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Abstract

Background—Limited information is available on added sugars consumption in US infants and 

toddlers.

Objectives—To present national estimates of added sugars intake among US infants and toddlers 

by sociodemographic characteristics, to identify top sources of added sugars, and to examine 

trends in added sugars intake.

Design—Cross-sectional analysis of 1 day of 24-hour dietary recall data.

Participants/setting—A nationally representative sample of US infants aged 0 to 11 months 

and toddlers aged 12 to 23 months (n=1,211) during the period from 2011 through 2016 from the 

National Health and Nutrition Examination Survey. Trends were assessed from 2005-2006 through 

2015-2016 (n=2,795).
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Main outcome measures—Among infants and toddlers, the proportion consuming any added 

sugars, the average amount of added sugars consumed, percent of total energy from added sugars, 

and top sources of added sugars intake.

Statistical analysis—Paired t tests were used to compare differences by age, sex, race/Hispanic 

origin, family income level, and head of household education level. Trends were tested using 

orthogonal polynomials. Significance was set at P<0.05.

Results—During 2011 to 2016, 84.4% of infants and toddlers consumed added sugars on a given 

day. A greater proportion of toddlers (98.3%) consumed added sugars than infants (60.6%). The 

mean amount of added sugars toddlers consumed was also more compared with infants (5.8 vs 0.9 

tsp). Non-Hispanic black toddlers (8.2 tsp) consumed more added sugars than non-Hispanic Asian 

(3.7 tsp), non-Hispanic white (5.3 tsp), and Hispanic (5.9 tsp) toddlers. A similar pattern was 

observed for percent energy from added sugars. For infants, top sources of added sugars were 

yogurt, baby food snacks/sweets, and sweet bakery products; top sources among toddlers were 

fruit drinks, sugars/sweets, and sweet bakery products. The mean amount of added sugars 

decreased from 2005-2006 through 2015-2016 for both age groups; however, percent energy from 

added sugars only decreased among infants.

Conclusion—Added sugars intake was observed among infants/toddlers and varied by age and 

race and Hispanic origin. Added sugars intake, as a percent of energy, decreased only among 

infants from 2005 to 2016.
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Consumption of added sugars has been associated with detrimental health conditions, such 

as dental caries,1 asthma,2 obesity,3 altered lipid profiles,4-6 and elevated blood pressure4-6 

in children. Meeting adequate intake of essential nutrients, maintaining appropriate weight, 

and staving off chronic disease leaves little room for the consumption of added sugars.7 

Recognizing this, the World Health Organization, a report by the 2015 Dietary Guidelines 

Advisory Committee, and the American Heart Association (AHA) all recommended limiting 

added sugars consumption to <10% of total energy intake for those aged 2 years and older.
8-10 This roughly translates into 9 tsp added sugars per day for men, and 6 tsp for women 

and children aged 2 to 19 years.10 No national guidance on added sugars exists for infants 

and toddlers. The only professional body to provide guidance comes from a 2017 statement 

from the AHA that recommends children younger than 2 years old avoid consuming any 

added sugars.11

The Dietary Guidelines for Americans 2015-2020 (2015-2020 DGA) provides 

recommendations for Americans aged 2 years and older. It shows that about 70% of 

Americans aged ≥2 years exceed recommendations for added sugars intake.7 The current 

and previous guidelines have not focused on infants and toddlers, principally due to lack of 

high-quality data.12 Infants and toddlers consuming breast milk are often excluded from 

analyses because of difficulties related to assessing the amount of breast milk consumed. 

Consequently, limited information is available on added sugars consumption by US toddlers 

(aged 12 to 23 months)13 and even less is available for US infants (aged 0 to 11 months).14 
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In addition, of the few publications on added sugars consumption in infants and toddlers, 

none have examined trends in added sugars consumption over time. Given the mandate to 

include recommendations for infants and toddlers aged 0 to 23 months in the upcoming 

revision of the 2020-2025 DGA,15 more information is needed to provide baseline data that 

may be relevant to the upcoming 2020-2025 DGA for this age group.12 This could also 

inform pediatricians about the amounts and sources of added sugars consumed by some of 

their youngest patients.

