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Adult-onset diabetes mellitus: How do we get
there?
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Delhi; Department of Cardiology, All India Institute of Medical
Sciences, New Delhi; Indian Council of Medical Research, New
Delhi, India; Medical Research Council Environmental Epidemi-
ology Unit, University of Southampton, Southampton General
Hospital, Southampton, UK.) Relation of serial changes in child-
hood body-mass index to impaired glucose tolerance in young
adulthood. N Engl J Med 2004;350:865–70.

SUMMARY
The authors investigated the effect of foetal development and
patterns of childhood weight gain on the occurrence of impaired
glucose tolerance in adulthood. They measured glucose tolerance
and certain measures of insulin resistance and insulin secretion in an
urban cohort of nearly 1500 subjects who had been followed
longitudinally from birth. The mean age of the cohort was about 29
years, but there was already an alarmingly high prevalence of
diabetes (4.4%) and impaired glucose tolerance (10.8%). The
subjects with abnormal glucose homeostasis typically had a low
body mass index (BMI) until the age of 2 years, and then, a sustained,
accelerated weight gain till adulthood. However, the amount of
weight gained was modest, and the prevalence of childhood obesity
in the cohort was negligible (0% at 12 years and 0.5% at 16 years).
Even this seemingly modest weight gain during early childhood
appears to have significant detrimental effects. A one standard
deviation increase in BMI between the ages of 2 and 12 years
significantly raised the risk of diabetes or impaired glucose toler-
ance (odds ratio 1.26), even after correcting for adult BMI and
waist–hip ratio. Further, subjects with diabetes or impaired glucose
tolerance began to gain weight from an earlier age compared with their
euglycaemic peers. The authors suggest that an ‘upward trajectory’
of BMI, starting in early childhood, underlies the current epidemic of
diabetes in India.

COMMENT
This article is compelling reading both for epidemiologists and
clinicians interested in the pathophysiology of type 2 diabetes.
The increasing incidence of diabetes, which has heralded an
epidemic of non-communicable diseases, represents a great
challenge to public healthcare in India and other developing
countries. The importance of lifestyle prescriptions to the
community at large can never be overstated. More importantly,
studies such as this one emphasize that it is never too early to
initiate preventive measures. As the authors point out, crossing
over to higher categories of BMI during childhood, even when
remaining within the ‘normal’ BMI range, appears to increase
the risk for future diabetes. Similar findings were reported in a
Finnish cohort.1 The critical period for weight gain appears to
be between 2 and 12 years. These findings prompt an aggres-
sive change in our diabetes prevention strategies. We need to

concentrate not just on adult or childhood obesity, but even on
young children with ‘normal’ weight who cross over to higher
categories of BMI.

Besides this important public health message, the article also
raises some important questions on the pathophysiology of
type 2 diabetes. Ever since the work of Hales et al.2 on the
association between birth weight and adult-onset diabetes,
there has been considerable interest in the foetal origin of the
metabolic syndrome. Low body weight at birth and infancy has
been consistently associated with elevated blood sugar levels
during adulthood, a finding confirmed by the current study as
well. The role of genetic and extragenetic influences in causing
this association is not clear, and while the present study does
not address this issue, it does lead to some speculations. Why
does crossing over to higher categories of BMI lead to an
increased risk for diabetes? One possibility is that when the
total body fat exceeds a ‘previous normal’, it overwhelms the fat
stores (adipocytes) and spills onto the non-adipocyte organs
such as the liver, skeletal muscle and pancreas. The ensuing
lipotoxicity could cause insulin resistance and defects in insulin
secretion. Evidence for similar steatosis and lipotoxicity has
been shown in mice and humans with the lipo-dystrophy
syndrome.3,4 It is possible that low birth weight, in some way,
limits adipocyte storage capacity, and thus predisposes these
individuals to future steatosis and lipotoxicity even in the face
of modest weight gain. Further studies examining non-adipocyte
intracellular fat stores and adipocytokine levels in these sub-
jects are likely to shed more light.
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