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Abstract

Children with 22q11.2 deletion syndrome (22q11DS), a copy-number variation (CNV) genetic 

disorder, demonstrate a great deal of variability in IQ scores and are at particular risk for cognitive 

difficulties, with up to 45% experiencing intellectual disability. This study explored the IQ 

relationship between individuals with 22q11DS, their parents and their siblings. Participants 

included individuals with 22q11DS, unaffected siblings and community controls, who participated 

in a longitudinal study of 22q11DS. Significant associations between proband and relative (parent, 

sibling) IQ scores were found. Results suggest that the cognitive functioning of first-degree 

relatives could be a useful marker of general genetic background and/or environmental effects, and 

can explain some of the large phenotypic variability in 22q11DS. These findings underscore the 

importance of including siblings and parents in studies of 22q11DS whenever possible.
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1. Introduction

General cognitive ability, often referred to as intelligence, remains a highly researched 

construct since Galton’s work at the turn of the 20th century. Although researchers have 
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reached a consensus that both nature and nurture play an important role in intellectual 

ability, much recent research has focused on the role of genetics. For example, it is widely 

accepted that intelligence is genetically stable, although the heritability of intelligence 

increases significantly with age as shared environmental influences decrease (Bouchard, 

2013; Briley & Tucker-Drob, 2013; Davis, Haworth, & Plomin, 2009; Deary, Johnson, & 

Houlihan, 2009; DeFries, Plomin, & LaBuda, 2007; Hoekstra, Bartels, & Boomsma, 2007; 

Trzaskowski, Yang, Visscher, & Plomin, 2014; van Soelen et al., 2011), and heritability 

coefficients asymptote between the ages of 18–20 (Bouchard, 2013). As originally reported 

by Holzinger (1929), the mean intelligence quotients (IQs) of monozygotic twins (r = .88) 

are greater than those of dizygotic twins (r = .63), leading to the conclusion that genes are 

somewhat more influential than the environment in determining the variability of mental 

ability. Furthermore, the correlations between parent-child and sibling-sibling (reared 

together) IQ scores are also relatively high, averaging about r = .40 and r = .45, respectively 

(Bouchard & McGue, 1981). However, this is not to say that the environment has no effect 

on the heritability of intelligence, as studies continue to document the influence of 

environmental factors on intelligence (Kaplan, 2012; Petrill et al., 2004; Wainwright et al., 

2004). A recent review of the state of genetic research on intelligence concluded that much 

is still unknown about the relationship between genes and cognition. For example, although 

the Human Genome Project is now complete, it remains unclear how many (and which) 

genes are involved in cognition and the specific cognitive functions that the genes subserve 

(Carlier & Roubertoux, 2010).

1.2. Genetics and intelligence in neurodevelopmental disorders

Despite the large number of studies examining the genetics of intelligence in typically 

developing populations, there has been very little research conducted with respect to 

understanding the relationship between genetics and intelligence among individuals with 

neurodevelopmental disorders. One of the few studies assessing this relationship compared 

parent, sibling, and proband IQ scores among children diagnosed with autism spectrum 

disorder (ASD) or children diagnosed with Down Syndrome (Fombonne, Bolton, Prior, 

Jordan, & Rutter, 1997). Fombonne et al. (1997) reported nonsignificant correlations 

between maternal and autism proband IQ scores, yet found significant correlations between 

maternal and unaffected sibling IQ scores for both the ASD and Down Syndrome groups. 

Fombonne et al. (1997) did not report the associations between the IQ scores of mothers and 

probands with Down Syndrome. An older study found significant correlations between the 

IQ scores of individuals with Down syndrome and their unaffected siblings and parents, 

when the probands were living at home. Probands living in institutions had nonsignificant 

IQ correlations with their unaffected siblings and fathers, but significant correlation with 

their mothers (Fraser & Sadovnick, 1976). The authors concluded that both additional 

genetic factors (beyond the trisomy 21) and environmental factors may contribute to the 

variability in the IQ scores of individuals with Down Syndrome, and that the IQ scores of 

first-degree relatives may have some predictive value when counseling the families of 

children with Down Syndrome.

