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In 2008, the American Academy of Pediatrics (AAP) revised their recommended minimum
daily intake of vitamin D for infants and children to 400 1U.1 This was based on the high
prevalence of vitamin D deficiency, persistent incidence of rickets, and historical safety
profile of 400 1U daily supplementation in infants and children.! The AAP recommends that
vitamin D supplementation should begin within the first few days of life and continue until
the infant is consuming at least 1 liter of vitamin D—fortified formula or milk per day.
Breastfed infants are at increased risk of vitamin D deficiency because human milk generally
does not contain sufficient vitamin D, while infant formula is fortified to provide
approximately 400 IU of vitamin D per liter (at normal dilution).2 Adherence to the revised
recommended vitamin D intake guidelines has not been evaluated since enactment.

The objective of our analysis was to evaluate the percentage of US infants meeting the 2008
AAP vitamin D recommendations during 2009 to 2012.

Methods

We analyzed data from the 2009 to 2012 National Health and Nutrition Examination Survey
(NHANES), a cross-sectional continuous survey of noninstitutionalized persons in the
United States.2 An adult proxy, generally a parent, completed the dietary recall for
participants less than 6 years of age, providing information about all food, beverages, and
supplements consumed during the 24 hours prior to the interview. All analyses accounted for
the multistage, complex sampling design and used the day-1 dietary recall weights.

Infants (0—11 months) with dietary recall information were included in our analysis (n =
739). We estimated the percentage meeting the 2008 AAP vitamin D recommendations on a
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given day, defined as either consuming at least 1 liter of infant formula and/or receiving a
supplement of at least 400 I1U vitamin D. Additionally, we estimated adherence to vitamin D
recommendations by age of infant (0-5 months vs 6-11 months) and breast-feeding status,
separately. Breastfeeding included both exclusive (breastmilk only) and partial (breastmilk
plus formula and/or solid food). Estimates were compared using the 2 test.

During 2009 to 2012, 27.4% (95% confidence interval [CI] = 24.1, 30.9) of US infants (0-
11 months) met the recommendations for vitamin D intake on a given day, which did not
differ by infant age (30.6% for 0-5 months vs 24.3% for 6-11 months; 2> .05). Figure 1
shows breastfed infants were less likely to meet the recommendations compared with non-
breastfed infants (19.3% vs 31.4%; P < .01). Of the breastfed infants who met the
recommendation, most did so through vitamin D supplementation (96.4%; 95% CI = 84.8,
99.8) rather than consuming a liter of formula. Of the non-breastfed infants who met the
recommendation, most did so through formula consumption (86.8%; 95% CI = 77.6, 93.2),
not vitamin D supplementation.

Discussion

Approximately one quarter of US infants aged 0 to 11 months met the 2008 AAP vitamin D
recommendations on a given day in 2009 to 2012. Fewer than 1 in 5 breast-fed infants met
the vitamin D recommendations compared to nearly 1 in 3 non-breastfed infants. We found
that the majority of US infants were not adhering to the current vitamin D recommendations
in the previous 24 hours, which was similar to estimates of infants not meeting the 2008
recommendations during 2005 to 2007.4 Our study only evaluated one 24-hour period:;
adherence to recommendations based on usual intake remains unknown and results based on
usual intake could differ from the results based on a single day’s intake. Reasons for low
vitamin D supplementation might be varied, but could be because many pediatric health care
providers do not recommend vitamin D supplementation to their patients.>6

The findings from our study show a gap between current vitamin D intake and the 2008
AAP vitamin D recommendations for US infants, particularly for breastfed infants.

Acknowledgments

Funding

The author(s) disclosed receipt of the following financial support for the research, authorship, and/or publication of
this article: This work was performed under employment of the US federal government; the authors did not receive
any outside funding.

References

1. Wagner CL, Greer FR. Prevention of rickets and vitamin D deficiency in infants, children, and
adolescents. Pediatrics. 2008; 122:1142-1152. [PubMed: 18977996]

2. Institute of Medicine Committee to Review Dietary Reference Intakes for Vitamin D, Calcium. The
National Academies collection: reports funded by National Institutes of Health. In: Ross, AC.;

Clin Pediatr (Phila). Author manuscript; available in PMC 2017 June 0O1.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Ahrens et al.

Page 3

Taylor, CL.; Yaktine, AL.; Del Valle, HB., editors. Dietary Reference Intakes for Calcium and
Vitamin D. Washington, DC: National Academies Press; 2011.

. Johnson CL, Paulose-Ram R, Ogden CL, et al. National health and nutrition examination survey:

analytic guidelines, 1999-2010. Vital Health Stat. 2013; 2(161):1-24.

. Perrine CG, Sharma AJ, Jefferds ME, Serdula MK, Scanlon KS. Adherence to vitamin D

recommendations among US infants. Pediatrics. 2010; 125:627-632. [PubMed: 20308221]

. Dawodu A, Zalla L, Woo JG, Herbers PM, Davidson BS, Heubi JE, Morrow AL. Heightened

attention to supplementation is needed to improve the vitamin D status of breastfeeding mothers and
infants when sunshine exposure is restricted. Matern Child Nutr. 2014; 10:383-397. [PubMed:
22708508]

. Taylor JA, Geyer LJ, Feldman KW. Use of supplemental vitamin D among infants breastfed for

prolonged periods. Pediatrics. 2010; 125:105-111. [PubMed: 19948571]

Clin Pediatr (Phila). Author manuscript; available in PMC 2017 June 0O1.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Ahrens et al. Page 4

=)
S

Percentage
LY =\ B -]
S © © © ©

'S
=3

§

H =

All Breastfeeding Not breastfeeding

- W
o S o

=3

Figurel.
Adherence to current vitamin D recommendations on a given day among US infants aged 0

to 11 months by breastfeeding status, NHANES, 2009 to 2012.

Abbreviation: NHANES, National Health and Nutrition Examination Survey.

895% confidence interval.

Adherence to the 2008 American Academy of Pediatrics vitamin D recommendations on a
given day was defined as either consuming at least 1 liter of infant formula and/or receiving
a supplement of at least 400 IU vitamin D within the 24 hours prior to interview. The
unweighted number of infants included in the sample was 739 (216 breastfeeding and 523
not breastfeeding).
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