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Obesity can result in adverse neurologic sequelae such
as diabetic retinopathy1 and cognitive decline and
dementia,2 but there is evidence that some children at

increased risk of obesity in adulthood already experience
poorer neurologic function.3,4 In this issue of CMAJ, Cairney
and colleagues report on their findings that children with pos-
sible developmental coordination disorder are at greater risk
of unhealthy weight gain than those with better coordination.5

Several mechanisms should be considered to explain this
increased risk, rather than assuming a simple cause-and-effect
relationship. Also, some of these mechanisms will be relevant
to a wider group of children than just those with developmen-
tal coordination disorder.
Previous research involving a British birth cohort showed

that poorer physical control and coordination at ages 7 or 11
years was associated with an increased risk of obesity by 33
years of age.4 This finding is consistent with that of Cairney
and colleagues, although the British study used several mea-
sures of coordination rather than focusing on the diagnostic
criteria characterizing the developmental coordination disor-
der. The separate measures indicated poorer control and co -
ordination at age seven years in 10% to 15% of the British
cohort.4 Developmental coordination disorder is estimated to
affect only 5% to 6% of children.6 Therefore, the association
with unhealthy weight gain may not be limited to those with
the more seriously impaired motor function characterized by
the  disorder.
Further evidence of this comes from three continuous

scores relevant to motor function in the British cohort at age
11 years.4 The scores had an approximately linear association
with risk of obesity in adulthood across all levels of motor
function. Only one of the three scores appeared to show a dis-
proportionately greater risk of obesity among children in the
lowest functioning quartile; the test involved copying geomet-
ric designs accurately. This difference could be because the
test was the most complex one and it did not test motor func-
tion alone. This assertion is supported by the fact that children
with the lowest scores on this test also had the poorest cogni-
tive function, an association not found with the other two tests.
The association of poorer coordination with unhealthy

weight gain is not exclusively due to an increased risk among
children with poorest motor function, such as those character-
ized as having developmental coordination disorder. The gra-
dient of associations spans the population of ostensibly
healthy children. However, children who have the more

severe impairments characterized by the disorder will be at a
notably greater risk of unhealthy weight gain. It is therefore
appropriate for Cairney and colleagues to emphasize the
increased risk among children identified as having possible
developmental coordination disorder.
The hypothesis that poorer coordination results in reduced

physical activity and thus unhealthy weight gain is plausible.
However, it may not be the only relevant mechanism, or the
most important one. Compared with higher levels of motor
function, even average levels are associated with a greater
risk of obesity. Factors other than poor coordination may be
responsible for increasing the risk of unhealthy weight gain.
These factors may also be causes, or related to causes, of
poorer coordination. For example, education has been recog-
nized as an important risk factor for weight gain, with the
biggest risk among children with the lowest level of education
and poorest cognitive function.3 Some types of tasks that
involve motor control are linked with cognitive function, as
indicated by the test of copying designs discussed earlier.4 Do
the children who have the cluster of more severe functional
limitations characterized as developmental coordination dis-
order also have cognitive impairments, with educational and
cultural correlates?
Low socio-economic status of the family is another recog-

nized risk factor for unhealthy weight gain.3 It can be associ-
ated with adverse pregnancy outcomes, including low birth

Coordination, childhood weight gain and obesity

Scott M. Montgomery PhD

@@ See related research article by Cairney and colleagues, page 1167

Scott Montgomery is director of the Clinical Epidemiology and Biostatistics
Unit, Örebro University Hospital, Örebro, Sweden, and is affiliated with
the Department of Primary Care and Social Medicine, Imperial College,
London, UK.

CMAJ 2010. DOI:10.1503/cmaj.100752

Key points

• Children with coordination problems are more likely to
have excess weight gain than children with better
coordination.

• Although poor coordination itself may increase the risk of
unhealthy weight gain, a variety of other mechanisms may
be involved.

• If suboptimal neurologic function is a risk factor for
unhealthy weight gain, then children with already limited
function will be exposed to further risks of neurologic
complications resulting from their excess weight.
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weight,7 which in turn is a risk factor for neurosensory and
coordination problems, including developmental coordination
disorder, in offspring.8 The consequences of congenital neuro -
developmental impairment may be compounded by other fac-
tors related to economic disadvantage influencing unhealthy
weight gain, because socio-economic adversity increases the
risk of obesity among children9 and adults.10 Economic disad-
vantage and other family influences during childhood may
also impair neurologic development, as signaled by delayed
attainment of developmental milestones,11 and therefore result
in impaired coordination or possibly worsen the effects of a
congenital impairment. For these reasons, a high proportion
of children found to have possible developmental coordina-
tion disorder through screening in later childhood may be
from a relatively disadvantaged socio-economic  background.
Other factors could influence both motor function and

weight gain. Psychosocial stress has been identified as a risk
factor for unhealthy weight gain in children,12,13 with potential
adverse consequences for neurologic development and func-
tion.14 Family stress or its causes can also influence aspects of
parenting relevant to physical activity that may set behav-
ioural patterns that result in poor motor development and
unhealthy weight gain. Children as young as three years old
from stressed families have been observed to spend signifi-
cantly more time watching television than children with less
exposure to familial stress.13

The children with relatively poor coordination described
by Cairney and colleagues clearly have an elevated risk for
obesity later in life and might benefit from early interventions
to tackle their excess weight gain and impaired motor func-
tion. However, perhaps we should extend our focus to a larger
group of children with poorer coordination, not all of whom
meet all of the diagnostic criteria for developmental coordina-
tion disorder. They, too, will be at increased risk of obesity.
Even if reduced participation in physical activity is the

main cause of unhealthy weight gain in children with devel-
opmental coordination disorder, several nonmutually exclu-
sive mechanisms are also likely to contribute to suboptimal
development. It may not be enough to focus only on physical
activity. A life-course approach is required to examine the
long-term effects of multiple risk factors from early life
onward that influence both physical function and weight gain.
The findings reported by Cairney and colleagues raise

short- and longer-term public health concerns relevant to the
obesity epidemic. If suboptimal neurologic function is a risk
factor for unhealthy weight gain, then children with already
limited function will be exposed to further risks of neurologic
complications in later life such as diabetic retinopathy and
dementia resulting from their excess weight.
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Call for papers

“Hilarity and good humour … help enormously in both the
study and the practice of medicine.” — William Osler

Twisted research, humorous reflections, witty rants,
culturally current missives — we’ll consider it all for
CMAJ’s 2010 Holiday Reading. Articles should be no
longer than 1200 words; photographs and illustra-
tions are welcome. Please submit your amusing mis-
sive online at http://mc.manuscriptcentral .com /cmaj,
and specify in your cover letter that it’s for the Holi-
day Reading section.

Deadline: October 1, 2010.


