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Weight Gain in Middle Age Raises Diabetes Risk 
B Y  M A RY  A N N  M O O N

FROM JAMA

W
eight gain and fat accumula-
tion in both middle and older
age raise the risk of diabetes,

according to a prospective cohort study. 
The links between overweight and dia-

betes, and between central adiposity and
diabetes, are well known in younger
adults but have not been fully explored
in older adults, said Mary L. Biggs, Ph.D.,
of the University of Washington School
of Public Health and Community Med-
icine, Seattle, and her associates. 

They examined these associations us-
ing data on 4,193 subjects participating in
the Cardiovascular Health Study, a
prospective, longitudinal cohort study of
people aged 65 years and older living in
four communities in North Carolina,
Maryland, Pennsylvania, and California.
The subjects were enrolled beginning in
1989 and followed annually for a medi-
an of 12 years.

The mean age at baseline was 73 years;
59% of the subjects were women, and

10% were African American. 
Changes in the participants’ weight,

body mass index, fat mass, waist cir-
cumference, waist-to-hip ratio, and
waist-to-height ratio were documented
from baseline onward, at ages 65 and old-
er. The subjects also were asked to report
body composition measures from when
they were age 50, so that their BMI at age
50 could be calculated. 

During follow-up, 339 subjects devel-
oped diabetes.

Measures of overall and of central adi-
posity both at both middle age (50 years)
and older age (at least 65 years) were sig-
nificantly associated with the risk of de-
veloping diabetes in men and women.
Subjects in the highest category of adi-
posity had a two- to sixfold greater risk
of incident diabetes than did those in the
lowest category. 

Similarly, the risk of diabetes rose mo-
notonically with the amount of weight
gained between age 50 and baseline.
“Compared with participants whose
weight remained stable [during that in-
terval], those who gained 9 kg or more
between the age of 50 years and study
entry had an approximately threefold
greater risk of developing diabetes dur-
ing follow-up,” Dr. Biggs and her col-
leagues said ( JAMA 2010;303:2504-12).

“Participants who were obese (BMI
greater than or equal to 30) at 50 years
of age and who experienced the most
weight gain (greater than 9 kg) between
the age of 50 years and study entry had
five times the risk of developing dia-

betes, compared with weight-stable par-
ticipants with normal BMI (less than 25)
at 50 years of age,” they added. 

Subjects in the highest categories of
both BMI and waist circumference were
more than four times as likely to devel-
op diabetes as were subjects in the low-
est categories of those measures. 

The increased risk associated with adi-
posity appeared to wane as subjects aged,
but even among participants aged 75

and older, those in the highest category
of BMI still had double the risk of de-
veloping diabetes, compared with those
in the lowest category of BMI. 

The reason that diabetes risk declines
somewhat after age 75 is not known. It is
possible that anthropomorphic measures
may not adequately quantify body fat at
that age because of age-related changes
in body composition, such as decreased
muscle mass and decreased height. 

“A second possibility is that regional fat
distribution is more important in the
etiology of diabetes than absolute fat
mass,” the researchers wrote. Another
reason may be that the pathology of di-
abetes in older adults differs from that in
younger adults. 

Or it simply may be that people who
are more susceptible to adiposity-relat-
ed death do not survive into old age, re-
sulting in selective survival of fitter peo-

Compared with people whose
weight was stable, those who
gained 9 kg or more between age
50 and study entry had about
three times the risk of developing
diabetes during follow-up.
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ple, said Dr. Biggs and her colleagues.
The investigators were somewhat sur-

prised to note that the risk of diabetes
did not decline in subjects who lost
weight during follow-up. Again, the rea-
son is not yet known.

“Older adults may lose proportion-
ately more muscle mass with weight
loss than younger ones, decreasing the
accuracy of weight loss as a surrogate
for loss of adipose tissue in older adults.
Furthermore, the loss of skeletal muscle
mass may decrease insulin sensitivity,
negating the benefit derived from fat
loss,” they noted. 

However, clinicians should note that
the relation between weight loss and dia-
betes risk in older adults is complex,
and “our results do not preclude the pos-
sibility that voluntary weight loss re-
duces the risk of diabetes in older
adults,” they added. 
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