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Objective To examine if children use supplements to fill gaps in nutritionally inadequate diets or whether supple-
ments contribute to already adequate or excessive micronutrient intakes from foods.
Study design Data were analyzed for children (2-18 years) from the National Health and Nutrition Examination
Survey 2003-2006, a nationally representative, cross-sectional survey (n = 7250). Diet was assessed using two
24-hour recalls, and dietary supplement use was assessed with a 30-day questionnaire.
Results Prevalence of supplements use was 21% (<2 years) and 42% (2-8 years). Supplement users had higher
micronutrient intakes than nonusers. Calcium and vitamin D intakes were low for all children. Inadequate intakes of
phosphorus, copper, selenium, folate, and vitamins B-6 and B-12 were minimal from foods alone among 2-8 year
olds. However, among 9-18 year olds, a higher prevalence of inadequate intakes of magnesium, phosphorus, and
vitamins A, C, and E were observed. Supplement use increased the likelihood of intakes above the upper tolerable
intake level for iron, zinc, copper, selenium, folic acid, and vitamins A and C.
Conclusions Even with the use of supplements, more than a one-third of children failed to meet calcium and
vitamin D recommendations. Children 2-8 years old had nutritionally adequate diets regardless of supplement
use. However, in children older than 8 years, dietary supplements added micronutrients to diets that would have
otherwise been inadequate for magnesium, phosphorus, vitamins A, C, and E. Supplement use contributed to
the potential for excess intakes of some nutrients. These findings may have implications for reformulating dietary
supplements for children. (J Pediatr 2012;161:837-42).
See editorial, p 777
ore than one-half of adults in the United States report using dietary supplements, most commonly multivitamin/
Mmineral supplements1-3 Among adults, dietary supplement users are more likely to be female,4,5 leaner,4,5 more phys-
ically active,5,6 and to have higher levels of educational attainment and socioeconomic status than nonusers.4,7 Adult

supplement users have higher total intakes of most micronutrients than nonusers.5,8,9 However, very little is known about the
differences in micronutrient intakes in children who do or do not use dietary supplements. Data from the National Health and
Nutrition Examination Survey (NHANES) II (1976-1980) indicate that children who used supplements (<19 years old) had
higher intakes of vitamin C and fruit and vegetables than nonusers.10

Parents who use dietary supplements are more likely to have children who do so (Dwyer J, Nahin R, Rodgers G, et al, un-
published data, June 2012). More than one-third of infants, children, and adolescents (henceforth children) in the United States
are reported to use a dietary supplement.1,11 Picciano et al reported that multivitamin/mineral supplements were themost com-
monly used type of dietary supplement and other frequently used supplements were vitamins A, C, D, and calcium and iron.11 It
remains unclear whether dietary supplements provide micronutrient intakes to help children meet the micronutrient targets
specified in the dietary reference intakes (DRI) or whether supplements simply provide an excess of nutrients to children
who already have adequate intakes from foods.
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was obtained for all participants and the survey protocol was
approved by the Research Ethics Review Board at the NCHS.
The NHANES data are publicly available and NCHS recom-
mends that analysts combine 4 or more years of data to im-
prove the reliability and stability of statistical estimates.12

This analysis was completed using NHANES 2003-2004
and NHANES 2005-2006 datasets. The combined sample in-
cluded 18 063 participants who had provided 24-hour dietary
intake data. Of these, those who were 19 years or older, preg-
nant, or lactating were excluded, leaving an analytical sample
of 7250 for children ages 2 to 18 years. We also examined
prevalence of dietary supplement use in those <2 years of
age (n = 1703); however, complete dietary recall data is not
available on this age group so that analysis is limited to basic
descriptive data.

Dietary Intake
Dietary Intake Using 24-Hour Recalls. NHANES par-
ticipants were asked to complete 2 dietary recall interviews.
The first dietary recall interviews were collected in-person
by trained dietary interviewers. Proxy respondents provided
dietary information for young children and proxy-assisted
interviews were used for 6-11 year olds. The second dietary
recall interview was completed by telephone 3 to 10 days after
the health examination. Both recalls were collected using the
United States Department of Agriculture Automated
Multiple-Pass Method dietary interview methodology.13,14

Dietary Supplement Use. The dietary supplement ques-
tionnaire was collected as part of the household interview.15

This questionnaire assesses participants’ use of vitamins,
minerals, herbs, and other dietary supplements over the
past 30 days. Survey personnel also collected detailed infor-
mation about the type, consumption frequency, duration,
and amount of each reported dietary supplement that re-
spondents took. The average daily intake of vitamins from di-
etary supplements was calculated for individuals using the
number of days that supplement use was reported, the re-
ported amount taken per day, and the serving size unit
from the product label; the details on these procedures are
available elsewhere.16,17 We defined nonusers of supplements
as those who did not report taking a dietary supplement
within the last 30 days. Users of dietary supplements are de-
fined as those who reported taking a dietary supplement that
contained a given vitamin or mineral within the last 30 days.