The correlations between the IQ scores of probands and their first-degree relatives have been 

investigated in several other neurodevelopmental genetic disorders, including Klinefelter 
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syndrome (47 ,XXY; Netley, 1987), Prader-Willi syndrome (PWS; Malich, Largo, Schinzel, 

Molinari, & Eiholzer, 2000), and Fragile X syndrome (Reiss, Freund, Baumgardner, 

Abrams, & Denckla, 1995). IQ scores were significantly positively correlated in boys with 

Klinefelter syndrome and their siblings (Netley, 1987), girls with PWS and their mothers 

(Malich et al., 2000), and girls with Fragile X syndrome (carrying the full mutation of the 

FMR1 gene) and their parents (Reiss et al., 1995). These studies suggest that genetic factors 

other than the specific genetic abnormality underlying the syndromes and/or environmental 

factors must also contribute to the intellectual functioning in children with these 

neurodevelopmental syndromes. Furthermore, linear equations predicting proband IQ based 

on the IQ scores of relatives could be derived, and may be potentially useful in clinical 

practice (Netley, 1987). Despite these few studies of children with developmental delays, no 

studies have assessed the relationship between both siblings and parents in a sample of 

individuals with 22q11.2 deletion syndrome (22q11DS), a genetic syndrome associated with 

intellectual disabilities.

Chromosome 22q11.2 deletion syndrome (22q11DS), also known as velo-cardio-facial 

syndrome, is a copy-number variation (CNV) genetic disorder that occurs as a result of an 

interstitial deletion of 40 – 50 genes on the long arm of chromosome 22 (Ryan et al., 1997). 

Children with 22q11DS experience various cardiac and craniofacial anomalies, as well as 

learning disabilities (Simon et al., 2002). Children with 22q11DS have shown a distinct 

neuropsychological profile, consisting of a low average Full Scale IQ (FSIQ) in the 

preschool years that can decrease to the borderline/intellectual disability range in the 

elementary and secondary school years (Golding-Kushner, Weller, & Shprintzen, 1985; 

Shprintzen, 2000; Swillen et al., 1997). FSIQ scores are quite variable among the 22q11DS 

population, with up to 45% of individuals with 22q11DS experiencing intellectual disability: 

mostly mild with a minority experiencing moderate to severe intellectual disability (Moss et 

al., 1999; Niklasson, Rasmussen, Oskarsdottir, & Gillberg, 2002; Swillen et al., 1997). In 

addition, a significant number of individuals with 22q11DS show a discrepancy between 

verbal comprehension and perceptual reasoning abilities, favoring the verbal domain (De 

Smedt et al., 2007; Golding-Kushner, Weller, & Shprintzen, 1985; Moss et al., 1999; 

Niklasson et al., 2002; Shprintzen, 2000; Swillen et al., 1997).

Several factors are associated with cognitive functioning in 22q11DS, including age 

(Gothelf et al., 2005; Green et al., 2009), genetic and environmental factors such as 

socioeconomic status (Shashi et al., 2010b), genetic variation within the 22q11.2 region 

(Gothelf et al., 2005; Raux et al., 2007), and origin of the deletion (De Smedt et al., 2007; 

Swillen et al., 1997). Familial deletions have been associated with lower IQ scores as 

compared to de novo deletions (De Smedt et al, 2007; Swillen et al., 1997). Age has been 

negatively associated with IQ (Gothelf et al., 2005; Green et al., 2009), and this effect seems 

to be modulated by psychiatric symptoms and/or catechol-O-methyl transferase (COMT) 

genotype (Gothelf et al., 2005; Vorstman et al., submitted).

