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Comments of NHF

NHF — National Health Federation

Recommendation No. 1 — NRV-R for Vitamin A — The current NRV and that of IOM at 800 mcg are
acceptable but not optimal. The NRV for Vitamin A should actually be set substantially higher — at a range of
1000 to 1400 micrograms.

Justification: NHF notes that the Helsinki Consultation in 1988 set an NRV for Vitamin A of 800
micrograms of retinol equivalent. In setting this figure, the Consultation took into consideration the relation
between carotene and the prevention of cancer, and stated that although this subject had not yet been
resolved from the scientific point of view, it considered that this aspect might lead to an increase in the
international recommended daily intakes in the future when new scientific data was available. Since 1988,
however, a large body of scientific evidence has clearly demonstrated that higher intakes of carotenes and/or
pre-formed Vitamin A are protective against the development of a number of cancers.i

We also consider that the case for Vitamin A being linked to birth defects has been overstated in most cases.
In one study, for example, no birth defects were reported among 120 infants exposed to maternal intakes of
Vitamin A greater than 50,000 IU per day./ In addition, compared to the infants that were not exposed to high
maternal doses of Vitamin A, the infants in this study who were exposed to high doses actually experienced
a 50% decreased risk for birth defects. In fact, excessive dietary intake of Vitamin A has been associated
with birth defects in humans in fewer than 20 reported cases over the past 30 years.ii Other data suggests
that 30,000 IU of Vitamin A per day should be considered safe for pregnant women.v

In short, the most-recent and up-to-date data indicate that the NRV for Vitamin A should actually be set
substantially higher — at a range of 1000 to 1400 micrograms.

Recommendation No. 2 — NRV-R for Vitamin_ D — None of the DIRVs proposed by the RASBs are
adequate as they are all too low. Even the highest NRV figure of 15 mcg given (by IOM) is predicated upon
a statistical mistake that grossly underestimates the need for Vitamin D. The other figures are so absurdly
low as to constitute a joke on humanity or even an outright assault upon its well-being. They should be
dismissed out of hand and not given any consideration whatsoever. The correct NRV-R for Vitamin D
should be 100-125 micrograms.

Justification: The current recommended levels for Vitamin D are based upon incorrect calculations. As Dr.
Robert P. Heaney, M.D. has pointed out in his article “The IOM Miscalculated Its RDA For Vitamin D,” “two
statisticians at the University of Edmonton in Canada (Paul Veugelers and JP Ekwaru) published a paper in
the online journal Nutrients (6(10):4472-5) showing that the Institute of Medicine (IOM) had made a serious
calculation error in its recommended dietary allowance (RDA) for vitamin D. Immediately, other statisticians
checked the Canadians’ analyses and found that, indeed, they were right. The true RDA for vitamin D was
about 10 times higher than the IOM had said. Not a small error.”



http://www.iom.edu/
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“An RDA is technically the amount of a nutrient every member of a population should ingest to ensure that
97.5% of its members would meet a specified criterion of nutritional adequacy. For vitamin D, the IOM panel
determined that the criterion for adequacy was a serum concentration of a particular vitamin D derivative (25-
hydroxyvitamin D) of 20 ng/mL or higher, and that for adults up to age 70, 600 IU of vitamin D per day was
the RDA.

“The IOM panel identified a number of published studies showing the 25-hydroxyvitamin D response to
various vitamin D doses. They plotted the average response in each of those studies against dose, thereby
generating what is termed a ‘dose response curve,’ i.e., a way to estimate how much of a response would be
predicted for any given vitamin D intake. But, to make a long story short, because it used average
responses, that curve tells us nothing about the intake requirement for the individual members of a
population, and particularly those whose response to a given dose falls in the bottom 2.5 percentiles. The
IOM panel surely knew that the average intake required to meet or exceed 20 ng/mL was not the same as
the RDA, as it would be inadequate for all those with below average responses (about half the population).
So, to catch the ‘weak’ responders, they calculated the 95% probability range around their dose response
curve, designating as the RDA the point where the bottom end of that probability range exceeded 20 ng/mL.
While this might seem to have been the right approach, it was not. The panel appears to have overlooked
the fact that the 95% probability range for their curve is for the average values that would be expected from
similar studies at any particular dose. The dispersion of averages of several studies is, as every beginning
student of statistics knows, much more narrow than dispersion of individual values within a study around its
own average. And it's the 2.5 percentile individual values from those studies, not the study averages, that
should have been used to create the relevant dose response curve.