Comparisons to the DRI Values
The prevalence of inadequate dietary intakes of a group was
determined using the estimated average requirement (EAR)
cut-point method for all vitamins and minerals except
iron.17 The probability method was used to determine iron
intakes below the EAR. Both the probability and the cut-
point method require more than one 24-hour dietary recall
to adjust the dietary intakes for an individual to produce
usual dietary intakes. The EAR cut-point method assumes
that there is no correlation between intakes and require-
ments; the variance in intakes is greater than the variance
838
of requirements; and the distribution of requirements is sym-
metrical around the EAR. If these assumptions are met, as
was the case for all nutrients examined in this study except
iron, the number of individuals with usual intakes below
the EAR is proportionate to the prevalence of the group
with inadequate intakes. Because the distribution of require-
ments for iron was skewed (ie, not symmetrical), the cut-
point method was not appropriate and the probability
method was applied.18

Vitamin Bioequivalence
Folic acid does not occur naturally in the food supply but, in-
stead, is the form of the vitamin that manufacturers use to
fortify foods and in dietary supplements. The bioavailability
of food folate is lower than that of folic acid in fortified foods
and dietary supplements. For this reason, the Food and
Nutrition Board of the National Academies developed the di-
etary folate equivalent to reflect this differential bioavailabil-
ity.19 The EAR for folate is expressed in dietary folate
equivalent whereas the tolerable upper intake level (UL) is
for synthetic folic acid only. The Food and Nutrition Board
established the EAR for vitamin A in mg of retinol activity
equivalents to account for the different biologic activities of
retinol and the provitamin-A carotenoids.20 The UL for vita-
min A applies only to mg of retinol and does not include the
provitamin-A carotenoids. The DRI for vitamin E is estab-
lished in mg of alpha-tocopherol.21 The UL for vitamin E is
only for supplemental sources and does not include vitamin
E that occurs naturally in foods. The UL is set for magnesium
only from supplemental sources.22

Statistical Analysis
We adjusted the 24-hour dietary recall data for within-person
variability and other covariates using the National Cancer In-
stitute (NCI) method23; the amount-only part of the NCI
method (ie, not the frequency of intake that applies to usual
intake of foods) is applicable to estimates of usual nutrient
intakes. This method removes the effect of the sequence of
the 24-hour dietary recall from the estimated nutrient intake
distribution (day 1 or day 2). We also adjusted for the day of
the week that the survey personnel collected the 24-hour re-
call data, which we dichotomized as weekend (Friday-Sun-
day) or weekday (Monday-Thursday). The final covariate
was the use of dietary supplements. Additional details on
the NCI method are available elsewhere,23 and the SAS mac-
ros necessary to fit this model and to estimate usual intake
distributions are available on the NCI website.24

All statistical analyses were performed using SAS (v. 9.2,
SAS Institute Inc, Cary, North Carolina) software. Sample
weights were used to account for differential nonresponse
and non-coverage and to adjust for planned oversampling
of some groups. Mean usual dietary and total vitamin and
mineral intakes were estimated, and these means were com-
pared between dietary supplement users and nonusers and
the proportion meeting the EAR and exceeding the UL by
computing a Z-statistic. Significance was set at a Bonfer-
roni-corrected P value of <.003.
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Results

Prevalence of dietary supplement use varied by age. Among
children less than the age of 2, 21% reported use of dietary
supplements (Figure 1; available at www.jpeds.com).
Non-Hispanic White infants (25%) were more likely than
Non-Hispanic Black (11%) or Mexican American (12%)
infants to use supplements. Among 2- to 8-year-old
children, 42% used dietary supplements (44% in males and
39% in females); non-Hispanic White children were
reported to have higher use of supplements (50%) than
non-Hispanic Black (27%) or Mexican American (29%)
children. The prevalence of use of any dietary supplements
by those 9-13 years old (29% for both males and females)
and 14-18 years old (26%, 23% in males and 30% in
females) has been reported elsewhere.1

