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TABLE 2.-OMEGA-~ FATTY ACIDS AND CORONARY HEART DISEASE: CLINICAL STUDIES-Continued 

66669 

Reference 

Zucker et al. 1998 
Artheroscleroscs 
7313. 

Design - 

Randomized, 
CrOS?Q”Br. 

Duration 

i weeks 

AmOunt 

3.2 g EPA 2.2 9 
WA (MwEPA) v 
safflower 011. 

Subjects 

9 normal, 16 
hypdipoproteine- 
mics. 

Findings 

1 TGs. VLDL; 1 LM in 
Ww 1’4 hywfipoproteine 
mics; NS Chol. TG, LDL 
HDL among normals. 

Comments 

jafflower oil was used as 
co&o4 al. The study 
design was double blind 
but many of the subtects 
repcrIed tientifytng the 
FO by its charactertstii 
aftertaste. This ls one ot 
lhe very few article re- 
ported FO attertaste in a 
double blind study. 

Abbreviations used: NS. not statistically stgnifmantly differ- Chol, choiesterd; VLM, very tow-density lipqprtetn cholesterol; LDL, low-density lipopmtekr 
cholesterol; HDL, high-densi 

1 low-denstty lipoprotein); apo 
lipoprotein cholesterol, TGs. tdglyoertdas; apoA, apoprotetn A (a protein in hi$densrty ttpofetoetn); w.apoprotem Et (a protern rn 

, apopro~eln E (a protein in many lipoproteins, most notably VLDL and H L; CHD, coronary heart drsease; FO, fish 011; TXB, 
thromboxane: TPA tissue otasminooen activator: PAI, plasminogen activator inhibitor; v. versus; /d per day. 
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Food Labeling: Health Claims; Calcium 
and Osteoporosis 

AGENCY: Food and Drug Administration, 
HI-E. 
ACTION: proposed rule. 

SUMMARY: The Food and Drug 
Administration (FDA) is proposing to 
authorize the use on food labels and in 
labeling of health claims relating to the 
association between calcium and 
osteoporosis. FDA has reviewed the 
available scientific data under the 
provisions of the Nutrition Labeling and 
Education Act of 1990. Based on its 
review, FDA has tentatively concluded 
that there is significant scientific 
agreement among qualified experts that 
this data supports that calcium intake 
has a significant impact on bone health. 
The agency proposes that for a product 
to be eligible to bear such a claim, one 
serving of the product must contain a 
minimum of 20 percent of the 
Recommended Daily Intake (RDI) for 
calcium or 160 milligrams (mg) in an 
assimilable form. 
DATES: Written comments by February 
25,19X?. The agency is proposing that 
any final rule that may issue based upon 
this proposal become effective 6 months 
following its publication in accordance 
with requirements of the Nutrition 
Labeling and Education Act of 1660. 
ADDRESSES: Written comments to the 
Dockets lvlanagement Branch (HFA- 
305), Food and Drug Administration, rm. 
l-23,12420 Parklawn Dr., Rockville, MD 
20657. 
FOR FURTHER INFORMATOON CONTACT: 
Mona S. Calve, Center for Food Safety 
and Applied Nutrition (HFF-265), Food 
and Drug Administration, 200 C St. SW., 
Washington.DC 20204,202-485-0564, 

SUPPLEMENTARY INFORMATION: 

1. Background 
A. The Nutrition Labeling and 
Education Act of Is90 

On November 6 1990, the president 
signed into law the Nutrition Labeling 
and Education Act of 1990 (pub L. lOl- 
535) (the 1996 amendments), which 
amend the Federal Food, Drug, and 
Cosmetic Act (the act). The 1990 
amendments, in part, authorize the 
Secretary of Health and Human Services 
(the Secretary) to issue regulations 
authorizing nutrient content or health 
claims on the label or labeling of foods. 
With respect to health claims, the new 
provisions provide that a product is 
misbranded if it bears a claim that 
characterizes the relationship of a 
nutrient to a disease or health-related 
condition, unless the claim is made tn 
accordance with the procedures and 
standards established under section 
403(r)(l)(B) of the act (21 U.S.C. 
3WlWW. 

published elsewhere in this issue of 
the Federal Register is a proposed rule 
to establish general requirements for 
health claims that characterize the 
relationship of nutrients, including 
vitamins and minerals, herbs or other 
nutritional substances (referred to 
generally as “substances”) to a disease 
or health-related condition on food 
labels and in labeling, In this companion 
document, FDA has tentatively 
determined that sucn claims would be 
justified only for substances in dietary 
supplements as well as in conventional 
foods if the agency determines based on 
the totality of the publicly available 
scientific evidence (including evidence 
from well-designed studies conducted in 
a manner which is consistent with 
generally recognized scientific 
procedures and principles] that there is 
significant scientific agreement among 
experts qualified by scientific training 
and experience to evaluate such claims, 

that the claim is supported by such 
evidence. 

The 1990 amendments also require 
(section 3(b)(l)(a)(ii), (b)(l)(A)(vi), and 
(b)(l)(A)(x)] that, within 12 months of 
their enactment, the Secretary shall 
issue proposed regulations to implement 
section 403(r) of the act (21 U.S.C. 
343(r)), and that such regulations shall 
determine, among other things, whether 
claims respecting 10 topic areas, 
including calcium and osteoporosis, 
meet the requirements of the act. In this 
document, the agency will consider 
whether a label or labeling claim on 
food or food products, including 
conventional foods and dietary 
supplements, on the relationship 
between calcium and osteoporosis 
would be justified under the standard 
proposed in the companion document 
entitled “Food Labeling: General 
Requirements for Health Claims for 
Food.” 

FDA has followed the general 
concepts and criteria proposed in the 
companion document in considering 
whether to propose to authorize the use 
on the labels and labeling of food of 
health claims for calcium and 
osteoporosis. In the companion 
document, FDA has proposed that, in 
evaluating whether support exists for a 
health claim, it will consider the levels 
and safety of a nutrient within the 
context of its use in the daily diet. 
Before a health claim for a particular 
nutrient will be authorized, it is 
necessary that the nutrient be safe and 
lawful for use in food at the level found 
to have an effect on a disease or health 
condition. 

The topic of calcium and osteoporosis 
involves a substance which has 
recognized uses both as a component of 
food and of drugs. The agency has 
looked at all data relevant to this topic 
whether the data involved tests at 
dietary levels or at therapeutic levels. 
The agency thnught this necessary to 
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ensure the completeness of its review. 
However, the agency emphasizes that 
this proposal is only about whether a 
claim has been justified for calcium and 
food. A component of food must be safe 
in tht context of the daily diet. On the 
other hand, drugs may be used even if 
they present questions of safety to the 
general population. and even to the 
population being treated, on the basis 
that there is a benefit from its use that 
outweighs the potential risk. 

B. Definition and Disease Prevalence, 
Morbidity, Mortality, and Health Costs 

Osteoporosis is a disease 
characterized by low bone mass, where 
the internal structure of the bone has 
been eroded to the extent that even 
slight trauma will cause the bone to 
fracture easily (Ref. 7). An estimated 75 
million people are afflicted with 
osteoporosis in the United States, 
Europe, and Japan [Ref. 7). These 
estimates include one in three women 
over 65 years and more than half the 
elderly men and women over 75 years. 

Osteoporosis causes more than 1.3 
million fractures per year in the United 
States, typically involving the spine, 
wrist, hip and ribs (Ref. 109). Because 
life expectancy in the United States will 
soon average in the eighties, 
osteoporosis is expected to affect an 
even larger proportion of our population 
(Ref. 20). By age 80, approximately 40 
percent of all women will have 
sustained a wedge-type fracture of the 
spine, a common source of pain, 
disability, and deformity, resulting in 
progressive loss of height with age (Ref. 
109). 

Fractures of the hip, however, have 
the greatest health and economic 
impact. In 1985, approximately 250,OOO 
hip fractures occurred in the United 
States, primarily in persons over age 45 
(Refs. 20 and 101). An estimated 12 to 20 
percent of the hip fracture victims die 
.within the year following the fracture 
(Ref. 83). Among those that do survive, a 
significant proportion never regain their 
prefracture independence and require 
varying degrees of nursing and often 
permanent custodial care (Ref. 7). 

Estimates of the annual financial costs 
of osteoporosis in the United States, 
based primarily on the cost of 
hospitalization and acute and long-term 
care services were $6.1 billion dollars in 
1984 (Ref. 5) and are currently thought to 
exceed $10 billion dollars (Ref. 8). 
C. Risk Factors and Populalions at Risk 

The most important risk factors for 
osteoporosis and associated bone 
fractures are age, gender, race 
(Caucasian or Asian), and hormonal 
status IRefs. 1. 2, 3, 5, 7, 10, 83, and 109). 

For women, hormonal changes 
associated with menopause (natural or 
premature cessation of the menstrual 
cycle) places them at increased risk 
IRef. 1181. In addition. evidence exists 

I 

identifying low dietary calcium, 
cigarette smoking, and alcohol intake as 
factors in the development of 
osteoporosis (Refs. 2, 8, and 109). In 
general, factors that impair maximum 
bone formation early in life and those 
that underlie excess postmenopausal 
and age-associated bone loss later in life 
will predispose persons to osteoporosis. 
D. Calcium’s Nutrient and Physiologic 
Function 

The human body contains 
approximately 1,006 grams (g) of 
calcium, 99 percent of which is found in 
the skeleton and a small but very 
important 1 percent is found in the 
plasma and soft tissues [Ref. 21). 
Calcium is an essential nutrient. In 
terms of its physiological function, 
calcium is probably one of the most 
critical minerals in the body. Within 
bone, calcium provides structure and 
support. The bone’s exchangeable 
calcium pool allows for calcium storage 
that can be readily released in times of 
need. When this pool is exhausted, bone 
can be resorbed, that is, physically 
broken down to release needed calcium 
(Ref. 100). Within plasma and cells, 
calcium functions in bone 
mineralization, blood clotting, 
membrane stability and permeability, 
nerve conduction, muscle contraction, 
cellular secretion, regulation of ion 
transport, enzymatic activity, and cell 
growth and differentiation (Refs. 21 and 
100). Plasma calcium levels are 
maintained within a very narrow range 
through the interaction of three 
hormones whose actions raise or lower 
the calcium levels appropriately in order 
to maintain proper physiologic function 
[Ref. 100). 

While bone can serve as a temporary 
source of calcium during acute 
physiologic need, the body is dependent 
on dietary intake as the ultimate source 
of calcium to replete the skeletal 
reserves (Ref. 67). When increased 
demand for calcium results in excessive 
resorption of calcium from bone, the 
structural support function of bone is 
compromised, and the bone breaks 
easily (Refs. 21 and 30). 

Because of its essential function in the 
maintenance of plasma calcium within 
such narrow limits, bone is constantly 
turning over and remodelirr.2 and thus 
remains a dynamic tissue throughout 
life. The process of bone remodeling 
consists of the tightly coupled actions of 
bone resorption and bone formation. It 
is thought that through changes in bone 

remodeling activity, factors such as 
dietary calcium, exercise and hormonal 
activity modulate the rate of bone loss 
or gain (Refs. 34 and 64). 

The need for calcium throughout life 
varies with bone remodeling activity 
and is reflected in the dietary guidelines 
for calcium intake, which suggest 
highest intake during adolescence and 
early adult life when the greatest net 
growth of bone occurs (Ref. 3). Many 
experts argue that because of the 
increase in the bone resorption 
component of the remodeling activity 
that occurs at menopause in women, 
there is also a need for greater calcium 
intake at this stage of life (Refs. 23 and 
67). 

E. Importance of Peak Bone Mass and 
Its Relation to Calcium 

Peak bone mass, the total quantity of 
bone present at skeletal maturity, may 
have the greatest bearing on whether or 
not a person is at risk of developing 
osteoporosis later in life. Most bone 
experts support the idea that the best 
way to reduce the risk of osteoporosis is 
to maximize the amount of bone formed 
at skeletal maturity which occurs by 
approximately age 35 (Refs. 2,10,16, 64. 
and 91). Experts agree that two factors, 
adequate calcium intake and physical 
activity, are critical to maximizing the 
amount of bone formed at skeletal 
maturity (Refs. 67, 91, 109, and 118). It is 
also widely held that if calcium intake is 
not adequate during childhood, 
adolescence, and early adulthood, full 
skeletal potential may not be attained 
(Refs. 16, 37 and 64). 

Throughout life, bone is constantly 
changing and remodeling. but the 
components of bone remodeling, that is 
the rates of bone resorption and 
formation, differ at different stages of 
the life cycle. At puberty, bone 
formation occurs at an accelerated rate 
which results in an increase in both the 
length and density (mass) of bone (Ref. 
118). While little to no further growth in 
length is experienced after the 
pubescent growth spurt, bone continues 
to grow in width and in mass adding 
approximately 10 percent or more mass 
over the next 10 to 15 years (Refs. 63 
and 118). This later phase is known as 
the period of consolidation and 
continues until about 35 years of age, at 
which time a person is considered to be 
at peak bone mass or skeletal maturity 
(Refs. 10 and 118). 

