
Data needs for B-24 and beyond: NHANES data relevant for 
nutrition surveillance of infants and young children

Namanjeet Ahluwalia, Kirsten Herrick, Ryne Paulose-Ram, and Clifford Johnson
Division of Health and Nutrition Examination Surveys, National Center for Health Statistics, 
Centers for Disease Control and Prevention, Hyattsville, MD.

Abstract

The period from birth to 24 mo (B-24) is a critical phase in which nutrient requirements for 

growth and development are high and several transitions in food consumption practices occur. A 

few large-scale national studies (eg, the Feeding Infants and Toddlers Study and Infant Feeding 

Practices Study) offer important insights into infant feeding practices and food consumption 

patterns in young children in the United States. The NHANES collects comprehensive cross-

sectional data on the nutrition and health of Americans including infants and toddlers. This article 

describes the NHANES program and data from NHANES 1999–2010 on young children that are 

relevant for the B-24 Project. NHANES is a nationally representative survey of the 

noninstitutionalized US population that combines personal interviews with standardized physical 

examination and measurements via mobile examination centers. Data on infant feeding practices 

(breastfeeding and timing of introduction and nature of complementary foods), dietary intake (two 

24-h recalls), and nutrient supplements are collected. Data on demographic characteristics, 

anthropometric measurements, biomarkers of nutrient status, food security, and participation in 

federal nutrition programs are also available. Data can be accessed online, downloaded, and 

pooled over several survey cycles, allowing examination of infant feeding practices, food and 

nutrient intakes, and nutritional status of Americans <2 y old. Subgroup analyses by race-ethnicity 

and income status are also possible. NHANES responds to evolving data needs, as feasible, in the 

context of the survey design, research priorities, and funding. It offers a vehicle for potentially 

gathering additional data on children <2 y to address the objectives of the B-24 Project in the 

future. Am J Clin Nutr 2014;99(suppl):747S–54S.

INTRODUCTION

Evaluating the evidence base to support the inclusion of infants and children from birth to 24 

mo of age in the Dietary Guidelines for Americans (the B-24 Project) is an important federal 
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initiative of the US Department of Health and Human Services and the USDA together with 

academic and industry partners. The goal of the B-24 Project is to examine and evaluate the 

existing literature to identify current knowledge and research gaps that need to be addressed 

for the development of dietary guidelines for infants and toddlers. The first 2 y of life are 

critical in human development; nutrition practices during early childhood can influence 

short- and long-term health and disease (1, 2). Infancy is a period of high nutrient needs and 

a time of rapid transition from a primarily milk-based diet (either breast milk or infant 

formula) to a varied diet with several food groups being consumed on a daily basis (3). In 

addition, the second year of life continues to be a critical time of steady growth and 

development during which nutrient needs remain high (4). This period is characterized by 

continued transition to family foods and the development of food preferences (5, 6) that can 

be an important determinant of food choices and intake in later life (7–9).

A few large-scale studies, notably the Feeding Infants and Toddlers Study (FITS) conducted 

in 2002 (10) and 2008 (FITS 2008) (11) and the Infant Feeding Practices Study II (IFPS II) 

(12), provide insight on developing dietary guidelines for children <2 y of age. The FITS 

involved a large, national, cross-sectional sample of US infants and toddlers aged 4–24 mo 

in FITS 2002 (n = 3022) and aged 0–47 mo in FITS 2008 (n = 3273; n = 1812 for children 

<2 y) and assessed their usual nutrient intakes and food consumption patterns. Feeding 

practices, dietary intake data, and reported weight were obtained by telephone. In FITS 

2002, a 24-h dietary recall was obtained for 3022 infants and a second-day dietary recall was 

collected from a subsample of respondents (23% of the day 1 sample) for the estimation of 

usual nutrient intakes. A similar sample design was used for FITS 2008 in which a second-

day dietary recall was collected from 28% of the day 1 sample. In FITS 2002 and 2008, food 

consumption analyses were based on 1-d mean in-takes of the population; the personal 

computer version of the Software of Intake Distribution Estimation (PC-SIDE; version 

1.0.0.1, 2003; Iowa State University) was used with the replicate data to adjust for 

intraindividual variation (10, 13, 14). The samples were selected at a national level by using 

a commercial list of infants and toddlers (rather than a national population–based sample 

frame) and may represent children from a higher socioeconomic status and underrepresent 

certain race and ethnic subgroups (10, 11).

