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Abstract

Background: Limited nationally representative data are available on dietary supplement (DS) 

use and nutrient exposures from them among infants and toddlers.

Objective: This study evaluated DS use among US infants and toddlers to characterize DS use, 

estimate nutrient intake from DSs, and assess trends in DS use over time.

Methods: Using nationally representative data from NHANES (2007–2014) and trends over time 

(1999–2014) we estimated prevalence of DS use, and types of products used, for US infants and 

toddlers aged <2 y (n = 2823). We estimated median daily intakes of vitamins and minerals 

consumed via DSs for all participants aged <2 y, by age groups (0–11.9 mo and 12.0–23.9 mo), 

and by feeding practices for infants 0–5.9 mo.

Results: Overall, 18.2% (95% CI: 16.2%, 20.3%) of infants and toddlers used ≥1 DS in the past 

30 d. Use was lower among infants (0–5.9 mo: 14.6%; 95% CI: 11.5%, 18.1%; 6–11.9 mo: 11.6%; 

95% CI: 8.8%, 15.0%) than among toddlers (12–23.9mo: 23.3%; 95% CI: 20.4%, 26.3%). The 

most commonly reported DSs were vitamin D and multivitamin infant drops for those <12 mo, 

and chewable multivitamin products for toddlers (12–23.9 mo). The nutrients most frequently 

consumed from DSs were vitamins D, A, C, and E for those <2 y; for infants <6 mo, a higher 

percentage of those fed breast milk than those fed formula consumed these nutrients via DSs. DS 

use remained steady for infants (6–11.9 mo) and toddlers from 1999–2002 to 2011–2014, but 

increased for infants aged 0–5.9 mo from 7% to 20%.
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Conclusions: One in 5 infants and toddlers aged <2 y use ≥1 DS. Future studies should examine 

total nutrient intake from foods, beverages, and DSs to evaluate nutrient adequacy overall and by 

nutrient source.
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INTRODUCTION

Optimal nutrition is essential for the healthy growth and development of infants and young 

children, especially during the critical period of rapid growth from birth to 24 mo. Previous 

editions of the Dietary Guidelines for Americans (DGA) have not focused on this age group, 

largely because of a lack of high quality data (1). However, the 2014 Farm Bill mandates the 

inclusion of infants and toddlers aged <2 y in the 2020–2025 DGA (2). Information on the 

prevalence of dietary supplement (DS) use in the United States, particularly among infants, 

has been identified as a data need to help inform the DGA (1). Although the DGA are food-

based and intended to be met through the consumption of foods and beverages, DSs may be 

beneficial for certain subgroups of the population to help them obtain adequate amounts of 

key nutrients. For example, the American Academy of Pediatrics (AAP) recommends a 

vitamin K supplement immediately after birth for all infants, vitamin D supplementation for 

all breastfed and partially breastfed infants (3), and iron supplementation beginning around 4 

mo for healthy infants born at term who are either fully or partially breastfed (4). 

Furthermore, it is important to monitor the population to assess the sources of nutrients in 

diets in order to help inform policy. It is also important to include nutrients from DSs in 

evaluating the diets of infants and toddlers, because excluding nutrients from DSs when 

estimating nutrient intake could overestimate nutrient inadequacy and underestimate nutrient 

excess in the United States (5, 6). The NHANES collects data on dietary intake from foods, 

beverages, and DSs, providing the opportunity to estimate nutrient intake from all sources 

for the US population, including infants and toddlers aged 0–23.9 mo.

In this article we characterize the use of DSs and the nutrient contributions from DSs, as 

well as examine time trends in DS use among US infants and toddlers (aged <2 y) using the 

most recently available national data from the NHANES survey. This information would be 

useful to inform the forthcoming DGA Committee, for the development of nutritional 

guidance and for informing other clinical and research applications for infants and toddlers 

aged <2 y.

METHODS

Study design

NHANES is a nationally representative cross-sectional survey of the civilian, 

noninstitutionalized US population, conducted by the CDC’s National Center for Health 

Statistics (NCHS) and is not a clinical trial and therefore does not need to be registered. 