Comparison of Micronutrients from Food Sources
Only
No significant differences existed between users and nonusers
of dietary supplements in mean micronutrient intakes from
food sources only (Tables I and II; available at www.jpeds.
com). However, children who were nonusers had
a significantly higher prevalence of inadequate intakes
(ie, % <EAR) from food sources only than supplement
users for calcium, magnesium, phosphorus, vitamin A, and
vitamin C (Figure 2; available at www.jpeds.com); but, the
prevalence did not differ for the other vitamins and mineral
examined.

Contribution of Supplements to Micronutrient
Intakes
Among 2-8 year olds, dietary supplement users had signifi-
cantly higher mean total intakes (foods and supplements
combined) of all minerals examined with the exception of
calcium and selenium in males and phosphorus in both
Table III. Usual daily mean (SE) mineral intakes by dietary su
and adolescents, 2003-2006

2-8 y old

Nonusers Users Non

Males n = 1264
Calcium (mg) 1104 (22) 1213 (36) 1081
Iron (mg) 14.7 (0.3) 27.6 (1.6)* 17.3
Magnesium (mg) 237 (4) 246 (9)* 260
Zinc (mg) 11.3 (0.2) 19.1 (1.1)* 12.7
Phosphorus (mg) 1277 (19) 1334 (42) 1418
Copper (mg) 1.1 (0.02) 2.5 (0.2)* 1.2
Selenium (mg) 88 (1) 107 (7) 108

Females n = 1337
Calcium (mg) 942 (21) 1119 (36)* 911
Iron (mg) 13.3 (0.3) 25.7 (1.9)* 13.9
Magnesium (mg) 207 (4) 233 (7)* 217
Zinc (mg) 9.6 (0.2) 17.3 (1.0)* 10.5
Phosphorus (mg) 1127 (22) 1250 (57) 1166
Copper (mg) 0.9 (0.02) 2.4 (0.2)* 1.0
Selenium (mg) 81 (1) 107 (8)* 90

Mineral intakes for nonusers of dietary supplements are from food sources only. Mineral intakes for u
Values presented as mean (SE). Significant differences are denoted by an asterisk at a Bonferroni-

Do Dietary Supplements Improve Micronutrient Sufficiency in Ch
males and females (Table III). Among males age 9-13
years, users had significantly higher intakes of calcium,
iron, zinc, and copper. Females age 9-13 years who used
supplements had significantly higher intakes of all minerals
than nonusers with the exception of selenium. Both male
and female supplement users ages 14-18 years had higher
mean mineral intakes for all minerals examined. Similarly,
across all age and sex groups, supplement users had
significantly higher mean vitamin intakes than nonusers for
all vitamins examined except for vitamin K (Table IV).
Micronutrient supplement use lowered the prevalence of

inadequate intakes for many vitamins and minerals among
children and adolescents in the United States (Figure 3).
Compared with users, nonusers had a significantly higher
prevalence of inadequacy in their usual intakes of calcium,
and vitamins A, C, D, and E across all age groups (Table V;
available at www.jpeds.com). The prevalence of inadequate
dietary intakes of phosphorus, copper, selenium, zinc,
folate, or vitamin B-6 and B-12 among 2-8 year olds in the
United States was negligible, regardless of supplement use.
Among 9-13 year olds, the prevalence of inadequate
phosphorus, copper, selenium, or vitamin B-12 intake did
not differ between users and nonusers, but it did for the
other micronutrients examined. Among those aged 14-18
years, supplement users had a significantly lower prevalence
of inadequate intake of all of the micronutrients examined,
with the sole exceptions of iron and phosphorous.
Dietary supplement use was associated with an increased

prevalence of usual intakes above the UL for several micronu-
trients: iron, zinc, folic acid, and vitamins A and C (and cop-
per and selenium among 2-8 year olds) (Figure 4; Table VI;
available at www.jpeds.com). For other micronutrients, users
of dietary supplements had the same or only a negligibly
higher prevalence of intakes above the UL compared with
nonusers for calcium, magnesium, phosphorus, vitamins
B-6, D, and E. There is no UL established for vitamin B-12
pplement use, sex, and age group in United States children