1.3. The present study

While intelligence relationships between parents, siblings and youth with intellectual delays 

have not been a frequent topic of research interest, there are several reasons that this line of 
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inquiry may be worthwhile to pursue. For example, research on this topic may help to 

provide further information regarding how best to explain the cognitive heterogeneity that is 

seen in youth with genetic syndromes. A greater understanding of these associations may 

also provide useful clinical information that can be utilized in developing effective 

intervention approaches. In our current longitudinal study, we evaluated the correlations 

between the IQ scores of individuals with 22q11DS and their parents and unaffected 

siblings. Based on the typically developing literature and the reports of correlations between 

the IQ of parents and children with developmental delays secondary to other genetic 

syndromes, we hypothesized that these relationships would be moderate in strength in 

22q11DS, and would explain a significant portion of the variability of IQ in individuals with 

22q11DS, their siblings and community controls.

2. Materials and methods

2.1. Participants

Participants were enrolled in a longitudinal study of risk factors for psychosis in 22q11DS. 

In addition to the 22q11DS cohort, a sibling control and a community control cohort were 

included. Siblings were included to account for possible environment-specific variables 

(e.g., socioeconomic status, home environment, etc.). Our recruitment strategy for the 

community control group was to oversample children with Attention-deficit/Hyperactivity 

Disorder (ADHD) and learning disabilities, given the high prevalence of both conditions 

among individuals with 22q11DS.

Children with 22q11DS and their siblings were recruited from a large academic medical 

center. Only children with fluorescence in situ hybridization (FISH) confirmed deletion in 

the q11.2 region of chromosome 22 were included in the sample. In the present analyses, we 

included only children for whom maternal, paternal and/or sibling IQ was available. The 

siblings were full siblings of the children with 22q11DS, except for one child, who was a 

half-sibling. We excluded youth who had a familial inheritance (n = 3) and only included 

youth with a de novo deletion. Our community control participants were recruited from local 

public schools. Children with an identifiable genetic disorder other than 22q11DS and/or 

children with an identifiable neurological condition (e.g., traumatic brain injury, pre-term 

birth) known to affect cognitive or psychiatric function were excluded from participation. 

Neither group of control participants received formal molecular genetic screening; 22q11DS 

is readily identifiable by clinical phenotype and therefore, a higher level of invasiveness 

(e.g., DNA analysis) was not indicated for our control participants as a measure of screening 

for 22q11DS.

At Time 1, 73 youth with 22q11DS (Mean age = 11.8 years, SD = 2.0), 25 siblings of youth 

with 22q11DS (sibling control; Mean age = 12.1 years, SD = 2.2) and an age, gender and 

socioeconomic status matched group of 23 non-22q11DS youth (community control; Mean 

age = 11.7 years, SD = 1.9) participated. No age, F (2, 121) = 0.252, p = .778, η2 = 0.004, or 

gender differences, χ2(2) = 2.315, p = .314, existed between the groups at Time 1. At Time 

2, 29 additional participants were recruited (12 individuals with 22q11DS, 6 siblings, and 11 

controls). The additional participants were matched by age to the Time 2 returnees. Thus, at 

Time 2, 81 youth with 22q11DS (Mean age = 14.9 years, SD = 2.1), 31 siblings of youth 
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with 22q11DS (Mean age = 15.2 years, SD = 1.9) and 33 community controls (Mean age = 

15.1 years, SD = 1.6) were included in the analyses. At Time 3, 69 youth with 22q11DS 

(Mean age = 18.0 years, SD = 2.2), 23 siblings of youth with 22q11DS (Mean age = 18.6 

years, SD = 1.8) and 27 community controls (Mean age = 17.6 years, SD = 1.3) participated 

in the study. No significant age, F (2, 119) = 1.713, p = .185, η2 = 0.029, or gender 

differences, χ2 (2) = 0.775, p = .679, existed between the groups at Time 3. Please see Table 

1 for complete participant information.