At midlife, between the ages of about 
35 to 45. bone continues to remodel, but 
bone mass is maintained without change 
(balanced rate of resorpnon and 
formation). Thereafter, bone is lost at a 
constant rate of 0.3 to 0.5 percent per 
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year in both men and women (greater 
rate of bone resorption) (Ref. 20). Prior 
to and aftegmenopause. women lose 
bone at a faster rate (2 to 5 percent per 
year) than men, but eventually return 
(between about 60 and 70,years of age) 
to the same rate of bone loss as men 
(Ref. 20). During the menopause, a 

1 
decrease in the female hormone 
estrogen is the factor underlying this 
rapid rate of bone loss (Refs. 20,90, and 
118). 

b. The postulated mechanism underlying 
the relationship of adequate calcium 
intake and optimal peak bone mass to 
the reduced risk of osteoporosis relates 

? to the assumption that since all persons 
lose bone with age, those with higher 
bone mass at maturity take longer to 
reach the critically reduced mass at 
which fractures occur with minimal 
trauma (Ref. 20). Genetic factors 
probably have the greatest influence on 
setting the upper limit of an individual’s 
peak bone mass (Ref. 64). One 
explanation why men have a lower 
incidence of osteoporosis than women is 
that men are genetically programmed to 
have a higher peak bone mass (Ref. 74). 

Racial differences observed in the 
incidence of osteopbrosis are also 
thought to be related to differences in 
genetically determined upper limits of 
bone mass. For example, Caucasian 
women, particularly those of northern 
European ancestry, experience the 
highest incidence of osteoporosis related 
bone fracture, while American women 
of African heritage have greater bone 
density and significantly lower 
(approximately 50 percent) fracture 
rates (Refs. 28,4,118, and 136). Experts 
suggest that the greater initial bone 
density (peak bone mass) observed in 
African Americans explains why they 
have fewer osteoporotic fractures than 
Caucasians and Asians (Ref. 28,41,89, 
and 118). Nevertheless, weight bearing 
exercise and diet can also influence the 
maximal amount of bone achieved, and 
unlike genetic factors, diet and exercise 
can be easily manipulated (Refs. 10,78, 
102, and 109). 
l? Role of Calcium After Peak Bone 
Mass 

Bone density later in life depends on 
both the amount of bone made during 
growth (peak bone mass) and the 
subsequent rate of bone loss after 
maturity. The impact of dietary calcium 
on bone loss that occurs between ages 
35 to 45 or after peak bone mass is 
achieved but before menopause, is 
unclear, because limited data are 
available characterizing the rate of bone 
loss mat occurs. Maintenance of an 
adequate calcium intake during the 
onset of menopause at about 45 to 50 

years of age is important and may help 
to slow the rapid loss of bone at this 
time (Refs. 47 and 102). However, 
because the rapid rate of bone loss that 
occurs early in menopause is largely the 
result of the hormonal changes 
associated with the onset of menopause, 
a high dietary calcium intake alone will 
not effectively slow the rate of loss 
during this period of early hormone 
withdrawal in women (Refs. 7,52,10!3, 
and 120). Failure of men to experience 
this period of accelerated bone loss 
resulting from hormonal withdrawal is 
another explanation for the sex 
difference observed in the incidence of 
osteoporosis (Refs. 20 and 118). 
zaz;;ry of Mechanism of Action of 

Current scientific thought suggests 
that there are two mechanisms through 
which calcium intake may influence 
bone remodeling and ultimately, the risk 
of osteoporosis and related bone 
fracture. The first mechanism involves 
maximizing the amount of bone that is 
formed at skeletal maturity and the 
second involves slowing the rate of bone 
loss with age. Both mechanisms would 
allow an individual to maintain a,higher 
bone mass later in life, thereby reaching 
the critical fracture threshold much later 
in life. 
H. Regulatory History 
1. Calcium 

Calcium-containing food ingredients 
are used in food for a number of 
functional effects. In preparing this 
proposal, the agency identified those 
ingredients currently in use and their 
functions, conditions of use, and limits 
on the level for which they can be added 
to food (Ref. 33). For the uses of these 
ingredients in food to be lawful. they 
must be either generally recognized as 
safe (GRAS), or affirmed as GRAS by 
FDA, listed in the food additive 
regulations, or subject to a prior 
sanction. Of the 36 or more calcium- 
containing ingredients identified by the 
agency ao currently in use, only the 
following 10 compounds have been 
demonstrated to FDA’s satisfaction to 
be safe and lawful for use in a dietary 
supplement, or as a nutrient supplement 
by FDA: calcium carbonate, calcium 
citrate, calcium glycerophosphate, 
calcium oxide, calcium pantothenate, 
calcium phosphate, calcium 
pyrophosphate, calcium chloride, 
calcium lactate, and calcium sulfate. 

FDA also allows the addition of 
calcium-containing compounds to 
certain foods for the purpose of 
fortification, under standards of identity. 
Examples of the foods in which calcium 

fortification (in mg per pound (me/lb)) is 
allowed. and the Dermitted levels of 
fortificaiion in rni per pound (mg/lb], 
include: 136.115 Enriched bread, permits 
the a&iition of 600 mg/lb; 137.260 
Enriched flour, may contain 960 mg/lb; 
137.260 Enriched corn meal, may 
contain up to 750 mg/lb; 137.350 
Enriched rice, ,may contain up to 1,000 
mg/lb; 139.115 Enriched macaroni, 
139.155 Enriched vegetable noodle 
product, and 139.165 Enriched noodle 
products, may contain up to 625 mg/lb 
respectively: 139.120 Milk macaroni, 
calcium-containing milk solids content 
not less than 3.8 percent of the weight of 
the finished product; 139.121 Nonfat 
milk macaroni products, finished 
product contains up to 25 percent 
calcium-containing, nqnfat milk solids: 
163.130 Milk chocolate; 163.135 
Buttermilk chocolate; 163.146 Skim milk 
chocolate; and 163.145 Mixed dairy 
product chocolates, contain not less 
than 3.66 percent and up to 12 percent 
by weight calcium-containing milk 
solids. 
2. Health Claims 

In the Federal Register of August 4, 
1987 (52 FR 28843), FDA published a 
proposal to amend the food labeling 
regulations to codify and clarify the 
agency’s policy on the appropriate use 
of health claims on food labeling. The 
comments received on this proposal 
strongly opposed the use of the health 
claims. In the Federal Register of August 
8,1989 (54 FR 32610), FDA published an 
advance notice of proposed rulemaking 
that asked for public comment on how 
to reasonably permit the use of health 
claims on food labels that link food 
components to reduction of risk of 
chronic disease. In the Federal Register 
uf February 13,199O (55 FR 5176), FDA 
withdrew the 1987 proposal and 
reproposed a regulation outlining how 
the agency would allow health claims. 
Calcium and osteoporosis were among 
the specific diet and disease 
relationships mentioned in these 
documents. However, on November 8, 
1990, as stated above, Congress passed 
the 1990 amendments. This action is 
being taken in response to those 
provisions. 
I. Evidence Considered in Reaching the 
Decision 

The agency has reviewed all relevan 
scientific evidence on calcium and 
osteoporosis. This evidence included 
several recent Federal government 
reports: “The Surgeon General’s Report 
on Nutrition and Health” (Ref. 1); the 
National Institutes of Health’s (NIH) 
“Osteoporosis Report of the 1984 
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Consensus Development Conference on 
Osteoporosis” (Ref. 8): the NIH 1934 and 
1986 “Osteoporosis-Cause, Treatment, 
Prevention” (Ref. 5); FDA ‘proceedings 
of the National Conference on Women’s 
Health Series-Special Topic 
Conference on Osteoporosis” (Ref. 10): 
the Department of Health and Human 
Service’5 (DHHS) “Healthy People 2ooo: 
National Health promotion and Disease 
prevention Objectives” (Ref. 11): the 
1990 International Conference 
sponsored in part by Nf.H, “Consensus 
Development Conference: Prophylaxis 
and Treatment of Osteoporosis” (Ref. 7): 
and the DHHS “Osteoporosis: Research, 
Education, and Health promotion” (Ref. 
81. 

Other authoritative documents used 
included: the National Academy of 
Science’s (NAS) “Diet and Health: 
Implications for Reducing Chronic 
Disease Risk” (Ref. 2) the NAS 
“Recommended Dietary Allowances” 
(Ref. 3); the World Health 
Organization’s (WHO) “Diet, Nutrition, 
and the prevention of Chronic Diseases” 
(Ref. 9); the Life Science’s Research 
Organization (LSRO) “Calcium and 
Osteoporosis Report” (Ref. 13); and the 
NAS “Nutrition During Pregnancy 
Report” (Ref. 12). 

The agency considered the 
conclusions reached by these documents 
in light of the findings of human studies 
and new review articles in the scientific 
literature published subsequent to these 
documents. To assure that its review of 
relevant evidence was complete, FDA 
requested in the Federal Register of 
March 28,199l(56 FR 12932). scientific 
data and information on the 10 specific 
topic areas identified in the 1990 
amendments. The topic of calcium and 
osteoporosis was among the 10 subjects 
on which the agency requested 
information. 
/. Comments in Response to FDA 
Request for Data and Information 

In response to FDA’s March 28,199l 
request for information other than that 
available in the authoritative documents 
cited in the Federal Register, the agency 
received comments from 17 sources. 
These sources included seven 
manufacturer5 of calcium supplement5 
or calcium containing food products, 
three products or commodity interest 
groups, two consumer-public health 
interest groups, two academic 
institutions, two private citizens, and 
representatives of the Canadian 
government. These comments are 
described briefly here and will be 
considered, as appropriate, throughout 
the text of this document. 

The majority of the comments 
supported a health claim proposal 

relative to calcium and osteoporosis. 
with only two comments, from a private 
citizen and from the Canadian 
government, opposing. A comment from 
a consumer advocate group urged FDA 
to be cautious and consider the 
consumer first and foremost when 
making its decision. Comments from an 
academic institution and from 
supplement manufacturers provided 
information purporting to demonstrate 
the effectiveness of a particular type of 
calcium supplement or food additive 
(fortificant) because of claimed superior 
bioavailability. The majority of the 
comment5 provided references or 
reviews of the calcium and osteoporosis 
relationship all of which were taken into 
consideration in preparing the science 
review. 
II. science Review 
A. Fedeml Government and Other 
Reports 

FDA identified seven documents in 
the Federal Register of March 2t4 199% 
that reviewed or made 
recommendations relative to the 
calcium-osteoporosis health relationship 
(Refs. l-through f3, and 10). In addition, 
FDA considered the published 
conclusions of several recent 
government-sponsored conferences and 
reports and authoritative reviews (Refs. 
7.8,9,11,12 and 13). 

Comparing the conclusion5 from the 
first consensus conference on 
osteoporosis sponsored by NfH in 1984 
(Refs. 5 and 8) to the most recent NfH- 
sponsored consensus conference held in 
October 1990 (Ref. 7) there is an 
evolution in thought concerning the 
importance of calcium intake to 
o5teoporo5i5. 

Changes in the recommended levels of 
calcium intake, and also changes in 
target population emphasis have in large 
part mirrored important clinical and 
epidemiological findings over the last 
decade. Initial emphasis was on a higher 
calcium intake for adults, with particular 
focus on postmenopausal women (Refs. 
5 and 8). The 1984 NIH report suggested 
that all adult5 shouid consume more 
than the 1980 Recommenaed Daily 
Allowance (RDA) of 909 mg of calcium: 
“Adult women and probably adult men 
should have a total daily intake of 1,000 
mg of calcium and women past 
menopause, not on estrogen therapy, 
need 1,500 mg daily” (Ref. 5). 

NIH republished this document in 
1986 (Ref. 5) with the following caveat: 
“It has not yet been proven by 
convincing scientific evidence that a 
high calcium intake will prevent 
osteoporosis.” This qualification 
reflected the results of studies that 

failed to show that calcium intakes 
above the RDA or high calcium intake 
slowed bone Ioss in postmknopau8al 
women (Refs. 199,119 and 120). 

The current,focus present-ed at the 
1999 “Consensus Development 
Conference: prophylaxis and Treatment 
of Osteoperoiis” shifts the emphasis on 
calcium intakes from older to younger 
individual5 who are still actively laying 
down bone and recognizes that dietary 
calcium intakes below 1,999 mg per day 
of dietary calcium are adequate for 
adults (ReE 7). The panel concluded that 
adequate calcium intake at all stages of 
life was a prerequisite for normal bone 
growth and attainment of peak bone 
mass. However, it also concluded that a 
high calcium intake Is not as effective as 
a combination of adequate dietary 
calcium and estrogen therapy in 
bhmtlng the accelerated bone loss 
duriq menopause. The panel also 
recognized that inadequate calcium 
intake is a risk factor for osteoprosis, 
citing a minimum intake of 800 mg 
calcium par day for all adults, and that 
“higher amounts are required In 
childhood adolescence, pregnancy, 
lactation, and old age.” 