9-13 y old 14-18 y old

users Users Nonusers Users

n = 1009 n = 1351
(31) 1243 (36)* 1151 (32) 1490 (97)*
(0.4) 30.8 (2.4)* 19.1 (0.5) 31.5 (1.3)*
(6) 283 (14) 281 (7) 377 (21)*
(0.3) 21.9 (1.3)* 14.9 (0.4) 26.1 (1.3)*
(25) 1427 (67) 1562 (40) 1875 (144)*
(0.03) 2.6 (0.2)* 1.3 (0.03) 2.9 (0.2)*
(3) 118 (10) 127 (3) 180 (11)*

n = 1039 n = 1250
(29) 1161 (77)* 794 (19) 1188 (68)*
(0.3) 25.7 (1.7)* 13.5 (0.3) 28.5 (2.3)*
(4) 274 (17)* 204 (4) 286 (13)*
(0.2) 18.7 (1.7)* 9.9 (0.2) 19.2 (0.8)*
(29) 1413 (69)* 1101 (25) 1170 (57)
(0.02) 2.3 (0.1)* 1.0 (0.02) 2.3 (0.1)*
(2) 114 (27) 88 (2) 115 (6)*

sers of supplements represent the total intake from food sources and from dietary supplements.
corrected P value of #.003.
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Table IV. Usual daily mean (SE) vitamin intakes by dietary supplement use, sex, and age group in United States children
and adolescents, 2003-2006

2-8 y old 9-13 y old 14-18 y old

Nonusers Users-total Nonusers Users-total Nonusers Users-total

Male n = 1264 n = 1009 n = 1351
Folate (DFE) 535 (12) 1049 (52)* 592 (19) 1428 (273)* 641 (20) 1250 (64)*
Vitamin B6 (mg) 1.8 (0.1) 3.1 (0.2)* 1.9 (0.05) 4.5 (0.9)* 2.2 (0.1) 8.8 (2.6)*
Vitamin B12 (mg) 6.0 (0.2) 11.6 (1.3)* 6.1 (0.2) 14.2 (2.4)* 7.1 (0.3) 18.3 (3.1)*
Vitamin A (RAE) 664 (17) 1525 (102)* 678 (26) 2201 (603)* 628 (23) 1558 (127)*
Vitamin C (mg) 103 (5) 186 (12)* 80 (4) 201 (24)* 88 (6) 257 (24)*
Vitamin D (mg) 7.8 (0.2) 15.6 (0.9)* 6.3 (0.2) 17.8 (3.7)* 6.0 (0.2) 13.1 (2.2)*
Vitamin E (ATE) 5.6 (0.1) 20.1 (2.0)* 6.6 (0.2) 28.3 (8.5)* 7.3 (0.3) 35.8 (6.3)*
Vitamin K (mg) 48.6 (1.6) 63.5 (7.2) 57.9 (2.1) 66.1 (6.0) 64.5 (2.8) 92.7 (7.9)*

Female n = 1337 n = 1039 n = 1250
Folate (DFE) 506 (14) 1038 (115)* 510 (15) 1068 (92)* 478 (13) 953 (39)*
Vitamin B6 (mg) 1.6 (0.1) 2.9 (0.3)* 1.6 (0.1) 3.2 (0.3)* 1.5 (0.04) 4.8 (0.8)*
Vitamin B12 (mg) 5.2 (0.1) 12.0 (2.2)* 4.9 (0.2) 10.0 (1.3)* 4.2 (0.1) 13.4 (2.0)*
Vitamin A (RAE) 574 (16) 1536 (171)* 531 (23) 1548 (148)* 460 (15) 1427 (135)*
Vitamin C (mg) 90 (3) 169 (16)* 74 (4) 199 (24)* 68 (3) 245 (22)*
Vitamin D (mg) 6.5 (0.3) 15.8 (2.2)* 5.2 (0.3) 13.8 (1.7)* 3.7 (0.2) 11.4 (0.6)*
Vitamin E (ATE) 5.1 (0.1) 19.1 (2.4)* 5.6 (0.2) 21.4 (2.6)* 5.6 (0.2) 47.6 (17.8)*
Vitamin K (mg) 49.8 (1.9) 66.8 (7.7) 58.3 (1.8) 85.6 (25.1) 59.4 (2.1) 75.6 (7.6)

