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Data from the National
Health and Nutrition
Examination Survey
During 2013–2016, whole
grains accounted for 15.8% of
total grains intake among adults
on a given day. This percentage
increased with age from 12.9%
among adults aged 20–39 to
19.7% for adults 60 and over.
●

Overall, the contribution
of whole grains to total grains
intake was lower among men
(14.8%) than women (16.7%).
●

The contribution of whole
grains to total grains intake
was lowest among Hispanic
adults (11.1%) compared with
non-Hispanic white (16.5%),
non-Hispanic black (13.7%),
and non-Hispanic Asian
(18.3%) adults.
●

Total grains intake comes from whole grains and refined grains. Whole grains
contain the entire grain kernel (bran, germ, and endosperm) (1). A higher
intake of whole grains is linked with a lower risk of cardiovascular disease,
cancer, and mortality (2). The “2015–2020 Dietary Guidelines for Americans”
recommend that at least one-half of total grains intake be from whole grains
(3). This report provides estimates of the percentage of total grains intake
consumed from whole grains sources, for adults aged 20 and over who
reported consumption of grains (98.6%) on a given day during 2013–2016.

What was the contribution of whole grains to total grains
intake among adults on a given day, and did the contribution
differ by sex and age during 2013–2016?
In 2013–2016, 15.8% of total grains intake for adults on a given day was whole
grains. The percentage increased with age for men and women (Figure 1).
Figure 1. Contribution of whole grains to total grains intake among adults aged 20 and over on a
given day, by sex and age: United States, 2013–2016
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Significantly different from women of the same age group.
Significant increasing linear trend with age.
NOTES: Age-adjusted estimates for adults aged 20 and over, using the direct method and the 2000 projected U.S. population
using the age groups 20–39, 40–59, and 60 and over, are 15.5% for total, 14.6% for men, and 16.4% for women. Access data table
for Figure 1 at: https://www.cdc.gov/nchs/data/databriefs/db341_tables-508.pdf#1.
SOURCE: NCHS, National Health and Nutrition Examination Survey, 2013–2016.
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The contribution of whole grains to total grains intake increased from 12.9% among adults aged
20–39 to 19.7% for adults aged 60 and over.
Whole grains contributed to a lower percentage of total grains intake among men (14.8%)
compared with women (16.7%). Similarly, among adults aged 20–39, the percentage of total
grains consumed as whole grains was lower among men (11.1%) than among women (14.7%).

Did the contribution of whole grains to total grains intake among adults on
a given day differ by race and Hispanic origin during 2013–2016?
Whole grains contributed to a lower percentage of total grains intake among Hispanic adults
(11.1%) on a given day compared with non-Hispanic white (16.5%), non-Hispanic black (13.7%),
and non-Hispanic Asian (18.3%) adults (Figure 2). The contribution of whole grains to total
grains intake was also lower among non-Hispanic black adults compared with non-Hispanic
white and non-Hispanic Asian adults.
The same patterns were noted for women, with contribution of whole grains to total grains intake
being the lowest among Hispanic women (12.1%) compared with non-Hispanic white (17.4%),
non-Hispanic black (14.3%), and non-Hispanic Asian (18.6%) women. The contribution of whole
grains to total grains intake among non-Hispanic black women was also lower than non-Hispanic
white and non-Hispanic Asian women.
Figure 2. Age-adjusted contribution of whole grains to total grains intake among adults aged 20 and over on a given day,
by sex and race and Hispanic origin: United States, 2013–2016
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Significantly different from non-Hispanic black adults.
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NOTES: Estimates were age adjusted by the direct method to the 2000 U.S. population using the age groups 20–39, 40–59, and 60 and over. Access data table
for Figure 2 at: https://www.cdc.gov/nchs/data/databriefs/db341_tables-508.pdf#2.
SOURCE: NCHS, National Health and Nutrition Examination Survey, 2013–2016.
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Among men, a similar pattern was noted except that the observed difference in the percent
contribution of whole grains to total grains intake between non-Hispanic black (12.9%) and
Hispanic (10.0%) men was not significant. Whole grains contribution to total grains intake among
Hispanic men was lower than among non-Hispanic white (15.7%) and non-Hispanic Asian
(18.1%) men, and lower for non-Hispanic black men compared with non-Hispanic white and
non-Hispanic Asian men.
Within each race and Hispanic-origin group, no differences were observed between men
and women.