While the authoritative document5 
may present varying guideline5 for 
adequate calcium intake, ranging from 
390 to 1,509 mg per day for adults, they 
are unanimous in their recommendation 
that preventive effort5 focus on 
maximizing peak bone mass (Refs. 1 
through 3,5,6,8 through 13). All of these 
documents emphasize that calcium 
intake is only one factor in this 
multifactorial disease, and that the 
exact nature of the association between 
calcium and osteoporosis is still unclear. 
The documents also agree that low 
calcium intake is a risk factor in the 
development of osteoporosis and may 
contribute to a lower peak bone mass or 
accelerate the rate of bone loss with 
aging (Refs. 1 through 3,5,13,8 through 
13). In addition, all these documents 
emphasize that during the interval of 
rapid bone loss that occurs early in 
menopause, both an adequate dietary 
intake in calcium and estrogen therapy 
are required and recognize the need for 
men and women to maintain adequate 
calcium intake later in life (Refs. 1 
through 3,5,6.8, through 13). 

The 1987 FDA conference recognized 
that calcium is a threshold nutrient, i.e., 
deleterious effects may occur below a 
certain, unknown level of intake (Ref. 
10). The NAS report on “Diet and 
Health: Implications for Reducing 
Chronic Disease Risk” emphasized, 
however, that potential benefits of 
calcium intakes above the RDA’s to 

I 
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prevent osteoporosis are not well 
documented (Ref. 2). 

The recommendations for a particular 
level of dietary calcium intake are a key 
point of ,difference amow the documents 
that set guidelines (Refs. 2.3,5.7, and 
11). “Recommended Dietary 
Allowances,” published by NAS 
recommended an’extra allowance of 
calcium to permit full mineral deposition 
through age 24, rather than through age 
18. as in the 1980 edition of the calcium 
RDA (Ref. 3): The NAS made this 
change “to ensure a calcium ifintake that 
allows the devplopment of eecb 
iadi,viduaPs genetically programmed 
peak bone mass,during the formative 
years” (Refs, 2 and .3). J+rljer 
recommendations of 1,000 to 1,500 mg 
calcium per day for peri- and 
postmenopausal women (Ref. 5) did not 
prevail, and the 19& RDA for all adults 
of more than 25 years of age remained at 
800 mg per day. This level for adults was 
recommended in the 1980 consensus 
conference, with higher, unstated levels 
for childhood. adolescence, pregnancy, 
lactation and old age (Ref. 7). 

In summary, these documents show 
general agreement that, despite the lack 
of conclusive evidence, the data are 
sufficiently compelling to suggest that 
maintaining an adequate calcium intake 
during adolescent and early adult life 
may help to maximize peak bon&mass 
and ultimately to reduce the risk of 
osteoporosis. Adequate calcium intake 
during the peri- and postmenopausal 
period in women and in elderly men is 
important, but alone, high calcium 
intakes will not prevent the accelerated 
rate of bone loss which normally occurs 
in peri- and early post menopause. 
B. Recent Scientific Review of the 
Literature 

1. Evidence Reviewed 
A number of important studies have 

been published since the publication of 
the major authoritative and government 
documents described in the previous 
section. A thorough review of the 
literature from 1988 to March of 1991 
revealed a number of review, 
commentary, and research papers 
dealing with various aspects of this 
subject. The criteria that the agency 
used to select studies required them to: 

(1) Present primary, clinical data 
carried out in normal, healthy, 
nonpregnant, or nonlactating 
adolescents or adults: 

(2) Be available in English: 
(3) Include direct measures of bone 

status such as bone mineral density; and 
(4) Include a measure or estimate of 

calcium intake or level of calcium 
supplementation. 

The first criterion selected is 
consistent with the goals of the health 
claim in that it will be applied to a 
healthy normal population and is not to 
be a therapeutic claim. The second 
criterion is for convenience and was 
compelled by the timeframes imposed 
by the XCKI amendments. The third is 
consistent with the goal of the health 
claim in that it represents a direct 
measure of the health status of bone. 
The fourth criterion represents 
measurement of the nutrient for which 
evidence is sought to link adequate 
intake to the reduced risk-of 
asteoporotic bone fracture. 

FDA found that some of the papers 
identified in the literature search wara 
not pertinent because they were carried 
out in subjects that .were either not 
considered normal for their sex and age 
as a result of recent bone fractures or 
due to the diagnosis of osteoporosis or 
some other endocrine or dietary 
disorder (Refs. 14,39,40,43,56,67,84, 
85, and 126). FDA did not consider 
others because subjects were 
inappropriately young (infants] (Refs. 81, 
112 and ll7), or the study failed to 
include a direct measure of bone status 
or calcium intake (Refs. 38.62 and 135). 

Furthermore, animal studies were not 
included in this review because “there is 
no completely satisfactory animal model 
of age-related or postmenopausal 
osteoporosis” (Ref. 2). While the 
extrapolation of animal studies to the 
human condition may not be 
appropriate, the results of studies in all 
animal models repeatedly show that low 
calcium intake causes reduced bone 
mass and osteoporosis (Refs. 46,76,77, 
and 127). 
2. Criteria Used in Evaluating Studies 

The criteria used in evaluating human 
epidemiological and clinical studies 
included: 

(1) Reliability and accuracy of the 
methods used in food intake analysis 
and in assessing subjects, calcium 
intake for the day of study, lifetime, or 
their habitual intake, that is, the usual 
amount of calcium consumed; 

(2) Choice of control subjects (e.g., 
age, sex, and race matched or matched 
for year5 since menopause]: 

(3) Representativeness of subjects: 
(4) Control of confounding factors, j 

particularly the level of activity or 
physical exercise must be controlled; 

(5) The sensitivity of the endpoints 
measured, particularly with reference to 
the type of bone measured (cortical 
bone versus cancellous bone] or the 
bone site measured, (the rate of bone 
loss differs between types of bone and 
bone sites): 

(6) Presence of recall bias and 
interviewer bias: and 

(7) Degree of compliance and how 
compliance was assessed. 

FDA evaluated the weaknesses and 
strengths of individual studies (,see 
“Assessment” column of the Table).‘It 
then assessed the strength of the overall 
combined evidence (e.g., clinical 
intervention studies and epidemiologic 
studies) taking into account the strength 
of the association, the consistency of 
findings, specificity of the association, 
evidence for a biological mechanism, 
and presence or absence of a dose- 
response relationship. FDA’s 
conclusions reflect the strength, 
consistency, and preponderance of data. 
3. Evaluation of Evidence 

FDA’s evaluation of the totality of the 
recent human studies meeting the 
criteria outlined above is presented in 
Table 1. In addition, FDA considered a 
number of recent thorough reviews of 
this subject written by well-recognized 
experts which are not included in the 
Table (Refs. 16.18 20,21,22,23, 26,45, 
49.67,09,92.103,104, and 133). 

To update and evaluate the impact of 
new findings on the earlier conclusions 
established by the authoritative and 
consensus documents, FDA sought to 
answer three questions: 

First, do any of the studies present 
evidence documenting the role of 
calcium in achieving peak bone mass? 
The most frequently cited study 
supporting the importance of adequate 
calcium intake to the attainment of peak 
bone mass studied bone status and rates 
of hip fracture (cross-sectionally or at 
one point in time) in two area5 of rural 
Yugoslavia (Ref. 96). The two 
communities were similar in several 
factors that could influence bone health 
and fracture rates (similar age, racial 
profiles, and levels of physical activity), 
but differed significantly in their usual 
calcium intake (about 400 versus 1,000 
mg per day). Bone mass was 
significantly greater in both men and 
women by the age of 30 in the 
community with the higher calcium 
intake. More importantly, the incidence 
of hip fracture was significantly lower in 
the high calcium intake community with 
the higher peak bone mass. Experts 
concluded from this study that high life- 
long calcium intakes did not prevent 
bone loss since differences in bone mass 
as a function of age were constant in 
both groups, but it did increase peak 
cortical bone mass and significantly 
reduced the incidence of hip fracture 
later in life. 

All the recent studies that examined 
subjects over a wide range of ages either 



cross-sestlody (et 05a point in time) 
or longitudtnally (severa{ points over 
time) cof~*uted w evidence 
relating to peak hune mass (R43fs. l&25, 
48,OO. 76.82 94.97,91X 90.X11.123. and 
125). Matkwie et al., (Ref. 9!T) 
demcmatrated a bend towardan 
increare h bone density measured in 
two differestt sk&ei S&M in young 
teenagers who consnmed higher lavai8 
of calcium over a period of 2 years 
relative &I asage-matched control 
group. The control8 consumed their 
usual, self-determined or what is 
termed %abi&al” calcium intake. 
However. the difference in bone mineral 
density between the high and low 
cdcium groups wa8 not statistically 
significant. This failure to show 
statistical significance could have been 
attributable to &a small mm&er of 
subjects studied (28 tot&). Jn another 
clinical trial, Baran et aL. (Ref. 25) 
demonstrated no change ti bone loss in 
women (30 &B 42 year8 old) consuming 
1.300 to k!300 mg of calcium per day over 
3 years, as compared to a control group 
that did not consume added d&y 
products and that showed a significant 
2.9 percent lose of bone. 

In a large supplement&on study in 
women 35 to 85 years nf age, SRlrth et 
al.. (Ref. 129) &monstrati that daily 
supplementation of 1.500 mg calcium per 
day over 4 years in premenopau8ai 
women aignifiiy rf&cad zhe loss of 
bone ininerfd relative to controls. 
Several cross-sectional studies in 
premenopausal wcanen showed 
significantly higher bone density in 
women consuming higher calcium 
intakes (Refs. 30.7& 9% and 111). yet 
others have failed to demonstrate a 
significant positive correlation between 
bone density and ca&un intake (Refs. 
19,4& 88.99,99, and 125). Jn one study 
in men (Ref. 82), calcium infake was 
found to be an excellent predictor of 
bone density of the spine. 

A critical concern in evaluating the 
effectiveness of dietary calcium intakes 
on bone density is that calcium intakes 
at the time of interview do not always 
correlate well with bone density 
measures that reflect a lifetime of a 
variety of influences. This lack of 
correlation between intake and bone 
density is particularly true for 
postmenopausal women (Refs. 94 and 
124). However, in two studies where 
lifetime or historical calcium intake 
(intake estimated at age 20) was 
determined, there was strong positive 
correlation between high lifetime 
calcium (> 500 mg per day) intake and 
bone mineral density of the mid and 
distal radius (Ref. 60) and the lumbar 
spine (Ref. 111). Cauley et al. (1988) 

WtliifbftlX!S&lofdie-~t 
studifw do fI& pFovh-le definitive 
evidence linking high calcium intake to 
achievement of maximum peak bone 
mass, they do provide evidence 
demonstrating a trend for increased 
bone mass in (t carefully con&&d, 
clinical trial (Ret 971. and evidence of a 
StFO~ pO8itiva ~&?lXTOiatiW t0 b35f+ 
density when li&?tiate ca&um intakes 
were estitited (Refs. 38.60 and 111). 
Mover, the mtndts of so- of these 
studies demons&ate that a high calcium 
intake is beneficial in reducing the rate 
of bone lees in premenopausal women 
shortlyafter peak bone mass is 
achieved (R,efs. 25.78, and 111). A large 
intervention trial that utilized subjects 
over a wide range of age8 showed a 
positive corrdation between calcium 
intake and bone mass (Ref. 1233j. 
However, thie results did not indicate 
whether this oauzred through a 
maximization of peak bone mass or 
through a slowing effect on the rate of 
bone loss after skeletal maturity. Thus, 
the recent data. although not definitive, 
are sufficiently compelling to support 
the link betweed adequate calcium 
intake and achievement of peak bone 
mass. 

The second question asked in 
reviewing these studies is whether 
added calcium or high calcium intake 
reduces the risk of fracture, or slows the 
rate of bone lo88 in younger or older 
subjects. Variation in results from the 
older studies underscores the lack of 
conclusive evidence that high calcium 
intake delays the development of 
osteoporosis. As a tated in the NAS 
report on “Diet and Health Report: 
Implications for Reducing Chronic 
Disease Risk” (Ref. 2): 

Many published reports have shown either 
no relationship or only a modest relationship 
between dietary calcium and cortical bone 
mass. l * ’ evidence that calcium 
supplementation prevents trabecular bone 
loss associated with menopause is at best 
weak. There ir strong evidence that calcium 
supplementation has a modest influence in 
preventing cortical bone tour. but * ’ l 

evidence relating calcium supplementation to 
fracture prevalence is scanty. 

The lack of consistency in results in 
these older studies is the result in part of 
the various confoundera that are also. 
regrettably, present in some of the more 
recent studies. Higher calcium intakes 

were &mm to abw tha rata of 108s in 
premenopausal women coti- more 
daky foods (Ref. 25) and in those 
eotpsuming calduw aupplsmants (Ref. 
123). In postmeiM3pa~l women. 
cakkn sq#enxmtatkm had no effect 
on spinal. bone cog0 ea* in their 
menopeuse, but for women late In their 
menapauae. she rat d WB8 

S@@h=nt1y t’e&ced w)fh c&i- 
supplementation if initial habitual 
calciuti intakes were lower than 4O(t mg 
per day (Ref. 47). This finding presents 
strong evidence wpporting what others 
have shown-that epinat bone 
(predominantly cancelious bone at this 
site) loss in early postmenopause is less 
responsive to calcium supplementation 
than cortical bone of the hip or radius 
(Ref. 120). Stevenson et al., (Ref. 124) 
alsa found that dietary intake of calcium 
dii not influence the rate of bone loss 
after 12 months of supplementation in 
women studied during the fiist 5 years 
of menopause. 

in a large study examining women 35 
to 85 years of @ge, cah%tm 
supplementation of poetinenopausal 
women wa% shown to counteract a large 
portion of the annual bone loss that is 
attributable to menopause (Ref. 123). 
Others found that the rate of boas loss 
after 9 months of calcium 
supplementation (about 1,700 mg per 
day) in poetmenupausal women was 
lower than in u&e&d controla, but the 
difference did not reach statistical 
Si@lifiMnC@ (Ref. 113). hl thi8 Study, 
when comparisons were made only 
between women within 10 years of the 
onset of menopause, there was a 
significant reduction in the rate of bone 
loss with calcium supplementation from 
dairy products. Others showed no 
relation between habitual calcium 
intake in postmenopausal women and 
bone mineral density of the radius in a 
cross-sectional study (Ref. 128) or of the 
radius, femoral neck or spine in a 
longitudinal study (Ref. 131). Habitual 
calcium intake exceeding 600 mg per 
day wesnot effective in preventing 
cortical bone loss in early menopause 
(Ref. 132). 