IFPS II is a large longitudinal study of infant feeding conducted in the United States that 

followed women from the third trimester of pregnancy through their infants’ first year of life 

(15). Pregnant women were identified through a nationally distributed consumer opinion 

panel. Those who met specific eligibility criteria were mailed monthly questionnaires. 

Dietary information was collected by using a 7-d food-recall chart. Substantial sample size 

decline was noted over follow-up, from n = 3033 at the neonatal survey to n = 1807 at the 

12-mo survey, with more women with a higher socioeconomic status at follow-up (3). The 

IFPS II provides important insights into several infant feeding practices (breastfeeding and 

timing of introduction and nature of complementary foods). Together, the series of FITS 

(2002 and 2008) and IFPS II provide key information for the B-24 Project.

In addition to the studies described above, the NHANES may provide some useful insights 

into the food and nutrient intake and feeding practices of young children. The purpose of 

this article was 1) to provide an overview of NHANES, its methodology, and operations and 
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2) to highlight the data collected since 1999 that may be used to fulfill the objectives of the 

B-24 Project.

OVERVIEW OF NHANES

NHANES is a program of studies that is designed to collect data on the health, nutritional 

status, and health behaviors of the noninstitutionalized civilian household population of the 

United States. It is conducted by the National Center for Health Statistics of the CDC. This 

comprehensive survey is unique in that it combines personal interviews with standardized 

physical examinations and laboratory tests. The interviews are conducted in the home and at 

the mobile examination center (MEC). The physical examinations and biological samples 

are collected at the MEC for laboratory analysis on-site and at 25–30 collaborating 

laboratories across the United States. The post-MEC components involve collection of 

additional dietary data as well as other components that vary by survey cycle.

NHANES sample design

NHANES has had a long history that began in the early 1960s (16). Since then, several 

cycles of NHANES have been conducted as a series of surveys focusing on different 

population groups (varying in ages of persons sampled or ethnic-racial groups examined) or 

health topics. In 1999, NHANES became a continuous survey, sampling US residents of all 

ages, with a changing focus on a variety of health and nutrition measurements to meet 

emerging needs. The goals of the continuous NHANES are to provide prevalence data on 

selected diseases and risk factors for the US population; to monitor trends in selected 

diseases, behaviors, and environmental exposures; to explore emerging public health needs; 

and to maintain a national probability sample of baseline information on the health and 

nutritional status of the US household population (16).

NHANES has a complex, multistage, probability-sampling design and examines a nationally 

representative sample of ~5000 persons each year. These persons are selected from 15 

different county locations that are selected from a sampling frame of 3000 counties. The 4 

stages of the sampling include selection of the following: 1) primary sampling units, which 

are counties or small groups of contiguous counties; 2) segments within primary sampling 

units that are a block or a group of blocks of households; 3) specific households within 

segments; and 4) eligible individuals within a household. Since the continuous NHANES, 

certain subgroups have been oversampled. Specifically, non-Hispanic blacks, Mexican 

Americans, low-income whites, adolescents 12–19 y of age, and older persons (≥70 y) were 

oversampled in 1999–2006. In addition, a supplemental sample of pregnant women was also 

included. From 2007 to 2010, Hispanics, non-Hispanic blacks, low-income whites, and older 

persons (≥80 y) were oversampled. In more recent surveys (2011–2014), Asian Americans 

are being oversampled (16). Sample weights are assigned to each sample person so that 

weighted estimates are representative of the US noninstitutionalized population. Informed 

consent is obtained at various levels (household interview, examination, child assent for 

minors aged 7–17 y; and consent for specimen storage). For minors, a parent or guardian is 

asked to provide documented consent.
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NHANES operations

NHANES data collection begins with a household interview identifying eligible members in 

the household by using a computer-assisted personal interview tool that is linked to US 

Census data. For consenting persons, a household interview is conducted that includes 

demographic, socioeconomic, dietary (including supplement use), and health-related 

questions. Participants are then scheduled for a physical examination at the MEC ~2–3 wk 

later. The MEC provides a standardized and automated data collection mechanism. The 

MEC examination consists of medical, dental, and physiologic measurements, as well as 

laboratory tests that are administered by trained medical personnel, including a physician, 

health technicians, laboratory staff, and interviewers. Dietary intake data are collected at the 

MEC (first 24-h recall) and by telephone (second 24-h recall 7–10 d later) by using the 

Automated Multiple Pass Method of the USDA (17, 18) through the “What We Eat in 

America” component of NHANES. The examination response rates in NHANES are 

generally between 70% and 80% with some variation across survey cycles.

