (Sebat et al., 2007, Weiss
et al., 2008). Furthermore, Miles et al. (2005) observed that in a series of autism cases
complicated by dysmorphism and mental retardation, nearly all were SA.

There are other variables that may distinguish MA families from SA families and that might
provide important clues to both mechanisms of inheritance and to the neurobiologic
underpinnings of the autism. Sub clinical behavioral features of the autistic syndrome have
been observed in the unaffected relatives of children with autism (Piven et al., 1997;
Szatmari et al., 2000; Constantino et al., 2006), as have event-related potential (ERP)
abnormalities (Dawson et al., 2005), functional magnetic resonance imaging (fMRI)
variations (Dalton et al., 2007), and a variety of psychological and personality traits that are
similar in nature to the phenotypic characteristics of autism (Murphy et al., 2000; Losh et al.,
2007). Losh, Piven and colleagues (2007) recently observed that parents of children in MA
families (n=25) more commonly exhibited social behavioral characteristics akin to autism
than did parents of children in SA families (n=40), when examined with standard
psychological and personality measures. Similarly, Szatmari et al. (2000) screened 1362
biological relatives of 92 ASD probands (34 of whom were multiplex) for presence versus
absence of ASD-like traits and observed that they were more prevalent in multiplex families.

This study is an attempt to replicate and advance these findings, with a focus on quantitative
characterization of first degree relatives of a larger number of ASD probands (n=290); it is
the first study of its kind to use a validated quantitative measure of phenotypic
characteristics known to aggregate specifically in autism families. The study explores how
such traits are distributed in those autism families in which they aggregate, with the hope of
identifying ways in which phenotypic characterization might elucidate specific differences
in the manner in which autism is inherited in multiplex versus simplex families.

The issue of whether the family of an autistic individual should be considered MA or SA is
not always straightforward. Given a generally-reported sibling recurrence risk on the order
of 10 per cent, and a 4:1 ratio of subsequently-affected males to females, families with only
a single affected child might ultimately prove to be MA if more children (especially males)
were born into the family. Furthermore, the phenotypic severity of autistic impairment can
be highly variable in multiple-incidence pedigrees (Pickles et al., 2000), such that it
becomes unclear whether or not to include a mildly-affected individual in the family as a
“co-affected” family member, unless an unambiguous clinical cutoff is established. This has
been a critical issue in establishing concordance rates in twins (LeCouteur et al., 1996) and
is especially relevant when considering the fact that autistic symptoms are essentially
continuously distributed in the general population (Constantino and Todd, 2003), in which
case it becomes arbitrary where to place a “cutoff” point below which to designate an
individual as “unaffected.”

For these reasons, we adopted a relatively conservative approach to the inclusion of SA
families for this study. All SA families were required to have a single-affected proband, a
minimum of one male sibling, and all siblings of the proband unaffected by ASD on the
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basis of the impressions of the children’s pediatricians. In addition, families were excluded
from the SA group if a sibling manifested clinical-level QAT (in spite of the absence of a
clinical diagnosis)—this resulted in the exclusion of some families who were originally
presumed simplex but might more appropriately be categorized as multiplex (see Methods
below).

In a recent study involving males only (from 89 multiplex families and 60 simplex families
considered together) we demonstrated that QATSs as measured by the Social Responsiveness
Scale (SRS) preferentially aggregate in the male siblings of ASD probands in comparison to
non-autistic child psychiatric controls (Constantino et al., 2006). As further evidence that
QAT elevation represents an autism endopheynotype, we recently observed a linkage signal
approaching genome-wide significance for the trait characterized by the SRS when
incorporating data from all children (not just affected sibling pairs) in multiplex autism
families (Duvall et al., 2007).