This study provides recent national estimates of added sugars consumption among infants 

(aged 6 to 11 months) and toddlers (aged 12 to 23 months) from 2011 to 2016. We describe 

the proportion of infants and toddlers consuming added sugars, the amounts they consumed, 

the percent of energy from added sugars, and the leading sources of added sugars in their 

diets by age, sex, race and Hispanic origin, family income level (as a percentage of the 

federal poverty level [FPL]), and head-of-household education attainment. In addition, 

trends in added sugars consumption from 2005-2006 through 2015-2016 are examined.

METHODS

Study Design

The current study used data from the National Health and Nutrition Examination Survey 

(NHANES), a complex, stratified, multistage probability sample of the US civilian 

noninstitutionalized population.16 NHANES is conducted by the National Center for Health 

Statistics (NCHS) and detailed information on the study design and methods are available 

elsewhere.17,18 Briefly, participants receive a detailed in-home interview, followed by a 

physical examination and dietary interview, at a mobile exam center (MEC). Written 

parental consent was obtained for infants’ and toddlers’ participation. The NHANES 

protocol was approved by the NCHS Research Ethics Review Board. National estimates of 

added sugars intake were based on data from three survey cycles, 2011-2012, 2013-2014, 

and 2015-2016. These cycles represent the most recent national data available from 

NHANES that balance sufficient sample size to produce estimates with greater precision and 

smaller sampling error, while minimizing the potential influence of secular changes. Ten-

year trends in added sugars consumption, beginning with the 2005-2006 cycle, are also 

presented. Although trend analysis starting in 1999-2000 is possible, changes to both the 

nutrient database and the instrument used to collect the dietary recall differed, so for 

consistency 10-year trends19 were evaluated. The unweighted examination response rates for 

infants and toddlers aged <2 years for 2005-2006, 2007-2008, 2009-2010, 20112012, 

2013-2014, and 2015-2016 were 89%, 86%, 87%, 80%, 77%, and 68%, respectively. 

Response rates for NHANES participants aged younger than 1 year and 1 to 5 years are 

available on the NHANES website.20

Dietary Intake

The dietary component in NHANES is collected by trained interviewers, using the US 

Department of Agriculture (USDA) Automated Multiple-Pass Method.21 The Automated 

Multiple-Pass Method uses a computer-assisted dietary interview system that includes a 

multiple-pass format with standardized probes to collect the type and amount of all food and 
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beverages consumed during the 24 hours previous to the physical examination at the MEC 

(specifically from midnight to midnight). Proxy interviews, generally provided by a parent 

(88% mothers and 9% fathers for the study period), captured dietary information for infants 

and toddlers aged 0 to 23 months. Dietary interviews were assessed for quality; a detailed 

description of these criteria and methods are described elsewhere.22 Records deemed 

reliable, including those where breast milk was consumed (n=205), were used in the current 

analysis. Two 24-hour dietary interviews were collected from each participant, one at the 

MEC and another 3 to 10 days later by telephone. One 24-hour dietary recall has been 

shown to be representative of mean population intake because day-to-day variation and 

random errors cancel out in the case that data are collected evenly across days of the week 

and seasons of the year.23 Because the objective of this analysis was to describe population-

level patterns of added sugars intake, data from a single 24-hour dietary recall were used 

here; thus, results refer to intake on a given day.

The amount of breast milk consumed is not quantified in the dietary recall; therefore, these 

records contain missing values for the amounts of energy and nutrients from breast milk. To 

include breastfed infants and toddlers in the analysis, the amount of breast milk consumed 

was imputed using the same method as has been used in the Feeding Infants and Toddlers 

Study, consistent with previous studies.24-27 Briefly, the volume of breast milk consumed 

was imputed considering the child’s age (in months) and the total volume of other types of 

milk consumed (ie, infant formula, cow’s milk, and soy milk) during the 24-hour recall 

period. For infants aged 6 to 11 months fed breast milk as the sole source of milk (n=7), the 

amount of breast milk consumed was assumed to be 600 mL/day; for partially breastfed 

infants (n=137), the corresponding amount of breast milk consumed was computed by 

subtracting the amount of formula/other milks consumed from 600 mL. For toddlers who 

consumed breast milk (n=61), the amount of breast milk consumed was computed as 89 mL 

and 59 mL per feeding occasion for children aged 12 to 17 months and 18 to 23 months, 

respectively.24-27 Breast milk, similar to infant formula, was presumed to have no added 

sugars.