ATE, alpha tocopherol equivalent; DFE, dietary folate equivalent; RAE, retinol activity equivalent.
Vitamin intakes for nonusers of dietary supplements are from food sources only. Vitamin intakes for users of supplements represent the total intake from food sources and from dietary supplements.
Values presented as mean (SE). Significant differences are denoted by an asterisk at a Bonferroni-corrected P value of #.003.
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in children and so this nutrient could not be evaluated.
Among those age 2-8 years, more than 70% of supplement
users exceeded the UL for zinc (84%), folate (71%), and
vitamin A (72%). Among 9-13 year olds, the highest
prevalence of intakes exceeding the UL was for folate
(35%) and zinc (32%), whereas among those aged 14-18, it
was iron (�9%), zinc (8%), and folate (13%).

Discussion

Adequate nutrient intake through food choices should always
be recommended by nutrition and health professionals. Die-
tary supplement use may be appropriate and is recommen-
ded during certain life stages; for example, vitamin D for
breast-fed infants and folic acid for reproductive-aged fe-
males. However, the use of dietary supplements is widespread
in both adults and children in the United States. The question
Figure 3. Prevalence (%) of United States children (ages 2-18 yea
by dietary supplement use in the United States, 2003-2006. Valu
noted by an asterisk at a Bonferroni-corrected P value of #.003.

840
of interest in this analysis was whether supplements were be-
ing given to children to help meet nutrient recommenda-
tions, and it appears that they were, at least for some
nutrients. Micronutrient supplement use lowered the preva-
lence of inadequate intakes of calcium, iron, magnesium, and
vitamins A, C, D, and E. However, supplement use had little
effect on the prevalence of inadequate intakes of phosphorus,
copper, selenium, folate, and vitamin B-6 and B-12 among
younger children (2-8 year olds) because there were no inad-
equacies of these micronutrients to begin with in that age
group. In the 9-18 year olds, the use of dietary supplements
lowered the prevalence of inadequate intakes more substan-
tially than it did in the 2-8 year olds for almost all vitamins
and minerals. However, the prevalence of use of supplements
among 14-18 year olds was quite low, and so their impact on
adequacy of intakes as a whole was lessened. The use of die-
tary supplements did not substantially alter intakes of
rs) with inadequate micronutrient intakes in the United States
es presented as percentages. Significant differences are de-
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Figure 4. Prevalence of United States children (ages 2-18 years) with micronutrient intakes exceeding the upper tolerable intake
level by dietary supplement use in the United States, 2003-2006. Values presented as percentage. Significant differences are
denoted by an asterisk at a Bonferroni-corrected P value of #.003.
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phosphorus, selenium, and vitamin K because these tend to
be in very low doses in children’s supplements.

The majority of children aged 2-8 years who did not use
supplements failed to meet recommendations for calcium,
and vitamins D and E and more than �30% failed to meet
the EAR for magnesium and vitamin A. However, even
among supplement users, more than one-third of the chil-
dren aged 2-18 years failed to meet calcium and vitamin D
recommendations (Figure 3), suggesting that consideration
should be given to reformulating supplements for these
nutrients. In those aged 14-18 years, several other nutrients
of public health concern were also identified from this
analysis: magnesium, phosphorus, and vitamins A, C, and
E. Calcium and vitamin D are critical for healthy bone and
teeth formation,25 and vitamin E is important for immune
function and acts as an antioxidant.21 Vitamin A is
important for vision, bone growth, and cell division and
differentiation.21 Magnesium is needed for over 300
biochemical reactions in the body and is involved in energy
production, protein synthesis, and muscle contraction.22

About one-half of those who used magnesium-containing
dietary supplements in their teenage years did not achieve
the EAR.