In this study we attempted a) to explore a larger sample of autism families (n=290) than was
available at the time of our original report; b) to differentiate patterns of familial aggregation
between MA and SA families; and c) to extend the exploration of familial aggregation to
both female siblings (in MA families) and parents (in respective sub groups of MA and SA
families). The goals were to clarify patterns of familial aggregation as discussed above, to
refine our understanding of the level of aggregation of QAT (if any) that occurs in simplex
families, and to determine whether quantitative methods for differentiating SA from MA
might be more precise in distinguishing biologically-meaningful subgroups within autism.
The latter is particularly important for research on the genetic and neurobiologic causes of
autism, which may be confounded by the inadvertent mixing of causally-distinct sub groups
within study samples.

MATERIALS AND METHODS

Sample

This study involved two separate samples of ASD-affected families: 1) multiplex ASD (MA)
families, n=210, recruited from the Autism Genetic Resource Exchange (AGRE); and 2)
conservatively-defined simplex ASD families (SA) recruited for a longitudinal study of male
sibling pairs at Washington University (WU). In this study, a simplex family was defined as
one in which all of the following conditions were met: a) the nuclear family contained a
single ASD-affected proband; b) the family additionally was comprised of at least one full
biological male sibling of that proband—this criterion was chosen because sibling
recurrence is 4 times more common in male siblings than in female siblings of an ASD
proband; c) all siblings in the family were free of categorical designations of affected status
on the basis of the respective impressions of the children’s pediatricians; and furthermore d)
all male siblings scored below an average (multi-informant) T-score of 65 on the Social
Responsiveness Scale (SRS, see below)—this was derived by calculating the mean of
parent- and teacher-report T-scores for each subject. This conservative multi-informant
cutoff—which is slightly above the published threshold of 60T for specific ascertainment of
clinically-significant symptomatology (Constantino & Gruber 2005; Constantino et al.,
2007)—was chosen to avoid overexclusion of families in which there may have been modest
disagreement between parent and teacher reports about whether a child exceeded the 60T
threshold. We originally recruited and enrolled 89 families presumed simplex on the basis of
the impression of each child’s pediatrician and parents at time of enrollment, but the SA
sample was subsequently winnowed to 80 families by excluding 9 in whom one or more
presumed-unaffected male siblings of the proband were found to score at or above the 65T
multi-informant cutoff.
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The diagnosis of all ASD probands was confirmed by the Autism Diagnostic Interview-
Revised; for the MA sample 89% of the affected children met full criteria for Autistic
Disorder, the remainder for Broader Autism Spectrum Disorder (as designated in the AGRE
database, http://www.agre.org); for the SA sample 69% of probands met ADI-R criteria for
Autistic Disorder, the remainder for Broader Autism Spectrum Disorder. Both samples were
predominantly Caucasian (SA 92%; MA 75%). The mean family size (number of full
biological siblings in nuclear family) was 2.2 for SA families, 2.7 for MA families. NVIQ of
MA probands estimated from the Raven’s Progressive Matrices averaged a standardized
score of 96. Full scale 1Q of SA probands averaged 92; 1Q scores for SA probands were
obtained from formal psychoeducational assessments performed by the school districts in
which the subjects resided. Thus, WU data on full scale 1Q was derived from a variety of
tests as deemed most appropriate by the respective school psychologists for testing
individual subjects.

For each male child in the SA sample, and each child of either gender in the MA sample,
quantitative autistic trait (QAT) measurements using the Social Responsiveness Scale (SRS,
see below) were requested to be completed by one parent (in most cases mother) and one
teacher (who had known the child for at least 2 months). Completion rates for the
assessments and mean ages for each study group are provided in Table 1.

Following the acquisition of SRS data on the children in the study, SRS reports were
subsequently obtained on parents (completed by spouse report) in a sub sample comprised of
41 of the SA families and 58 of the MA families (in which one or more of the affected
children were male). We note that some families are either averse to or protected from
requests for supplemental data collection, and this was respected to avoid excessive research
burden on longitudinal study subjects. We note also that it is a matter of policy within the
AGRE registry that subjects are ineligible for remuneration for research participation, and
this may have compromised the acquisition of parental data from a higher proportion of
AGRE families, since the families may have viewed this supplemental data collection as
non-essential to the primary mission of the AGRE collection. There were no statistically-
significant differences between families who did versus did not participate in parental
assessments, with respect to the means and distributions of SRS scores of probands or male
siblings (this held true within both the SA and MA study groups).