Added Sugars Intake

Added sugars intake was determined using the Food Patterns Equivalents Database (FPED) 

(USDA Agricultural Research Service) in conjunction with foods and beverages reported in 

NHANES. Foods and beverages are disaggregated into 37 USDA Food Patterns 

components, including teaspoons of added sugars. For example, the FPED disaggregates 

fruit yogurt into its component parts: added sugars, fats, fruit, and dairy.

Important Sources of Added Sugars

In addition to the FPED, USDA What We Eat In American Food Categories,28 a pre-

established, mutually exclusive food classification scheme, was used to characterize foods 

and beverages into roughly 150 food groups describing foods and beverages as they are 

commonly consumed. These food categories were collapsed to maintain stable estimates and 

produce summary categories relevant to the current analysis (KAH) and reviewed by another 

author (CLO). Differences in category definition were resolved by discussion.
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Demographic Characteristics and Socioeconomic Status Variables

Demographic characteristic variables used to describe added sugars intake included age (6 to 

11 months or 12 to 23 months), sex (male or female), and race and Hispanic origin (non-

Hispanic white, non-Hispanic black, non-Hispanic Asian, and Hispanic). Non-Hispanic 

participants reporting more than one race are not shown separately but are included in the 

total. Two dimensions of socioeconomic status were used to describe added sugars intakes: 

head-of- household educational attainment (less than high school or high school degree/

General Equivalency Diploma, and greater than high school education) and family income 

level relative to the federal poverty level (FPL) (≤185% or >185% of FPL). Studies have 

shown that families of lower socioeconomic status (ie, income or education level) often use 

suboptimal weaning diets.29-31

FPL is based on the income-to-poverty ratio, a measure of the annual total family income 

divided by the federal poverty guidelines32 adjusted for family size and inflation. The 

income standard for participation in the Special Supplemental Nutrition Program for 

Women, Infants, and Children cannot exceed 185% of the poverty guidelines,33 the cutoff of 

185% of FPL was used because of its relevance to infants and toddlers’ nutritional status. In 

2016, almost half (47%) of all infants in the United States and about one-quarter (24%) of 

children aged 1 to 4 years received the Special Supplemental Nutrition Program for Women, 

Infants, and Children benefits.34

Analysis

Among infants (aged 6 to 11 months) and toddlers (aged 12 to 23 months), the following 

estimates were calculated: the proportion consuming any added sugars on a given day, the 

average amount of added sugars consumed, and percent of total energy from added sugars. 

To identify top sources of added sugars in the diets of infants and toddlers, the population 

proportion by amount of added sugars consumed and the percent of total energy from added 

sugars35 was estimated and ranked by decreasing contribution. Table 1 defines the collapsed 

food categories used.

Day 1 dietary weights were applied to the current analysis. Dietary weights account for 

nonresponse, intake day of the week, differential probabilities of selection, and post-

stratification standard. All variance estimates and statistical testing accounted for the 

complex survey design by using Taylor series linearization. Differences (in means or pro-

portions) were determined using adjusted Wald tests (P<0.05). The hypotheses of no linear 

trend in added sugars intake between 2005-2006 and 2015-2016 were tested using 

orthogonal contrast matrixes (P<0.05). The current analysis presents mean and 95% Wald 

CIs, and proportions and 95% Clopper-Pearson CIs, calculated by the Korn and Graubard 

method.36 The stability of means was evaluated with the relative standard error (RSE); RSE 

>30 was considered unreliable. The stability of proportions was assessed using NCHS data 

presentation standards for proportions.37

Data analyses were conducted using SAS software,38 and SUDAAN.39 The current study 

identified 1,333 infants and toddlers aged 6 to 23 months who participated in NHANES 

2011-2016. Participants who did not have a dietary recall were excluded (n=122), leaving a 
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final sample size of 1,211. Among infants aged 0 to 5 months, added sugars intake was very 

low; <2%±0.6% consumed any added sugars on a given day, and the amount consumed was 

small: 0.02±0.01 tsp (data not shown); therefore, this analysis focuses on children aged 6 to 

23 months. For trends in added sugars intake from 2005 to 2006 through 2015 to 2016, the 

sample size was 2,795.