It is apparent that a large part of the 
inconsistency observed in studies 
involving postmenopausal women may 
be the result of the overwhelming 
influence of the hormonal change early 
in menopause versus that of late 
menopause. With the exception of 
Polley et al., (Ref. 113), these findings 
suggest that subjects studied in early 
menopause are less responsive to 
increased calcium intake, but that 
women in late menopause are 
responsive. These findings suggest the 
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a 

possibility that adaptational influences 
come into play later in menopause. 

Another factor that may contribute to 
the inconsistency of study results is the 
differential response of the various 
skeletal sites measured. Fujita, et al., 
(Ref. 55) showed an increase in forearm 
bone density (primarily cortical bone at 
this site), but no change in spinal bone 
(mostly cancellous bone at this site), 
with calcium supplementation of 
subjects greater than 70 years of age 
(late menopause) for 2 years. Holbrook 
et al., (Ref. 72) found that the age- 
adjusted risk of hip fracture was 
associated with low estimates of dietary 
calcium intake in a large population of 
men and women aged 50 to 79 at the 
start of the 14-year study. 

The results of the recent clinical trial 
of Nelson et al., (Ref. 102) underscores 
this point concerning the differential 
responses between cortical and 
cancellous bone to increased calcium 
intake. In this study, results showed a 
1.1 percent loss of bone density in the 
femoral neck (cortical bone) in 
postmenopausal women consuming a 
moderate calcium intake, and a 
significant 2 percent gain in femoral 
neck bone density in women consuming 
a high calcium intake. However, calcium 
intake had no measurable effect on bone 
mineral density of the spine (cancellous 
bone) in this l2-month study. 

Thus, as reported for earlier studies, 
inconsistencies also exist in the results 
of recent studies examining the effect of 
calcium intake on slowing the rate of 
bone loss. However, recognition of the 
facts that bone sites respond differently 
to high calcium intake, and that their 
responsiveness to calcium varies with 
time after menopause, requires that any 
evaluation of these studies place less 
weight on those that found no effect of 
calcium on spinal bone density in early 
menopause because of what is thought 
to be the overriding effect of estrogen 
withdrawal. Given the current 
understanding, evidence becomes more 
compelling in support of the hypothesis 
that adequate calcium intake slows the 
rate of bone loss in general in 
perimenopausal women (Refs. 25,78, 
111, and 123) and in predominantly 
cortical bqne sites in women late in 
menopause (Refs. 36,47,55,102, and 
113). 

The third question considered was 
whether or not any of the studies 
showed a threshold effect for the level 
of calcium intake associated with 
changes in bone mass. The concept that 
calcium is a threshold nutrient was 
discussed in the FDA sponsored 
conference on osteoporosis in 1987 (Ref. 
10). Concern focused on the lower 
threshold suggesting that low dietary 

calcium is a permissive element rather 
than a causative element in the 
development of osteoporosis (Ref. 85). 
Only recently have the upper limits of 
the effect of calcium intake been 
explored. 

Kanders et al. (Ref. 78), in their cross- 
sectional study, showed that bone 
mineral density of the spine did not 
increase with calcium intakes above 800 
to 1,000 mg per day, which implies an 
upper limit of calcium intake on 
optimizing peak bone mass in 
premenopausal women. Halioua and 
Anderson (Ref. 80) observed similar 
results at levels above 800 mg of calcium 
per day in postmenopausal women. 
These studies support the concept of an 
upper level of calcium intake beyond 
which no benefit to bone status can be 
observed. 

The more important aspect of the 
threshold concept is the lower level, the 
level of calcium intake below which 
bone health is impaired. The findings of 
Dawson Hughes et al. (Ref. 47), suggest 
that for women in their late menopause 
this level is probably around 466 mg per 
day. This question clearly needs further 
research and careful definition. 

Another important consideration is 
the speculation presented by Kanders 
and her coauthors (Ref. 78) concerning 
their findings that bone mineral density 
of the spine can be influenced by both 
physical activity and optimal calcium 
nutrition during the period of 
consolidation in young adult women. 
The authors speculate that if their 
findings of an increase in spinal bone 
mass were applied longitudinally (over 
time), one may be able to delay the 
development of osteoporosis and related 
bone fractures for an estimated 10 years 
(Ref. 78). 

To summarize these new findings, 
some aspects of the relationship 
between calcium and osteoporosis 
remain unclear, but with the growing 
understanding of how other factors 
confound these results, it is becoming 
increasingly evident that calcium intake 
has a significant impact on bone health. 
Study results must be interpreted in light 
of new findings concerning the 
sensitivity of specific bone sites to diet, 
the limitations of the effect of diet 
during early menopause, and the 
inherent weaknesses of measuring or 
estimating habitual, current, lifetime or 
historical calcium intake, the 
independent variables in the recent 
studies reviewed here. This issue of 
accurate determinations of calcium 
intake is discussed at length in the 
LSRO report on “Calcium and 
Osteoporosis” (Ref. 13), where the 
authors emphasized that the weakest 
point in determining the relationship 

between calcium intake and changes in 
bone mass rests with the inadequacies 
of determining this independent 
variable, notably an accurate and 
reliable estimate of calcium intake. It is 
now apparent that calcium’s effect on 
retarding bone loss in postmenopausal 
women may be influenced by habitual 
calcium intake. where persons with 
lower habitual intakes show the greatest 
response (Ref. 47). Thus, recent findin’gs 
were generally consistent and 
strengthened the conclusions and 
guidelines set forth in the government 
and authoritative documents. 
III. Decision to Accept Health Claim 
A. Public Health Context 

Osteoporosis is a major health 
concern of the elderly, particularly 
women, since 25 to 30 percent of all 
postmenopausal women are affected 
(Ref. 18). The etiology of this disease is 
multifactorial with sex and race being 
the strongest influences (Ref. 118). Low 
calcium intake has been identified as a 
risk factor, although controversy exists 
concerning the extent of its effect (Refs. 
65,79, and 80). Many experts argue that 
a lifetime low calcium intake, that is at 
levels below the level of obligatory loss 
(calcium that the bodjl must lose every 
day in fecal secretions and urine), which 
is usually 150 to 300 mg per day but 
which some have defined as 366 to 4qO 
mg per day, may result in low peak bone 
mass and above average loss of bone 
mass in adults (Refs. 8 and 87). 
B. Dietary Calcium intake 

National food intake surveys (Refs. 35, 
54, and 105) provide evidence 
identifying calcium from dietary sources 
as a problem nutrient in a subpopulation 
at risk for osteoporosis, namely women 
between 11 through 35 years of age. 
These surveys show that men have a 
greater intake of calcium than women 
largely as the result of greater total 
caloric consumption by men rather than 
as a result of differences in types of 
foods consumed. These surveys suggest 
that as early as 9 year5 of age, mean 
calcium intake for women is well below 
the RDA and remains low from early to 
late adulthood. These dietary data 
alone, however, are insufficient to 
establish calcium status of women 9 
years and older with low dietary 
calcium intakes. 
C. Sources of Calcium 

For the general population. diet is the 
primary source of calcium (Ref. 63). 
However, for some individuals, calcium 
in vitamin/mineral supplements or 
contained in drinking water or in certam 
chronically used medicines are 
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significant sources of their total daily 
calcium intake [Ref. 83). Calcium is not 
uniformly distributed in the food supply. 
Milk and milk products are among the 
richest sources of calcium and have 
been shown in recent surveys to 
contribute approximately 40 percent of 
the total dietary calcium ingested by 
adult men and women and nearly 65 
percent of the daily calcium in children 
(Ref. 54). 
D. Guidelines for Calcium Intake 

The National Academy of Sciences 
set the RDA for men and women 19 
years of age and older at 800 mg per day 
in 1980. However, acknowledging that 
greater calcium intake is needed during 
the period of consolidation to maximize 
peak bone mass, NAS redefined the 
adult age range to include men and 
women 25 years and older in the 1989 
revision (Ref. 3). Because of difference8 
in physiologic need, it set the RDA for 
adolescents 11 to 24 years of age at 1,200 
mg per day: for children (1 to 10 years) 
at 800 mg per day: at 540 mg for infants 
(0.5 to 1 years): and at 360 mg per day 
for neonates (Ref. 3). By definition, the 
RDA for any nutrient contains a large 
margin of safety, representing adequacy 
for 86 percent of the heaRby normal 
population (Ref. 3). 
E. Safety of Calcium Guidelines 

Calcium toxicity is not generally 
recognized as a problem in the United 
States population because normal 
healthy people have intrinsic control 
mechanisms that prevent excessive 
serum levels (Refs. 22,83, and 73). The 
main control occurs at the level of 
absorption because calcium absorption 
becomes less efficient as calcium intake 
increases. The usual side-effects that are 
the hallmark of calcium toxicity include 
hypercalcemia -(elevation of calcium in 
the blood) which has neurologic and 
neuromuscular effects, excessive 
calcium loss iii urine, formation of 
kidney stones, and deposition of this 
mineral in soft tissue. 

In 1979, an expert panel reviewed the 
data on the safety and effectiveness of 
various vitamin and mineral products 
and concluded that “calcium intakes 
ranging from 1.000 to 2,500 mg daily do 
not result in hypercalcemia in normal 
individuals” (Ref. 53). Calcium toxicity 
is, however, a concern for individuals 
who for some physiologic reason 
hyperabsorb calcium from the gut or 
from filtered urine. Most common among 
these individuals are those with a family 
history of kidney stones. For the normal 
healthy population, the guidelines for 
calcium intake (RDA) are considered 
well within the limits of safety. 

E Rationale Leading to the Decision to 
Accept Health Claim 

FDA has proposed no specific 
provisions pertaining to the agency’s 
assessment of conformance with the 
standard. Instead FDA envisions that to 
satisfy the scientific standard, a health 
claim must be supported by a sound 
body of scientific evidence that 
establishes the relationship between a 
dietary component and a particular 
disease or health related condition. The 
data must persuade FDA that the 
proposed claim is valid, and that the 
benefits featured in the claim pertain to 
the general U.S. population or to a 
significant segment of the U.S. 
population. Thus, the body of scientific 
data must be strong. A few unconfirmed 
studies, preliminary or incompletely 
documented data, or significantly 
contradictory findings do not constitute 
a sound body of evidence. 

The standard reauires that sianificant 
agreement exist among qualified experts 
that the claim is valid. “Qualified 
experts” include individuals whose 
training and experience have produced 
a general or specific scientific expertise 
in the diet/health topic being considered 
for a specific claim. FDA is not 
proposing to define “significant 
agreement” among experts because each 
situation may differ with the nature of 
the health benefit. The agency believes 
that any specific definition of such 
agreement might prove arbitrary when 
viewed in the light of the multiplicity of 
potential health benefits and the widely 
variable nature of expertise required to 
evaluate the significance of these 
benefits. Instead, FDA intends to use the 
discretion granted it by the 1980 
amendments to assess the degree of 
agreement on a case-by-case basis. 
Nevertheless, FDA will take the full 
range of opinions among qualified 
scientific experts on a specific claim into 
account in determining whether 
significant agreement exists. 

FDA does not prescribe a specific set, 
type, or number of studies as being 
sufficient to support a health claim for 
the procedure to assess conformance 
with the scientific standard. The agency 
will consider all relevant data on a 
topic, including clinical studies (human 
studies conducted in a controlled 
clinical setting), epidemiological data 
(data from uncontrolled human 
populations). and animal studies. 
However, the type, quality, and 
relevance of a study from which data 
are derived have an important bearing 
on how much weight is placed upon the 
data. Because of the many unknowns 
about the direct effect of a dietary 
substance on health or disease relative 

to the effects of other environmental and 
genetic variables, and given the 
limitations on the ability to accurately 
quantify dietary intake for some 
substances, indirect approaches are 
usually required to assess the scientific 
weight of a set of data. 