The research protocol for this study was approved by both the Washington University
Institutional Review Board and the Western Institutional Review Board (which governs
AGRE research). After complete description of the study to the subjects, written informed
consent was obtained.

The SRS is a normed, extensively validated (Constantino and Gruber, 2005), 65-item
questionnaire that quantitatively measures severity of autistic social impairment and
distinguishes ASD from other psychiatric disorders (Constantino et al., 2000). SRS scores
are highly heritable, stable over time (Constantino et al., in press), continuously distributed
in the general population (Constantino and Todd, 2003), and exhibit a unitary factor
structure. This means that although the SRS incorporates ascertainment of symptoms across
all three DSM-IV criterion domains for autism (reciprocal social behavior, language, and
repetitive behavior/restricted interests), inter-individual trait correlations between these 3
symptom domains—indeed between all SRS items—have been found to be very high, in
both clinical and non-clinical samples (Constantino and Gruber 2005; Constantino et al.,
2004; Constantino et al., 2007), such that when statistical methods have been used to
empirically derive “factors” or symptom clusters within the data, the result is a single-factor
solution. In principal components analysis, items representing all 3 DSM-IV criterion
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domains load onto the principal factor (Constantino et al., 2004; Constantino et al., 2007). It
is this unitary factor structure of the quantitative trait data derived from the SRS which
supports the use of a single index score as a quantitative measure of autistic severity.

For the parents who were assessed, the adult version of the SRS was completed by spouse-
report. The adult version of the SRS corresponds item-by-item to the child and adolescent
version; a number of items differ moderately in wording or content, in accordance with what
is most developmentally appropriate for adult behavior. SRS heritability and population
distributions for adults (ascertained by spouse-report) closely match those observed for
children (Constantino and Todd, 2005).

SRS T-scores greater than 60 (corresponding to: male raw teacher-report SRS score of 80;
female raw teacher-report SRS score of 60; male raw parent-report SRS score of 55; female
raw parent-report SRS score of 46) indicate a level of autistic social impairment that is
clinically and functionally significant; this arbitrary “cutoff” exceeds the population mean
by at least one standard deviation (across gender and informant type) and is within 2
standard deviations of the mean observed in children who carry expert-clinician diagnoses
of ASD (Constantino and Gruber, 2005). Both parent- and teacher-report SRS scores have
been extensively validated against, and exhibit substantial agreement with, the Autism
Diagnostic Interview-Revised (ADI-R), a research standard for assessing autism
(Constantino et al., 2003, Constantino et al. 2007). In unselected clinical populations, the
SRS exhibits high specificity and sensitivity for an ASD diagnosis; when both teacher and
parent report that a child has a T-score of 60 or greater, the likelihood of a correctly
identified PDD designation (by ADI-R, ADOS, or clinician diagnosis) is 97% (Constantino
etal., 2007).

Data Analysis

It is important to note that in this study, following the process of sample selection, a
quantitative approach to the data was employed. Although multiplex families are selected on
the basis of concordance in siblings (in a categorical sense) and simplex families are
selected on the basis of discordance (again, in a categorical sense), the following analyses
were employed to explore a) whether quantitative autistic trait (QAT) distributions in
multiplex families actually support the notion of categorical differences between affected
and unaffected members within those families (separately considering males and females),
and b) whether familial aggregation of quantitative autistic traits that have been observed in
multiplex families extends to simplex families.