NHANES monitors the country’s health and nutritional status through an in-home interview, 

followed by a standardized physical examination at a specially-designed mobile examination 
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center. Study participants are selected using a complex, multistage probability sampling 

design. Survey designs are described in detail elsewhere (7, 8). To increase the precision of 

estimates, NHANES oversampled certain subgroups such as Hispanic individuals, non-

Hispanic blacks, non-Hispanic non-black Asians, low-income non-Hispanic whites, and 

others, in various survey cycles. The NCHS Research Ethics Review board approved the 

NHANES’ protocol. Written parental consent was obtained for all participants aged <18 y. 

A parent or proxy provided sociodemographic information for children aged <16 y. All 

estimates provided for this report were collected via interviewer-administered questionnaires 

that were answered by a proxy, in most cases the mother. Response rates for infants <1 y and 

children 1–5 y participating in the home interview were 92% and 88% in 2007–2008; 89% 

and 90% in 2009–2010; 86% and 82% in 2011–2012; and 82% and 79% in 2013–2014, 

respectively (9–12).

DS use

Information on DS use was collected as part of the in-home interview by an interviewer who 

recorded information from DS labels for products used in the past 30 d, combined with the 

Dietary Supplement Questionnaire that collects information on the consumption frequency, 

duration, amount taken, and motivations for taking each product. The following gate 

question is asked to the proxy of the participant: “Has [CHILD] used or taken any vitamins, 

minerals, herbals or other dietary supplements in the past 30 days? Include prescription and 

non-prescription supplements.” Although we recognize that the participant did not choose to 

take a DS, “DS users” throughout this article is defined as those who, via proxy, reported 

taking or using ≥1 DS in the past 30 d. Types of products were classified according to the 

categorization scheme provided in Supplemental Table 1. Average daily intake was 

estimated by multiplying the number of days taken by the dosage usually consumed, divided 

by 30 d. Nutrients were converted to units consistent with the DRIs and current US FDA 

label regulations (13, 14). Please see Supplemental Table 2 for conversion factors.

Motivations for use were based on a categorical question in which participants, via proxy, 

were shown a hand card with the categories listing various motivations to choose from. If the 

motivations were not on the hand card, additional motivations could be reported. Participants 

were also asked if they took the DS for their own reasons or if the DS was recommended by 

a doctor or another health professional. Frequency of DS use was categorized as 1–14, 15–

29, and 30 d. Further details on the NHANES DS component can be found elsewhere (15–

18).

Covariates

Demographic variables included participant’s age at the time of the screening interview (0–

5.9, 6–11.9, and 12–23.9 mo), sex (boys and girls), race, and Hispanic origin (non-Hispanic 

white, non-Hispanic black, non-Hispanic Asian, and Hispanic). Participants who were 

proxy-identified as other or multiracial were included in overall estimates but are not 

reported separately because the findings relate to a very small and heterogeneous group. 

Three dimensions of socioeconomic status were examined: 1) education level of the head-of-

household (less than high school or high school degree/General Equivalency Diploma, and 

greater than high school education); 2) family poverty-to-income ratio (PIR) (<130%, 130–
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349%, and ≥350%); and 3) eligibility for, and receipt of food benefits from, the Special 

Supplemental Nutrition Program for Women, Infants, and Children (WIC) (WIC recipient, 

WIC eligible but not receiving WIC, WIC income ineligible). The PIR is an index calculated 

from family income divided by a federal poverty guideline specific to family size and 

location. The PIR is used to assess eligibility for federal nutrition programs like the 

Supplemental Nutrition Assistance Program (<130%), WIC (<185%), and free and reduced 

meals in the National School Lunch and Breakfast programs (19). Cutoffs were chosen to 

harmonize with previous reports that provide estimates of nutrient intake among US infants 

and toddlers (20, 21).

Feeding practices and breastfeeding status.

DS use was also examined by feeding practices and breastfeeding status. It is informative to 

assess DS use by these covariates since recommendations exist by feeding status [the AAP 

recommends vitamin D supplementation for all breastfed infants (3)]. Therefore, national 

estimates are important in order to monitor the prevalence of the population that are 

following guidelines. Feeding practices were defined based on the reported consumption of 

breast milk, formula, breast milk and formula, or neither breast milk nor formula from the 

Diet Behavior and Nutrition Questionnaire. It is important to note that infants and toddlers 

could have consumed other milks (including cow milk), solids, juice, and water as well. DS 

use by breastfeeding status was also assessed. This variable included 3 categories: still 

breastfeeding, ever breastfed, or never breastfed and includes infants that were breastfed or 

fed breast milk.