RESULTS

Any Added Sugars Intake

About 60.6% (95% CI, 55.6% to 65.4%) of infants aged 6 to 11 months and 98.3% (95% CI, 

97.0% to 99.2%) of toddlers aged 12 to 23 months consumed added sugars on a given day 

between 2011 and 2016 (Table 2). The proportion of toddlers consuming any added sugars 

was significantly higher than among infants for all sociodemographic variables (P<0.001). 

Among infants, variation in the proportion consuming any added sugars did not differ 

significantly by sex, race and Hispanic origin, family income level, and head-of-household 

educational attainment. The estimate for non-Hispanic Asian infants was found to be 

unreliable and was therefore suppressed according to NCHS data standards.37

The only significant difference among the proportions of toddlers consuming any added 

sugars was observed between non-Hispanic white toddlers (99.6%, 95% CI 97.2% to 

100.0%) and non-Hispanic black toddlers (94.1%, 95% CI 86.4% to 98.1%) (P=0.03).

Mean Added Sugars Intake

On average, infants consumed almost 1 tsp (0.9 tsp, 95% CI 0.7 to 1.1 tsp) of added sugars 

on a given day, and toddlers consumed 5.8 tsp (95% CI 5.3 to 6.4 tsp) (Figure 1). Toddlers 

consumed significantly more added sugars than infants, regardless of sex, race and Hispanic 

origin, family income level, or head-of-household educational attainment (P<0.001). Among 

infants, no difference was found in added sugars consumption by sex, family income level, 

or head-of-household educational attainment. Non-Hispanic Asian infants (0.3 tsp, 95% CI 

0.0 to 0.5 tsp) consumed fewer teaspoons of added sugars compared with non-Hispanic 

white (1.0 tsp, 95% CI 0.1 to 1.4 tsp), non-Hispanic black (1.1 tsp, 95% CI 0.4 to 1.5 tsp) 

and Hispanic (0.8 tsp, 95% CI 0.5 to 1.0 tsp) infants. However, the RSE of the estimates for 

both non- Hispanic Asian (RSE=44) and non-Hispanic black (RSE=31) infants exceeded 30 

and should be interpreted with caution.

Among toddlers, mean added sugars consumption did not differ by sex, head-of-household 

educational attainment or family income level, but significant differences were observed by 

race and Hispanic origin. Non-Hispanic black toddlers (8.2 tsp, 95% CI 6.7 to 9.7 tsp) 

consumed more added sugars compared with non-Hispanic white (5.3 tsp, 95% CI 4.6 to 

6.0; P < .001), non-Hispanic Asian (3.7 tsp, 95% CI 2.6 to 4.7 tsp; P<0.001), and Hispanic 

toddlers (5.9 tsp, 95% CI 5.0 to 6.8 tsp; P=0.01). In addition to having a lower consumption 

than non-Hispanic blacks, non-Hispanic Asian toddlers consumed the fewest teaspoons of 

added sugars, also lower than non-Hispanic white toddlers (P=0.02) and Hispanic toddlers 

(P<0.01).
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Mean Percent of Total Energy from Added Sugars

Overall, added sugars contributed <2% (ie, 1.5%) of total energy intake on a given day for 

infants and about 8% (ie, 7.6%) of total energy for toddlers (Table 3). The contribution of 

added sugars to total energy was significantly larger for toddlers compared with infants 

(P<0.001). The contribution of added sugars to total energy did not vary by sex, head-of-

household educational attainment, or family income level among infants. The contribution of 

added sugars to total energy was lower among non-Hispanic Asian infants (0.6%, 95% CI 

0.1% to 1.0%) compared with non-Hispanic white (1.8%, 95% CI 1.1% to 2.4%) and 

Hispanic infants (1.3%, 95% CI 0.9% to 1.8%). The difference between non-Hispanic Asian 

and non-Hispanic black infants was not significant. Differences should be interpreted with 

caution because the RSE was >30 for both non-Hispanic black and non-Hispanic Asian 

infants.

