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IOM Sets Daily Doses
For Calcium, Vitamin D

B Y  H E I D I  S P L E T E

WASHINGTON – Daily doses of
600 international units of vitamin D
and between 700 and 1,300 mg of
calcium are enough for most chil-
dren and adults in the United States
and Canada, according to a report
on new dietary reference intakes is-
sued by the Institute of Medicine. 

These new dietary reference in-
takes for calcium and vitamin D
should provide “greater assurance
that widespread vitamin D deficien-
cy is not a public health problem,”
said Dr. Steven Clinton, a member of
the IOM committee that issued the
report. Committee members spoke
at a Nov. 30 press briefing. 

After reviewing national databas-
es on blood levels from the United
States and Canada, the committee
determined that most people in
both countries are currently meet-
ing their needs for vitamin D. Ade-
quate vitamin D was defined as
blood levels of at least 20 ng/mL 
as measured in the United States 
(50 nmol/L as measured in Canada). 

Dr. Clinton, a medical oncologist
at Ohio State University, Columbus,
predicted that physicians will be-
come more comfortable using rec-
ommended dietary allowances to
advise patients about calcium and vi-
tamin D intake and noted that vita-
min D screening “probably should
not be part of routine medical care.”

Previous recommendations for vi-
tamin D and calcium intake were de-
fined in terms of adequate intake,
which is not the same as recom-
mended dietary allowance (RDA),
noted committee member Patsy
Brannon, Ph.D., a professor in the di-
vision of nutritional science at Cor-
nell University, Ithaca, N.Y. Although
the new values might not look much
different, “You can’t compare the two
sets of numbers,” she said. The evi-
dence used to determine the new
RDAs for calcium and vitamin D was
much more comprehensive, espe-
cially data from studies conducted
within the past 2 years, she explained. 

While calcium and vitamin D are
important for health, more is not
necessarily better, the reviewers said. 

They cautioned against excessive
vitamin D supplementation beyond
the RDA, but said supplements can
be used in combination with diet to
meet the RDAs. “The data are not
sufficient to conclude that intakes
higher than the recommended val-
ues would be beneficial,” A. Cather-
ine Ross, Ph.D., of Pennsylvania
State University, University Park.

To reduce the risk of kidney stones,
calcium supplements should be used
with caution, Dr. Brannon advised. 

The IOM reviewers examined ap-
proximately 1,000 published studies

and scientific testimonies to deter-
mine the levels of calcium and vita-
min D needed to maintain health. 

Based on their findings, 700
mg/day of calcium is enough for
most children aged 1-3 years, and
1,000 mg is appropriate for most
children aged 4-8 years. Older chil-
dren and teens aged 9-18 years need
no more than 1,300 mg/day, and
most adults aged 19-50 years and
men through 71 years need no more
than 1,000 mg daily. For women
aged 51 years and older and men
aged 71 years and older, 1,200 mg of
calcium per day is recommended,
but more than that is unnecessary,
according to the report. 

As for vitamin D, the IOM report
states that 600 IU/day meets the
needs of almost all children and adults
aged 1 year through 70 years, includ-
ing pregnant and lactating women.
For men and women aged 71 years
and older, the RDA increases to 800
IU/day to accommodate age-related
physical and behavioral changes. 

The IOM review committee ac-
knowledged the challenges of fit-
ting sun exposure into the equation
when estimating dietary reference
intake (DRI) values for vitamin D be-
cause of concerns about skin cancer
risk. “At this time, the only solution
is to proceed on the basis of the as-
sumption of minimal sun exposure
and set reference values assuming
that all of the vitamin D comes from
the diet,” the reviewers wrote. 

The report lists an upper level for
daily vitamin D intake of 1,000 IU
for infants up to 6 months of age
and 1,500 IU for infants aged 6
months to 12 months. The upper
levels for children aged 1-3 years
and 4-8 years are 2,500 IU and 3,000
IU, respectively. For all other life
stages, the upper level is 4,000 IU.

Upper levels for calcium for adults
were based on data related to the for-
mation of kidney stones, and the up-
per levels for children take adolescent
growth spurts into account. The up-
per level for daily calcium intake for
infants aged 0-6 months and 6-12
months are 1,000 mg and 1,500 mg,
respectively. For children aged 1-8
years and 9-18 years, the upper levels
are 2,500 mg and 3,000 mg, respec-
tively, for both boys and girls. Adults
aged 19-50 years have an upper level
of 2,500 mg that drops to 2,000 mg
after age 50 years for both men and
women. The upper levels of calcium
for pregnant and lactating women
aged 14-18 years, 19-30 years, and 31-
50 years are 3,000 mg, 2,500 mg, and
2,500 mg, respectively.