Conversely, supplement use did increase the prevalence of
intakes above the UL for iron, zinc, vitamin A, and folic acid
in all age groups and for vitamin C, copper, and selenium in
those 2-8 years old. Little is known about the long-term ef-
fects of high doses of these micronutrients in children. The
DRIs for children are generally set as extrapolations from
studies conducted with adults. These data should be inter-
preted with this caveat in mind, particularly in the youngest
of children for whom the least data is available to set recom-
mendations. More than 7% of children (2-8 years) usually
have nutrient intakes from foods alone that exceed the UL
for copper, selenium, folic acid, vitamin A, and zinc, with
zinc being the most notable (45% of nonusers and 84% of
users reporting usual intakes >UL).
Do Dietary Supplements Improve Micronutrient Sufficiency in Ch
The strengths of this investigation are that it utilizes
nationally-representative survey data and that we have em-
ployed statistical models to estimate long-term, habitual mi-
cronutrient intakes.18 We extend previous studies by
examining users and nonusers as 2 distinct groups.When sup-
plement users and nonusers are combined in to one group for
analysis, the impact that supplements make are diluted. The
prevalence of inadequate intakes (ie, % <EAR) is under-
estimated for nonusers, whereas the prevalence of excessive
intakes (ie, % > UL) is under-estimated for users. However,
it should be noted that the statistical models that we applied
to make these estimates reflective of habitual, usual intakes
rely upon the assumptions that reported nutrient intakes
from food sources on the 24-hour recalls are unbiased and
the self-reported dietary supplement intake reflects true
long-term supplement intake. The estimates of nutrients con-
tributed by dietary supplements depend on the label declara-
tions rather than analytical values; work is underway by the
National Institutes of Health Office of Dietary Supplements
and the United States Department of Agriculture Nutrient
Data Laboratory to examine the analytical content of chil-
dren’s dietary supplement in comparisonwith labeled levels.26

Few studies are available for comparison. Previous work
indicates the users of dietary supplements are more likely
than nonusers to have higher intakes of energy, iron, and vi-
tamin C10 and were also more likely to make healthy food
choices27 and physical activity practices.28 Taken together
with this study, these data support the contention that the ba-
sic diets of children who use dietary supplements are different
than children who do not use supplements for most of the
micronutrients. Children who are users of supplements con-
sistently had a significantly lower prevalence of nutrient inad-
equacy compared with children who do not use supplements.
However, usual intakes of calcium, vitamin A, vitamin D, and
magnesium remain low in children despite use of these sup-
plements (ie, >20% have total intakes <EAR), suggesting that
additional strategies, possibly including reformulation of the
ildren and Adolescents? 841
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levels of some of these nutrients in supplements may be in
order. Those aged 14-18 years are of particular concern be-
cause they have the highest prevalence of nutrient inadequacy
and low prevalence of dietary supplement use.

Dietary supplement use in children remains a controversial
strategy to improve nutrient intakes because, even though
their use is associated with lower prevalence of inadequate
intakes, it is also associated with an increased risk of excessive
intakes (ie, above the UL). For this reason, Murphy et al have
previously suggested that dietary supplement manufacturers
better tailor the levels of micronutrients in supplements to
help achieve a balance between nutrient adequacy and
excess.29 n
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Table I. Usual daily mean (SE) mineral intakes from food sources only by dietary supplement use, sex, and age group in
United States children and adolescents, 2003-2006

2-8 y old 9-13 y old 14-18 y old

Nonusers Users-foods Nonusers Users-foods Nonusers Users-foods

Males n = 1264 n = 1009 n = 1351
Calcium (mg) 1104 (22) 1118 (43) 1081 (31) 1128 (71) 1151 (32) 1335 (83)
Iron (mg) 14.7 (0.3) 14.4 (0.7) 17.3 (0.4) 17.4 (1.2) 19.1 (0.5) 24.5 (2.7)
Magnesium (mg) 237 (4) 228 (7) 250 (6) 254 (11) 285 (9) 316 (16)
Zinc (mg) 11.3 (0.2) 10.9 (0.4) 12.7 (0.3) 13.8 (0.5) 14.9 (0.4) 15.6 (0.7)
Phosphorus (mg) 1277 (19) 1271 (46) 1418 (25) 1361 (67) 1562 (40) 1799 (124)
Copper (mg) 1.1 (0.02) 1.0 (0.03) 1.2 (0.03) 1.2 (0.1) 1.3 (0.03) 1.6 (0.1)
Selenium (mg) 88 (1) 78 (7) 108 (3) 106 (12) 127 (3) 143 (110