The overriding princide will be to 
determine whether there are consistent 
results from different types of well- 
conducted human studies by different 
investigators in different populations. 
The strengths and weaknesses of each 
individual study will be evaluated. 
When experiments with animal models 
are appropriate, consistency of results 
between human and animal studies will 
also be considered. Such results will be 
interpreted in the light of any available 
evidence an the biological mechanism of 
the substance-disease relationship, 
evidence of a dose-response 
relationship, and similarity of the test 
substance with the nutrient or food 
component of interest. The significance 
of the disease from a U.S. public health 
standpoint will be also evaluated. In 
sum. FDA intends that its judgments 
concerning the overall quality of 
available data, the appropriateness of 
the study design, the consistency across 
different types of studies and 
laboratories, and the conclusions 
derived from the total body of evidence 
will be based on the generally 
recognized scientific procedures and 
principles that are most appropriate to 
the issues being addressed. 

FDA has reviewed the conclusions in 
the Federal government and other 
documents (Refs. 1 through 13) and in 
recent review articles on calcium intake 
and osteoporosis (Refs. 18.18,20.21.22, 
23,20,45,49,67,89,92,103,104, and 
133). It also examined the totality of 
pertinent human studies published since 
the NAS report on “Diet and Health: 
Implications for Reducing Chronic 
Disease Risk” (Refs. 18, 25, 38, 47. 48, 55, 
72,78,82,88,94,97,98,99,102,111,113, 
123,124,125,128,131,and132). In 
addition, the agency considered all 
comments received in response to the 
notice of request for scientific data in 
the Federal Register of March 28,1991, 
on the link between calcium intake and 
osteoporosis. Based on the 
overwhelming concurrence among the 
experts in this area, FDA proposes to 
allow a health claim on the label of 
products that meet the regulatory 
specifications set forth in proposed 
8 101.72. The health claim will relay the 
message that an adequate intake of 
calcium throughout life may delay the 
development of osteoporosis and 
ultimately reduce the risk of bone 
fracture in some individuals later in life. 
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The tentative decision to allow the 
proposed claim is based on significant 
agreement among experts in the field 
concerning three important conclusions. 
First, experts conclude that maintenance 
of adequate calci bm intake during all 
stages of life is important to normal 
bone health and to optimal peak bone 
mass, and that optimizing bone mass at 
skeletal maturity (at about 35 years of 
age) may help to delay the onset or 
reduce the risk of osteoporosis and 
related bone fracture. To produce 
definitive evidence directly linking 
calcium intake to optimized bone mass 
and ultimately to reduced risk of 
osteoporosis and the delayed onset of 
bone fracture would require a SO- to 80- 
year-long study. However, there is 
overwhelming agreement among experts 
and among the authoritative documents 
reviewing this subject that adequate 
calcium intakes are important in 
optimizing bone health and therefore in 
reducing the risk of osteoporosis. With a 
higher peak bone mass, individuals have 
a lower risk of reaching the critical 
fracture threshold. Review of recent 
data did not refute this conclusion: it 
strengthened it, demonstrating a trend 
toward increased bone mass with higher 
calcium intake, 

Secondly, for older adults, experts 
have concluded that maintenance of 
adequate dietary calcium is crucial to 
slowing the rate of bone loss, notably 
during the first decade following 
menopause. However, for the 
postmenopausal women, calcium alone 
will not significantly slow the rapid rate 
of bone loss that occurs shortly after 
menonause. The recent literature also 
supports this conclusion with rigorously 
controlled intervention studies or 
studies with more accurate measures of 
estimated calcium intake. These recent 
studies demonstrate the bone loss- 
slowing effects of calcium on bone sites 
known to be responsive to this nutrient 
and in women late in menopause, when 
the overriding effect of estrogen 
withdrawal does not mask the beneficial 
effect of adequate dietary calcium. 

Thirdly, bone experts have concluded 
that the recommended calcium intake 
levels are safe and there is a growing 
recognition that RDA guidelines are 
adequate and can be reached within the 
context of the total daily diet. Current 
evidence supports the concept that a 
threshold nutrient intake level exists for 
calcium, below which bone health is 
jeopardized, and the concept of an upper 
limit of intake, above which bone 
derives no further benefit (Refs. 1847, 
84, 78). 

Maintaining an adequate calcium 
intake is a concern in certain segments 

of the United States population. 
Estimates of daily calcium intake for 
men and women determined in the most 
recent nationwide surveys show that for 
men, mean calcium intake closely 
approximates the guideline for intake 
throughout their life span (Refs. 35 and 
105). However, both surveys show that 
the average calcium intake for women 
falls well below the 1980 RDA guideline 
and remains below the RDA with 
increasing age. This low calcium intake 
in conjunction with high rates of 
osteoporosis in the elderly, female, U.S. 
population is of greatest concern in 
adolescent and young adult women, an 
age group with the highest calcium 
requirement and who comprise the 
population at greatest risk of developing 
osteoporosis (Refs. 2 and 3). Others at 
risk of osteoporosis because of low, 
calcium intake include those 
individuals, notably women and elderly 
men, whose calcium intakes may be less 
than the amount of calcium that is 
naturally required to be lost each day in 
urine or in gastrointestinal secretions or 
sweat (Ref. 8). No individual should 
consume less calcium than they 
naturally lose in a day which is 
normally about 200 mg or in the range of 
150 to 300 mg, but may range between 
300 to 480 mg per day (Refs. 3,8,88, and 
88). A decision to allow a health claim 
would help the public to meet one of the 
dietary goals established in the federally 
sponsored “Healthy People 2,000: 
National Health Promotion and Disease 
Prevention Objectives” (Ref. ll), since 
the labels will facilitate the recognition 
of calcium-rich products. 

The newer evidence is supportive of, 
and does not contradict the scientific 
consensus reached earlier. However, 
from the findings of the documents and 
studies cited above, the role of calcium 
in reducing the risk of osteoporosis is 
most relevant for those subpopulations 
at greatest risk because of sex, race, or 
family history. 
IV. Description and Rationale for 
Components of Health Claim 
A. Relationship Between Calcium and 
Osteoporosis 

Based on tbe totality of the evidence 
and significant scientific agreement 
among experts qualified by training and 
experience to evaluate such claims, FDA 
has tentatively determined that there is 
adequate scientific evidence that 
consumption of an adequate calcium 
intake throughout life may optimize 
peak bone mass during adolescence and 
early adulthood and help to slow the 
rate of bone loss later in life. By 
maximizing the amount of bone present 
in old age through higher peak mass and 

subsequent slower rate of loss, one may 
reduce the risk of osteoporosis and 
related bone fractures. 

In proposed 0 101.72(a), FDA 
describes the relationship between 
calcium and osteoporosis. Experts have 
identified low or inadequate calcium 
intakes as one of many risk factors in 
the development of osteoporosis (Refs. 
Z&83,95, and 118). Inadequate calcium 
intake is thought to contribute to low 
peak bone mass (Ref. 10). Peak bone 
mass is the total quantity of bone 
present at skeletal maturity which 
experts believe has the greatest bearing 
on whether a person will be at risk of 
developing osteoporosis and related 
bone fractures later in life (Refs. 21,~ 
and 118). The rate of bone loss after 
skeletal maturity also influences the 
amount to bone present at old age and 
also influences an individual’s risk of 
developing osteoporosis (Refs. 21 and 
118). 

Experts conclude that an adequate 
calcium intake maintained throughout 
life, particularly during adolescence and 
early adulthood, will help to achieve 
one’s genetically programmed upper 
limit of bone density (Refs. 2,3 and 64). 
The rationale linking adequate calcium 
intake and optimal peak bone mass to 
the reduced risk of osteoporotic fracture 
relates to the fact that all individuals 
lose bone as they age. However, those 
individuals with more bone present at 
maturity take longer to reach the critical 
reduction in bone mass at which bone 
fractures with little trauma (Ref. 20). 

Bone density later in life depends on 
both the amount of bone made during 
growth (peak bone mass) and the 
subsequent rate of bone loss after 
maturity. Maintenance of an adequate 
calcium intake later in life has been 
shown to be important in reducing the 
rate of bone loss particularly in the 
elderly (Refs. 83 and 118) and in women 
during the first decade following 
menopause (Refs. 47,83,87,102 and 
118). 

In proposed (t 101.72(d)(3), FDA 
requires that the health claim state the 
mechanism of optimizing peak bone 
mass during adolescence and early 
adulthood and the mechanism of helping 
to slow the rate of bone loss at 
menopause in women and in the elderly 
by adequate consumption of calcium. 
These mechanisms link calcium intake 
to the disease state of osteoporosis. In 
the label statement, FDA proposes to 
allow the concept of achieving peak 
bone mass to be conveyed to the public 
with a simpler phrase such as “build 
and maintain good bone health.” 
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B. Significance of Calcium 

In proposed 0 161.72(b), FDA is 
describing the significance of calcium in 
affecting osteoporosis. The agency has 
tentatively identified those factors that 
describe the multifactorial nature of 
osteoporosis and has identified those 
risk factors that identify subpopulations 
of individuals who would most benefit 
from a lifelong, adequate calcium 
consumption. In proposed 0 0 161.72(b) 
and 161.72(d)(2). FDA tentatively 
9roposes to require specific 
identification of those individuals &thin 
the genera1 population at greatest risk of 
developing osteoporosis and for whom 
the proposed health claim would have 
greatest benefit. These individuals 
include Caucasian and possibly Asian 
women and adolescent girls between 11 
and 35 years of age, men and women 
with family histories of osteoporosis, 
menopausal women (who may be 
identified as middle-aged women in the 
label statement), and elderly men and 
women. 

Proposed 0 161.72(d)(2) also 
tentatively requires that the health claim 
not convey the misconception that the 
risk of osteoporosis is equally applicable 
across the genera1 United States 
population. Many individuals in the U.S. 
population are at much lower risk for 
the development of osteoporosis than 
the target populations described above. 
This fact was presented to the public as 
early as 1984, when NIH identified those 
individuals at greatest risk of 
osteoporosis in their publication, 
“Osteoporosis: Cause, Treatment, 
Prevention” (Ref. 5). Being Caucasian 
was cited as the third greatest risk 
factor following being a woman and 
early menopause (Ref. 5). The document 
further stated that “white women are at 
higher risk than black women and white 
men are at higher risk than black men 
and oriental women are also thought to 
be at greater risk for the disease, but 
there is not enough data to confirm this” 
(Ref. 5). 

African Americans have a 
significantly lower incidence of 
osteoporosis-related bone fracture than 
Caucasian Americans (Refs. 28,41,118, 
and 136). This lower incidence of 
osteoporosis in African Americans is 
attributed to a significantly higher peak 
bone mass than Caucasian Americans 
(Ref. 28). Asian Americans are reported 
to have lower bone mineral content of 
the radius than age-matched Caucasians 
(Refs. 21 and 134). However, recent 
findings show that hip fracture rates 
among Asian Americans are 
approximately half that of Caucasians 
(Ref. 121). Data on time trends in the 
incidence of hip fractures are available 

for Caucasians and to a limited extent 
Asian populations (Ref. 1361. These data 
indicate an increase in the incidence of 
hip fractures in Asian women and men. 
Information on the bone density and 
fracture incidence among Hispanics in 
America is limited but reported to be 
lower than Caucasians (Ref. 136). 

The vast majority of studies 
examining calcium intake and bone 
status exclusively use Caucasian 
subjects (Ref. 13, largely because the 
incidence of the disease is higher in 
Caucasians. In addition, surveys 
indicate that other races such as African 
Americans have a much lower calcium 
intake purportedly because of their 
inability to digest the milk sugar, lactose 
(lactose intolerance) (Refs. 56,5l and 
63). In light of the facts that African 
Americans have genetically higher peak 
bone mass, significantly lower incidence 
of osteoporosis-related bone fracture, 
lower calcium intakes, and significantly 
higher incidence of lactose intolerance, 
they are at much lower risk of 
developing osteoporosis and 
presumably would not benefit by 
increasing their calcium intake. 
Moreover, with milk and milk-related 
products contributing the greatest 
portion of dietary calcium to daily 
calcium intake (Ref. 54). trying to 
consume because of dietary calcium 
may result in greater incidence of 
discomfort due to lactose intolerance. A 
similar statement could be made for 
other racial groups such as Hispanic 
Americans, although far less data is 
available concerning the incidence of 
osteoporosis-related bone loss in this 
population, but they have been 
identified as having low calcium intakes 
and lactose intolerance (Refs. 51,63 and 
137). 

FDA does not want to mislead those 
individuals within the population for 
whom there is no apparent benefit to 
bone health from consuming relatively 
higher levels of calcium over a lifetime.‘ 
However, this is a difficult concept to 
present on a label claim without 
confusing the general population. Thus, 
the agency solicits comment on 
alternative ways of presenting this 
information and tentatively proposes in 
0 161.72(d)(2) that the claim shall not 
convey the misconception that the risk 
of osteoporosis is equally applicable to 
the general United States population, 
and that the subpopulation clearly at 
greatest risk is identified. This 
subpopulation includes Caucasian 
females but may also include Asian 
females. The agency has proposed that 
the subject of appropriate population 
targeting for the calcium and 
osteoporosis health claim, and how to 

most clearly present this information to 
the public, as an objective of the focus 
groups assembled to examine the impact 
and interpretation of the new labeling. 