Analytic sample

Data from four 2-y cycles of NHANES were combined for most of the analyses: NHANES 

2007–2008, 2009–2010, 2011– 2012, and 2013–2014. For the analysis of trends in DS use 

over time, data from previous cycles of NHANES were also used: NHANES 1999–2000, 

2001–2002, 2003–2004, and 2005– 2006. Please see the flow chart provided as 

Supplemental Figure 1 for overall exclusions. The analytic sample included boys and girls 

aged 0–<24 mo whose parents, family members, or caretakers participated in the household 

interview as their proxies. One child was excluded from the analysis because use of any DS 

in the past 30 d was unknown. However, respondents whose answers contained missing 

values for covariates such as PIR (n = 229 missing values), education (n = 686 missing 

values), WIC eligibility (n = 290 missing values), and feeding practices or breastfeeding 

status (n = 4 missing values) were not excluded globally in the final analytic sample of 2823. 

Where applicable, item nonresponse is indicated by a footnote.

Statistical analysis

All analyses were performed with SAS-callable SUDAAN, version 9.4, to account for the 

complex survey design. Interview survey weights were used to account for oversampling, 

survey nonresponse, and poststratification. Prevalence estimates were provided for any DS 

use, types of DSs used, frequency of use in the past 30 d, and the most common motivations 

for using DSs. The distribution of average daily intakes was highly positively skewed; 

therefore medians and IQRs (IQR 25th and 75th) were estimated for daily intake of selected 

nutrients. Variance estimates were calculated using the Taylor linearization. CIs were 
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constructed using the Clopper–Pearson method, as recommended by the NCHS (22). 

Differences between nominal groups were tested using a univariatet statistic at the P < 0.05 

significance level. Orthogonal polynomials were used to test for linear and quadratic trends 

by age group, by PIR within each age group, and over time (1999–2014; single survey 

cycles were tested but 4-y estimates are shown in Figure 1). Adjustments were not made for 

multiple comparisons. The NCHS Data Presentation Standards for Proportions were used to 

determine if estimates were reliable (22).

RESULTS

A total of 2823 infants and toddlers from 0–23.9mo of age from the NHANES 2007–2014 

surveys were included in this analysis. NHANES 2011–2014 captured 99 non-Hispanic 

Asian infants and toddlers, aged 0–23.9 mo, reflecting the oversampling of Asian individuals 

that began in NHANES in 2011. Approximately 27% (95% CI: 17.8%, 37.0%) of non-

Hispanic Asian infants and toddlers aged <2 y consumed ≥1 DS, but the limited sample size 

in this group precluded further analysis.

Characteristics associated with DS use

Overall, 18.2% (95% CI: 16.2%, 20.3%) of infants and toddlers aged <2 y used ≥1 DS in the 

past 30 d (Table 1). Reported use among boys and girls was similar (19.2%; 95% CI: 16.6%, 

22.0% compared with 17.1%; 95% CI: 14.7%, 19.8%). Most users reported taking 1 DS 

(93.5%) (data not shown). For those taking ≥1 DS, frequency of use over the past month 

varied; 53.0% reported taking the DS every day, 26.5% reported taking the DS 15–29 d out 

of 30 d, and 20.5% reported taking the DS 1–14 d out of 30 d (data not shown). DS use was 

higher among toddlers aged 12–23.9 mo (23.3%; 95% CI: 20.4%, 26.3%) than among young 

infants aged 0–5.9 mo (14.6%; 95% CI: 11.5%, 18.1%) and older infants aged 6–11.9 mo 

(11.6%; 95% CI: 8.8%, 15.0%). Among infants and toddlers aged 0–23.9 mo, a higher 

percentage of non-Hispanic whites (20.5%; 95% CI: 17.4%, 23.9%) consumed ≥1DS than 

non-Hispanic blacks (13.3%; 95% CI: 10.3%, 16.7%) and Hispanics (15.0%; 95% CI: 

12.2%, 18.3%). A similar pattern of difference by race and Hispanic origin group was seen 

for infants aged 0–5.9 mo and toddlers aged 12–23.9 mo, but the differences were 

nonsignificant for infants aged 6–11.9 mo.