Females n = 1337 n = 1039 n = 1250
Calcium (mg) 942 (21) 1041 (37) 911 (29) 1068 (75) 794 (19) 972 (58)
Iron (mg) 13.3 (0.3) 12.8 (0.7) 13.9 (0.3) 15.1 (1.5) 13.5 (0.3) 13.8 (0.7)
Magnesium (mg) 207 (4) 219 (6) 214 (5) 250 (15) 203 (5) 240 (5)*
Zinc (mg) 9.6 (0.2) 9.8 (0.3) 10.5 (0.2) 11.0 (1.0) 9.9 (0.2) 10.0 (0.5)
Phosphorus (mg) 1127 (22) 1198 (54) 1166 (29) 1344 (74) 1101 (25) 1122 (59)
Copper (mg) 0.9 (0.02) 1.0 (0.03) 1.0 (0.02) 1.2 (0.04) 1.0 (0.02) 1.0 (0.2)
Selenium (mg) 81 (1) 95 (6) 90 (2) 101 (25) 88 (2) 91 (5)

Mineral intakes for nonusers and users of dietary supplements are from food sources only. Minerals contributed from dietary supplements are not included in the estimates.
Values presented as mean (SE). Significant differences are denoted by an asterisk at a Bonferroni-corrected P value of #.003.

Table II. Usual daily mean (SE) vitamin intakes from food sources only by dietary supplement use, sex, and age group in
United States children and adolescents, 2003-2006

2-8 y old 9-13 y old 14-18 y old

Nonusers Users-foods Nonusers Users-foods Nonusers Users-foods

Male n = 1264 n = 1009 n = 1351
Folate (DFE) 535 (12) 548 (20) 592 (19) 657 (43) 641 (20) 757 (35)
Vitamin B6 (mg) 1.8 (0.1) 1.7 (0.1) 1.9 (0.05) 2.0 (0.1) 2.2 (0.1) 2.3 (0.2)
Vitamin B12 (mg) 6.0 (0.2) 5.5 (0.3) 6.1 (0.2) 6.2 (0.3) 7.1 (0.3) 7.2 (0.6)
Vitamin A (RAE) 664 (17) 642 (30) 678 (26) 714 (38) 628 (23) 704 (53)
Vitamin C (mg) 103 (5) 100 (5) 80 (4) 87 (7) 88 (6) 95 (9)
Vitamin D (mg) 7.8 (0.2) 7.6 (0.5) 6.3 (0.2) 6.8 (0.6) 6.0 (0.2) 6.5 (0.6)
Vitamin E (ATE) 5.6 (0.1) 5.1 (0.2) 6.6 (0.2) 6.5 (0.4) 7.3 (0.3) 7.2 (0.4)
Vitamin K (mg) 48.6 (1.6) 49.2 (5.4) 57.9 (2.1) 51.3 (6.4) 64.5 (2.8) 75 (8)

Female n = 1337 n = 1039 n = 1250
Folate (DFE) 506 (14) 476 (13) 510 (15) 582 (43) 478 (13) 512 (38)
Vitamin B6 (mg) 1.6 (0.1) 1.5 (0.1) 1.6 (0.1) 1.7 (0.1) 1.5 (0.04) 1.5 (0.1)
Vitamin B12 (mg) 5.2 (0.1) 4.8 (0.2) 4.9 (0.2) 4.9 (0.6) 4.2 (0.1) 4.5 (0.3)
Vitamin A (RAE) 574 (16) 584 (23) 531 (23) 669 (58) 460 (15) 559 (59)
Vitamin C (mg) 90 (3) 81 (4) 74 (4) 85 (9) 68 (3) 69 (7)
Vitamin D (mg) 6.5 (0.3) 6.7 (0.4) 5.2 (0.3) 6.0 (0.9) 3.7 (0.2) 5.0 (0.5)
Vitamin E (ATE) 5.1 (0.1) 5.0 (0.2) 5.6 (0.2) 6.8 (0.5) 5.6 (0.2) 5.6 (0.3)
Vitamin K (mg) 49.8 (2) 56 (6) 58.3 (1.8) 69 (24) 59.4 (2.1) 55 (5)

DFE, dietary folate equivalent; RAE, retinol activity equivalents; ATE, alpha-tocopherol equivalents.
Vitamin intakes for nonusers and users of dietary supplements are from food sources only. Vitamins contributed from dietary supplements are not included in the estimates.
Values presented as mean (SE). No significant difference existed between users and non-users of dietary supplements.
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Table V. The prevalence of inadequate mineral and vitamin intakes by dietary supplement use and age group in United
States children and adolescents, 2003-2006