Chi-square tests indicated that there were no differences in attrition between our three 

groups, Pearson χ2(2) = 0.514, p = .773. Furthermore, participants lost to follow-up at Time 

3 did not differ from those who did follow-up on any relevant Time 1 sociodemographic 

measures including participant age, gender, and socioeconomic status. Thus, those 

participants who completed Time 3 assessments appear representative of the Time 1 sample.

2.2. Procedures

Informed consent/assent was obtained from parents and children under protocols approved 

by the Institutional Review Board at SUNY Upstate Medical University. Each child enrolled 

in the study was administered a neuropsychological battery covering intelligence, academic 

achievement, learning/memory, attention, and executive functioning. Only intelligence 

scores are reported for the present study. An experienced doctoral-level examiner conducted 

the tests in a quiet room in the clinic. The battery took approximately three hours to 

complete and each participant received a 15-minute break after completing half of the 

battery. A licensed psychologist or a trained assistant familiar with the measures double 

scored all protocols. While the children completed the assessment, parents completed 

behavior rating scales and background information questionnaires.

Many children and adolescents with 22q11DS are prescribed psychotropic medication(s), 

especially methylphenidate and selective serotonin reuptake inhibitors (Gothelf et al., 2007). 

No attempt was made to control for medication use during the assessment; if a child was 

prescribed medication, parents were instructed to give the medication as prescribed on the 

day of the research assessment. There were no significant differences in the number of 

children across the three groups who were prescribed a psychotropic medication at Time 1 

(22q11DS: 31.5%, Siblings: 8% and Community Controls: 30.4%; χ2(2) = 5.522, p = .063) 

or Time 3 (22q11DS: 26.1%, Siblings: 17.4% and Community Controls: 14.8%; χ2(2) = 

4.564, p = .102).

2.3. Measures

2.3.1. Intellectual ability—We measured general intellectual functioning with the 

Wechsler Intelligence Scale for Children —Third edition (WISC-III; Wechsler, 1991) or 

Wechsler Adult Intelligence Scale – Third edition (WAIS-III; Wechsler, 1997). The WISC-

III was administered to all participants at Time 1, and to participants at or under the age of 

16 years, 11 months at Times 2 and 3. The WAIS-III was administered to all participants 

over the age of 16-11 at Times 2 and 3.
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Parents were administered an abbreviated WAIS-III measure at Time 2 or Time 3. The 

abbreviated IQ measure consisted of the WAIS-III Vocabulary and Block Design subtests. 

Scores on these two subtests were utilized to estimate IQ and correlate strongly with overall 

FSIQ, Verbal IQ (VIQ) and Performance IQ (PIQ) performance (mean validity = 0.91; mean 

reliability = 0.94; Sattler, 2001). Validity coefficients for the Vocabulary and Block Design 

scores relative to the full form are 0.88 for VIQ and 0.83 for PIQ (Sattler, 2001).

2.4. Data analysis

Descriptive statistics and between group comparisons were computed using chi-square 

statistics for dichotomous variables and analyses of variance (ANOVA) for continuous 

variables. Holm’s (1979) sequential Bonferroni procedure to adjust p-values for multiple 

comparisons was employed for asserting statistical significance for omnibus tests. Eta 

squared (η2) is also reported for all analyses. When η2 > 0.15, effects are considered “large” 

in magnitude and when η2 > 0.06, effects are viewed as “medium” in magnitude (Cohen, 

1988).

Following descriptive comparisons, data analyses were completed in order to best address 

our a priori hypotheses. Pearson r correlations between sibling and proband IQ scores, as 

well as parent and child IQ scores (in all three groups) were computed. R-to-z 

transformations were conducted on the FSIQ correlations (r at Time 1 vs. r at Time 3) for 

each group, in order to evaluate whether the strength of the associations increases with 

increasing age. In order to further characterize the relationship between variables that were 

significantly correlated, we conducted linear regressions with: (1) dependent variables Child 

IQ, and independent variables maternal or paternal IQ; and (2) dependent variables 

22q11DS IQ and independent variables sibling IQ.