In addition, after the MEC examination, various cycles of NHANES have included data 

collection on different components. These include a physical activity monitor, home-

collected urine sample, tuberculosis skin-test reading, and vacuum-collected home dust 

sample.

Data analyses are coordinated with several federal and non-federal partners. In particular, 

dietary data are analyzed by using the USDA Food and Nutrient Database for Dietary 

Studies (19). The dietary supplement nutrient data from NHANES are analyzed by using the 

NHANES Dietary Supplement Ingredient Database (a label-based database created by the 

NHANES program).

NHANES data relevant to the B-24 Project

NHANES collects data on feeding practices, food intake, as well as growth and health 

outcomes in conjunction with a laboratory component for individuals >1 y old that allows 

the assessment of the status of certain nutrients. Available data from the continuous 

NHANES (1999 onward) are described in the following section. These data are publicly 

released every 2 y and are freely available to download from the NHANES homepage 

(http://www.cdc.gov/nchs/nhanes.htm) under questionnaires, data sets, and related 

documentation (http://www.cdc.gov/nchs/nhanes/nhanes_questionnaires.htm). The data are 

organized by 2-y time frames corresponding to each survey cycle under various sections on 

the online access pages (Table 1).

The demographic file provides information for key variables such as age, sex, income, race-

ethnicity, family composition, educational level, health insurance, and housing 

characteristics collected during the initial household interview (Table 1). Dietary data 

collected at the MEC for the day 1 recall and by telephone for the second-day recall are 

available in separate files listing individual foods consumed and total nutrient intakes by day 

of recall. In addition, nutrient supplement intake can be accessed for the month preceding 

the household interview and for each of the 2 d of the 24-h recalls in separate files. In the 

examination section on the webpage, under the rubric “Body Measures,” data are available 
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on traditional anthropometric measurements (eg, height and weight for all children and 

skinfold thicknesses for children aged ≥2 mo). In addition, data are collected on several 

questionnaires administered either at home during the household interview or during the 

MEC examination. In a few cases, data are collected during the post-MEC telephone 

interview (eg, post hoc module of the Consumer Behavior Questionnaire) (Table 1). 

NHANES data can be combined over several survey years to produce estimates with greater 

precision and smaller sampling error and to perform trends analysis.

NHANES is unique in that biological specimens such as blood, urine, hair, and saliva are 

collected to address specific research needs in the age and sex group concerned. The 

specimens collected and analyses conducted vary by survey cycle depending on research 

priorities, feasibility, and available funding. With regard to the B-24 Project, NHANES 

collects blood samples for children aged >1 y. These samples are immediately processed by 

trained laboratory staff on-site at the MEC and sent to collaborating laboratories for analysis. 

Laboratory analyses are conducted by using state-of-the art techniques and standardized 

procedures. Tests for heavy metals include cadmium, lead, and mercury. Tests for iron status 

are based on a comprehensive panel including serum transferrin receptors (with C-reactive 

protein measured in some NHANES cycles to control for inflammation), and biomarkers for 

vitamin status of certain water- and lipid-soluble vitamins (eg, folic acid, vitamin B-6, 

vitamin B-12, and vitamin D) are also determined. A summary of nutritional bio-markers for 

children aged ≥1 y by survey cycle is provided in Table 2. Data can be pooled over survey 

cycles to increase the sample size depending on the research question being addressed.

The Diet Behavior and Nutrition Questionnaire (DBQ) can serve as an important resource, 

with data relevant to the B-24 Project (Table 3). Data include whether the participant ever 

received breast milk, the timing of introduction of formula or other milk, the timing of 

introduction of solid foods, and the age at which feeding formula was stopped. In addition, 

data on food allergies were also collected during 2007–2010. Questions were asked about 

whether the child has food allergies in general, and if so, to which certain specific foods 

(wheat, corn, cow milk, eggs, fish, shellfish, corn, peanut, other nuts, soy products, etc).