Men have greater peak bone mass 
than women across all races, and in 
addition men do not undergo the rapid 
rate of bone loss that women experience 
at the onset of menopause (Refs. 74 and 
136). These factors contribute to men 
having a significantly greater bone mass 
in later years than women. These 
differences in the rate of loss of bone 
and in the total bone mass at maturity 
help to explain the significantly lower 
incidence of osteoporosis in men 
compared to women (Refs. 20 and 118) 

Calcium intake is not the only 
recognized risk factor in the 
development 62 osteoporosis. Other 
factors include a person’s sex, race, 
hormonal status, family history, body 
stature, level of exercise, general diet, 
and specific life style choices, such as 
smoking and excess alcohol 
consumption. Experts have identified 
those individuals at greatest risk of 
developing osteoporosis as being older, 
Caucasian or Asian, female and 
menopausal (natural or premature), thin 
and slight in stature with a relatively 
sedentary lifestyle (Refs. 10.83,109 and 
118). Cigarette smoking and high alcohol 
intake also increases individual risk for 
the development of osteoporosis (Refs. 
64 and 83). 

In proposed 8 161.72(d)(l), FDA 
tentatively proposes to require that the 
claim make clear that calcium is not the 
only recognized risk factoc in the 
multifactorial bone disease, 
osteoporosis, by identifying specific 
other risk factors including sex, race, 
family history, and the need for 
adequate exercise and a well-balanced 
diet. Because osteoporosis is 
multifactorial, FDA believes that it is 
not possible to quantitate the amount of 
reduced risk of osteoporosis that results 
from adequate calcium intake 
throughout life. Therefore, FDA is 
proposing in Q 101.72(d)(4) to require 
that a claim not quantative the degree of 
reduced risk. 

In proposed 0 101.72(d)(5). FDA is 
providing that a claim shall state that a 
total dietary intake of calcium of greater 
than 200 percent of the RDI (1,800 mg) 
has no known additional benefit. This 
provision reflects the findings discussed 
above that calcium intakes of 800 to 
1,000 mg of calcium a day appear to be 
the upper level of calcium intake beyond 
which no benefit to bone status has 
been observed (Refs. 60 and 78). The 
agency has tentatively set this level at 
1.800 mg a day to reflect that higher 
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amounts of calciur are needed in old 
age (Ref. 7). 

C. Proposed QuaL,jring Leveb of 
Calcium 

In proposed 8 101.72(c)(2), FDA is 
proposing to identify the calcium 
content levels needed to qualify for a 
health claim. In the companion 
document on general requirements for 
health claims. nublished elsewhere in 
this issue of th’e Federal Register, FDA 
has tentatively concluded that for 
nutrients for which increases in intake 
are associated with a desirable health 
outcome, FDA’s proposed criterion for a 
“high” amount of a nutrient shall be the 
basis for determining the minimum 
amount of the nutrient that must be in a 
food for the food to be eligible to bear a 
health claim. This criterion is described 
in the proposal on nutrient content 
claims, published elsewhere in this issue 
of the Federal Register. For calcium, a 
product must contain a minimum of 20 
percent of the proposed RDI for calcium 
(see companion document on 
Mandatory Nutrition Labeling published 
elsewhere in this issue of the Federal 
Register) or 180 mg of calcium per 
reference amount customarily consumed 
and per labeled serving to meet this 
criterion. This amount may either be 
naturally occurring In foods or may be 
added to a food or a supplement. 

In proposed 0 101.72(c)(l), FDA is 
requiring that a product satisfy all the 
requirements of 0 101.44. Among these 
requirements is that if a calcium- 
containing ingredient is added to a food 
or supplement, the use of that ingredient 
must be demonstrated by the proponent 
of the claim to be safe and lawful under 
the applicable food safety provisions of 
the act. This showing can be made In a 
number of ways, Including a showing 
that the use of the substance is: 

(1) GRAS as listed in 21 CFR part 182, 
or in accord with the general principles 
stated in 21 CFR 170.30, provided that 
the use of the ingredient remains at 
individual consumption levels consistent 
with its use prior to January 1,1958; or 

(2) Affirmed as GRAS in 21 CFR part 
184. approved for use as a food additive, 
or subject to a sanction or approval 
granted by FDA or the U.S. Department 
of Agriculture (USDA) prior to 
September 6,1958. 

In addition, FDA is proposing in 
0 101.72(c)(3) that the calcium content of 
the product, either added or natural, be 
assimilable as required in the calcium 
and iron enrichment of cereal-grain 
products (21 CFR part 137). Benefits of 
calcium intake from foods and 
supplements can only be obtained if the 
calcium is available for metabolic use 
by the body. There is strong evidence 

that dietary intake of protein, fiber, 
phosphorus, and certain naturally 
occurring and added substances such as 
oxalate, phytate, and fiber interfere with 
calcium absorption or metabolism (Refs. 
15,83,69, and 71). 

FDA is concerned about the 
bioavailability (ability to assimilate) of 
the calcium contained in products that 
make a health claim. It would be 
misleading to put a health claim for a 
substance on a food if consumption of 
that food will not provide the substance. 
Spinach illustrates the concern that 
products contain bioavailable calcium. 
While spinach is rich in calcium, it is not 
an appropriate candidate for a health 
claim on its label because of its 
established poor calcium bioavailability 
(Ref. 70). FDA recognizes the difficulty 
of assessing mineral bioavailability in 
humans where inter-individual variation 
is a significant confounding factor. For 
this reason, FDA requests comments on 
how calcium bioavailability can be 
assessed without bias in products under 
review for health claim eligibility. More 
specifically, the agency requests 
comments that would flag other foods or 
food componenti that are good sources 
of calcium but have poor bioavailability. 
These solicited comments should also 
consider products that are processed in 
such a way that the processing alters the 
bioavailability. For example, yeast 
enzymatic cleavage of phytase during 
the leavening of bread alters calcium 
bioavailability (Ref. 15). The agency also 
requests comments on how to address 
the issue of bioavailability for calcium 
supplements (Refs. 613,69,108 and 122). 

D. Proposed Disqualifying Components 
of Products 

Calcium bioavailability means both 
absorption and tissue utilization of 
calcium. Therefore, the presence of food 
or supplement components that cause 
increased urinary or fecal excretion, or 
impair the utilization of calcium by 
bone, would disqualify a product for a 
calcium-osteoporosis claim. Thus, FDA 
is proposing in 8 101.72(c)(4) to 
disqualify calcium supplements from a 
health claim if thev fail to meet the 
United States Phahacopeia standards 
for disintegration (Refs. 122,129 and 
130) and dissolution (Refs. 122,129 and 
130). These products should not contain 
any substance, such as a salt of erotic 
acid, that is known to be harmful and to 
have adverse effects on calcium 
metabolism or on nutrient status (Refs. 
42,61 and 75) 

High levels of dietary phosphorus and 
protein significantly adversely affect the 
metabolism and obligatory loss of 
calcium, respectively (Refs. 2, 3 and 17). 
The agency, however, is not proposing 

to disqualify high protein products from 
bearing a calcium claim. Like calcium, 
protein is not ubiquitously distributed in 
our food supply and is richest in specific 
food sources (Refs. 27 and 110). Some of 
these protein rich foods, such as milk or 
milk products, contribute more than half 
the calcium and protein intake of some 
individuals, notably children. Thus. 
relatively few foods are sources of 
calcium and protein, forcing consumers 
to be selective to meet the nutritional 
needs for both calcium and protein. It 
would be misleading to disqualify a 
product that is both rich in calcium and 
protein based on the protein’s effect on 
urinary excretion of calcium without 
knowledge of what contribution this 
product made to the consumer’s total 
protein intake. 

While only a few foods are rich in 
calcium and protein, nearly all foods 
contain phosphorus as either a natural 
component or as an ingredient added 
during processing (Refs. 17,~ and 58). 
Thus, unlike for calcium, consumers do 
not have to be selective to meet their 
daily phosphorus needs. In contrast to 
the low calcium Intakes that have been 
reported for the majority of American 
women, phosphorus consumption is high 
for both men and women [Ref. 31). - - _ - - -. 
National nutrition surveys indicaie that 
the diets of teenagers and young adults 
are relatively high in phosphorus and 
low in calcium (mean daily intake of 500 
to 600 mg per day of calcium and greater 
than 1,000 mg per day of phosphorus) 
[Ref. 105). 

Accordll to NRC’s 1989 report 
“Recommended Daily Allowances,” the 
desired calcium to phosphorus ratio of 
the United States diet is l:l, but the ratio 
of actual food consumption patterns 
differs with age (Ref. 3). Infant 
consumption patterns produce a ratio of 
2.3:1 for human milk, that decreases 
with age to 1:1.8 for adults but may be 
as low as 1:4 for individuals with low 
intake of dairy foods or green vegetables 
(Ref. 3). Protein rich foods such as milk, 
meat, poultry, fish, cheese, and cereal 
grains contribute the majority of 
phosphorus in the American diet, but 
highly processed and convenience foods 
can contribute 20 to 30 percent of the 
daily phosphorus as food additives (Ref. 
58). Evidence shows that phosphorus 
intake may be underestimated as much 
as 15 to 20 percent, because the 
phosphorus supplied by numerous food 
additives in processed foods are not 
always accounted for in tables of food 
composition (Ref. 106). 

FDA is proposing that high levels of 
phosphorus [naturally occurring or 
added) in conventional foods or 
supplements that result in c&ium to 
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phosphorus ratios lower than 1:l will 
disqualify the product from bearing a 
calcium/osteoporosis health claim. 
FDA’s tentative decision to identify 
phosphorus as a disqualifying nutrient is 
based on the ubiquitous distribution of 
this mineral in the food supply, the low 
ratio of calcium to phosphorus that 
typifies current intake patterns, and 
current evidence demonstrating that 
high levels of dietary phosphorus 
coupled with low dietary calcium 
adversely influence hormonal factors 
that regulate calcium and bone 
metabolism (Refs. 17, 21, 29, 32, 46, 93, 
114, and 116). Recent studies in humans 
show that high intakes of phosphorus 
compared to calcium typically observed 
in the United States diet will produce 
changes in serum calcium and bone 
regulating hormones that may adversely 
affect peak bone mass (Refs. 17,21,31, 
32,114,115 and 116). This evidence is 
supported by findings from a variety of 
animal models demonstrating that diets 
high in phosphorus and relatively low in 
calcium result in changes in calcium 
regulating hormones that adversely 
affect bone formation and stimulate 
bone resorption, and ultimately bone 
loss (Ref. 46). 

To qualify for the health claim, FDA 
tentatively proposes in 8 101.72(c)(5) 
that a product should not contain more 
phosphorus than calcium on a weight 
per weight basis. For those products that 
contain just 20 percent of the proposed 
RDI for calcium (about 180 mg of 
calcium), the product must contain no 
more than 20 percent of the RDI for 
phosphorus (about 160 mg) in a single 
serving or recommended daily 
supplement intake to be eligible to bear 
a health claim. This level is consistent 
with the 1:1 ratio of calcium to 
phosphorus set by the RDA for calcium 
and phosphorus (Ref. 3) and previous 
nutritional quality guidelines 
promulgated by FDA. This proposed 
disqualifying level of phosphorus is 
consistent with the nutritional 
guidelines set forth in 0 104.47(d)(4): 
“When technologically practicable, 
product components and ingredients 
shall be selected to obtain the desirable 
calcium to phosphorus ratio of 1:l.” 

Other nutrients, such as sodium, also 
have adverse effects on calcium 
metabolism when high dietary levels are 
consumed (Refs. 69 and 135). However, 
sodium and other nutrients in high levels 
may disqualify a product from the claim 
because of their association with 
diseases other than osteoporosis. FDA 
has proposed disqualifying levels for fat, 
.;aturated fat, cholesterol, and sodium in 
proposed $101.14. In proposed 
$ 101.72(c)(l), as stated above, FDA 

proposes that all requirements for health 
claims as defined in proposed 5 101.14 
must be met for a product to bear a 
claim relating calcium intake to 
osteoporosis. Disqualifying nutrient 
levels are discussed in the proposal on 
general principles for health claims 
published elsewhere in this issue of the 
Federal Register. 

Given the proposed conditions and 
requirements for a product to bear a 
health claim relating calcium intake to 
reduced risk of osteoporosis discussed 
above, some typical foods that would 
qualify for this claim include servings of: 
lowfat yogurt, 1 and 2 percent fat milk, 
skim milk, cultured buttermilk, 2 percent 
lowfat chocolate milk and tofu (Ref. 44). 
As discussed in the preamble to the 
proposal on general principles for health 
claims, FDA finds no basis to provide an 
exception to the disqualifying levels to 
permit a calcium and osteoporosis claim 
on whole milk. 

To assist manufacturers in 
formulating a health claim, FDA is 
providing a model message in the 
proposed regulation. 

V. Appendix to the Preamble- 
Consumer Summary on Dietary Calcium 
and Osteoporosis 

The following appendix is a proposed 
consumer summary on dietary calcium 
and osteoporosis. FDA solicits 
comments on this document as 
explained in the proposal on general 
requirements for health claims 
published elsewhere in this isue of the 
Federal Register. 

Appendix-Consumer Summary on 
Dietary Calcium and Osteoporosis 

Dietary Calcium and Osteoporosis 
Under the provisions of the recent 

Nutrition Labeling and Education Act, 
manufacturers may put clear 
information on the food label about the 
relationship between a nutrient, such as 
calcium, and a disease or health-related 
condition. To prevent consumers from 
being misled, the Food and Drug 
Administration [FDA) allows only 
truthful label statements about diet and 
health relationships that are firmly 
supported by current scientific evidence. 
There is agreement that the evidence is 
strong enough to allow a health claim 
about the relationship between dietary 
calcium and osteoporosis. 