We first examined the distributions of QATs (measured by the SRS) for all children for
whom SRS data was available (boys in SA families, boys in MA families, girls in MA
families). We selected teacher-reports as the primary data source for analyzing these
distributions, given evidence from prior clinical studies (see Duvall et al., 2007) that subtle
rater contrast effects can result in some parents of ASD children giving their undiagnosed
children lower ratings for QAT than are evident from the objective reports of raters whose
basis of comparison would not be an ASD-affected child. A recent validation study of
teacher-report SRS data (Constantino et al., 2007) strongly supports this approach. We note
that parent-teacher agreement for total SRS score in this sample was extremely strong, ICC
= .76, p< .00001. Intraclass coefficients of correlation were also computed for male sibling
pairs, one per family, involving the index case and one male sibling (selected at random
within the family if there was more than a single male sib).

Next, a comparison of means exclusively involving boys whose scores fell below the
clinical severity level of 60T by teacher-report was conducted between siblings in simplex
families and siblings in multiplex families. This analysis was then repeated after removing
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any multiplex sibs with a categorical designation of ASD-affected status on the ADI-R,
since some of the MA boys with scores below the quantitative severity threshold had
nevertheless met criteria for ASD on that instrument. The latter constitutes a stringent test of
whether differences exist between unaffected male sibs in SA families and MA boys who
are “unaffected” on the basis of both quantitative and categorical criteria.

Finally, we compared spouse-report adult SRS scores of the parents in MA and SA families.
We also examined whether, in this clinical sample, the proportion of spousal pairs with
concordant upper-quartile elevations in SRS score (as defined in the general population,
Constantino and Todd, 2005) was greater than would be expected by chance.

1. Affected and Unaffected Children Considered Together

Distributions of teacher-report SRS scores of all children in the study are depicted as a
function of gender, family type, and categorical designation of affected status in Figure 1.
As expected, the distribution for all male children in SA families was bimodal (the sample
was ascertained on the basis of having one affected and one unaffected male child); what
was particularly notable, however, was a cluster of unaffected male siblings in SA families
who were tightly grouped about a mean of 25.0. No such cluster was observed in the lower
range of the MA distribution (see below). Boys in MA families exhibited a unimodal
distribution in which there was no discernible severity cutoff distinguishing boys affected
versus unaffected by ASD. The sibling intraclass correlation for boys in MA families was
highly statistically significant (ICC = .46, p<.000001); the sibling correlation in SA families,
however, was not (ICC = .00). In contrast to the continuous distribution for boys in MA
families, the distribution for the girls in these families was distinctly bimodal: affected girls
represented by a quantitative trait distribution that was almost entirely non-overlapping with
that of unaffected girls.

2. Comparison of SA versus MA boys scoring below a uniform severity threshold (60T)

For all unaffected SA boys (n=113, including the low-scoring cluster and the remaining
male siblings who scored below a teacher-report SRS score of 60T), the mean was 35.0 with
a standard deviation of 22.4. This contrasts substantially with the mean and distribution for
boys in MA families whose teacher-report SRS scores fell below the same severity threshold
(mean = 48.8; SD = 22.2, n = 84; t= —4.3; df= 195; p<.0001). This mean difference (i.e. for
boys in the two types of families scoring below the uniform severity threshold) remained
highly statistically significant when considering parent-report SRS scores or averaged scores
of both parents and teachers. This sub group of MA boys exhibited a steadily ascending
right half of the distribution, as shown in Figure 1, which contrasts with the shape of the
distribution for low-scoring SA males. Finally, when excluding from this analysis even the
low-scoring MA males who nevertheless carried categorical designations of affected status
on the ADI-R, the difference in mean teacher-report SRS scores for unaffected males
between the two family groups remained statistically significant (p=.035). Means and
standard deviations for teacher-report SRS scores as a function of gender, family type, and
affected status, are presented in Table 2.

3. Analysis of parent-report SRS data

Means and standard deviations for the spouse-report SRS scores of parents are also
presented in Table 2. MA fathers exhibited significantly higher SRS scores than SA fathers,
although the effect of family type (SA versus MA) was only significant at the level of a
trend in linear regression analysis controlling for father’s age, father’s educational level, and
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average SRS T-score of the proband. There was no appreciable difference in the SRS scores
between SA mothers and MA mothers.