“It's this latter approach that the Canadian statisticians used. They took precisely the same studies as the
IOM had used and demonstrated that the requirement to ensure that 97.5% of the population would have a
value of at least 20 ng/mL, was 8,895 IU per day. Recall that the IOM figure was less than 1/10 that, i.e. 600
IU per day up to age 70 (and 800 IU per day thereafter). When my colleagues and | analyzed the large
GrassrootsHealth dataset, we calculated a value closer to 7,000 IU per day, still a full order of magnitude
higher than the estimate of the IOM, and not substantially different from the estimate of Veugelers and
Ekwaru. ... But, as the Edmonton statisticians noted, that number is woefully inadequate.

“There is almost no public awareness of this error or its implications in the United States, but that is not true
for Canada. A large nutritional health foundation located in Calgary (Pure North S’Energy Foundation) has
taken out a series of half page advertisements in Canada’s national newspaper (Globe and Mail), alerting
Canadians to the fact that the error was made and that they need more vitamin D than current policy
indicates (http://www.purenorth.ca/?page id=1356). The IOM, Health Canada, and the Canadian Ministry of
Health have all been formally alerted to this problem. The Health Ministry has agreed to undertake an
independent reanalysis of the calculation of the RDA, but the results are not yet available and the shape of
the ministry’s action is still uncertain.

“There may be a moral here. It is widely recognized that many of the panel members, before coming together
to review the evidence, had already staked out a position to the effect that, while the previous (1997)
recommendation for vitamin D (200 IU per day) was probably inadequate, the actual RDA was almost
certainly below 1000 IU per day. Accordingly, when the statistical calculations produced a number that
matched their own expectations, they may not have been inclined to question its derivation.

“There is a generally held belief that science is objective, data-driven. And to a substantial extent that is so.
But science and scientists are not identical. Scientists often have strongly held opinions and, like people in
general, find ways to construe the evidence to support their beliefs. When those beliefs are wrong, science,
as a field, ultimately abandons them. | am confident that this IOM error will be corrected sooner or later. This
is partly because it is demonstrably erroneous, and partly because the related set of IOM recommendations
for vitamin D has not elicited a consensus in the field of vitamin D research. If the Dietary Reference Intakes
produced by the IOM are important, then it is important that they be right. | can only hope that not too much
human damage will occur as we wait for the needed correction to happen.”


http://www.grassrootshealth.net/
http://www.purenorth.ca/
http://www.purenorth.ca/?page_id=1356
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NHF Summary: The analyses in this paper shows that rather than 600 |U/day, it would take 8,895 |U/day to
achieve 25(OH)D above 50 nmol/L in 97.5% of the population using data from 8/10 studies that the IOM
considered (the other 2 studies did not report all necessary information). In other words, the RDA should be
8,895 IU/day.

The science supporting the human need for significantly higher levels of Vitamin D is increasing by leaps
and bounds. In particular, the old and outdated concept that humans can get by on a daily intake of just 5
micrograms of Vitamin D is dead.

Instead, adequate levels of Vitamin D (i.e., from 25 micrograms up) are recognized as being necessary by
such agencies as Health Canada and others. The scientific evidence supporting this position is extremely
well-documented, but NHF will only footnote a small portion of such research here.¥ To ignore this science
by establishing below-minimum nutritional requirements for Vitamin D (such as an NRV-R of only 5
micrograms) borders on nutritional negligence.

Recommendation No. 3 — Footnote to NRV-R for Vitamin D — With respect to this recommendation, NHF
agrees with and supports the comments of ELC in CX/NFSDU 15/37/4 Add. 1.

Recommendation No. 4 — NRV-R for Vitamin E — None of the DIRVs proposed by the RASBs are
adequate as they are all too low, providing suboptimal levels of this nutrient. An adequate NRV would
deliver 15-20 mgs (or approx. 400 IUs) of natural Vitamin E (preferably multi-tocopherol and not simply
alpha-tocopherol) per day.