The Early Childhood Questionnaire is another source of information relevant to the B-24 

initiative on events related to birth and early childhood (Table 4). These include reported 

birth weight and weight status <5.5 pounds or 2.5 kg (low birth weight) or >9 pounds or 4.1 

kg (macrosomia), and whether the sample child received newborn care (in an intensive care 

unit), attended day care, and participated in the Head Start program.

Another rich facet of NHANES data pertains to food insecurity. Data were collected on this 

component during 2003–2008, although different questions on this topic were asked from 

1999 to 2002. Questions assessed food security at the household, adult, and child level. 

Household food security questions were administered in the home and answered by the 

household reference person. Questions with regard to individual-level food security were 

administered at the MEC only when a household had affirmed food insecurity. The receipt of 

Food Stamp Program benefits were collected during the household interview. Information 

pertaining to participation in the Special Supplemental Nutrition Program for Women, 

Infants, and Children were collected in the DBQ, administered at home. In addition, a 
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Consumer Behavior Questionnaire was administered during 2007–2010 at home as part of 

the NHANES family questionnaire, with additional questions asked during a post-MEC 

telephone interview. The household reference person answered questions on key topics, 

including family food expenditures, time spent on cooking dinner, and number of meals 

prepared by the family. The Consumer Behavior Phone module assessed family-level 

knowledge and behavior regarding topics such as eating out, awareness of MyPyramid, 

factors influencing food choices at a grocery store, and use of food labels and organic foods. 

However, this amount of detail was not collected in 1999–2006 (Table 5; details described 

below).

NHANES collects information on health conditions through several questionnaires. Notably, 

the medical conditions questionnaire administered at home provides data on anemia, 

bronchitis, asthma, liver disease, cancer, vision problems, as well as family history of certain 

conditions. For the youngest age group (1–2 y old), only questions on anemia and asthma 

are asked. Another questionnaire that offers interesting data relevant to the B-24 Project is 

the Respiratory Health Questionnaire. It collects information on respiratory symptoms 

(cough, phlegm, wheezing or whistling in the chest, and hay fever and medical visits and 

medications relevant to these conditions). Respondents younger than 1 y of age were not 

administered this questionnaire; and relevant to B-24, only respondents aged 1–2 y (through 

their proxy) were administered questions on wheezing. Given the increase in allergies and 

respiratory symptoms (20), this data set may be of interest to researchers in relation to infant 

feeding and food consumption practices during the first 2 y of life.

Unweighted numbers of participants with data available on key variables relevant to the 

B-24 Project for children <2 y by survey year and age are presented in Table 5. These 

numbers are based on age at MEC examination (variable name: RIDAGEEX) calculated 

from the date of birth given by the mother at the household interview. This variable is more 

accurate to use because it represents the exact age at which most data on child feeding 

practices, nutrition, and growth are collected at the MEC examination visit. The age of the 

child at the time of the household interview is also available in the demographic file 

(variable name: RIDAGEMN).

Over the 12-y period since NHANES became continuous, 4576 infants and toddlers were 

examined at the MEC visit. The number of participants varies depending on the variable of 

interest, survey cycle, and response rates. The response rates on most components 

administered at home or at the MEC for these 6 survey cycles are >80%, and for the dietary 

recall MEC examination component the response rate is >85% in this age group. For 

instance, for participants with complete and reliable day 1 and day 2 dietary data, 

preliminary analyses indicate that pooling over 2–3 consecutive survey cycles would provide 

stable estimates for energy intake (dietary data) by age group (0–5.9, 6–11.9, and 12–23 

mo). Pooling data over 3 survey cycles would be needed for further race-ethnic group 

stratification (Table 6). This pooling would provide sample sizes comparable to other 

surveys such as the FITS. On the other hand, for description of findings based on variables 

such as exclusively breastfed (from the DBQ) or reporting findings stratified by 

breastfeeding status (consumed breast milk or not on the day of dietary recall), the sample 

sizes may not be sufficient from NHANES, particularly when data are further stratified. 
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Thus, particular attention needs to be paid to the sample sizes as well as to the relative SEs 

and variance estimates when 2- or 3-level stratified subanalyses are of interest.