Finally, we examined whether spousal correlations for QATs—previously observed in the
general population (Constantino and Todd, 2005) and suggestive of the presence of
assortative mating—uwere present in the parental generation in this clinical ASD sample. For
parents in all ASD families with available intergenerational data (n=99 couples), ICC was
0.26 (p<.01); there was no significant difference in spousal correlations between SA and
MA families. Despite this significant level of correlation, concordantly-elevated (upper
quartile) spousal pairs—whose offspring tend to exhibit elevated SRS scores in the general
population (Constantino and Todd, 2005)—were no more common in this clinically-
ascertained ASD research sample than would be predicted by chance: only 4 of the 58 MA
couples and 2 of the 41 SA couples assessed by the SRS fell into this category.

DISCUSSION

In this first-reported study comparing quantitative autistic traits in simplex and multiplex
families, we observed that the aggregation patterns of such traits in unaffected males are
distinct in these two groups of families. When specifically considering the subset of boys in
ASD families whose SRS scores fall below a quantitative severity threshold for level of
affectedness by the independent report of a classroom teacher (in this study, SRS 60T), the
distribution for boys in simplex autism (SA) families is characterized by a) a distinct low-
scoring cluster that is not appreciable among multiplex autism (MA) boys; and b) a
substantially lower mean. This observation—as well as the presence of substantial sibling
correlations in MA but not SA families—provides evidence of distinctive patterns of
distribution of QAT in these two types of families, consistent with the notion of distinct
genetic mechanisms influencing SA versus MA autism. Quantitative autistic traits, which
exhibit characteristics of an autism endophenotype, may constitute such an endophenotype
exclusively among males in multiplex families. The observation in MA families that sibling
QAT elevations are substantially greater than paternal elevations (not necessarily the case
for other psychiatric syndromes such as bipolar disorder or schizophrenia) supports the
possible contribution of interactive effects of multiple genetic loci in MA families. In other
words, if specific combinations of alleles are necessary to give rise to a clinical autistic
syndrome in a given child, only subsets of those allelic combinations may be present in
either parent, and such subsets might be responsible for sub threshold autistic trait
manifestations.

This is also the first study to examine the distribution of quantitative autistic traits in the
female siblings of ASD probands. Remarkably, the aggregation of QAT that we observed in
male siblings in this study and in a previously published report (Constantino et al., 2006),
was not observed in female siblings; the distribution of QAT scores in MA families was
distinctly bimodal, indicating that familial aggregation of QAT as measured by the SRS is
restricted to males in these families. It remains possible that subtle degrees of QAT
aggregation might be present in females but only appreciable in larger samples or using
other methods of quantitative measurement.

This study was limited by the relatively low number of categorically-unaffected MA males
(incurred by the ascertainment strategy of the AGRE sample), a relatively low number of
assessed subjects in the parental generation (one which will be remedied by ongoing
research), and by the unavailability of QAT measurements for female siblings in SA
families (also planned for future research). The latter drawback is mitigated by the
observation of a bimodal distribution for a substantial sample of females in MA families—
there is little reason to suspect that females in SA families would be more likely than males
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to exhibit familial aggregation. Future studies involving larger numbers of families would
allow greater statistical power to refine our characterization of patterns of intergenerational
QAT transmission in autism-affected families, and would also allow for systematic
exploration of whether more precise patterns can be identified when alternate thresholds for
designation of affected versus unaffected status are considered. Although there were
differences in age and proband severity between SA and MA boys in this study (higher
scores for MA probands were expected on the basis of multiplex ascertainment), the age
differences would have favored higher SRS scores in the SA sibs (the opposite of what was
observed), and the absence of sib correlations in the SA sample suggests that the distribution
for unaffected SA sibs would not have been different if the SA proband scores were high
enough to match those of MA probands in this study.