Justification: The World Health Organization currently attributes one-third of all global deaths annually (15.3
million) to cardiovascular disease,"i and patients with coronary artery disease have been shown to have
significantly lower blood levels of Vitamin E than normal, healthy people. Vi

Studies have demonstrated that Vitamin-E supplements are effective in the treatment of cardiovascular
disease,* and that the combination of Vitamin E and Vitamin C can slow the advancement of
atherosclerosis.* Furthermore, a review of studies of Vitamins A, C, and E and cardiovascular disease found
significant evidence to support the supplementation of these vitamins to lower the risk of death from this
illness.¥ As such, it is now clear that the progression of early stages of coronary calcifications can be
stopped or limited by the synergistic effect of vitamins and essential nutrients,*i and that supplementing the
diet with nutrients including Vitamins E, C, B6, and folate is conducive to the prevention of cardiovascular
disease.ii |n this respect it is also interesting to note that some researchers particularly recommend dietary
supplementation of Vitamin E and C in Northern Europe, where cardiovascular disease is most prevalent.xv

Several observational studies have associated lower rates of heart disease with higher Vitamin-E intakes.
One study of approximately 90,000 nurses found that the incidence of heart disease was 30% to 40% lower
in those with the highest intakes of Vitamin E.*¥ Among a group of 5,133 Finnish men and women followed
for a mean of 14 years, higher vitamin E intakes from food were associated with decreased mortality from
CHD.

Vitamin-E therapy has also been shown to reduce arterial blockage in patients suffering from intermittent
claudication,®i and recent research has indicated that it normalizes high blood pressure. i Vitamin E also
promotes collateral circulation; consequently offering great benefits to diabetes patients.*

A recent study looked at patients with colon cancer who received a daily dose of 750 mg of Vitamin E during
a period of two weeks. The researchers found that supplementation with high doses of dietary Vitamin E
produced a significant improvement in the immune functions of these patients, all of whom had advanced
cancer. It is especially notable that this improvement was achieved in only two weeks.* Other research
suggests that Vitamin-E supplementation also improves immune function in healthy elderly people.®

Research has additionally shown that a high dietary intake of Vitamin E and Vitamin C may lower the risk of
Alzheimer disease.®i Other researchers have confirmed this, and have demonstrated that long-term
supplement users of Vitamin E with Vitamin C have significantly better mental performance than do people



CRD 14 4

who have never used Vitamin E or Vitamin C supplements, i and that Vitamins E and C may prevent
dementia and improve cognitive functioning in later life.*V Similarly, a Columbia University study reported
that the progression of Alzheimer's disease was significantly slowed in patients taking high daily doses
(2,000 IU) of Vitamin E for two years.™

In another study, 400 IU of Vitamin E per day given to epileptic children for several months reduced the
frequency of seizures in most of them by over 60 percent, while half of them had a 90 to 100 percent
reduction in seizures. This study is also notable for the fact that the researchers specifically stated that the
children suffered no adverse side effects from the Vitamin-E treatment. > Similarly, preterm infants given
100 mg of Vitamin E per kilogram body weight (as a preventative treatment for incubator oxygen retina
damage - a major cause of retrolental fibroplasia and subsequent blindness in premature infants) suffer no
detrimental side effects from such therapy.®*ii It is also notable that a statistical analysis of published clinical
results showed as early as 1940 that Vitamin E supplements reduce the rate of recurrent miscarriage. >

An increased intake of Vitamins E and C has been found to reduce the risk of hip fractures,* and
researchers have also demonstrated that a mixture of Vitamins E, C, and A dramatically reduces the
postoperative complication rate.>* Similarly, critically ill surgery patients have been shown to be significantly
less likely to experience organ failure, spend less time using mechanical ventilation, and have shorter times
in intensive care units when they are given supplements of Vitamin E and Vitamin C.%

Research has shown that healthy centenarians have high levels of both Vitamin E and Vitamin A, and that
this seems to be important in guaranteeing their extreme longevity. >

Finally, we also note that the 2000 report by the Institute of Medicine of the National Academy of Sciences
acknowledges that 1,000 mg (1,500 IU) Vitamin E is a "tolerable upper intake level . . . that is likely to pose
no risk of adverse health effects for almost all individuals in the general population."

All of the above studies were conducted using daily intake levels for Vitamin E higher than those proposed
by any of the RASBS, indicating that the RASBs are once again incorrectly fixated upon suboptimal levels of
nutrient intake.

