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ABSTRACT

Five clinical studies of calcium intake, designed with a primary
skeletal end point, were reevaluated to explore associations be-
tween calcium intake and body weight. All subjects were women,
clustered in three main age groups: 3rd, 5th, and 8th decades. Total
sample size was 780. Four of the studies were observational; two
were cross-sectional, in which body mass index was regressed
against entry level calcium intake; and two were longitudinal, in
which change in weight over time was regressed against calcium
intake. One study was a double-blind, placebo-controlled, random-
ized trial of calcium supplementation, in which change in weight
during the course of study was evaluated as a function of treatment

status. Significant negative associations between calcium intake
and weight were found for all three age groups, and the odds ratio
for being overweight (body mass index, >26) was 2.25 for young
women in the lower half of the calcium intakes of their respective
study groups (P < 0.02). Relative to placebo, the calcium-treated
subjects in the controlled trial exhibited a significant weight loss
across nearly 4 yr of observation. Estimates of the relationship
indicate that a 1000-mg calcium intake difference is associated
with an 8-kg difference in mean body weight and that calcium
intake explains ~3% of the variance in body weight. (J Clin En-
docrinol Metab 85: 4635—4638, 2000)

MCCARRON (1), IN HIS analysis of NHANES-I data,

noted an inverse association between calcium in-
take and body weight. The lack of any plausible basis for
connecting these two variables effectively relegated this
observation to the status of a curiosity or a chance asso-
ciation. But recently, Zemel et al. (2), in an analysis of the
NHANES-III database, found a very strong inverse asso-
ciation between relative risk of obesity and calcium intake.
Moreover, this observation was not itself an isolated one.
Teegarden ef al. (3), Carruth et al. (4), and Skinner et al. (5)
have recently reported a similar inverse association be-
tween body fat gain and calcium intake in children and
young women. Now that Zemel et al. (2, 6-8) have estab-
lished a plausible physiological basis for the association,
it seemed useful to examine other databases and partic-
ularly randomized controlled trials in which calcium sup-
plementation was used for a skeletal end point, to see
whether, in a different context, calcium intake was also
associated with a weight effect.

Accordingly, we examined the data accumulated in sev-
eral studies conducted out of our Osteoporosis Research
Center over the past 12 yr. Four of these, for their primary
skeletal end points, have been published elsewhere (9-12).
One is an ongoing randomized trial in which the blind has
not been broken, but the entry data were available for cross-
sectional analysis.
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Materials and Methods
Subjects

The studies from which our data come are: “YWS” denotes a cohort of
184 healthy women in their early 20s followed for 4 yr (9); “TCD” denotes
a similar cohort of young women participants in a randomized controlled
trial of calcium supplementation; “Nuns” denotes a prospective study of
calcium metabolism and bone health at 5-yr intervals in a cohort of 191 nuns
as they passed from premenopause to postmenopause (12); “MBx” denotes
astudy of bone dynamics and biochemical markers in a cohort of 75 healthy
perimenopausal women observed at 6-month intervals over 5 yr (11); and
“Van” denotes a randomized controlled trial of calcium supplementation
in 216 elderly women (10). The subjects have all been described in greater
detail in the respective publications. Table 1 presents the several studies
involved, providing relevant information with respect to type of analysis,
age group of the subjects concerned, duration of observation, pertinent
intake variables, and method of assessing dietary intake. Table 1 also con-
tains the numbers of subjects in each study on whom suitable data were
available for this analysis. (For the longitudinal studies we included only
women in whom we had at least three observations over time, and we
excluded women who, while under study, developed illnesses that might
influence weight.) All these projects had been reviewed and approved by
Creighton University’s Institutional Review Board, and all subjects gave
written consent.

Dietary intake assessment

For the nonintervention studies, 7-day food diaries were assessed by
registered dietitians using a succession of methods over time. For the Nuns
study, beginning in 1967, intakes were assessed using hand calculation,
referring to USDA Handbook 8 and later Bowes and Church (13); computer
software was used exclusively in the other four studies and in the Nuns
study as it became available. The YWS and MBx studies used NutriPractor
(Practorcare, San Diego, CA). Finally, TCD began in 1995 and has used Food
Processor (ESHA Research, Salem, OR). For YWS and MBx, both of which
had 6-month visit intervals, only the initial diet analysis was used. But for
the Nuns study, which had 5-yr visit intervals, the average intake values
over the period of observation was used.

Calcium intake was expressed as the calcium to protein ratio, both
because this stratagem explicitly factors in the countervailing effects of
the two nutrients (13) and because the ratio eliminates most of the
portion size estimation error. As we have shown previously (9, 14, 15),
the ratio better correlates with an outcome variable known to be asso-
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