Overall DS use increased with increasing PIR for all infants and toddlers aged 0–23.9 mo, 

and also within each age group. For example, 11.5% (95% CI: 9.1%, 14.3%), 19.7% (95% 

CI: 16.1%, 23.8%), and 25.1% (95% CI: 20.6%, 30.1%) of infants and toddlers 0–23.9 mo 

consumed DSs, by PIR <130, 130– 349, and ≥350, respectively. Among infants and toddlers, 

those from families in the lower household income groups who were WIC recipients had a 

lower use of DSs than the WIC income-ineligible group. Overall and within each age group, 

DS use was higher for children from families where the head-of-household had more than 

high school education as compared with those with high school degree or less. DS use also 

differed by feeding practice and breastfeeding status. Among infants aged 0–5.9 mo, a 

higher percentage of those consuming only breast milk (24.8%; 95% CI: 17.7%, 33.0%) or 

breast milk with formula (23.9%; 95% CI: 15.9%, 33.6%) consumed a DS, than of infants 

only consuming formula (6.6%; 95% CI: 4.4%, 9.5%). The feeding practice of consuming 
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both breast milk and formula was uncommon among infants aged >5.9 mo and therefore no 

additional comparisons for this feeding practice were made within other age groups. It is 

important to remember that infants could have also been consuming juice, water, other milks 

(including cow milk), and solids. Among infants aged 6–11.9 mo, the percentage consuming 

a DS was higher among those who consumed breast milk (and no formula) (29.1%; 95% CI: 

17.3%, 43.5%) than among those who consumed formula (and no breast milk) (8.8%; 95% 

CI: 5.7%, 12.8%). Overall and by age group, a higher percentage of infants and toddlers who 

were still breastfeeding consumed a DS than of those who were ever breastfed or never 

breastfed (where comparisons were possible). For example, among infants and toddlers aged 

0–23.9 mo, 26.7% (95% CI: 21.8%, 32.0%) of those still breastfeeding used a DS, compared 

with 18.8% (95% CI: 16.0%, 21.9%) of those who had ever breastfed and 9.9% (95% CI: 

7.1%, 13.3%) of those who had never breastfed (Table 1). Whereas the prevalence of use of 

any DS remained steady from 1999 to 2014 for all infants and toddlers aged 0–23.9 mo, use 

increased significantly for younger infants aged 0–5.9 mo: from 6.5% (95% CI: 4.3%, 9.3%) 

(NHANES 1999–2002) to 19.5% (95% CI: 14.3%, 25.5%) (NHANES 2011–2014) (Figure 

1). This increase in part is due to the increase in vitamin D supplements for infants aged 0–

5.9 mo. For the study period 1999–2014, only n = 58 (1.15%; 95% CI: 0.74%, 1.70%) of 

infants and toddlers aged 0–23.9 mo reported consuming a vitamin D supplement. Of these, 

virtually all (n = 54) reported use during the 2011–2014 survey cycle.

Types of DSs used

The most commonly reported types of DS products for those aged 0–5.9 mo were vitamin 

D–only products (drops) (9.8%; 95% CI: 5.5%, 15.8%) and infant multivitamin drops 

(8.4%; 95% CI: 6.3%, 10.9%), including those containing vitamins A, C, and D (3.4%; 95% 

CI: 1.9%, 5.6%) and drops containing ≥8 vitamins (4.9%; 95% CI: 3.3%, 7.0%) (Table 2). It 

is important to note that the estimates for vitamin D–only products were from NHANES 

2011–2014 only, because <1% of proxies reported vitamin D–only products during 2007–

2010. For all other products, usage remained fairly stable between 2007–2010 and 2011–

2014; therefore, estimates for other products were based on NHANES 2007–2014 data in 

order to provide more reliable estimates. For those aged 6–11.9 mo, 5.6% (95% CI: 2.8%, 

