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Metabolic Dysfunction, Testosterone Levels Tied
B Y  M A RY  E L L E N  S C H N E I D E R

Ne w York Bureau

T O R O N T O —  Higher free testosterone
levels appear to be associated with meta-
bolic dysfunction in women from the gen-
eral population, according to a cross-sec-
tional study of more than 1,600 women in
the Framingham Heart Study Offspring
Cohort.

Free testosterone was positively associ-
ated with body mass index (BMI), waist cir-

cumference, diabetes, metabolic syndrome,
and systolic and diastolic blood pressure in
a community-based sample of women.

The findings raise questions about
whether higher testosterone levels predis-
pose women to increased cardiovascular
risks, lead investigator Dr. Andrea Coviel-
lo of Boston University said at the annual
meeting of the Endocrine Society.

Studies have shown that women with
polycystic ovary syndrome (PCOS) are at
a fourfold increased risk for developing di-

abetes and a twofold increased risk for de-
veloping metabolic syndrome. But there
are a lot of unanswered questions about
the clinical consequences of androgen ex-
cess in women who have mild to moder-
ate hyperandrogenism without accompa-
nying PCOS, Dr. Coviello said.

Dr. Coviello and her colleagues mea-
sured circulating testosterone levels in
1,678 women from the Framingham Heart
Study Offspring Cohort in an effort to find
out if healthy women with higher testos-

terone levels face risks for metabolic prob-
lems. The study was funded by grants
from the National Institutes of Health.

The investigators assessed circulating
testosterone levels using liquid chro-
matography tandem mass spectrometry,
which has a sensitivity of about 2 ng/dL,
and measured sex hormone–binding glob-
ulin (SHBG) through immunoflouromet-
ric assay. They also evaluated the rela-
tionship between testosterone and
metabolic dysfunction, particularly meta-
bolic syndrome and diabetes.

The women in the sample ranged in age
from 33 to 87, with a mean age of 61. Most
of the group was postmenopausal, Dr.
Coviello said.

The study subjects had a mean SHBG of
92 nmol/L, a mean total testosterone of
30 ng/dL, and a mean free testosterone of
3 pg/mL.

The investigators found that free testos-
terone was positively correlated with BMI,
waist circumference, both systolic and di-
astolic blood pressure, triglycerides, total

c h o l e s t e r o l ,
LDL choles-
terol, and fast-
ing glucose.
Free testos-
terone was in-
versely associat-
ed with HDL
cholesterol.

The study
also found that
women with di-
abetes had high-
er free testos-
terone and
lower SHBG

levels than women without diabetes.
SHBG was inversely correlated with

most of the components of metabolic syn-
drome. For example, higher BMI and waist
circumference was associated with lower
SHBG. Higher blood pressure, higher to-
tal cholesterol, higher triglycerides, and
higher LDL cholesterol were all associat-
ed with lower SHBG. Higher fasting glu-
cose was associated with a lower SHBG.

When examining total testosterone,
only HDL cholesterol and triglycerides
were significantly correlated. HDL cho-
lesterol was positively correlated with to-
tal testosterone, and triglycerides were
negatively correlated.

Free testosterone was positively corre-
lated with BMI, waist circumference, both
systolic and diastolic blood pressure,
triglycerides, total cholesterol, LDL cho-
lesterol, and fasting glucose. Free testos-
terone was inversely associated with HDL
cholesterol.

The study also found that women with
diabetes had lower SHBG levels and high-
er free testosterone than women without
diabetes.

The study had a number of limitations,
Dr. Coviello said. The sample included
only Caucasian individuals, and there was
no information on the timing of the blood
draws in relation to menstrual cycle
among the premenopausal women. In ad-
dition, the reproductive histories were not
adequate to determine whether women in
the sample had PCOS, she said. ■
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