Many consumers have said that 
health claims on food labels could be 
useful to them in making improvements 
in their diets. However, label space is 
often limited. Therefore, this pamphlet 
provides information about the diet and 
health claims that supplements what 
you may see on food labels. 

In addition to dietary calcium and 
osteoporosis, FDA is allowing health 
claims about the relationship between 
sodium and hypertension, saturated fat 
and cholesterol and cardiovascular 
disease, fat and cancer, and 

For information about 
these other die; and health 
relationships, write to: [TO BE 
INSERTED]. 

What is Osteoporosis? 
Osteoporosis is a disease condition in 

which reduced bone mass causes the 
bones to fracture easily. The disease 
occurs in both sexes but is more 
common among older women. 

Why is There Concern About 
Osteoporosis? 

Osteoporosis is a public health 
concern because from 15 to 20 million 
Americans are affected. Osteoporosis 
reduces the mobility and quality of life 
of the people affected. The disease is 
responsible for about 50,060 deaths 
annually, and substantial health care 
costs are’issociated with it. 

One-third of women 65 years and 
older have spinal vertebrae fractures, 
the most common break associated with 
osteoporosis. Vertebral fractures are 
often undetected, and few women 
identify the height loss that results as 
due to osteoporosis. Many elderly men 
and women suffer hip fractures as a 
result of osteoporosis, which few people 
associate with this disease. 

Osteoporosis contributes to some 1.3 
million bone fractures per year in 
persons 45 years and older. Spinal 
fractures are painful, but hip fractures 
may have more serious effects and 
usually result in hospitalization. 

What is the Cause of Osteoporosis? 
Osteoporosis is a complex disease, 

and why it develops in some people is 
not entirely understood at this time. The 
factors that make a person most at risk 
for developing the disease are increased 
age and being a female (particularly 
when loss of the hormone estrogen 
occurs) of the Caucasian or Asian race. 
However, several lifestyle factors over 
which people have greater control are 
also believed to be associated with a 
decreased risk of its development. These 
include consuming an adequate amount 
of dietary calcium and getting enough 
exercise, especially during the bone- 
forming years: eating a balanced diet: 
not smoking cigarettes; and either not 
drinking alcohol or doing so in 
moderation. 

The exact nature of the association 
between calcium and osteoporosis is 
under active research. Scientific experts 

II 

c 
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agree that consuming an adequate 
amount of calcium in your diet 
throughout life is important to bone 
health. 

The maximum amount of bone that a 
person can build is determined by 
heredity. Bone continues to be added to 
the skeleton until about 35 years of age, 
at which time skeletal maturity occurs. 
Scientists agree that adequate dietary 
calcium during the bone-forming years is 
important to building an optimal amount 
of bone (called “peak” bone mass]. 
Building optimal bone mass through a 
balanced diet, including adequate 
calcium, until skeletal maturity occurs 
may help to delay the onset of or limit 
the chance of developing osteoporosis 
later in life. 

Bone experts also agree that, for 
adults in midlife or older years, 
maintaining adequate dietary calcium is 
crucial to slowing down the rate of bone 
loss that naturally occurs at that time. 
Getting enough dietary calcium is 
especially important during the first 
decade following menopause. However, 
for women at the onset of menopause, 
dietary calcium alone will not 
sufficiently slow the rate of bone loss, 
which is especially rapid early in 
menopause. At menopause, estrogen 
replacement therapy is the most 
effective means to reduce the rate of 
bone loss, and the risk for fractures. 

Low calcium intakes are of greatest 
concern in adolescent and young women 
who have high calcium requirements. 
Young women who do not meet their 
calcium need during these age periods 
are most at risk of developing 
osteoporosis later in life. 
Postmenopausal women and elderly 
men also are at special risk of 
developing osteoporosis. 
Do Most People Get Enough Calcium in 
What They Eat? 

Because of concern that some people 
are consuming too little calcium, the U.S. 
Public Health Service has set a national 
health goal for people to eat food 
sources of calcium regularly. People 
from 12 to 25 years of age are 
encouraged to eat 3 or more servings a 
day of foods that are sources of calcium. 
This advice is appropriate for pregnant 
and lactating women because of their 
higher calcium needs. All adults 25 
years and older are encouraged to 
consume 2 or more servings of calcium- 
rich foods daily. 
How Do You Learn Which Foods Are 
Sources of Calcium 

A good way to learn about food 
sources of calcium is to read nutrition 
labels. Most foods now have nutrition 
information on their labels. 

The amount of calcium in a serving of 
food is listed on the nutrition label as a 
percentage of the Reference Daily Intake 
(RDI). The RI31 for calcium is 900 
milligrams (mg] for adults and children 
over 4 years of age. The RDI is not an 
amount recommended for you 
personally. It is a general reference 
number to help you determine how the 
amount of calcium in a serving of food 
relates to an average amount for a day. 

More specific information for 
individuals comes from the National 
Academy of Sciences which 
recommends amounts of calcium for 
several age groups. For infants and 
children younger than 11 years, the 
recommended daily amounts range from 
460 to 800 mg. The recommended daily 
amount of calcium for ages 11 through 24 
years for both sexes, when maximum 
bone growth occurs, is 1,209 mg. The 
recommended daily amount for 25 years 
and older is 666 mg. For pregnant or 
lactating women. 1,260 mg of calcium a 
day is recommended. These 
recommended amounts can be reached 
easily by choosing foods each day that 
are good sources of calcium. 

The richest sources of calcium are 
milk and other dairy products, which 
provide much of the calcium in U.S. 
diets. Some people cannot or only 
poorly digest the sugar (lactose] in milk, 
and are said to have “lactose 
intolerance.” Most people with lactose 
intolerance, however, are able to 
consume small amounts of milk and 
other products containing lactose 
without distress. Also low-lactose and 
reduced-lactose dairy products are 
available. 

Some foods containing relatively 
small amounts of calcium but that are 
eaten frequently during the day, for 
example, bread, are also good sources of 
calcium. Other nonfood sources, such as 
drinking water and some medications, 
such as antacids containing calcium 
carbonate, may also contribute to the 
level of calcium that you consume. 
What Do Label Claitis About Calcium 
Mean? 

Besides the amount of calcium on the 
nutrition label, you may see claims 
about calcium in other places on the 
package of some products. There are 
two kinds of these label claims-content 
claims and health claims. 

Content claims are those made about 
the amount of calcium the food contains. 
For example, a label may say “high in 
calcium” or “source of calcium.” FDA 
allows a food that contains 20 percent or 
more of the RDI per serving to be 
labeled as a “high” in calcium, while a 
food containing from 10 percent to 20 

percent of the RDI per serving can be 
labeled as a “source” of calcium. 

Some foods that are high in or sources 
of calcium may contain one or more 
nutrients that increase the risk of a diet- 
related disease. For example, a high 
sodium intake is linked to high blood 
pressure in some people. To alert 
consumers, a claim about calcfum 
content cannot be made on the label of 
such foods without indicating the 
presence of the other nutrient. A label 
might say, for example, “High in 
calcium: see nutrition label for 
information about sodium and other 
nutrients.” 

Health claims are those made about 
the relationship between calcium and 
osteoporosis. A health claim can be 
made only on foods that contain 26 
percent or more of the RDI of calcium 
per serving and do not contain another 
nutrient (or nutrients) that increase the 
risk of a diet-related disease or health 
condition. Here are some examples of 
the kinds of foods on which you may see 
such claims: low fat milk, skim milk 
including dry skim milk, buttermilk 
made from skim milk, chocolate drinks 
and yogurt made from skim or low fat 
milk, reduced-calorie chocolate and 
cocoa dairy drink mixes, orange 
breakfast drinks, and tofu. 
What About Dietary Supplements of 
Calcium? 

The first important approach to 
getting enough calcium is to choose a 
healthful diet that has food sources of 
calcium. If for some reason (such as 
food intolerance or an increased calcium 
need during pregnancy or lactation), it’s 
difficult to eat foods with enough 
calcium, a supplement to the diet may 
be appropriate. Supplements that 
exceed the recommended levels are 
unnecessary, however, and provide no 
further benefit to bone health. For 
further guidance, a personal physician 
or dietitian may be consulted. 
Other Risk Factors for Osteoporosis 

In addition to eating food sources of 
calcium regularly, improving some other 
habits may help to reduce the risk of 
osteoporosis. Regularly performing 
moderate weight-bearing exercise, such 
as walking, can help to increase bone 
mass during the bone-forming years. In 
addition, choosing not to smoke and 
limitingalcoholic beverages are 
healthful ways to reduce your chances 
of developing the disease. 

Older people benefit from regular 
exercise that strengthens their muscles 
and helps lessen the danger of falls that 
may result in broken bones. A safe 
environment, such as removal of scatter 



rugs, is ab important for eIderly 
people. 

Facts to Keep in Mind 
l It’s the t&al cilfubiu8tion of fQo$ls 

that yool bat t i&q1y+o~ the kir& 
and the a&u&b-&at’s iciqbrtant in 
terms of good nkitition Eating a 
particular food or foods isn’t a magic 
key that wu1 asa= that you have a 
more healthful diet. 

l Eating a healthful diet, in itself, 
doesn’t guarantee good health. 
However, a he&f&d diet is an 
important part of a healthy lifestyle that 
includes, for example, regular physical 
exercise, not smoking, not d&king 
alcoholic beverages in excess, and not 
abusing *a. 

l In a&Wan to what you eat, many 
factors lnay be related to your own 
ch8uce of develop~nga particular 
disease, for exampIe, your heredity, your 
environment, and the health care that 
you &et. Our kuowl8dg8 about moot diet- 
health relationships is incompfsta and 
Will i I4tUPV8 8s S&ldk kl’t0Wldge 
hlC~8S8B. kkW8WX. 8lltX9#l iSI kUOWn 
today about some of these &ationshipe 
to e-ag43 chaqges in dietary 
practices b&eved to be beneficiaL 
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VII. Environmental Impact 

The agency has determined under 21 
CFR 25.24(a)(ll) that this action is of a 
type that does not individually or 
cumulatively have significant effect on 
the human environment. Therefore, 
neither an environmental assessment 
nor an environmental impact statement 
is required. 

VIII. Economic Impact 

The food labeling reform initiative, 
taken as a whole, will have associated 
costs in excess of the $100 million 
threshold that defines a major rule. 
Therefore, in accordance with Executive 
Order 12291 and the Regulatory 
Flexibility Act (Pub. L. 95354), FDA has 
developed one comprehensive 
regulatory impact analysis (RIA) that 
presents the costs and benefits of all of 
the food labeling provisions taken 
together. The RIA is published 
elsewhere in this issue of the Federal 
Register. The 8gency requests commenta 
on the RIA. 

IX. Effective Date 

FDA is proposing to make these 
regulations effective 6 months after the 
publication of a final rule based on this 
proposal. 

x- 
Interested persons may, on or before 

February 25. I=, submit to the Dockets 
Management Branch (address above) 
written comments regarding this 
proposal. Two copies of any comments 
are to be submitted, except that 
individuals may submit one copy. 
Comments are to be identified with the 
docket number found in brackets in the 
heading of this document. Received 
comments may be seen in the offrce 
above between 9 a.m. and 4 p.m. 
Monday tbrougb Friday. 
Liit of sl+i%ts in 21 CFR Part 1M 

Food labeling, Reporting and 
recordkeeping requirements. 

Therefore, under the Federal Food, 
Drug, and Cosmetic Act and under 
authority delegated to the Commissioner 
of the Food and Drugs. it is proposed 
that 21 CFR part 101 be amended as 
follows: 

PART 10%FOOD UBEltNG 

1. The authority citation for 21 CFR 
part 101 is revised to read as follows: 

Authority: Sem. 4.5.6 of the Ftir packaging 
and Labeling Act (1.5 USC. 1453.1454.1465B 
secs.201.301.402.403,4OQ. 60% 502.505.7Ol 
of the Federal Food, Drug. and Cosmetic Act 
(21U.S.C.321,331.342.343,346.351.352.365. 
371). 

2. Section 101.72 is added to subpart E 
to read as follows: 

0 101.72 Health claims: calcium and 
osteoporosis. 

[a) Relationship between calcium and 
osteoporosis. An inadequate calcium 
intake contributes to low peak bone 
mass and has been identified as one 
numerous many risk factors in the 
development of osteoporosis. Peak bone 
mass is the total quantity of bone 
present at maturity that experts believe 
has the greatest bearing on whether or 
not a person will be at risk of 
developing osteoporosis and related 
bone fractures later in life. Another 
factor that influences total bone mass 
and susceptibility to osteoporosis is the 
rate of bone :oss after skeletal maturity. 
An adequate intake of calcium is 
thought to exert a positive effect during 
adolescence and early adulthood in 
optimizing the amount of bone that is 
laid down. However, the upper limit of 
peak bone mass is genetically 
determined. The mechanism through 
which an adequate calcium intake and 
optimal peak bone mass are thought to 
reduce the risk of osteoporosis relates to 
the fact that all persons lose bone with 
age. hence those with higher boric mass 
at maturity take longer to reach the 
critically reduced mass at which bones 

cm fracture eady. The rate of borreJoss 
after sketetal maturity also influences 
the amount of bone present at old age 
and can intluence an individual’s riok.of 
dev&q&ng6steaporosis. Maintetumce 
of an adequate isltaka of caictum later in 
life b thought b be &mpnrtant in 
redi&ngtherMaofl%onekMs 
part&&&y Sn the ehierly and in women 
during the first decade following 
menapauae. 