9.8%) reported vitamin D–only supplements (drops) and 5.6% (95% CI: 3.6%, 8.3%) 

reported infant vitamin drops; 2.5% (95% CI: 1.2%, 4.7%) reported infant vitamin drops 

containing vitamins A, C, and D and 3.2% (95% CI: 2.1%, 4.6%) reported those containing 

≥8 vitamins. Single-vitamin products were also reported in this age group, although this was 

uncommon (1.7%; 95% CI: 0.7%, 3.3%). For toddlers aged 12–23.9 mo, a wider variety of 

products were taken. Use of infant vitamin drops was still reported in this older age group 

(6.1%; 95% CI: 4.5%, 8.0%); 2.0% (95% CI: 1.0%, 3.6%) reported products containing 

vitamins A, C, and D and 4.1% (95% CI: 2.8%, 5.7%) reported infant drops containing ≥8 

vitamins. In addition, chewable multivitamin-mineral products were reported by 11.4% 

(95% CI: 9.3%, 13.8%) of toddlers aged 12–23.9 mo, whereas 3.0% (95% CI: 1.7%, 4.9%) 

reported single-nutrient products (e.g., iron only products, fluoride-only products) and 1.7% 

reported other types of products (e.g., probiotics, n–3 fatty acid products).
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Nutrient content of DSs used

The nutrients commonly consumed from DSs were vitamin D, vitamin A, vitamin C, and 

vitamin E (Table 3). The prevalence of use of nutrients varied by age group as follows: 

vitamin D (range: 10.6–18.2%), vitamin C (6.8–18.3%), and vitamin A (7.1–17.5%) (Table 

3). The use of iron-containing DSs was very low among infants aged 0–11.9 mo (1.6%). For 

those consuming vitamin D or a supplement containing vitamin D, the median average daily 

intake from supplementation was 6.7 μg/d for infants aged 0–11.9 mo and 4.9 μg/d for 

toddlers aged 12–23.9 mo. For those consuming vitamin A or a supplement containing 

vitamin A, the median average daily intake from supplements was 293.0 μg retinol activity 

equivalent/d for infants aged 0–11.9 mo and 299.9 μg retinol activity equivalent/d for 

toddlers aged 12–23.9 mo. For young infants aged 0–5.9 mo, a higher percentage of those 

who consumed breast milk and no formula took ≥1 DS containing vitamin D (24.3%; 95% 

CI: 17.3%, 32.4%) than of those that consumed formula and no breast milk (5.6%; 95% CI: 

3.4%, 8.5%) (Table 4). This pattern was similar for other nutrients. A higher percentage of 

those fed breast milk than of formula-fed infants consumed vitamins A, C, and E from 

supplements (Table 4).

Reasons for taking DSs

The major reasons reported for taking products, among infants and toddlers that reported 

using ≥1 DS, were to “maintain health” (28.8%; 95% CI: 23.4%, 34.5%), “supplement the 

diet, food not enough” (25.9%; 95% CI: 21.1%, 31.3%), and “improve overall health” 

(24.6%, 95% CI: 19.3%, 30.5%) (Figure 2). Over half (58.6%; 95% CI: 52.1%, 64.9%) of 

those <2 y reported taking a product recommended by a physician or health care provider. 

For young infants aged 0–5.9 mo, 84.8% (95% CI: 71.8%, 93.3%), and for older infants 

aged 6–11.9 mo, 76.3% (95% CI: 62.8%, 86.8%), were given a product recommended by a 

doctor or another health professional. A significantly lower proportion of toddlers aged 12–

23.9 mo (45.9%; 95% CI: 37.0%, 54.9%) were taking a product that was recommended by a 

doctor or another health professional compared with both younger and older infants.

DISCUSSION

To our knowledge, this is the first report characterizing the use of DSs among infants and 

toddlers aged <2 y using the most recent available population-based nationally 

representative data in the United States from NHANES. Noteworthy is our finding that 

almost 1 in 5 (18%) infants and toddlers was receiving a DS. Characteristics associated with 

any DS usage were infant and toddler age >12 mo, non-Hispanic white race, higher 

household income, higher educational status of the head-of-the-household, and consumption 

of breast milk. The number of micronutrients consumed from DSs increased with age and 

the form of DS products tended to shift from drops to chewable forms. Finally, particularly 

in the youngest age groups, proxies reported that the reason for DS use was primarily due to 

physician recommendation.