Among toddlers, the contribution of added sugars to total energy varied by race and 

Hispanic origin. Added sugars consumption contributed about 5% to total energy 

consumption among non-Hispanic Asian toddlers (5.2%, 95% CI 3.6% to 6.7%); 

significantly less than non-Hispanic black (9.5%, 95% CI 7.7% to 11.3%; P<0.01), Hispanic 

(7.8%, 95% CI 6.8% to 8.9%; P<0.01), and non-Hispanic white (7.2%, 95% CI 6.3% to 

8.1%; P=0.03) toddlers. The percent of total energy from added sugars was also significantly 

higher for non-Hispanic black compared with non-Hispanic white toddlers (P=0.02).

Top Sources of Added Sugars

Table 4 presents the top-eight food and beverage sources of added sugars in the diets of US 

infants and toddlers; each item accounted for 5% or more of added sugars intake. Among 

infants, yogurt contributed 17.7% (95% CI 8.7% to 22.6%) to added sugars in the diet, 

followed by baby snacks and sweets (11.5%, 95% CI 7.1% to 16.0%); sweet bakery 

products (11.0%, 95% CI 5.6% to 16.5%); and flavored milk, dairy drinks, and milk 

substitutes (9.6%, 95% CI 1.1% to 18.1%). Fruit drinks contributed 7.1% (95% CI 0.1% to 

14.0%) to added sugars intake among infants.

Among toddlers, fruit drinks accounted for 19.6% (95% CI 13.5% to 25.7%) of added 

sugars in the diet. Sweet bakery products (14.9%, 95% CI 13.0% to 16.8%), sugar and candy 

(10.3%, 95% CI 8.6% to 12.1%), yogurt (9.0%, 95% CI 5.7% to 12.3%), and sweetened 

beverages (7.5%, 95% CI 4.7% to 10.2%) were among the top-five sources of added sugars 

in the diet of US toddlers.

Trends in Added Sugars Intake from 2005-2006 through 2015-2016

The percent of infants consuming any added sugars declined from 2005-2006 through 

2015-2016 (P<0.01). There was no significant change in the percent of toddlers consuming 

any added sugars during the same time period (P=0.6) (Figure 2A). In addition, mean 

consumption of added sugars among infants decreased from 1.4 tsp (95% CI 0.9 to 1.9 tsp) 

during 2005-2006 to 0.8 tsp (95% CI 0.5 to 1.1 tsp) in 2015-2016 (P<0.01). A similar 

decline was observed among toddlers, from 6.7 tsp (95% CI 6.0 to 7.4 tsp) to 5.2 tsp (95% 

CI 4.5 to 6.0 tsp) (P=0.02) (Figure 2B). A decline in the percent of total energy from added 
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sugars was observed among infants; from 2.0% (95% CI 0.7% to 4.7%) to 1.4% (95% CI 

0.2% to 4.4%) (P=0.01), but not among toddlers (P=0.08) (Figure 2C).

DISCUSSION

Findings from the current analysis demonstrate that added sugars consumption starts early in 

life and quickly increases. Although the period of data collection (2011 to 2016) predates the 

AHA 2017 recommendation,11 applying it retrospectively demonstrates how pervasive 

added sugars are in the US diet. By the time children reach their second birthday, almost all 

have some exposure to added sugars.