3. Results

3.1. Descriptive statistics

As demonstrated in Table 1, there were no significant differences between the three groups 

with regard to maternal FSIQ, F(2, 129) = 0.344, p = .710, η2 = .005, or paternal FSIQ, F (2, 

45) = 2.430, p = .100, η2 = .104. Consistent with the extant literature, significant differences 

emerged at all three time points between probands with 22q11DS and both sibling and 

community controls. Please see Table 1 for complete descriptive analyses.

3.2. Familial IQ correlations

As demonstrated in Table 2, multiple significant associations emerged across all three 

groups between parent and child IQ scores. Similarly, significant associations emerged 

between the 22q11DS and sibling IQ scores on all three Wechsler variables (Table 3). The 

strength of the association between the mother and child FSIQ scores increased significantly 

over time in the community control group, as evidenced by a significant r-to-z 

transformation (Table 4). The correlation coefficients remained stable in children with 

22q11DS, and did not increase significantly in unaffected siblings (Table 2 and Table 4).
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Linear regressions between parental and child IQ scores showed slopes (B) close to 1 for the 

siblings and community controls (Figure 1 and Table 5). In contrast, the slopes (B) of the 

majority of the regressions for the 22q11DS group were significantly less than 1 (Figure 1 

and Table 5). Similarly, the linear regressions between sibling and 22q11DS IQ scores also 

had slopes less than 1 (Figure 2 and Table 5).

4. Discussion

The present study represents an initial attempt to explain the significant variability observed 

in general intellectual abilities within the 22q11DS population. Consistent with previous 

literature, we found that individuals with 22q11DS had an average IQ around 71. As 

predicted, relationships emerged between proband IQ scores and their relatives (parents and 

siblings). These correlations were of moderate strength, and were present across time, from 

late childhood to late adolescence/early adulthood.

The relationships between the IQ scores of probands with 22q11DS and their relatives are 

consistent with those reported in other genetic syndromes associated with developmental 

delays (Fombonne et al., 1997; Frazer & Sadovnick, 1976; Malich et al., 2000; Netley, 

1987; Reiss et al., 1995). IQ correlations of moderate strength have been reported for 

daughters with PWS and their mothers (r = .58), boys with Klinefelter syndrome and their 

unaffected siblings (r = .633), and children with Down syndrome and their mothers, fathers, 

or siblings (r = .42, r = .50, and r = .59 respectively, when the proband is living at home) 

(Fraser & Sadovnick, 1976; Malich et al., 2000; Netley, 1987). As discussed by others, IQ is 

a polygenic trait, and some of the phenotypic variation of IQ in probands and their relatives 

is likely due to small additive effects across various genes (Malich et al., 2000). Our finding 

of significant correlations between probands with 22q11DS and their relatives suggests that 

at least some of the variability of IQ in individuals with 22q11DS must be determined by 

general genetic background (genes outside of the 22q11.2 region), and/or environmental 

factors.

The finding of significant correlations prompted us to further explore these relationships via 

linear regressions. Interestingly, when considering the IQ scores of probands in the context 

of the IQ scores of their first-degree relatives (mothers, fathers and siblings), the relative 

decrease in proband IQ was not uniform across the IQ range of the relatives (Figure 1). 

Namely, while the IQ regressions between unaffected siblings/controls and their parents had 

a slope close to 1 (i.e., not significantly less than 1), the majority of the slopes of the 

regression lines between maternal-22q11DS, paternal-22q11DS and sibling-22q11DS IQ 

scores were significantly less than 1 (Figure 1, Table 5). This suggests that the effect of the 

22q11.2 deletion on IQ in 22q11DS may vary across individuals with 22q11DS. There may 

be a larger relative decrease in the IQ in individuals with 22q11DS who have first–degree 

relatives with higher IQ scores, though these individuals still tend to have the highest IQ 

scores in our 22q11DS sample. To the best of our knowledge, this relationship has not been 

previously described in individuals with 22q11DS or other neurodevelopmental disorders, 

and would benefit from replication, as well as study in other neurodevelopmental disorders.
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In the current study, the strength of the association between the IQ scores of individuals with 

22q11DS and their relatives remained relatively stable over time, from late childhood to 

early adulthood, as evidenced by the nonsignificant r-to-z transformations in Table 5. In 

contrast, the maternal-child FSIQ correlations increased in strength in the community 

controls, increasing from r = .525 (around age 11.7) to r = .848 (around age 17.6; p < .05). A 

similar pattern, albeit not statistically significant, was observed in the sibling group (r = .