Data on the usage of DSs have been collected in NHANES since the 1970s and these data 

suggest a decrease in use over time. Among those aged 1–2 y, the prevalence of any DS use 

decreased from 54.8% in NHANES I (1971–1974) to 30.9% (NHANES 1999–2000) (23). 
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For those <1 y of age such information is very limited; however, data from NHANES 1999–

2002 indicate that 11.9% used ≥1 DS (24). Our study suggests that in general, the use of any 

DS has remained stable from 1999–2002 to 2011–2014 for infants and toddlers aged 0–23.9 

mo. However, use of any DS increased significantly among younger infants (aged 0–5.9 mo) 

from 1999–2002 to 2011–2014. This increase parallels the increase in duration of 

breastfeeding in the population (25) and recommendations by pediatric professional 

associations, such as the AAP, that breastfed and partially breastfed infants should be 

supplemented with vitamin D (3). In terms of the general decline since the early 1970s, this 

could be partly due to the increase in commercial infant formulas containing all nutrients 

known to be needed by infants, which were not introduced and widely popular until after the 

Infant Formula Act of 1980 passed, making supplementation of commercial formula–fed 

infants unnecessary (24). Furthermore, we observed that the percentage of infants and 

toddlers aged <2 y using a DS was lower than that reported in the published literature among 

older children. For example, in a report published by Bailey et al. (26), using data from 

NHANES 2007–2010, DS use was 45% ± 1.9% (mean ± SE) among children aged 2–5 and 

36% ± 2.0 among children aged 6–11 y.

The AAP recommends that exclusively breastfed infants be given iron supplements around 

the time that their innate iron stores start to deplete, starting around 4 mo (4). This is in 

contrast to infants who exclusively consume commercial infant formulas that typically 

contain iron. Our study suggests that 2.1% of breastfed infants aged 0–5.9 mo and 1.5% of 

infants formula fed are taking a DS containing iron, which was not statistically different. 

These data may indicate that a very small percentage of US infants fed breast milk only take 

a DS containing iron and therefore it may be possible that this subgroup of the US 

population may not obtain enough iron to meet their needs as they approach later infancy 

and fetal hemoglobin stores are depleted (27). However, more data are needed with an 

adequate sample size to provide more detailed analysis of specific ages (e.g., only those 

aged 4–6 mo) and complementary feeding practices.

We found that ∼10% of infants aged 0–5.9 mo consumed a vitamin D–only product and 

∼8% consumed vitamin D in a combination or multinutrient product. However, only about a 

quarter (24%) of breast milk–fed (no formula) infants (<6 mo) were using a vitamin D–

containing DS despite the vitamin D supplement recommendations of the AAP (3). Vitamin 

D supplementation was lowest among infants consuming only formula, with mixed-feeding 

usage rates in between exclusive breastfeeding and formula, respectively.

For toddlers aged 12–23.9 mo, DSs may contribute significant amounts of certain nutrients, 

such as vitamins A and E, with the result that the distribution of intakes is shifted to the right 

and hence the percentage of the population with inadequate intakes may be decreased or the 

percentage of the population at risk of excess increased, or both. Vitamin E is a nutrient 

contained in most multivitamin formulations and use of a DS is likely to significantly 

contribute to intake of this nutrient, especially considering the finding from our current study 

that 23% of toddlers aged 12–23.9 mo take a DS. In a report of usual nutrient intakes using 

data from the Feeding Infants and Toddlers Study (FITS) conducted in 2008, DSs were 

included in nutrient estimations (20) and 24.8% of toddlers aged 12–23 mo reported 

supplement use. In comparison, Ahluwalia et al. (28) described usual intakes based on 
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NHANES 2009–2012 data on similar age groups, but did not include intakes from DSs. The 

proportion of toddlers with inadequate intakes of vitamin E was 63% in FITS, (including 

DSs), compared with 82% in NHANES (not including DSs) (20, 28). Similarly, 16% of 

toddlers in the latter report, based on NHANES data, met or exceeded the Tolerable Upper 

Intake Level for vitamin A based on dietary sources only, whereas the estimate in FITS 

based on total intakes including diet and DS sources was 31% (20, 28). Although direct 

comparisons are difficult between studies because of differences in study periods and in 

study design as well as differences in the sources of nutrients included in usual intake 

distributions that were calculated, results highlight that certain nutrients commonly 

consumed through supplementation may affect the percentage not meeting or exceeding 

DRIs. Despite these differences, data from both FITS and NHANES underscore the need to 

examine total nutrient intakes in future studies.