Some limitations in the use of NHANES data must be outlined. Although most nutrition 

components are the mainstay of the survey, several specific components cycle in and out of 

the survey and may not be in all survey cycles. In addition, breast-milk consumption is not 

quantified in the survey but can be estimated following assumptions used in the FITS (11, 

13). Biochemical tests are limited to a few analytes because of limited blood volume 

sampled in this age group. In addition, breast milk from mothers and urine samples for 

young children are not collected. NHANES collects limited data on nutrition in the family 

context and on child care issues. Although comprehensive data on growth and health 

outcomes are collected, information on cognitive and neuromotor development is not 

determined in the survey. In addition, subanalysis by narrow categories involving 

stratification by ≥2 variables may lack statistical power. Linkage between mother and child 

data are not possible with the use of the publicly available data but may be feasible via the 

National Center for Health Statistics Research Data Center. However, such analyses would 

have limited generalizability because mother-child pairs are not part of the original 

NHANES sample design and the sample size is likely too small to yield reliable estimates.

NHANES data have been used primarily to describe the prevalence of major diseases and to 

assess nutritional status and its association with health promotion and disease prevention. 

NHANES offers rich data that can be useful to study the role of nutrition/diet in the growth 

and development and health of young infants and toddlers in the United States (Table 7). 

Data from NHANES can be used to examine several important aspects of infant and toddler 

nutrition, such as describing the food and nutrient intakes and food patterns of a nationally 

representative sample of children under 2 y of age and dietary supplement use in this critical 

period of life. In addition, complementary feeding practices (timing of introduction and 

nature of solid foods) as well as the transition from breast milk to formula or cow milk and 

to table foods could be described in relation to sociodemographic variables, such as age, 

income, and race-ethnicity. Food behavior (eating out, use of labels/MyPyramid 

information) can also be examined in this nationally representative sample.

Another rich dimension of NHANES is the laboratory assessment of nutritional status and 

environmental exposures (eg, heavy metals). Determinants of status of selected nutrients in 

this age group could be explored further, and associations between dietary intake and 

nutrient status can also be addressed. Diet and biochemical status indicators of nutrition 

exposure can be linked to growth on the basis of the direct measurements by trained and 

skilled staff. In addition, subgroup analyses by race-ethnicity, income status, food security, 

and participation in federal assistance programs can be conducted by pooling over several 

survey cycles.

Finally, because of the history of the continuous survey and data collection using 

standardized protocols across the nation and over time, trends analysis can be conducted to 

examine changes in food and nutrition practices and nutrient intake. The data are publicly 

available online from the NHANES homepage along with detailed online tutorials on 

NHANES and on the use of dietary data. Together, these can offer a rich resource to health 
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scientists to help better understand the role of nutrition in growth, development, and health 

toward formulating sound public health policy, directing and designing health programs and 

services, and expanding the health knowledge in the United States. Furthermore, NHANES 

is a dynamic program that responds to emerging research needs and can offer a vehicle for 

gathering additional data to address the objectives of the B-24 Project in the future.
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TABLE 1

NHANES data: sections and key information

Section Information

Demographic
1

Age, sex, income, race-ethnicity, family, health insurance, housing characteristics

Dietary
2,3

Individual food files—day 1 and day 2 (since 2002)

Total nutrient intakes—day 1 and day 2 (since 2002)

Nutrient supplements intake—30 d and 24 h (since 2007)

Examination
2 Body measures

• Weight, recumbent length/height (≥0 mo)

• Head circumference (0–6 mo)

• Mid–upper arm circumference (≥2 mo)

• Skinfold thickness (≥2 mo): triceps, subscapular

Laboratory
2

Analytes vary by survey year

Questionnaires Diet, behavior, and nutrition
4

Early childhood
1

Food security
5

Consumer behavior
1

Medical conditions
1

Respiratory health
1

1
Collected through interviews administered in the home.

2
Day 1 dietary recall, examination, and laboratory components carried out at the mobile examination center.

3
Day 2 dietary recall is administered by telephone.

4
Questions relevant to infants and toddlers 0–24 mo old were collected through interviews administered in the home.

5
Household food security questions were administered in the home and answered by the household reference person.
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TABLE 7

Research topics that NHANES data can address

• Nutrient and food intakes; dietary supplement use

• Food, beverage, and snack consumption patterns

• Salt use and sodium intake

• Transitions

Breast milk → formula → cow milk; table foods

• Food behavior (purchasing, eating out), food allergies

• Blood-based nutrient and environmental exposures

• Exposures can be linked to growth based on direct measurements by trained staff
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