Recommendation No. 5 = NRV-R for Iron — NHF disagrees that the NRV-R for iron should be based solely
on the absorption percentage. More important will be the establishment of separate NRVs for men and
women. Aggregated or averaged NRVs for iron for use by both males and females will either leave females
largely deficient in iron or males (and post-menopausal females) in great danger of iron overload. To have
acceptable safe levels of iron and sufficient levels for iron for the two sexes, there is no alternative here but
for the establishment of two separate NRVs, one for males and one for females.

There should be multiple NRVs-R for iron based upon age and gender, rather than upon percent dietary
absorption. In the case of iron, the NRVs have been set for growing children and menstruating females, both
of which groups require higher iron intake than males and menopausal women. The typical male at age 45
has three to four times the iron levels in his body as a woman of the same age and this is a significant factor
in increased heart attacks and cancer rates in males versus females due to the pro-oxidant properties of iron.
So, in this case, establishing young-female-friendly NRVs for pro-oxidant iron actually harms males and
mature females.

Recommendation No. 8 — NRV-R for Magnesium — The DIRV of the IOM (365 mg/day) is closest to the
proper intake level. However, since this Committee has unwisely already set an NRV for calcium at 1,000
mg/day, and since calcium and magnesium operate in the human body as twin minerals at least at a 2:1 ratio
(or a 3:2 ratio), we are forced by the extremely high calcium NRV set by CCNFSDU to establish no less than
a 500 mg/day intake level for magnesium. Had the calcium NRV been set at a more reasonable 800 mg/day
level, then the NRV for magnesium could be established at 400 mg/day instead.

Justification: Research shows that dietary magnesium consumption has progressively declined over the
past century from an average intake of 475-500mg in the period 1900-1908 to an average intake of 175-
225mg in the period 1990-2002, i
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As such it is hardly surprising that suboptimal intakes of magnesium and outright magnesium deficiencies
are now commonplace in many population groups.®¥ Indeed, a large segment of the U.S. population may
have a chronic latent magnesium deficiency that has been linked to atherosclerosis, myocardial infarction,
hypertension, cancer, kidney stones, premenstrual syndrome, and psychiatric disorders.* In this respect, it
has been shown that although serum levels are commonly used to assess magnesium deficiency, red cells
and leucocytes can be still deficient despite normal serum values. Vi

Cell growth and metabolism are absolutely dependent upon the availability of magnesium, which can be
compromised if excess calcium is present.*i And soft tissue calcification can be a serious side effect of
taking too much calcium and too little magnesium v

Moreover, magnesium deficiency impairs Vitamin D metabolism, in that a lack of magnesium limits the
conversion of Vitamin D to active, hormonal form.**x These nutrients — calcium, magnesium, and Vitamin D,
as well as Vitamin K2 — are all tied together metabolically and, hence, appropriate NRVs must be set for
each of them, taking into consideration the NRVs of the others.

Three parts calcium to two parts magnesium has been demonstrated as the most beneficial calcium-
magnesium ratio, which means that given a 1000 mg/day NRV for calcium, the optimal amount of
magnesium would be 600 mg/day.”

Given that the World Health Organization currently attributes one-third of all global deaths annually (15.3
million) to cardiovascular disease,“i NHF recommends an NRV-R for magnesium of 500-600 mg.

Recommendation No. 9 — NRV-R for Phosphorus — The DIRV of the IOM (700 mg/day) is acceptable.

Justification: The recommended dietary allowance, 700 mg/day of phosphorus for healthy adults, is meant
to sustain serum phosphorus concentrations within the physiologic range of 2.5 to 4.5 mg/dL. Therefore, the
IOM DIRYV for phosphorus is acceptable.

Recommendation No. 10 — NRV-R for Copper — The DIRV of the IOM (900 mcg/day) is acceptable.

Justification: Copper toxicity is rare in the general population. Acute copper poisoning has occurred
through the contamination of beverages by storage in copper-containing containers, as well as from
contaminated water supplies. Of more concern from a nutritional standpoint is the possibility of liver damage
resulting from long-term exposure to lower doses of copper. In generally healthy individuals, doses of up to
10,000 mcg (10 mg) daily have not resulted in liver damage. For this reason, the U.S. Food and Nutrition
Board set the tolerable upper intake level (UL) for copper at 10 mg/day from food and supplements.
Individuals with genetic disorders affecting copper metabolism (e.g., Wilson's disease, Indian
childhood cirrhosis, and idiopathic copper toxicosis) may be at risk for adverse effects of chronic copper
toxicity at significantly lower intake levels. There is some concern that the UL of 10 mg/day might be too
high. In particular, men in a research study consumed 7.8 mg/day of copper for 147 days. They accumulated
copper during that time, and some indices of immune function and antioxidant status suggested that these
functions were adversely affected by the high intakes of copper. However, another study did not report any
adverse effects in individuals supplemented with 8 mg/day of copper for six months. Overall, the IOM DIRV,
or even the Japanese DIRV, seem the most appropriate.