580, r = .604, and r = .745 at Times 1, 2 and 3, respectively). These findings in our controls 

are consistent with previous literature describing increasing heritability of IQ with age 

(Bouchard, 2013).

The absence of an increase in the strength of the IQ correlations in 22q11DS over time may 

reflect opposing influences on IQ in 22q11DS. On one hand, the strength should increase, 

since in general, heritability of IQ increases with age (Bouchard, 2013). On the other hand, 

however, negative correlations between IQ and age have been described in individuals with 

22q11DS (Gothelf et al., 2005; Green et al., 2009; Niklasson, Rasmussen, Oskarsdottir, & 

Gillberg, 2009). Notably, a longitudinal study found that the decrease in verbal IQ over time 

was associated with an increase in psychotic symptoms at follow-up (at average age of 18 

years; Gothelf et al., 2005). A recent large, multi-center study of the IQ trajectories in 

22q11DS found that VIQ and FSIQ scores declined more steeply in individuals with 

22q11DS who later developed a psychotic illness (Vorstman et al., submitted). Thus, it 

appears that the heterogeneity of 22q11DS IQ scores increases over time. This could result 

in a decrease in the strength of the association between 22q11DS and parental/sibling IQ 

scores with increasing age. Overall, opposing effects of increasing IQ heterogeneity in 

22q11DS, coupled with increasing heritability of IQ as described in the general population, 

could account for the apparently stable correlations between the parental-proband and 

sibling-proband IQ scores found in the current study.

5. Conclusions

Our current study adds the IQ scores of first-degree relatives to the list of factors that could 

be associated with general cognitive function in individuals with 22q11DS. Several other 

variables have been previously associated with IQ variation in individuals with 22q11DS, 

including age (Gothelf et al., 2005; Green et al., 2009; Niklasson et al., 2009), gender 

(Niklasson et al., 2002; Niklasson et al., 2009), and comorbid psychiatric disorders (Gothelf 

et al., 2005; Green et al., 2009). Genetic factors such as origin of the deletion (familial vs. de 

novo; Swillen et al., 1997) and variation in 22q11.2 genes (including COMT; Gothelf et al., 

2005; Raux et al., 2007; Shashi et al., 2010a), and environmental factors (socioeconomic 

status; Shashi et al., 2010b) have also been linked to variation in IQ in 22q11DS. Yet, some 

of these factors can interact with each other (Gothelf et al., 2005), and not all have been 

replicated independently, nor have they shown effects in the same direction (Glaser et al., 

2006; Gothelf et al., 2005; Niklasson et al., 2002; Niklasson et al., 2009; Shashi et al., 

2010a). Future larger prospective studies of 22q11DS could examine the relationship of 

multiple genetic and environmental factors to proband IQ, potential interactions between 

these factors, and could build comprehensive predictive models of cognitive functioning in 

22q11DS. Such models could be used in personalized medicine, and help guide 

individualized therapeutic interventions. The importance of taking into account multiple 
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clinical, genetic and environmental factors in personalized medicine has been highlighted 

recently (McEwen & Getz, 2013).

These results should be viewed in the context of our methodological constraints. We did not 

employ a full WAIS-III protocol for parents and administered an abbreviated intelligence 

battery. Given the aims of this report, ideally a full WAIS-III protocol would have been 

administered in order to enable a more detailed analysis of the profiles. Nonetheless, there 

are strong associations between the abbreviated and full Wechsler battery (Sattler, 2001). In 

addition, we did not measure or assess the early childhood environment in the home setting.