To our knowledge, this is the first report of trends in added sugars consumption among 

infants and toddlers. The present study found that the amount (in teaspoons) of added sugars 

consumed has declined over time for infants and toddlers, but the decrease in percent energy 

from added sugars was only statistically significant among infants. This finding is 

complementary to patterns observed among older US children and adolescents (aged 2 to 18 

years), where added sugars consumption has decreased during the past decade, but the 

decrease seems to have leveled off in recent years.40-42

No association was found between added sugars intake and sex, family income level, or 

head-of-household educational attainment, but added sugars consumption was associated 

with race and Hispanic origin. Although interpretation of added sugars consumption among 

infants should be approached with caution due to limited sample size, among toddlers, the 

finding was more robust. Non-Hispanic black toddlers consumed significantly more added 

sugars than toddlers in all other race and Hispanic origin groups, and the mean consumption 

amount (8 tsp) exceeded the recommended limit for children aged 2 to 18 years.11 Using 

NHANES data from 2009 through 2012, Welsh and Figueroa13 found that non-Hispanic 

black toddlers consumed more added sugars than non-Hispanic white toddlers. The current 

analysis also found that added sugars accounted for a larger mean percentage of total energy 

among non-Hispanic black toddlers compared with non-Hispanic white and non-Hispanic 

Asian toddlers. Added sugars contributed nearly 10% of total energy for non-Hispanic black 

toddlers; this almost matches the recommendation for all individuals aged 2 years and older.
7,8

Yogurt, sweet bakery products, and fruit drinks were featured among the top-five sources of 

added sugars for both infants and toddlers, although their individual rankings were different 

for infants and toddlers. Among infants, yogurt was the top source of added sugars, followed 

by baby snacks and sweets. The only other report of sources of added sugars for infants 

(aged 0 to <1 year) found crackers/popcorn/pretzels/corn chips as the leading source of 

added sugars.14 The difference likely stems from the approach used to identify important 

sources of added sugars in the diets of infants and toddlers, The current analysis identified 

important sources of added sugars using the roughly 150 WWEIA food categories and 

collapsing categories to maintain stable estimates and produce summary categories relevant 

to eating patterns in infants and toddlers. Wang and colleagues14 appear to have used 11 

predefined categories that were not tailored to the eating patterns of infants and toddlers.
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The current analysis found the same top-three sources of added sugars (fruit drinks, sweet 

bakery products, and sugars/candy) for toddlers as Welsh and Figueroa13 did using 

NHANES data from 2009 through 2012. Similar to studies in older children (aged 2 to 8 

years), sweet bakery products were among the top-three sources of added sugars.14 In the 

current analysis, fruit drinks were separated from other sweetened beverages; however, in 

the case that these two categories were collapsed, results would likely match those of older 

children14 and other studies that have found that sugar-sweetened beverages (SSBs) are the 

top source of added sugars in the US diet.43,44

Eating patterns established early in life have been shown to shape later eating patterns.45-47 

For example, the odds of consuming SSBs at least once per day was 2.2 times higher among 

6-year-olds who had consumed any SSBs before age 1 year, compared with 6-year-olds who 

had never consumed an SSB before age 1 year.48

This study is not without limitations. For infants and toddlers who reported consuming 

breast milk, the amount consumed was estimated because it is not collected in NHANES. 

This could influence the mean percent of total energy from added sugars in subgroup 

comparisons. Infants and toddlers are unable to report food and beverage consumption for 

themselves. Plus, because they may be in child care, the person reporting intake may not be 

the person most familiar with intake. As with any dietary recall, memory is fallible and 

subject to bias,49,50 particularly related to under- or overreporting of certain food items 

based on their social influences.51 The food composition tables that underpin NHANES are 

continuously updated, and a recent change has potential to influence estimates. In the 

2011-2012 FPED, “fruit juice concentrates added as ingredients and not diluted, were 

assigned to added sugars, whereas in the previous FPEDs these were placed in the fruit juice 

component.”52 National estimates have been unaffected by this change, providing 

reassurance that our findings of trends in added sugars consumption over time are robust; 

however, at the individual level differences might be possible.52 Finally, although there was 

a sufficient sample size to examine added sugars intake among infants and toddlers overall 

and for most characteristics, for a few groups reliable estimates could not be made.