Recommendation No. 11 — NRV-R for Chromium — None of the DIRVs proposed are adequate. A more
appropriate NRV would be 100-200 mcg/day.

Justification: In 1989, the National Academy of Sciences established an "estimated safe and adequate
daily dietary intake" range for chromium of 50 to 200 mcg.¥ii In 2001, DRIs for chromium were established.
The research base was insufficient to establish RDAs, so Als were developed based on average intakes of
chromium from food as found in several studies. i

Due to the highly refined diet consumed in most of the developed world (which requires more chromium), as
well as the rising rate of diabetes (which higher chromium levels help ameliorate), the NHF strongly suggests
that the most appropriate NRV for chromium would be found in the 100-200 mcg/day range.
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Recommendation No. 12 — NRV-R for Chloride — NHF reserves its position on this nutrient at present,
although the suggested NRV-R of 3000 mg seems appropriate.

i Cancer Epidemiol Biomarkers Prev. 2003 Aug;12(8):713-20, “Premenopausal intakes of vitamins A, C, and E, folate,
and carotenoids, and risk of breast cancer,” Cho E, Spiegelman D, Hunter DJ, Chen WY, Zhang SM, Colditz GA, Willett
WC, Br J Cancer. 2003 May 6;88(9):1381-7, “Dietary intakes of vitamins A, C, and E and risk of melanoma in two cohorts
of women,” Feskanich D, Willett WC, Hunter DJ, Colditz GA, J Biol Regul Homeost Agents, 2003 Jan-Mar;17(1):92-7,
“Retinoids in chemoprevention of cancer,” Verma AK, Plant Foods Hum Nutr. 2002 Fall;57(3-4):319-41, “Palm oil:
biochemical, physiological, nutritional, hematological, and toxicological aspects: a review,” Edem DO.; Asian Pac J
Cancer Prev. 2001 Jul-Sep;2(3):215-224, “A Study of Various Sociodemographic Factors and Plasma Vitamin Levels in
Oral and Pharyngeal Cancer in Gujarat, India,” Patel PS, Raval GN, Patel DD, Sainger RN, Shah MH, Shah JS, Patel
MM, Dutta SJ, Patel BP, Cancer Sci. 2003 Jan;94(1):57-63, “Serum carotenoids and mortality from lung cancer: a case-
control study nested in the Japan Collaborative Cohort (JACC) study,” Ito Y, Wakai K, Suzuki K, Tamakoshi A, Seki N,
Ando M, Nishino Y, Kondo T, Watanabe Y, Ozasa K, Ohno Y, JACC Study Group, Curr Drug Metab. 2003 Feb;4(1):1-10,
“Retinoic acid metabolism and mechanism of action: a review,” Marill J, Idres N, Capron CC, Nguyen E, Chabot GG, J
Am Coll Nutr. 1995 Oct;14(5):419-27, “Epidemiologic studies of antioxidants and cancer in humans,” Flagg EW, Coates
RJ, Greenberg RS, Bibl Nutr Dieta. 1995;(52):75-91, “Cardiovascular disease and vitamins. Concurrent correction of