The full report is available 
online at www.iom.edu/vitaminD or
www.iom.edu/calcium. The federal
governments of the United States
and Canada sponsored the study. ■

Dosing Directions, Measuring
Devices Vary for OTC Meds

B Y  S H A R O N  W O R C E S T E R

FROM JAMA

D
osing directions and measuring de-
vices included with top-selling pe-
diatric over-the-counter liquid med-

ications were highly inconsistent as of
November 2009, when the Food and Drug
Administration issued voluntary industry
guidelines in response to numerous reports
of unintentional overdoses among children,
according to a descriptive study of 200 such
medications.

The study, conducted to provide baseline
data for assessing the degree and pace of in-
dustry conformity with the new guidelines,
showed that 146 of 148 medications (98.6%)
that included measuring devices had one or
more inconsistencies between the dosing di-
rections and the markings on the device, Dr.
H. Shonna Yin of New York University and
colleagues reported.

The inconsistencies included missing mark-
ings in 24% of the products, superfluous
markings in 81% of the products, and in-
consistencies between the product’s label
and the measuring device in 89% of products. 

Furthermore, 5.5% of the products used
atypical units of measurement, such as cu-

bic centimeters, drams, or fluid ounces;
71.5% used milliliters (although 97 products
used a nonstandard abbreviation for milli-
liter); 77.5% used teaspoon units; and 18.5%
used the tablespoon ( JAMA 2010 Nov.
30[doi:10.1001/jama.2010.1797]).

Other potentially problematic findings
included the lack of a leading zero in 12.5%
of 40 products with a dose smaller than 1
presented in decimal format, the use of
nonstandard fraction formats in 64.5% of
110 products that used fractions, and the
lack of a statement that the measuring de-
vice should be used only with its associat-
ed product in 62% of the 148 medications
that included a device.

The investigators evaluated 200 products
representing 99% of the U.S. market of anal-
gesic, cough/cold, allergy, and gastroin-
testinal OTC liquid products – including 58
private-label products – that contained dos-
ing information for children under age 12
years. The medications were studied during
the 52 weeks ending Oct. 30, 2009.

“Given the high prevalence of baseline in-

consistencies, regulatory oversight may be
helpful in accelerating adoption of the guid-
ance recommendations,” the investigators
wrote, noting that several Institute of Med-
icine reports have identified variable and
poor-quality drug labeling as a major cause
of confusion among consumers – and there-
fore as a potential risk factor for uninten-
tional misuse of products.

Indeed, many of the unintentional over-
doses that prompted the FDA guidance in
2009 were attributed, at least in part, to
products with inconsistent or confusing la-
bels and measuring devices. The FDA rec-
ommendations state that: 
� All OTC liquid medication products in-
clude a measuring device.
� Consistent abbreviations and units of mea-
surement be used for a given product’s device. 
� The devices bear only necessary mark-
ings and not hold significantly more med-
ication than the largest prescribed dose.
� Abbreviations conform to standards and
be defined.
� Decimals and fractions be used with
care.
� Studies on accurate use of the medica-
tions by consumers be conducted.

More than half of all U.S. children are ex-
posed to at least one medication in a given
week – and more than half of those med-
ications are OTC. Also at least one in three
U.S. adults and at least one in four U.S. par-
ents have limited health literacy and even
worse numeracy. 

For these reasons, the findings support
these recommendations and particularly un-
derscore the need for standardized measur-
ing devices with all nonprescription liquid
products, consistency between dosing di-
rections and markings on the measuring de-
vice, and standardization of measurement
units, abbreviations, and numeric formats
across products, Dr. Yin and associates said.

“Even frequently used terms like tea-
spoon and tablespoon may be misinter-
preted,” they wrote, noting that errors 
in understanding teaspoon vs. tablespoon
have been found to contribute to threefold
errors. ■

Major Finding: The study, conducted
to provide baseline data for assess-
ing the degree and pace of industry
conformity with new guidelines,
showed that 146 of 148 medica-
tions (98.6%) that included measur-
ing devices had one or more incon-
sistencies between the dosing
directions and the markings on the
device.

Data Source: A descriptive study of
200 top-selling pediatric liquid OTC
medications. 

Disclosures: This study was funded by
a career development grant to Dr. Yin
from the Robert Wood Johnson Physi-
cian Faculty Scholars Program. Dr.
Yin also reported receiving funds from
Pfizer and McKing Consulting. Other
authors on the study also received
funding from Pfizer, McNeil Con-
sumer Healthcare, Abbott, Johnson &
Johnson, and/or McKing Consulting. 
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A total of 98.6% of medications included
dose-measuring inconsistencies.
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