The current analysis has many strengths. National estimates for infants and toddlers are 

presented in preparation for periodic revision of the DGAs. In addition, estimates of added 

sugars intake were presented in teaspoons, a metric easily understood and conveyed to 

practitioners and the lay public. Two new contributions of this work are the estimation of top 

sources of added sugars for infants aged 6 to 11 months and estimates of trends over time for 

both infants and toddlers. In addition, breastfed infants were included in all of the current 

estimates. This group is often excluded because of the difficulties associated with assigning 

a consumption amount to breast milk. Although the nutrient values ascribed to breast milk in 

the food composition tables have not been updated for close to 40 years,53 the data provide a 

starting point and allows for the inclusion of this important group in national estimates.

CONCLUSIONS

In this nationally representative survey of US infants and toddlers aged 6 to 23 months, 

almost 85% consumed added sugars on a given day. From 2005-2006 through 2015-2016, 
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fewer infants consumed added sugars, and the amount they consumed decreased and the 

percent energy from added sugars also decreased. The amount of added sugars consumed 

also declined for toddlers. Yogurt was the top source of added sugars for infants, and fruit 

drinks were the top source for toddlers. These findings provide insight into added sugars 

intake among US infants and toddlers and may inform efforts to reduce added sugars intake 

and establish healthy dietary practices in early childhood.
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RESEARCH SNAPSHOT

Research Question: What are the amounts, sources, and trends in added sugars intake 

among US infants and toddlers?

Key Findings: Nearly two-thirds of infants and almost all toddlers consume added 

sugars. Between 2005 and 2016, fewer infants consumed added sugars, the amount they 

consumed decreased, and the percent energy from added sugars also decreased. Only the 

amount of added sugars consumed declined significantly for toddlers.
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Figure 1. 
Mean added sugars consumption (tsp) among US infants and toddlers aged 6 to 23 months, 

National Health and Nutrition Examination Survey, 2011-2016, (n=1,211). atsp=teaspoons. 
bNon-Hispanic white toddlers significantly different from non-Hispanic black (P=0.001) 

toddlers and non-Hispanic Asian toddlers (P=0.02). cNon-Hispanic black toddlers 

significantly different from non-Hispanic Asian (P<0.001) toddlers and Hispanic toddlers 

(P=0.01). dNon-Hispanic Asian toddlers significantly different from Hispanic toddlers 

(P=0.003). eRelative standard error >30. fRelative standard error >30; non-Hispanic Asian 

infants significantly different from non-Hispanic white infants (P=0.001), non-Hispanic 

black infants (P=0.04), and Hispanic infants (P=0.002). gFederal poverty level missing for 

50 participants 6-11 months. hFederal poverty level missing for 54 participants 12-23 

months. iHead-of-household educational attainment missing for 23 participants 6-11 months. 
jHead-of-household educational attainment missing for 19 participants 12-23 months.
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Figure 2. 
Trends in percent consumers of added sugars (AS) (A), mean added sugars (teaspoons [tsp]) 

consumed (B), and added sugars as a percent of total energy intake (C) among US infants 

and toddlers aged 6 to 23 months from the National Health and Nutrition Examination 

Survey, 2005-2006 through 2015-2016 (n=2,795). **Significant linear decrease (P<0.01).
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Table 3.

Mean percent of total energy from added sugars among US infants and toddlers aged 6 to 23 months, National 

Health and Nutrition Examination Survey, 2011-2016 (n=1,211)

Characteristic
Infants
6-11 mo

Toddlers
12-23 mo

←%(95% CIa) →

Total 1.5 (1.2-1.9) 7.6 (7.0-8.2)

Boys 1.6 (1.0-2.1) 7.7 (6.9-8.5)

Girls 1.5 (1.0, 2.1) 7.4 (6.6-8.3)

Race and Hispanic origin
b

Non-Hispanic white 1.8 (1.1-2.4)
7.2 (6.3-8.1)

h

Non-Hispanic black
1.7 (0.6-2.8)

f 9.5 (7.7-11.3)

Non-Hispanic Asian
0.6 (0.1-1.0)

g
5.2 (3.6-6.7)

i

Hispanic 1.3 (0.9-1.8) 7.8 (6.8-8.8)

Family income level
c

≤185% FPL
d 1.6 (1.1-2.2) 7.9 (7.0-8.9)

