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Recent studies have evaluated the relationship of tim-
ing of surgery, type of surgery, and genetic factors 

with long-term cognitive function in craniosynostosis.1,2 
Intelligence quotient (IQ), which is standardized to a 
mean score of 100 and standard deviation (SD) of 15, 
evaluates overall cognitive ability and is a commonly used 
outcome measure in craniosynostosis research. Concerns 
have been raised about the generalizability of studies 
where the reported mean IQ was greater than 100.3,4 
Central to this issue is whether high average scores reflect 
selective recruitment at specific academic centers or occur 
generally across academic institutions and disciplines.

In conjunction with an experienced research librarian 
and with input from a neuropsychologist, we systematically 
identified all North American studies conducted at an aca-
demic center that used the Wechsler Abbreviated Scale of 
Intelligence to assess IQ. (See table, Supplemental Digital 
Content 1, which describes the search and screening strat-
egy, http://links.lww.com/PRSGO/C79.) To allow for 
investigation across heterogeneous study populations, 
inclusion was limited to studies including a healthy con-
trol group in addition to the condition being evaluated 
(eg, autism). Details of recruitment, study group char-
acteristics, and mean of full-scale IQ (FSIQ), verbal IQ 
(VIQ), and performance IQ (PIQ) were recorded. 

In all, 31 studies met inclusion criteria. Twelve studies 
were in a pediatric population, 16 were in an adult popula-
tion and three had both adult and pediatric patients. (See 
table, Supplemental Digital Content 2, which shows all 
recorded variables, http://links.lww.com/PRSGO/C80.) 
Average FSIQ values reported for healthy control subjects 
had a median of 112.0 (interquartile range [IQR]: 108.5–
15.5), and the median scores for average VIQ and PIQ 
were 116.2 (IQR: 112.9–119.1) and 113.5 (IQR: 109.7–
115.3), respectively (Table 1; Fig. 1). 

Mean IQ scores greater than 100 were common across 
North American academic-recruitment studies regardless 
of discipline (eg, psychiatry, neurology, etc.). The utility 
of these studies lies in the relative differences, or “delta,” 
of IQ found in between-group comparisons. For instance, 
an average FSIQ score of 109.4 for patients with alcohol 
dependence would seem high compared to the normative 
mean but is lower than the 118.7 observed among controls 
in the same study.

High IQ values observed in research studies may 
reflect a natural phenomenon of increasing IQ in the gen-
eral population termed the Flynn effect.5 Selection bias 
likely also plays a role as subjects choosing to participate in 
research may not reflect the general population.

Future neurocognitive studies within craniofacial sur-
gery should be designed with at least two cohorts for com-
parison as there is limited utility in comparing IQs to a 
national mean.

The normative IQ distribution with a mean of 100 is 
useful for educational placement or evaluation for dis-
ability; it is not as well-suited for university-based outcome 
studies. The results of this systematic investigation would 
caution against interpreting high IQ values as indicative 
of errors in methodology or recruitment within an indi-
vidual study.
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Table 1. Mean Full-scale IQ, Verbal IQ, and Performance IQ 
Values of Healthy Control Groups

IQ Values (N = 31) Median (IQR) 

Full-scale IQ  
 Pediatric (N = 10) 112.3 (104.9–116.2)
 Adult (N = 15) 112.1 (108.97–115.3)
 Total (N = 28) 112.0 (108.5–115.5)
Verbal IQ  
 Pediatric (N = 5) 119.1 (116.2–123.6)
 Adult (N = 3) 114.5 (108.2–116.1)
 Total (N = 9) 116.2 (112.9–119.1)
Performance IQ  
 Pediatric (N = 5) 114.3 (113.1–115.3)
 Adult (N = 3) 113.5 (106.3–115.9)
 Total (N = 9) 113.5 (109.7–115.3)
Pediatric: ≤18 years old; Adult: > 18 years old.

Related Digital Media are available in the full-text ver-
sion of the article on www.PRSGlobalOpen.com.
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Fig. 1. Mean full-scale iQ values of healthy control groups in each study.
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