Despite these methodological weaknesses, these results suggest that parental IQ and 

unaffected sibling IQ may explain some of the heterogeneity in the 22q11DS cognitive 

phenotype. Such analyses can account for some of the effects of general genetic background 

(outside of the 22q11.2 deletion) and the environment, and help predict the phenotypes of 

individuals with 22q11DS. Our current findings underscore the importance of including 

siblings and parents in studies of 22q11DS whenever possible.
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Highlights

• Familial IQ associations between individuals with 22q11.2DS and parents, 

siblings.

• Stability of mother-child Full Scale IQ associations over time.

• IQ scores of first-degree relatives related to general cognitive ability in 

22q11DS.

• Parent, unaffected sibling IQ as explanation for heterogeneity of 22q11DS 

phenotype.
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Figure 1. 
Parent-Child FSIQ Correlations at Time 2. The lines show the linear regressions fitted to the 

data.
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Figure 2. 
Sibling-22q11DS FSIQ Correlations. The solid lines show linear regressions fitted to the 

data. The dotted line has a slope of 1.
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Table 1

Participant Data

22q11DS Sibling Community Control

Time 1 – Late Childhood

     N 73 25 23

     Gender (M/F) 38/35 13/12 16/7

     Age 11.8 (2.0) 12.1 (2.2) 11.7 (1.9)

     FSIQ 71.1 (13.7)a***b*** 106.6 (15.5) b* 95.8 (14.1)

Time 2 – Early Adolescence

     N 81 31 33

     Gender (M/F) 40/41 15/16 18/15

     Age 14.9 (2.1) 15.2 (1.9) 15.1 (1.6)

     FSIQ 69.6 (14.6)a***b*** 103.2 (17.2) 100.2 (12.2)

Time 3 – Late Adolescence

     N 69 23 27

     Gender (M/F) 35/34 11/12 16/11

     Age 18.0 (2.2) 18.6 (1.8) 17.6 (1.3)

     FSIQ 72.3 (14.0)a***b*** 111.2 (17.1) 106.0 (18.5)

Parental Variables

     Mothers- N 71 28 30

     Fathers- N 26 13 6

     Maternal FSIQ- Mean (SD) 100.6 (11.6) 101.3 (11.4) 99.0 (9.8)

     Paternal FSIQ- Mean (SD) 104.8 (13.8) 110.0 (14.2) 95.2 (11.2)

Note. 22q11DS = 22q11.2 Deletion Syndrome; FSIQ = Full Scale IQ.

a
Compared to sibling control participants.

b
Compared to community control participants.

*
p < .05.

**
p < .01.

***
p < .001.
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Table 3

Correlation Coefficients Between Individuals with 22q11DS and Siblings

Time
1/2/3

N
Time 1

r
Time 2

r
Time 3

r

22q11DS VIQ-sibling VIQ 33/33/24 .448* .555** .588**

22q11DS PIQ-sibling PIQ 33/33/24 .379* .412* .505*

22q11DS FSIQ-sibling FSIQ 33/33/24 .387* .515** .579**

Note. 22q11DS = 22q11.2 Deletion Syndrome; VIQ = Verbal IQ; PIQ = Performance IQ; FSIQ = Full Scale IQ.

*
pFDR < .05.

**
pFDR < .01.
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Table 4

R-to-Z transformations on the Time 1 vs. Time 3 Full Scale IQ Correlation Coefficients

Groups Time 1
r

Time 3
r

z p

22q11DS-mother .608 .599 0.08 .94

22q11DS-father .322 .588 −1.08 .28

22q11DS-sibling .387 .579 −0.89 .37

Sibling-mother .58 .745 −0.91 .36

Sibling-father .256 .366 −0.24 .81

Control-mother .525 .848 −2.04 .04

Control-father .853 .982 −0.88 .38

Note. 22q11DS = 22q11.2 Deletion Syndrome.
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