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Introduction:

Calcium and vitamin D are underconsumed “nutrients of
concern” in the American diet for all age groups (Dietary
Guidelines Advisory Committee, 2015). Active calcium
absorption occurs in the presence of vitamin D in the small
intestine. Calcium and phosphorous from hydroxyapatite
crystals to strengthen bones (Khazai et all,, 2008). Both
calcium and vitamin D have been identified by The Dietary
Guidelines for Americans 2015-2020 as nutrients of public
health concern whole low intakes are associated with
osteoporosis and other health consequences (U.S. Department
of Health and Human Services and U.S. Department of
Agriculture, 2015). Calcium and vitamin D are featured nutrients
on new, updated Nutrition Facts panel required on
manufactured foods.

Displaying calcium and vitamin D on foods and dietary
supplements will help consumers meet their daily goal amounts,
or Recommended Dietary Allowances (RDAs), approximately
1,000-1,300 milligrams (mg)/daily of calcium, and 15-20
microgram (mcg)/daily of vitamin D, depending on age and
gender (DeBruyne & Pinna, 2020). A 2010 review of National
Health and Nutrition Examination Survey data – a nationally
representative sample of Americans’ nutritional practices –
revealed that 43% of the U.S. population used supplements in
2003-2006, and 37% used vitamin D supplements in 2005-2006
(Bailey et al., 2010).

Methods:

We investigated the doses of calcium and vitamin D3 in
commercial dietary supplements using the Dietary Supplement
Label Database (DSLD) https://dsld.nlm.nih.gov. The DSLD is
an online educational and research tool of The National
Institutes of Health (NIH) developed jointly by The Office of
Dietary of Supplements and The National Library of Medicine.
It is used by students, academics, and other professionals to
access the nutrient contents of over 80,000 products sold in the
U.S. Each dietary supplement listing includes full label-derived
information from dietary supplement products marketed in the
U.S. We accessed the database to search all calcium chew
and calcium gummy dietary supplements between October
2019 and November 2019.
Our first search of “supplements that contained calcium”

yielded thousands of results, so we limited our search to only
“calcium chews” and “calcium gummies.” This search yielded
hundreds of calcium-containing chews and gummies. We then
eliminated supplements that didn’t contain “calcium” in the
name of the supplement, for example, multivitamin mineral
supplements that contained calcium were eliminated, and we
retained only “calcium” or “calcium with vitamin D
supplements.” After combining like products, for example,
different flavors of the same calcium chew and different sized
containers of the same calcium chew, we had a total of 13
calcium chews and 17 calcium-containing gummies.
From this information, we developed our DSLD spreadsheet

that contained information as follows:

• product name
• date that the product was entered into the database
• form, that is, gummy or chew
• dose (how many gummies or how many chews were
recommended as a dose)

• manufacturer
• calcium content in mg and
• Vitamin D content in mcg or International Units (IU)
(whichever value was given for the product). We then
converted IUs to mcg so that we could uniformly compare all
vitamin D contents in the same unit of measure (mcg).

Presumably, at the time we collected the information, all
products were available for commercial sale in the U.S.

Analysis:

When comparing the calcium gummy versus calcium chew
supplements, we can multiple analytical tests on our data. We
first identified the calcium levels and the vitamin D levels for
each gummy and chew. Calcium and vitamin D levels were
recorded for each individual gummy and chew, and also per
the recommended dosage listed on the Nutrition Facts label.
Prior to beginning any of the analyses, any outliers in the data
had to be identified. The Mahalanobis Distance of each data
point – that is, the distance from any supplement’s vitamin D
level or calcium level to the overall average vitamin D level or
calcium level – was calculated. After computing the
Mahalanobis Distance for each and arriving at a center of
mass, it was apparent that the data did not include any
outliers. The data shown in Figure 1 shows that the data
points all lie within an appropriate range of the center of mass.

Figure 1. Mahalanobis Distance

We began by analyzing the recommended calcium doses in
the 29 calcium supplements. The mean amount of calcium in
the supplement doses was 422.06 mg for the gummies and
530.7 mg for the chews. A Levene’s Test was run and equality
of variances between the two groups was supported. Figure 2
shows the analysis for the calcium content of calcium gummies
vs. calcium chews. Because Levene’s Test yielded a
significance of 0.986, we can assume equality of variances
between the groups. However, the significance level for a two-
tailed difference of means is 0.083. Thus, a statistically
significant difference between the means cannot be concluded
without an allowance of 8.3% error. Traditionally an alpha level
(the present amount of error allowed) is 5%. If an individual
takes the recommended doses for the sampled calcium
supplements, there is not a significant difference in calcium
content between gummies and chews.

