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brain volume were lower in our threebrain volume were lower in our three

groups of youths (0.039, 0.026 and 0.034groups of youths (0.039, 0.026 and 0.034

for liars, antisocial controls and healthyfor liars, antisocial controls and healthy

volunteers respectively) than in the corres-volunteers respectively) than in the corres-

ponding groups of adults reported by Yangponding groups of adults reported by Yang

et alet al (0.069, 0.054 and 0.054). However,(0.069, 0.054 and 0.054). However,

prefrontal white to whole brain ratio, pre-prefrontal white to whole brain ratio, pre-

frontal white volume, or prefrontal grey/frontal white volume, or prefrontal grey/

white ratios did not differ between ourwhite ratios did not differ between our

youth groups (youth groups (FF(2,19)(2,19)¼1.105, 0.973 and1.105, 0.973 and

0.337 respectively).0.337 respectively).

We also examined the corpus callosumWe also examined the corpus callosum

morphometrically using the method ofmorphometrically using the method of

CasanovaCasanova et alet al (1990). Since Raine(1990). Since Raine et alet al’s’s

(2003) strongest effect size was seen for(2003) strongest effect size was seen for

corpus callosum volume and limited datacorpus callosum volume and limited data

were available, we calculated the ratio ofwere available, we calculated the ratio of

corpus callosum area to whole braincorpus callosum area to whole brain

volume as a proxy for corpus callosumvolume as a proxy for corpus callosum

volume. A trend for ratio differencesvolume. A trend for ratio differences

between the three groups was seenbetween the three groups was seen

((FF(2,19)(2,19)¼2.748,2.748, PP¼0.092), with the0.092), with the

smallest ratios in the liars (0.080), followedsmallest ratios in the liars (0.080), followed

by antisocial controls (0.086) and healthyby antisocial controls (0.086) and healthy

controls (0.091).controls (0.091).

Thus, we did not find prefrontal differ-Thus, we did not find prefrontal differ-

ences in lying youths but did find sugges-ences in lying youths but did find sugges-

tion of corpus callosum differences. Ourtion of corpus callosum differences. Our

results are consistent with the notion thatresults are consistent with the notion that

prefrontal findings are not causal, althoughprefrontal findings are not causal, although

they may be linked to the maintenance ofthey may be linked to the maintenance of

the symptom of lying and consistent withthe symptom of lying and consistent with

myelination proceeding rostrally and frommyelination proceeding rostrally and from

the inside (longer connections) outwardthe inside (longer connections) outward

(short association fibres and arcuate fibres).(short association fibres and arcuate fibres).
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Authors’ replyAuthors’ reply: The findings reported by: The findings reported by

KruesiKruesi et alet al are intriguing. We showed thatare intriguing. We showed that

adult pathological liars had 22% moreadult pathological liars had 22% more

prefrontal white matter than normalprefrontal white matter than normal

controls and 26% more than antisocialcontrols and 26% more than antisocial

controls. Based on mean values reportedcontrols. Based on mean values reported

by Kruesiby Kruesi et alet al, they too found higher pre-, they too found higher pre-

frontal white matter/whole brain volumesfrontal white matter/whole brain volumes

in adolescent liars compared with bothin adolescent liars compared with both

normal controls (14.7%) and antisocialnormal controls (14.7%) and antisocial

controls (50%). Their sample of adolescentcontrols (50%). Their sample of adolescent

liars was small (liars was small (nn¼4) and therefore under-4) and therefore under-

powered for the detection of a true increasepowered for the detection of a true increase

in prefrontal white matter. We thereforein prefrontal white matter. We therefore

believe that the results of Kruesibelieve that the results of Kruesi et alet al

support our findings rather than refutesupport our findings rather than refute

them. With a larger sample size they maythem. With a larger sample size they may

well have found a statistically significant in-well have found a statistically significant in-

crease in prefrontal white matter in liars.crease in prefrontal white matter in liars.

An important difference between the twoAn important difference between the two

studies is that the mean age of our adultstudies is that the mean age of our adult

pathological liars (36.5 years) was morepathological liars (36.5 years) was more

than twice that of the adolescent liarsthan twice that of the adolescent liars

(15.9 years). Since prefrontal white matter(15.9 years). Since prefrontal white matter

may not be fully developed until 30 yearsmay not be fully developed until 30 years

of age (Pausof age (Paus et alet al, 2001), there may be in-, 2001), there may be in-

sufficient development of prefrontal whitesufficient development of prefrontal white

matter in adolescents to facilitate patholo-matter in adolescents to facilitate patholo-

gical lying. Taken together the findings sug-gical lying. Taken together the findings sug-

gest a neurodevelopmental hypothesisgest a neurodevelopmental hypothesis

whereby individual differences in whitewhereby individual differences in white

matter predispose more to lying in adult-matter predispose more to lying in adult-

hood when neurodevelopment is complete.hood when neurodevelopment is complete.

A further difference between the studiesA further difference between the studies

is that although our pathological liars wereis that although our pathological liars were

matched with controls for IQ, the controlmatched with controls for IQ, the control

group of Kruesigroup of Kruesi et alet al had a 31 point higherhad a 31 point higher

IQ than the liars, which may affect theirIQ than the liars, which may affect their

findings. A further important difference isfindings. A further important difference is

that we assessed pathological lying inthat we assessed pathological lying in

adults, whereas Kruesiadults, whereas Kruesi et alet al appear to beappear to be

assessing excessive lying in adolescents.assessing excessive lying in adolescents.

There may be a continuum of lying fromThere may be a continuum of lying from

normative lying (controls) to excessive lyingnormative lying (controls) to excessive lying

(the adolescents of Kruesi(the adolescents of Kruesi et alet al) to patho-) to patho-

logical lying (our adults). Whether pre-logical lying (our adults). Whether pre-

frontal white matter (or any other brainfrontal white matter (or any other brain

structure) is related in a neurodevelop-structure) is related in a neurodevelop-

mental context to this lying continuummental context to this lying continuum

remains to be determined.remains to be determined.
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TheThe JournalJournal apologises, as does Dr Caltonapologises, as does Dr Calton

(British Journal of Psychiatry, 2005), for(British Journal of Psychiatry, 2005), for

giving the impression that the views ex-giving the impression that the views ex-

pressed by authors were influenced by theirpressed by authors were influenced by their

occasional support from pharmaceuticaloccasional support from pharmaceutical

companies. Your column (Tyrer, 2005)companies. Your column (Tyrer, 2005)

comments that assuming that such supportcomments that assuming that such support

necessarily creates a conflict of interest isnecessarily creates a conflict of interest is

‘sometimes’ unwarranted. I am sure that it‘sometimes’ unwarranted. I am sure that it

would be of great interest to readers towould be of great interest to readers to

know how you judge when such an as-know how you judge when such an as-

sumption is warranted. Does it depend onsumption is warranted. Does it depend on

how often you receive support? Or on thehow often you receive support? Or on the

financial value of such support? Or onfinancial value of such support? Or on

some multiplication of both? Or on the ob-some multiplication of both? Or on the ob-

viousness of the relationship between theviousness of the relationship between the

support and the views expressed? We mustsupport and the views expressed? We must

be told.be told.
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