(h) S&niffmnm of ccdcitp~. Calcium 
intake is nut the only recognized risk 
factor in the development OF 
osteoporosis tnuttifactarial bone 
disease. Other factors in&&i a 
person’s-sex, race, honnanat status, 
family history, body stature, hwd of 
exercise. generat diet. and specific Me 
style choices such as smoking and 
excess alcohol consumption affect the 
risk of osteoporosis. 

. 

(1) Heredity and being female 8re two 
key factors identifying those individuals 
at risk for the development of 
osteoporosis. Hereditary factors include 
race. notably Caucasian and possibly 
Asians are characterized by lower peak 
bone mass at maturity, and have a 
sign&a&y higher incidence of bone 
fracture with increasing age, tban 
African Americans. 

(2) Maintenance of an adequate intake 
of calcium throughout life is particularly 
important for 8 subpopulation of 
individuals at greatest risk of developing 
osteoporosis and for whom adequate 
dietary calcium intake may have the 
most important beneficial effects on 
bone health. This target subpopulation 
includes adolescent and young adult 
Caucasian and possibly Asian American 
women. In addition, those individuals 
with known family histories of 
osteoporosis are also at greater risk of 
developing this bone disease later in 
life. 

(c) Health claim conditions. A food 
label or labeling may contain a health 
claim stating that consumption of 8n 
adequate calcium intake throughout life 
helps to optimize pe8k bone mass during 
adolescence and early adulthood and to 
slow the rate of bone loss later in life 
and, by maximizing the amount of bone 
present in later years through these 
mechanisms, may reduce the risk of 
osteoporosis and related bone fracture 
provided that the following conditions 
are met by the product: 

(1) AI1 requirements for health claims 
as defined in 6 101.14 are met: 

(2) \ servin of food or a total daily 
recommende t supplement intake meets 
or exceeds the requirements for 8 “high” 
level of calcium as described in e 101 54. 

(3) The calcium osntent of the product 
is 8ssimilahle; 
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(4) Dietary supplements shall meet the 
United States Pharmacopeia standards, 
for disintegration and dissolution: and 

(5) A serving or total daily 
recommended supplement intake does 
not contain more phosphorus than 
calcium on a weight per weight basis. 

(d] Health claim requirements. Health 
claims relating adequate calcium intake 
to the possible reduction in the risk of 
osteoporosis may be used on the label 
and in the labeling provided that such 
statements comply with the following 
requirements: 

(1) The claim shall make clear that 
adequate calcium intake throughout life 
is not the only recognized risk factor in 
this multifactorial bone disease by 
listing the specific factors, including a 
persons’s sex, race, age, and family 
history, that place them at risk of 
developing osteoporosis and stating that 
an adequate level of exercise and a 
well-balanced diet are also needed; 

(2) The claim shall not convey the 
misconception that the risk of 
osteoporosis is equally applicable to the 
general United States population. The 
claim shall clearly identify the 
populations at particular risk for the 
development of osteoporosis. These 

include white (or the term “Caucasian”) 
women and may include Asian women 
in their bone forming years 
(approximately 11 to 35 years of age or 
the phrase “during teen or early adult 
years” may be us&d). These may also 
include menopausal (or the term 
“middle-aged”) women, persons with a 
family history of the disease, and elderly 
(or the term “older”) men and women: 

131 The health claim shall state that 
adf&ate calcium intake throughout life 
is linked to reduced risk of osteoporosis 
through the mechanism of optimizing 
peak bone mass during adolescence and 
early adulthood. The phrase “build and 
maintain good bone health” may be 
used to convey the concept of optimizing 
peak bone mass. When reference is 
made to persons with a family history of 
the disease, menopausal women, and 
elderly men and women, the claim may 
also state that adequate calcium intake 
is linked to reduced risk of osteoporosis 
through the mechanism of slowing the 
rate of bone loss: 

(4) The claim shall not quantitate the 
degree of reduced risk of osteoporosis 
that may result from maintaining an 
adequate calcium intake throughout life; 
and 

(5) The health claim shall state that a 
total dietary intake greater than 200 
percent of the recommended daily 
intake (1,800 milligrams (mg) of calcium) 
has no further known benefit to bone 
health. 

Sample Health Claim 
Osteoporosis affects alder persons. 

especially middle-aged, white women and 
tho.se whose familias tend to have fragile 
bones ins later years.’ A lifetime of regular 
exercise and eating a healthful diet that 
includes enough calcium. expecially during 
teen and early adult years, builds and 
maintains good bone health; add may reduce 
the risk of osteoporosis later in life. Adequate 
calcium intake is important, but intakes 
above about 1.8~) m 
any additional 

are not likely to provide 
bene It. P 

Dated: November 4.1991. 
David A. Kessler, 
Commissioner of Food ond Drugs. 
Louis W. Sujlivan, 
Secretary of Health and Human Services. 

Note: The following table will not appear in 
the annual Code af Federal Regulations. 
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50 years Of age 
or is the 
theraputic ed 
rnu,r Of 
habitual higher 
cakiun Intake, 
thYI affectIn 

pat bane mss 

c I 





i 





2 years 





Born, mlneral density 
Df the shaft of the 
ncn-daninant radius 
(113 distance) bv 

Ulmber wd 
Dcscrtption of 

S”b,.XfS 

Duratirm of 
study 

12 mnths 

n=9 
Sedentary, hl9h 
dietary CJJICIM 
n=9 

Porsnble 
differences in 
dlctary comeIll Of 
“itemin 0, prote,n 
and phc.sF4lorur 
;c- di ffcred 
inttislly only by 
3ari ty: 
trerc,*e prap = 
L.3 
iedentory * 2.4.. 

Resdts 

exercise grag by 
0.5% <p = 9.028~ 
but celciul, intake 
had m sisnlficmt 
effect 
Femrai neck bone 
ninm density 
me*sured by WA 
deeI-RSd 1.1% in 
mder.¶te u1cim 
Oww ani 
rnreased 2% in 
high calciu 9raq 
Cp = 0.014) ylj rx) 
rl9nificmt effect 
Of l rerc(re 
Yo chmpe in 
ho- or ur,nsry 
met&d ism 
&served with my 
trL%at-t 

Cmnts 

a-d dietary 
iskim my 
prefermtiatly 
mdify bone 
mineral at these 
different sttes 
Findings confirm 
previcus studies 

Limit power of 
studs since each 





treetnent - 
"esr"red ‘orcsrm 
mineral cmtent by 
Cv?alC ~otcn 
absorptlanetry 

crcq-2: 
711 mg .2*1cbm 
trolp 3: 
714 4 calcium 
Avemse for 
treated 
711 m3 cakier 
Vntreated 
cmtrdr 717 m  
UlCiU 

Other faetorr 
Affecting 

Interpretation of 
cmta 

croup 1: 
1627 lng/deY 
G,ap 2: 
lntricted la03 
aMeY 2103 
Gfap 3: 
w  ca\cirn) 
2422 wdw . . 

mm mrleral 
content 
Yo significant 
differmcer I” 
forearm mineral 
calrent for my 
treatment or 
suberap. 
initialty 
Rae of Baa Loss 
The difference 
iXt- 
pretreatment and 
after 9-rmttlr of 

StatlstIdalLy 
different frca the 
Lntruted strict 
smtr6lr 
cnparirm of 
- within 10 
Y-m&fe--F- 

significntlr 
different 
1reduxd, rare Of 
bon lors in both 
the calcium 
sl++kent bd 
dairy pr*t only 

relative to 

Pow or 
questionbte 
cc+ iKe. 
crpcielly In 
cmtml grow 
Confusing design 
with too eny 
veriklea 
unenp1rined 
significnt 
reduction in r.te 
of bon lc%S in 
strict control* 
between period 1 
ud2 
cuesthab1e 
iKluslal of 
nmzc+imf 
rrbjects in 
contl-01 grass 



Smfh, E. L., 
et al., ,989 
We‘. 123) 

Affecting 
Intcrprcmion Of 



Rcferenc. 
(author. date, 

s~.“.n*on J. c., 
et et.. 1988 
me‘. 124, 

t.bl.tr daily for 
th. first $2 d.ya of 
..ch ul.“d.c Rnth 
u) m-en in 
treetment STOY, took 
either smfhetic 
hum cslcitmin oi 
perCUt- 
.erdiol t0g.th.r 
with or., 
prog.s~.rcm? for 12 
&y...tbaonth, a- 
both 

“8nb.r a-d 
ocscrlptim Of 

SUb,.Cth 

‘Lcdmm m&t of *c.n 
“cr. wthi” 5 
yews of m.mpus. 
“o,!mt..r* “edi.” 
as. 55 yeem (37 
to 64) 

12 mthr 

wwc. end 
Identity of 

rest )l*c=ria1 

tslcltmin: 
Cika-Gciw 
Estr.drol: 
a.siw 
,sc0”.%0 

Table I--ccm,m,.d 

Dlctary int.k. 
Of C.ICIu. 
.s*.ss.d krf 
qucstimuir. 
end mt.w,eY 
Dietcry intake 
of cslcim 
before 
trcstment 530 
w (loner 
cpearitlc) end 
1564 m tLw.r 
quaritl.1 

-.- 

“0 correlation “as 
fd between 
cwrmt Intake of 
calc,m end either 
tofet celctra in 
the body or the 
density of 
tr.b.c”l.r af 
cortic.l bon in 
the forcan OF 
vertebrel 
trabuu,.r bm. 
Dietary intake of 
calcim did not 
influence the ret* 
of post~at 
bme Loss in the 
54 wanen Idho 
cmp1et.d 12 
mmths of .ctin 
or plecebo 
tW.t#lWt 
well when .xtr.l?Bzs 
of calciu isrtek. 
ner. .rmin.d. no 
y=rG 

.%.~S”COm,S 
befw..,, th. -n 
rith the hig.st 
and lowest intskc 

Results of this 
.tudy awg.st 
that the bon 
dmsity of umm 
in th. ..rl(r 

yyy-+-+di&mt 

current dietary 
intake of c.lcim 
Yeek dietmy 
data, determining 
c.Lcim intsk. 

. 8 1 i 



Table I--continued 

Stevenson J. c., 
CC .I., ,989 
(Ref. 125) 

Cms*-*NtionaI 
study Of bane 
density mc~suc-ts 
Of vertebral and 
proximal femur using 
WI 
Possible predictors 
and risk factors for 
bon dmsi ty were 
assessed in *tudy 
participants 

Dietary 
calcilm 
intake 
arsessed 

-. 

le*“lt* 

Peak a&It bar 
density h.d been 
att*lmd mm 
sftcr the end of 
linear ske(etsl 
WWCh 
nltmafter, there 
us 8am decline 
with WC in the 
proximal, few, 
but the mjor fat, 
in bme density 3” 
all sites ~a* 
rt!atcd CC the 
lrrnopwsc 
other factors 
decreasing bane 
density, srd thus 
increasing risk 
for osteoporosis 
(1~ body Might, 
alcohol and 
cigarette 
cmsupt i m, 
mALiparity, lack 
of prwian use of 
or., 

regular exercise) 
remedtobe 
inportat 
YQV, however 
could predict 
satisfactorily 
“Dnrn at future 
r,sk for 
osteoparosis.. 

ccmnentr 

latuea obtained 
for bon dmsi ty 
dew similar to 
:horc cbtaind 
fml equivaknt 
xudies prformd 
in - in the 
lnited States 
in agr-t with 
,thern, no 
widmce obtained 
>f skeletal 
:msolidation in 
!hr third OP 
icarth decade 
teak assessmmt 
)f dietary 
:alcim Intake; 
lo Validation 



Table I--cmt~m,.d 

wlber .r.d 
Oercrnption of 

s*,ectr 

swr’cc *t-d 
,dmtity Of 

T.%$f “.terr.I 

tbbitual 
intake ‘mm 
-lvorM 
u-d ,.cto-or0 
vegetarians 
<,a-par 
ninimm 
duratim of 
hxo-we- 
reget.rin 
diet) 

Ba*c Diet 

i”tdW: 
*nr.ge 
cmivores: 
w2 + 21 mg 
calcim/*y 
L.CtO-O”O- 
veget*rim: 
a23 . sa ng 
calciwday Vcgetarims 

Th. 2 grapr .A 
varied 
sipnificmtly by 
ChCIt- .ge, weight, 
kc& YIS in diet. 
Ien bodv a.11 *Isi 

.ntacids~or 
wsgmsim 
anrivarws - 
h&d . gr..te- use 
of thiazide 
diuretics that 
con*rvc c.tcim 
thich ..y hm 
wasted trim 
differmcer In 
bm-e densities 

dietary p&in 
intake ud 

hkever, .utdr. 
dad validate it 
ng.inst . 3-&y 
hod record for 
LO tilt - 
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