Figure 2. Independent Samples Test for Calcium Content
in Gummy vs. Chew

Following this analysis, we compared the calcium content in
the individual supplements, which sometimes varied from the
recommended label doses. The chews averaged 436.5385 mg
per unit while the gummies provided 202.4510 mg of calcium
per unit. The difference between these sets of data appears
much more pronounced than the labeled dosage comparison.
In Figure 3, it is shown that the significance value for the t-test
was reported 0.000. It can be stated with nearly full certainty
that there is a statistically significant difference between
calcium amounts in individual gummy and chew supplements.

Figure 3. Independent Samples Test for Calcium in Gummy
vs, Chew Per Unit

After comparing the calcium content in the gummy and chew
supplements, the vitamin D contents were analyzed. The
calcium chews produced a mean of 16.00962 mcg of vitamin D,
while the gummies yielded a mean of 17.26563 mcg. The
significance level for a two-tailed test difference of means was
0.699. Thus, in order to assume a significant difference
between the levels of vitamin D in the groups, 69.9% error
would have to be allowed. Figure 4 depicts the data for the
vitamin D analysis between the gummy and chew doses.
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Figure 4. Independent Samples Test for Vitamin D in
Gummy vs. Chew

Looking at the Vitamin D content per individual calcium
gummy or chew, the difference between the produced means
is much more pronounced. The chews produced a mean of
13.41346 mcg of vitamin D and the gummies produced a
mean of 8.43229 mcg of vitamin D. Figure 5 displays the data
from the independent samples test run for the gummy and
chew unit amounts of vitamin D. While the significance level
dropped from the analysis of the supplement dose, it is still
above the desired alpha level of 0.05. There is no significant
difference in the amount of vitamin D when taking calcium
supplements in gummy or chew form, whether or not an
individual is following the recommended dosing.

Figure 5. Independent Samples Test for Vitamin D in
Gummy vs. Chew Units

Conclusion:

We analyzed 30 supplements, 17 gummies and 13 chews
for calcium content and for vitamin D content. Using
independent sample t-tests, we found a demonstrable
difference in calcium content between individual gummies and
chews. When analyzing vitamin D content per individual
gummy or chew, the data suggested that there was a
difference in vitamin D content, but it did not quite meet the
standard .05 level of significance.
There was no statistically significant difference between

calcium or vitamin D content when accounting for the full
recommended dosage. There is more calcium and vitamin D
in a single chew than in a single gummy, however, if one takes
the recommended dosage of calcium gummy or chew, there is
no significant difference between calcium or vitamin D intake.

Future Research and Delimitations:

If this study were repeated, access to a higher number of
calcium supplements would increase the sample size
necessary to improve validity and potentially show a greater
statistical difference between gummies and chews.

Mahalanobis Distance Frequency Percent Valid Percent

Valid……………… 12.07120 1 1.0 3.4

4.806 1 1.0 3.4

3.27908 2 2.1 6.9

2.84426 1 1.0 3.4

2.77280 1 1.0 3.4

2.75510 1 1.0 3.4

2.68967 2 2.1 6.9

2.27709 1 1.0 3.4

1.36780 1 1.0 3.4

1.19063 1 1.0 3.4

1.16396 1 1.0 3.4

1.16160 9 9.4 31.0

.58151 3 3.1 10.3

.15365 4 4.2 13.8

Total 29 30.2 100.0

Missing System 67 69.8

Total 96 100.0

Levene’s Test for Equality of Variances t-test for Equality of Means

F Significance t df
Significance = (2-
tailed) Mean Difference

Std. Error 
Difference 

Calcium 
Content

Equal variances 
assumed

.000 0.986 1.797 28 0.083 108.710 60.502

Levene’s Test for Equality of Variances t-test for Equality of Means

F Significance t df
Significance = (2-
tailed) Mean Difference

Std. Error 
Difference 

Calcium 
Content

Equal variances 
not assumed

10.453 0.003 4.825 15.475 .000 234.08748 48.51056

Levene’s Test for Equality of Variances t-test for Equality of Means

F Significance t df
Significance = (2-
tailed)

Mean 
Difference

Std. Error 
Difference 

Calcium 
Content

Equal variances 
assumed

.185 .671 -.391 27 .699 -1.256010 3.209602

Levene’s Test for Equality of 
Variances

t-test for Equality of Means

F Significance t df
Significance = (2-
tailed)

Mean 
Difference

Std. Error 
Difference 

Calcium 
Content

Equal variances not 
assumed

15.008 .001 1.897 17.486 .074 4.981170 2.625908
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