>185% FPL 1.4 (1.0-1.8) 7.1 (6.1-8.0)

Head-of-household educational attainment
e

High school degree or less 1.4 (0.7-2.1) 8.1 (7.1-9.1)

More than a high school degree 1.7 (1.2-2.1) 7.2 (6.4-7.9)

a
Based on Wald test.

b
Estimates for non-Hispanic persons reporting more than one race are not shown separately but are included in the total.

c
Family income level missing for 50 participants aged 6 to 11 months and 54 participants aged 12 to 23 months.

d
FPL=federal poverty level.

e
Head-of-household educational attainment missing 23 participants for infants group aged 6 to 11 months and 19 participants for toddlers aged 12 

to 23 months.

f
Relative standard error >30.

g
Relative standard error >30; non-Hispanic Asian infants significantly different from non-Hispanic white infants (P=0.004) and Hispanic (P=0.012) 

infants.

h
Non-Hispanic white toddlers significantly different from non-Hispanic black toddlers (P<0.02) and non-Hispanic Asian toddlers (P=0.03).

i
Non-Hispanic Asian toddlers significantly different from non-Hispanic black toddlers (P=0.003) and Hispanic (P=0.005) toddlers.
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Table 4.

Top eight sources of added sugars in the diets of US infants and toddlers aged 6 to 23 months, National Health 

and Nutrition Examination Survey, 2011-2016 (n=1,211)

Source of added sugar

Mean contribution
to added
sugar intake

% (95% CIa)

Infants aged 6-11 mo

Yogurt, baby, Greek, and regular 17.7 (8.7-22.6)

Baby snacks and sweets
b 11.5 (7.1-16.0)

Sweet bakery products
c 11.0 (5.6-16.5)

Flavored milk, dairy drinks, and milk substitutes 9.6 (1.1-18.1)

Fruits
d 8.2 (5.3-11.0)

Fruit drinks 7.1 (0.1-14.0)

Sugar and candy
e 5.2 (0.0-11.8)

Ready-to-eat cereals
f 5.0 (2.7-7.2)

Toddlers aged 12-23 mo

Fruit drinks 19.6 (13.5-25.7)

Sweet bakery products
c 14.9 (13.0-16.8)

Sugar and candy
e 10.3 (8.6-12.1)

Yogurt, baby, Greek, and regular 9.0 (5.7-12.3)

Sweetened beverages
g 7.5 (4.7-10.2)

Ready-to-eat cereals
f 6.7 (5.0-8.3)

Flavored milk, dairy drinks, and milk substitutes 5.6 (3.4-7.8)

Ice cream, pudding, gelatin
h 5.0 (3.2-6.7)

a
Based on Wald test.

b
Includes products labeled as “baby food”; for example, baby pretzels, apple dessert, and baby food.

c
Includes cakes, pies, cookies, brownies, doughnuts, sweet rolls, and pastries.

d
Includes fruit purées and fruits pack in light or heavy syrup.

e
Includes sugar, honey, sugar substitutes, jams, syrups, toppings, and candy with or without chocolate.

f
Includes high sugar (>21.2 g/100 g) and low sugar (≤21.2 g/100 g).

g
Includes soft drinks, sports and energy drinks, nutritional beverages, smoothies, grain drinks, and coffee and tea.

h
Includes ice cream, frozen dairy desserts, pudding, gelatins, ices, and sorbets.

J Acad Nutr Diet. Author manuscript; available in PMC 2021 January 01.


	Abstract
	METHODS
	Study Design
	Dietary Intake
	Added Sugars Intake
	Important Sources of Added Sugars
	Demographic Characteristics and Socioeconomic Status Variables
	Analysis

	RESULTS
	Any Added Sugars Intake
	Mean Added Sugars Intake
	Mean Percent of Total Energy from Added Sugars
	Top Sources of Added Sugars
	Trends in Added Sugars Intake from 2005-2006 through 2015-2016

	DISCUSSION
	CONCLUSIONS
	References
	Figure 1.
	Figure 2.
	Table 1.
	Table 2.
	Table 3.
	Table 4.