Did the contribution of whole grains to total grains intake among adults on
a given day differ by family income level during 2013–2016?
The contribution of whole grains to total grains intake on a given day increased with increasing
family income (Figure 3). Overall, whole grains accounted for 12.0%, 14.8%, and 17.8% of total
grains intake for those with family incomes less than or equal to 130% of the federal poverty level
(FPL), greater than 130% to less than or equal to 350% of the FPL, and greater than 350% of the
FPL, respectively. A similar pattern occurred among both men and women.
Within the lowest and highest income levels, the percent contribution was lower among men
compared with women: 10.7% compared with 13.1% among adults with family income less than
or equal to 130% of the FPL, and 16.0% compared with 19.8% among adults with family income
greater than 350% of the FPL.
Figure 3. Age-adjusted contribution of whole grains to total grains intake among adults aged 20 and over on a given day,
by sex and family income level: United States, 2013–2016
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NOTES: FPL is federal poverty level. Estimates were age adjusted by the direct method to the 2000 U.S. population using the age groups 20–39, 40–59, and 60
and over. Significant increasing linear trend by family income level. Access data table for Figure 3 at:
https://www.cdc.gov/nchs/data/databriefs/db341_tables-508.pdf#3.
SOURCE: NCHS, National Health and Nutrition Examination Survey, 2013–2016.
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Did the contribution of whole grains to total grains intake among adults on
a given day change over time from 2005–2006 to 2015–2016?
A linear increasing trend in the contribution of whole grains to total grains intake occurred from
2005–2006 to 2015–2016 (Figure 4). This percentage increased from 12.6% (2005–2006) to
15.9% (2015–2016) among adults overall. A similar increasing pattern over time was noted for
both men and women.
Figure 4. Age-adjusted trends in the contribution of whole grains to total grains intake among adults aged 20 and over on
a given day, by sex: United States, 2005–2006 through 2015–2016
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NOTES: Estimates were age adjusted by the direct method to the 2000 U.S. population using the age groups 20–39, 40–59, and 60 and over. Women were
significantly different from men at all time points except 2015–2016. Access data table for Figure 4 at:
https://www.cdc.gov/nchs/data/databriefs/db341_tables-508.pdf#4.
SOURCE: NCHS, National Health and Nutrition Examination Survey, 2005–2016.
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Summary
During 2013–2016, whole grains contributed 15.8% of total grains intake on a given day among
adults overall. This percentage increased with age and income, and was lower among Hispanic
adults (11.1%) compared with all other race and Hispanic-origin groups. The contribution of
whole grains to total grains intake was higher among women (16.7%) compared with men
(14.8%). These findings are consistent with previously published tables showing intake of total,
whole, and refined grains in the United States (4).
Furthermore, trends over time from 2005–2006 to 2015–2016 showed an increase in the
contribution of whole grains to total grains intake for adults overall and for men and women.
However, the magnitude of this increase was small. Whole grains contain greater amounts of
fiber, vitamins, minerals, and phytochemicals compared with refined grains (1–3). Higher intake
of whole grains, as part of a healthy eating pattern, may contribute to the maintenance of good
health and has been shown to lower inflammation and provide cardiovascular benefits (2,3).

Definitions
Whole grains: Includes barley, brown rice, buckwheat, bulgur (cracked wheat), millet, oats,
popcorn, quinoa, dark rye, whole-grain cornmeal, whole-grain cracked wheat, wild rice, and
grain-based products made with 100% whole grains or their flours as defined in the Food Patterns
Equivalents Database (FPED) (1). Data on total grains (ounce equivalent) and whole grains
(ounce equivalent) were obtained from the FPEDs (1). The percentage of grains consumed
as whole grains was computed for each participant who reported any grain intake as the ratio
of whole grains consumed (ounce equivalent) to total grains consumed (ounce equivalent)
multiplied by 100.
Federal poverty level: Based on the income-to-poverty ratio, a measure of the annual total family
income divided by the poverty guidelines, adjusted for family size and inflation.

Data source and methods
Data for this report are from the National Health and Nutrition Examination Survey (NHANES),
a cross-sectional survey (5) conducted by the National Center for Health Statistics designed to
monitor the health and nutritional status of the civilian noninstitutionalized U.S. population. It
consists of home interviews followed by standardized physical examinations conducted in mobile
examination centers (MECs).
Dietary information was obtained via an in-person dietary recall with trained interviewers at
the MEC for the 24-hour period on the preceding day (midnight to midnight) (6). Foods and
beverages reported during the recall were categorized into 37 USDA Food Patterns components
in the FPED (1). Total and whole grains intake data based on FPEDs available since 2005–2006
were used for these analyses. Limitations, such as underreporting associated with 24-hour recalls,
have been well-characterized (7,8) but do not diminish the utility of the dietary data in describing
population estimates (8,9). Whole grains intake, expressed as a percentage of total grains intake,
partially adjusts for misreporting (10).

■ 5 ■

NCHS Data Brief ■ No. 341 ■ July 2019
The NHANES sample is selected through a complex, multistage probability design. During
2013–2016, non-Hispanic black, non-Hispanic Asian, and Hispanic persons were oversampled;
for more information, visit the NHANES website (https://www.cdc.gov/nchs/nhanes/). Race and
Hispanic-origin-specific estimates reflect individuals reporting only one race; those reporting
more than one race are included in the total but are not reported separately. Study sample included
adults aged 20 and over with complete and reliable dietary intake data, from 2005–2006 to
2015–2016 cycles. Adults who did not consume any grains were excluded from these analyses
(less than 1.4%).
Day 1 dietary weights were used to account for the days of the week, and differential probabilities
of selection, nonresponse, and noncoverage to obtain nationally representative estimates. Taylor
series linearization was used to compute variance estimates. Differences between groups were
tested using a univariate t statistic. Tests for trends by age, family income level, and trends over
time were evaluated using orthogonal polynomials to determine linear trends. The significance
level for statistical testing was set at p < 0.05. All differences reported are statistically significant
unless otherwise indicated. Statistical analyses were conducted using SAS System for Windows
version 9.4 (SAS Institute, Inc., Cary, N.C.) and SUDAAN version 11.0 (RTI International,
Research Triangle Park, N.C.). Estimates were age adjusted using the direct method to the 2000
projected U.S. population using the age groups 20–39, 40–59, and 60 and over.
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