The data reported here should be interpreted with the following caveats in mind. First, very 

little is known about the reporting errors that exist for DSs, especially among this age group. 

However, because the use of DSs was assessed during the home interview, products’ 

containers or bottles were seen by trained interviewers and recorded while on site. These 

data were further reviewed by NHANES nutritionists to ensure completeness and accuracy. 

However, reporting errors can arise since DS use (frequency and dosage) data may be 

reported by nonparent proxies.

It is also possible that product formulations changed over the data collection period; 

however, NHANES makes every effort to ensure that DS formulations on the market at the 

time of data collection are matched to participant data. Nutrient estimates presented in this 

article rely on label declarations made by the product manufacturer. Although the label 

declarations on adult and older children nutrient products tend to be higher when chemically 

analyzed than what is presented on the label (29), little is known about how label 

declarations compare among infant and toddler products. Finally, although this analysis uses 

the most recently available NHANES DS use data, it should be noted that the data are from 

2007–2014 and may not reflect DS use in more recent years. However, a recent article by 

Bailey et al. (27) using data from the FITS study conducted in 2016 does suggest that DS 

use among infants aged 6–11.9 mo and toddlers aged 12–23.9 mo has remained stable, 

whereas usage among infants aged 0–5.9 mo may have increased between 2007–2014 and 

2016 (14.6%; 95% CI: 11.5%m 18.1% compared with 23% ± 2.3%).

This analysis has many strengths. Population-based national data like NHANES are critical 

to provide information on the sources of nutrient intakes, to assess adherence to dietary 

recommendations, and to monitor changes over time (30, 31). NHANES provides detailed 

high-quality data on the population’s use of DSs from birth onwards that can be used to 

characterize the prevalence of DS use; to assess nutrient intake from DSs as well as total 

nutrient intake from foods, beverages, and DSs; and to examine associations between DSs 

and other demographic, lifestyle, and health factors (32). In conclusion, the present analysis 

provides estimates of DS use based on the most recent data available from NHANES.

Our findings indicate that DS use tends to be higher among those aged 12–23.9 mo than 

among infants and that the types of supplements used by infants were chiefly a few vitamins, 

Gahche et al. Page 9

J Nutr. Author manuscript; available in PMC 2020 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



rather than multivitamin, multimineral DSs used by toddlers and older children. We found 

that 24.3% of infants aged 0–5.9 mo that were fed breast milk (no formula) were taking a 

DS containing vitamin D, which is an increase over time but is still low considering the AAP 

recommendation of vitamin D supplementation for infants exclusively fed breast milk.

Continued monitoring of DS use among infants and toddlers is warranted. In addition, future 

studies should examine total nutrient intake from food, beverages, and DSs among infants 

and toddlers and evaluate the nutrient adequacy of US infants and toddlers aged <2 y based 

on total intakes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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FIGURE 1. 
Prevalence of US infants and toddlers aged 0–23.9 mo who reported consuming any dietary 

supplement in the past 30 d, by age at interview and survey cycle, NHANES 1999–2014. 

Source: CDC/National Center for Health Statistics, NHANES 1999–2014. ∗Significant 

increasing linear trend by survey cycle, P < 0.05.
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FIGURE 2. 
Prevalence [percentage (95% CI)] of reported motivations for use of dietary supplements 

among US infants and toddlers aged 0–23.9 mo who reported dietary supplement use in the 

past 30 d, NHANES 2007–2014. Source: CDC/National Center for Health Statistics, 

NHANES 2007–2014. Categories are not mutually exclusive. ∗Significant linear trend by 

age group, P < 0.05. ∗∗Statistically significant difference between the 0–5.9 mo and 6–11.9 

mo age groups, P < 0.05.
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