'suboptimal' plasma antioxidant levels may, as important part of 'optimal' nutrition, help to prevent early stages of
cardiovascular disease and cancer, respectively,” Gey KF, Cancer Causes Control. 2001 Feb;12(2):163-72, “Dietary
patterns, nutrient intake and gastric cancer in a high-risk area of Italy,” Palli D, Russo A, Decarli A; Soz Praventivmed.
1989;34(2):75-7, “Vitamins and cancer: results of a Basel study,” Stahelin HB, Am J Epidemiol. 1991 Apr 15;133(8):766-
75, “Plasma antioxidant vitamins and subsequent cancer mortality in the 12-year follow-up of the prospective Basel
Study,” Stahelin HB, Gey KF, Eichholzer M, Ludin E, Bernasconi F, Thurneysen J, Brubacher G, Ital J Gastroenterol.
1991 Sep-Oct;23(7):429-35, “Gastric cancer in Italy,” Cipriani F, Buiatti E, Palli D; EXS. 1992;62:398-410, “Inverse
correlation between essential antioxidants in plasma and subsequent risk to develop cancer, ischemic heart disease and
stroke respectively: 12-year follow-up of the Prospective Basel Study,” Eichholzer M, Stahelin HB, Gey KF, Int J Cancer.
1994 Mar 1;56(5):650-4, “Serum micronutrients in relation to pre-cancerous gastric lesions,” Zhang L, Blot WJ, You WC,
Chang YS, Liu XQ, Kneller RW, Zhao L, Liu WD, Li JY, Jin ML, et al., Am J Epidemiol. 1994 Mar 1;139(5):466-73,
“Nutritional factors and gastric cancer in Spain,” Gonzalez CA, Riboli E, Badosa J, Batiste E, Cardona T, Pita S, Sanz
JM, Torrent M, Agudo A, Int J Cancer. 1994 Jun 1;57(5):638-44. Nutrients and gastric cancer risk, “A population-based
case-control study in Sweden,” Hansson LE, Nyren O, Bergstrom R, Wolk A, Lindgren A, Baron J, Adami HO, Int J
Cancer. 1995 Mar 16;60(6):748-52, “Attributable risks for stomach cancer in northern ltaly,” La Vecchia C, D'Avanzo B,
Negri E, Decarli A, Benichou J; Zhonghua Yu Fang Yi Xue Za Zhi, 1995 Jul;29(4):198-201, “Relationship between serum
micronutrients and precancerous gastric lesions,” Zhang L, Zhao L, Ma J, Int J Cancer. 1996 Apr 10;66(2):145-50,
“Prediction of male cancer mortality by plasma levels of interacting vitamins: 17-year follow-up of the prospective Basel
study,” Eichholzer M, Stahelin HB, Gey KF, Ludin E, Bernasconi F; Cancer Lett. 1999 Feb 8;136(1):89-93, “Serum
antioxidative vitamin levels and lipid peroxidation in gastric carcinoma patients,” Choi MA, Kim BS, Yu R, Int J Cancer.
1998 Nov 9;78(4):415-20, “Nutrient intake patterns and gastric cancer risk: a case-control study in Belgium,” Kaaks R,
Tuyns AJ, Haelterman M, Riboli E, J Nutr. 2002 Apr;132(4):756-61, “A dietary oxidative balance score of vitamin C, beta-
carotene and iron intakes and mortality risk in male smoking Belgians,” Van Hoydonck PG, Temme EH, Schouten EG.

