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ELECTRONIC LETTER

Behavioural phenotype of Bardet-Biedl syndrome
S Barnett, S Reilly, L Carr, I Ojo, P L Beales, T Charman
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

J Med Genet 2002;39:e76(http://www.jmedgenet.com/cgi/content/full/39/12/e76)

Bardet-Biedl syndrome (BBS), also known as Laurence-
Moon-Bardet-Biedl syndrome (LMBBS), has long been
regarded as an autosomal recessive condition but recent

evidence now points to a more complex pattern of
inheritance.1–3 Prevalence rates range from 1 in 100 000 to 1 in
160 000,4–6 although there are communities in which BBS
appears to be more common as a result of consanguinity.3 7

BBS is a heterogeneous genetic condition with six gene loci
mapped to date: 11q13 (BBS1),8 16q21 (BBS2),9 3p12-13
(BBS3),10 15q23 (BBS4),11 2q31 (BBS5),12 and 20p12 (BBS6/
MKKS).13 14 Three of these genes have now been identified,
BBS2, BBS4, and BBS6.15 The phenotype of BBS varies from one
family to another and within families, with only subtle
phenotypic difference related to the different genes identified
to date.16 17

The accepted major criteria for diagnosis include retinal
dystrophy, obesity, polydactyly, male hypogonadism, mental
retardation, and renal dysfunction.3 In addition to the primary
features, a number of associated secondary features, including
neurological, speech, and language deficits, behavioural traits,
facial dysmorphism, and dental anomalies have been
identified.18 The motor problems identified include delay in
acquisition of motor skills, unsteady gait, and ataxia.18

Language development is delayed in many cases, although
this may be commensurate with overall intellectual function,
and there are also reports of speech problems that include
articulation difficulties, consonant omission or distortions,
dysarthria and hypernasality.3 4 17–19 Developmental delay has
been widely described as a major feature of BBS, with
two-thirds to three-quarters of patients performing in the
mental retardation range on formal testing4 18 20 (but see Green
et al3 for an exception).

Disturbances in behaviour have been reported in some BBS
patients. Traits reported include emotional immaturity,
frequent volatile outbursts, inappropriate and disinhibited
behaviour, inability to recognise social cues, and shallow
affect.3 4 18 Some subjects are reported to show obsessive/
compulsive tendencies and a preference for fixed routines.
Both inattentiveness and docile, unwavering attention have
been reported.18 However, to date no studies have systemati-
cally studied the behavioural phenotype of patients with BBS.

There is increasing recognition that genetic disorders may
have specific effects on behaviour.21–24 Behaviours that are
common and specific to a genetic disorder are assumed to
share an underlying genetic origin and have been termed
behavioural phenotypes. It is generally accepted that such
behaviour is neither unique (nor necessarily universal) to each
genetic syndrome but rather that there is a heightened prob-
ability or likelihood that subjects with a syndrome will show a
particular behaviour.21 25 Recent advances have been made in
the elucidation of the behavioural phenotype of several
genetic syndromes, including Rett syndrome,26 27 Smith-Lemli-
Optiz syndrome,28 and FG syndrome.29 The recognition of
behavioural phenotypes in genetic syndromes is important in
aiding earlier recognition and diagnosis. This may be
especially important in a syndrome such as BBS where the
complex, multi-faceted presentation means that diagnosis is
often considerably delayed.18 Recognition of behavioural phe-

notypes is also important for clinical and educational

management, and to aid parental understanding of, and

adjustment to, their child.

The present paper is the first to attempt to describe system-

atically the behavioural phenotype of a series of children with

BBS using standard behavioural measures.

METHODS
Setting
The children were seen at the neurodisability assessment

clinic at Great Ormond Street Hospital for Children NHS Trust,

London, UK. Ethical approval was obtained from the joint

Research Ethics Committee of Great Ormond Street Hospital

for Children NHS Trust and the Institute of Child Health.

Design and participants
Fifty-two children with a diagnosis of BBS were identified

through the LMBBS family support group and the clinical

genetics department at Guy’s Hospital, London, UK. The par-

ents of all children were invited to join the study and 26

agreed to participate (50%). Twenty-one children (11 males,

10 females) were seen within the time frame of the study

(40%). No data were available to test the representativeness of

the sample seen compared to the sample invited to participate.

There were five sib pairs (10 children) in the study group.

None of the children in this study was from a consanguineous

marriage. At assessment the children were between age 3

years 7 months and 18 years 0 months (mean 9 years 11

months, SD 51 months). In all subjects a diagnosis of BBS was

Key points

• Although behavioural characteristics, including disinhib-
ited behaviour, an inability to recognise social cues,
and obsessive and compulsive tendencies, have been
noted in patients with Bardet-Biedl syndrome (BBS), to
date no studies have systematically studied the
behavioural phenotype.

• Parents of 21 children with BBS seen for a multidiscipli-
nary clinical assessment completed standardised meas-
ures of behaviour.

• Children with BBS showed increased levels of internalis-
ing problems including feeling withdrawn and anxious/
depressed. They also had raised levels of social,
thought, and attention problems. A significant minority
scored in the clinical range on a measure of autistic
symptoms, although none met clinical diagnostic
criteria. The children also had increased scores on a
measure of repetitive behaviour and the majority was
reported to be obsessive by their parents.

• These findings indicated considerable clinical need that
had been unmet in many families. Questions for future
research include whether behaviour changes with age
or differs according to genetic mutation.
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