2-8 y old
n = 2601

9-13 y old
n = 2048

14-18 y old
n = 2601

Nonusers Users Nonusers Users Nonusers Users

Calcium (mg) 23 (1) 13 (2)* 66 (2) 46 (5)* 67 (2) 36 (5)*
Iron (mg) 0.6 (0.1) 0 0.4 (0.1) 0* 5.6 (0.5) <1
Magnesium (mg) 2 (0.3) <1 33 (2) 18 (3)* 84 (2) 52 (5)*
Zinc (mg) 0.2 (0.1) 0 7.3 (1.0) <1* 12.7 (1.4) 1.7 (0.6)*
Phosphorus (mg) <1 0 29 (2) 16 (4) 29 (2) 19 (4)
Copper (mg) 0 0 1.6 (0.3) <1 8.5 (0.8) 2.1 (1.0)*
Selenium (mg) 0 0 <1 0 1.1 (0.3) 1.0 (0.7)
Folate (DFE) <1 0 2.4 (0.6) <1* 10.9 (1.3) 1.1 (0.5)*
Vitamin B6 (mg) <1 0 2.6 (0.6) <1* 10 (1) <1*
Vitamin B12 (mg) 0 0 <1 0 3.1 (0.6) <1*
Vitamin A (RAE) 5 (0.7) <1* 30 (2) 1.5 (0.7)* 59 (2) 5.9 (1.2)*
Vitamin C (mg) 2 (0.4) <1* 20 (1.7) 1.7 (0.8)* 42 (3) 7.3 (1.2)*
Vitamin D (mg) 81 (2) 27 (3)* 89 (1) 32 (6)* 93 (1) 36 (4)*
Vitamin E (ATE) 64 (2) 3.7 (0.6)* 89 (1) 12 (4)* 97 (1) 21 (2)*

Nutrient intakes for non-users of dietary supplements are from food sources only. Nutrient intakes for users of supplements represent the total intake from food sources and from dietary supple-
ments.
Values presented as percentage (SE). Significant differences are denoted by an asterisk at a Bonferroni-corrected P value of #.003.

Table VI. The prevalence of mineral and vitamin intakes exceeding the UL by dietary supplement use, sex, and age group
in United States children and adolescents, 2003-2006

2-8 y old
n = 2601

9-13 y old
n = 2048

14-18 y old
n = 2601

Nonusers Users Nonusers Users Nonusers Users

Calcium (mg) <1 <1 <1 <1 <1 <1
Iron (mg) 0 4.5 (1.0)* 0 5.4 (2.4)* 0 8.5 (2.6)*
Magnesium (mg) 0.2 (0.1) <1 0 <1 0 1.0 (0.7)
Zinc (mg) 45 (2) 84 (2)* <1 32 (5)* <1 8 (2)*
Phosphorus (mg) 0 <1 0 0 0 0
Copper (mg) 7.7 (0.8) 39 (4)* 0 <1 0 0
Selenium (mg) 7.5 (0.6) 20 (6)* <1 0 0 <1
Folic acid (mg) 8.7 (1.2) 71 (3)* <1 35 (6)* <1 13 (2)
Vitamin B6 (mg) 0 <1 0 <1 0 1.5 (1.0)
Vitamin A (mg Retinol) 13 (1) 72 (3)* <1 21 (3)* 0 1.5 (0.6)
Vitamin C (mg) <1 2.5 (0.4)* 0 1.0 (0.8) 0 <1
Vitamin D (mg) 0 <1 0 1.8 (1.1) 0 0
Vitamin E (ATE) 0 <1 0 0 0 <1

Nutrient intakes for nonusers of dietary supplements are from food sources only. Nutrient intakes for users of supplements represent the total intake from food sources and from dietary supplements.
Values presented as percentage (SE). Significant differences are denoted by an asterisk at a Bonferroni-corrected P value of #.003.
The UL for magnesium is for added magnesium to foods or from dietary supplements. The UL for folate is in mg of folic acid, not including folate that naturally occurs in food. The UL for vitamin A is
from retinol only, not from carotenoids with provitamin A activity.
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Figure 1. Prevalence (%) of dietary supplement use by sex and race in infants (<2 years of age) and those aged 2-8 years in the
United States, 2003-2006. NHW, Non-Hispanic White; NHB, Non-Hispanic Black; MA, Mexican American.

Figure 2. Prevalence of United States children (ages 2-18 years) with inadequate micronutrient intakes from food sources only
by dietary supplement use in the United States, 2003-2006. Values presented as percentage. Significant differences are denoted
by an asterisk at a Bonferroni-corrected P value of #.003.
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