i Mastroiacovo P, Mazzone T, Addis A, Elephant E, Carlier P, Vial T, Garbis H, Robert E, Bonati M, Ornoy A, Finardi A,
Schaffer C, Caramelli L, Rodriguez-Pinilla E, Clementi M, “High vitamin A intake in early pregnancy and major
malformations: a multicenter prospective controlled study,” Teratology, 1999 Jan;59(1):7-11.

i Biesalski HK, “Comparative assessment of the toxicology of vitamin A and retinoids in man,” Toxicology 1989;57:117—
61).

v Wiegand UW, Hartmann S, Hummler H, “Safety of vitamin A: recent results,” Int J Vitam Nutr Res 1998;68:411-6
[review].

v See Robert P. Heaney, M.D., Professor of Medicine and John A. Creighton Professor Emeritus, February 13, 2015, at
http://blogs.creighton.edu/heaney/2015/02/13/the-iom-miscalculated-its-rda-for-vitamin-d/. See also
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4210929/.

Vi Mezquita Raya P, Munoz Torres M, Lopez Rodriguez F, Martinez Martin N, Conde Valero A, Ortego Centeno N,
Gonzalez Calvin J, Raya Alvarez E, Luna Jd Jde D, Escobar Jimenez F, “Prevalence of vitamin D deficiency in
populations at risk for osteoporosis: impact on bone integrity,” Med Clin (Barc), 2002 Jun 22;119(3):85-9; Rodriguez-
Martinez MA, Garcia-Cohen EC, “Role of Ca(2+) and vitamin D in the prevention and treatment of osteoporosis,”
Pharmacol Ther. 2002 Jan;93(1):37-49; Lilliu H, Pamphile R, Chapuy MC, Schulten J, Arlot M, Meunier PJ, “Calcium-
vitamin D3 supplementation is cost-effective in hip fractures prevention,” Maturitas, 2003 Apr 25;44(4):299-305; Pfeiffer,
J Bone Min Res. 2000, 15:1113-6; Trivedi DP, Doll R, Khaw KT, “Effect of four monthly oral vitamin D3 (cholecalciferol)
supplementation on fractures and mortality in men and women living in the community: randomised double blind
controlled trial,” BMJ 2003;326:469-72; Chapuy MC, Arlot ME, Duboeuf F, Brun J, Crouzet B, Arnaud S, Delmas PD,
Meunier PJ, “Vitamin D3 and calcium to prevent hip fractures in the elderly women,” N Engl J Med, 1992; 327:1637-
1642; Dawson-Hughes B., Harris S. S., Krall E. A., Dallal G. E, “Effect of Calcium and Vitamin D Supplementation on
Bone Density in Men and Women 65 Years of Age or Older,” N Engl J Med, 1997; 337:670-676; Fardellone P, Sebert JL,
Garabedian M, Bellony R, Maamer M, Agbomson F, Brazie rM, “Prevalence and biological consequences of vitamin D
deficiency in elderly institutionalized subjects,” Rev Rhum Engl Ed. 1995 Oct;62(9):576-81; Markestad T, “Effect of
season and vitamin D supplementation on plasma concentrations of 25-hydroxyvitamin D in Norwegian infants,” Acta
Paediatr Scand. 1983 Nov;72(6):817-21; Zamora SA, Rizzoli R, Belli DC, Slosman DO, Bonjour JP, “Vitamin D
supplementation during infancy is associated with higher bone mineral mass in prepubertal girls,” J Clin Endocrinol
Metab. 1999 Dec; 84(12):4541-4; Garland CF, Garland FC, Gorham ED, “Calcium and vitamin D. Their potential roles in
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colon and breast cancer prevention,” Ann N Y Acad Sci. 1999;889:107-19; Peehl DM, “Vitamin D and prostate cancer
risk,” Eur Urol. 1999;35(5-6):392-4; Hypponen E, Laara E, Reunanen A, Jarvelin MR, Virtanen SM, “Intake of vitamin D
and risk of type 1 diabetes: a birth-cohort study,” Lancet, 2001 Nov 3;358(9292):1500-3; Munger KL, Zhang SM, O’'Reilly
E, Hernan MA, Olek MJ, Willet WC, Ascherio A, “Vitamin D intake and incidence of multiple sclerosis,” Neurology. 2004
Jan 13;62(1):60-65; Goldberg P, Fleming MC, Picard EH, “Multiple sclerosis: decreased relapse rate through dietary
supplementation with calcium, magnesium and vitamin D,” Med Hypotheses. 1986 Oct;21(2):193-200; Sasidharan PK,
Rajeev E, Vijayakumari V, “Tuberculosis and vitamin D deficiency,” J Assoc Physicians India. 2002 Apr;50:554-8; Bicknel
F, Prescott F, The Vitamins in Medicine, third edition. Milwaukee, WI: Lee Foundation. 1953, p.544, 584-591; Vieth, R.
(1999), “Vitamin D supplementation, 25-hydroxyvitamin D concentrations, and safety,” American Journal of Clinical
Nutrition, Vol. 69, No. 5, 842-856, May 1999; Marya RK, Rathee S, Lata V, Mudgil S, “Effects of vitamin D
supplementation in pregnancy,” Gynecol Obstet Invest. 1981;12(3):155-61.

Vi Diet, Nutrition and the Prevention of Chronic Diseases. WHO Technical Report Series. Report of a Joint WHO/FAO
Expert Consultation. Geneva 2003. p. 81.

viil Delport R, Ubbink JB, Human JA, Becker PJ, Myburgh DP, Vermaak WJ, “Antioxidant vitamins and coronary artery
disease risk in South African males,” Clin Chim Acta. 1998 Nov;278(1):55-60.

x Azen SP, Qian D, Mack WJ, et al., “Effect of supplementary antioxidant vitamin intake on carotid arterial wall intima-
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