Spousal correlations for QAT, consistent with assortative mating, were appreciable in both
groups of autism-affected families, however ASD families did not appear to be
disproportionately characterized by concordantly-elevated QAT (in both parents) in this
volunteer sample. This was particularly surprising since concordant parental QAT elevations
in the general population are associated with a substantial pathologic shift in the distribution
of offspring QAT scores. Although these respective findings in our clinical and
epidemiologic samples are somewhat difficult to reconcile, any effect of elevated adult QAT
to a) inhibit childbearing; or b) reduce participation in voluntary studies, might reduce the
tendency for concordant parental elevations to be observed in samples ascertained on the
basis of affected children.

We note finally that in this sample, family designation based on QAT aggregation (as
opposed to categorical sibling diagnosis) resulted in re-classification of 10% of families
presumed simplex, into a multiple-incidence category. Such re-classification can vary as a
function of where a quantitative severity threshold is set, and future research is needed to
more precisely define thresholds that might optimally distinguish families with differing
mechanisms of genetic transmission for autism. For now we simply conclude that if there
exist non-overlapping genetic mechanisms for MA and SA families (as supported by these
and other studies), research involving traditionally-defined “simplex” samples (or those
involving a mix of families with and without familial aggregation) may be particularly prone
to confounding influences of sample heterogeneity. Continued research on patterns of
familial aggregation of core autistic traits and symptoms are warranted, especially in
samples that are representative (in an epidemiologic sense) of the general population of
autism-affected families, additionally incorporating (whenever possible) quantitative
measurements of biological characteristics that may more closely relate to the genetic and
neurobiologic causes of familial autism.
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Figure 1.

Distribution of RAW teacher-report Social Responsiveness Scale (SRS) scores for ALL
assessed children in each family type (all of the boys in the simplex families, all of the boys
in the multiplex families, all of the girls in the same set of multiplex families). A teacher-
report SRS T-score of 60, the quantitative threshold used for comparison of less-affected /
unaffected male siblings in multiplex versus simplex families (see text) is denoted by the
hatched line in each panel. Each bin is color-coded to depict the respective numbers of
children categorically-designated as affected or unaffected on the basis of physician
screening and/or ADI-R result, as described in Methods.
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Table |

Selected Sample Characteristics

Mean Age Gender # with parent- | # with teacher-
report SRS report SRS

Affected Children, 8.2 (SD=4.0) Male 80 80
Simplex Families (n=80)
Unaffected Children, 7.8 (SD=3.8) Male 95 89
Simplex Families (n=97)
Affected Children, 10.6 (SD=3.6) | 312 male 333 343
Multiplex Families 81 female
(n=393, from 210 families)
Unaffected Children, 10.9 (SD=4.2) 40 male 77 74
Multiplex Families (n=85) 45 female
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Table Il

Quantitative Autistic Traits in the first degree relatives of ASD probands. Social Responsiveness Scale Mean
scores by gender, categorical “affected” status (on the basis of SRS screening, clinician diagnosis, and/or ADI-
R result—see text), and family type (simplex versus multiplex autism), incorporating data from children for
whom teacher-report data was available, and for the sub sample of parental pairs (all undiagnosed) assessed by
spouse-report. P-values are for two-tailed test, except where indicated.

Simplex Multiplex p
Autism Autism Sudent’s t-test
Families Families
Affected Boys 87.8 104.7 .0001
(raw teacher-report SRS) | (SD=28.3) | (SD=33.8)
n=80 n=262
Unaffected Boys 30.7 40.3 035"
(raw teacher-report SRS) | (SD=23.5) | (SD=28.8)
n=89 n=29
Affected Girls 97.5
(raw teacher-report SRS) (SD=36.0)
n=81
Unaffected Girls 23.0
(raw teacher-report SRS (SD=16.3)
n=45
Fathers 23.8 343 .01
(spouse-report SRS) (SD 17.5) (SD 23.3)
n=41 n=58
Mothers 239 27.0 ns
(spouse-report SRS) (SD20.1) | (SD17.8)
n=41 n=58

*
one-tailed test, see results section
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