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I ORIGINAL CONTRIBUTION

Obesity, Weight Gain, and
the Risk of Kidney Stones

Eric N. Taylor, MD
Meir J. Stampfer, MD, DrPH
Gary C. Curhan, MD, ScD

IDNEY STONES ARE A MAJOR

cause of morbidity. The life-

time prevalence of symptom-

atic nephrolithiasis is approxi-
mately 10% in men and 5% in women,'”
and more than $2 billion is spent on treat-
ment each year.*> About 80% of kidney
stones contain calcium, and the major-
ity of calcium stones consist primarily of
calcium oxalate.*” The identification of
common, modifiable risk factors for kid-
ney stones may result in new approaches
to treatment and prevention.

Obesity is associated with insulin
resistance and compensatory hyperin-
sulinemia, metabolic derangements that
may lead to the formation of calcium-
containing kidney stones. A recent meta-
bolic trial demonstrated that insulin
resistance was associated with defects in
renal ammonium production,® and an
examination of more than 4500 patients
with a history of kidney stones showed
that urinary pH was inversely related to
body weight.® A defect in renal acid
excretion could lead to hypocitraturia,
an important risk factor for calcium
nephrolithiasis.®!° Hyperinsulinemia
may contribute to the development of
calcium stones by increasing the uri-
nary excretion of calcium.'"®

Larger body size may also result in
increased urinary excretion of uric acid
and oxalate, risk factors for calcium
oxalate kidney stones.'*!'® In one study
of nearly 6000 individuals with neph-
rolithiasis, men weighing more than
120 kg excreted 37% more uric acid
than men who weighed less than 100
kg."” Similar results were seen in wom-
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Context Larger body size may result in increased urinary excretion of calcium, oxa-
late, and uric acid, thereby increasing the risk for calcium-containing kidney stones. It
is unclear if obesity increases the risk of stone formation, and it is not known if weight
gain influences risk.

Objective To determine if weight, weight gain, body mass index (BMI), and waist
circumference are associated with kidney stone formation.

Design, Setting, and Participants A prospective study of 3 large cohorts: the Health
Professionals Follow-up Study (N=45988 men; age range at baseline, 40-75 years),
the Nurses’ Health Study | (N=93758 older women; age range at baseline, 34-59 years),
and the Nurses' Health Study Il (N=101877 younger women; age range at baseline,
27-44 years).

Main Outcome Measures Incidence of symptomatic kidney stones.

Results We documented 4827 incident kidney stones over a combined 46 years of
follow-up. After adjusting for age, dietary factors, fluid intake, and thiazide use, the
relative risk (RR) for stone formation in men weighing more than 220 Ib (100.0 kg) vs
men less than 150 Ib (68.2 kg) was 1.44 (95% confidence interval [CI], 1.11-1.86;
P=.002 for trend). In older and younger women, RRs for these weight categories were
1.89 (95% Cl, 1.52-2.36; P<.001 for trend) and 1.92 (95% Cl, 1.59-2.31; P<.001
for trend), respectively. The RR in men who gained more than 35 Ib (15.9 kg) since
age 21 years vs men whose weight did not change was 1.39 (95% Cl, 1.14-1.70; P=.001
for trend). Corresponding RRs for the same categories of weight gain since age 18
years in older and younger women were 1.70 (95% Cl, 1.40-2.05; P<<.001 for trend)
and 1.82 (95% Cl, 1.50-2.21; P<.001 for trend). Body mass index was associated
with the risk of kidney stone formation: the RR for men with a BMI of 30 or greater vs
those with a BMI of 21 to 22.9 was 1.33 (95% Cl, 1.08-1.63; P<<.001 for trend). Cor-
responding RRs for the same categories of BMI in older and younger women were
1.90 (95% Cl, 1.61-2.25; P<.001 for trend) and 2.09 (95% Cl, 1.77-2.48; P<.001
for trend). Waist circumference was also positively associated with risk in men (P=.002
for trend) and in older and younger women (P<<.001 for trend for both).

Conclusions Obesity and weight gain increase the risk of kidney stone formation.
The magnitude of the increased risk may be greater in women than in men.
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en.'” Urinary oxalate excretion in-
creases with increasing lean body mass,
presumably reflecting changes in en-
dogenous oxalate synthesis.'®
Although larger body size may in-
crease the urinary supersaturation of cal-
cium salts, prospective data on the re-
lation between body size and the risk of
kidney stone formation are limited. We
have previously reported on the asso-
ciation between higher body mass in-
dex (BMI) and an increased risk of in-

cident nephrolithiasis in the Nurses’
Health Study (NHS) I, a large cohort of
older women.* However, we did not ob-
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