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Introduction

The Healthy Eating Index (HEI) is a measure of diet quality in terms of conformance to the Dietary
Guidelines for Americans, which are the basis of nutrition policy for the United States government
and the foundation of all federal nutrition guidance. The accompanying U.S. Department of
Agriculture (USDA) Food Patterns translate key recommendations of the Dietary Guidelines into
specific, quantified recommendations for types and amounts of foods to consume at 12 calorie levels
with limits on calories from solid fats and added sugars.  The USDA Food Patterns are used to set the
scoring standards for the HEI. In addition to the USDA Food Patterns, the 2005 and the 2010 editions
of the Dietary Guidelines included the Dietary Approaches to Stop Hypertension (DASH) Eating Plan
as another example of a dietary pattern that illustrates eating according to the Dietary Guidelines.
Compared to typical food consumption patterns in the U.S., both the USDA Food Patterns and the
DASH Eating Plan include more vegetables, fruits, whole grains, and low-fat dairy products and less
refined grains, saturated fatty acids, and added sugars.

The Dietary Guidelines are issued every 5 years by the USDA and U.S. Department of Health and
Human Services. The HEI was last revised to reflect the 2005 edition of the Dietary
Guidelines.  The release of the 2010 Dietary Guidelines and revised USDA Food Patterns
necessitated an update to the HEI-2005 to capture key changes, such as the addition of
recommendations for seafood (fish and shellfish) and limitations on refined grains.  However, key
features of the HEI-2005, described elsewhere,  were maintained in the HEI-2010: (1) diet quality is
assessed from two perspectives: adequacy (dietary components to increase) and moderation (dietary
components to decrease); (2) the scoring standards are density-based such that the relative mix of
foods is evaluated; and (3) the standards for the maximum scores are the least-restrictive (easiest to
achieve) recommendations among those that vary by energy level, sex, and/or age. For the adequacy
components, this means that increasing levels of intake receive increasingly higher scores; whereas
for the moderation components, increasing levels of intake receive decreasingly lower scores. In other
words, for all components, higher scores indicate closer conformance with dietary guidance.

The purpose of this paper is to describe the process and rationale for updating the HEI to reflect the
key diet-related recommendations of the 2010 Dietary Guidelines and the resulting components and
scoring standards. The evaluation of the HEI-2010 will be described in a separate report.

Process for Updating the HEI
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The USDA Center for Nutrition Policy and Promotion (CNPP) convened a group of federal users of
the HEI and the Dietary Guidelines to discuss the process and content for the update. This meeting
and subsequent discussions of a working group of staff from CNPP and the National Cancer Institute
led to the development of guiding principles for the update (Figure 1). Drawing upon these principles,
the working group subsequently reviewed the HEI-2005 in relation to the 2010 Dietary Guidelines
and the USDA Food Patterns, discussed potential strategies to address key changes in the guidance,
and made the decisions presented here. The wider group commented on the changes to the HEI and
reviewed this manuscript prior to publication.

Open in a separate window
Figure 1

Key features of the Healthy Eating Index and guiding principles for the 2010 update
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HEI-2010 Components

A list of the HEI-2010 and HEI-2005 components along with their point values and scoring standards
are found in Table 1. Figure 2 maps the key dietary recommendations found in the 2010 Dietary
Guidelines to the components of the HEI-2010. Like its predecessor, the HEI-2010 is made up of 12
components, 9 adequacy components and 3 moderation components (Table 1), and Figure 3 illustrates
how the USDA Food Patterns and the nutrients considered in the HEI-2010 relate to the HEI-2010
components. Total Fruit, Whole Fruit, Total Vegetables, Total Grains, and Sodium were carried
forward from the HEI-2005. Milk and Meat and Beans were also carried forward but have been
renamed Dairy and Total Protein Foods, respectively, for consistency with the 2010 USDA Food
Patterns.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3810369/table/T1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3810369/figure/F2/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3810369/table/T1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3810369/figure/F3/
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Figure 2

Healthy Eating Index-2010 (HEI-2010) components mapped to the key dietary recommendations of the
Dietary Guidelines for Americans, 20101
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Figure 3

Food groups and subgroups of the USDA Food Patterns, alcohol, and nutrients that contribute to the
components of the Healthy Eating Index-2010. Includes all milk products, such as fluid milk, yogurt,
and cheese, and fortified soy beverages. Fat is counted as solid fat. Includes nuts, seeds, and soy
products (other than beverages). Included as a ratio of poly- and monounsaturated fatty acids to
saturated fatty acids. Only alcohol beyond a moderate amount is considered to be empty calories.
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Table 1

Healthy Eating Index-2010 and Healthy Eating Index-2005 components and standards for
scoring
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Intakes between the minimum and maximum standards are scored proportionately.
Includes fruit juice.
Includes all forms except juice.
Includes any beans and peas (called legumes in HEI-2005) not counted as Total Protein Foods (called Meat and

Beans in HEI-2005).
Includes all milk products, such as fluid milk, yogurt, and cheese, and fortified soy beverages.
Beans and peas are included here (and not with vegetables) when the Total Protein Foods (called Meat and

Beans in HEI-2005) standard is otherwise not met.
Includes seafood, nuts, seeds, soy products (other than beverages) as well as beans and peas counted as Total

Protein Foods.

Component Maximum
 

points
Standard for
maximum score

Standard for minimum
 

score of zero

HEI-2010

Adequacy:

Total Fruit 5 ≥0.8 cup equiv. per
1,000 kcal

No Fruit

Whole Fruit 5 ≥0.4 cup equiv. per
1,000 kcal

No Whole Fruit

Total Vegetables 5 ≥1.1 cup equiv. per
1,000 kcal

No Vegetables

Greens and Beans 5 ≥ 0.2 cup equiv. per
1,000 kcal

No Dark Green Vegetables or
Beans and Peas

Whole Grains 10 ≥1.5 oz equiv. per
1,000 kcal

No Whole Grains

Dairy 10 ≥1.3 cup equiv. per
1,000 kcal

No Dairy

Total Protein Foods 5 ≥2.5 oz equiv. per
1,000 kcal

No Protein Foods

Seafood and Plant Proteins , 5 ≥0.8 oz equiv. per
1,000 kcal

No Seafood or Plant Proteins

Fatty Acids 10 (PUFAs +
MUFAs)/SFAs ≥2.5

(PUFAs + MUFAs)/SFAs ≤1.2

Moderation:

Refined Grains 10 ≤1.8 oz equiv. per
1,000 kcal

≥4.3 oz equiv. per 1,000 kcal

Sodium 10 ≤1.1 gram per 1,000
kcal

≥2.0 grams per 1,000 kcal

Empty Calories 20 ≤19% of energy ≥50% of energy

HEI-2005

Adequacy:

Total Fruit 5 ≥0.8 cup equiv. per
1

No Fruit

Whole Fruit 5 ≥0.4 cup equiv. per
1

No Whole Fruit
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Ratio of poly- and monounsaturated fatty acids to saturated fatty acids.
Calories from solid fats, alcohol, and added sugars; threshold for counting alcohol is >13 grams/1000 kcal.
Intakes between the minimum and maximum standards are scored proportionately, except for Saturated Fat

and Sodium (see note 12).
Includes non-hydrogenated vegetable oils and oils in fish, nuts, and seeds.
Saturated Fat and Sodium get a score of 8 for the intake levels that reflect the 2005 Dietary Guidelines, <10%

of calories from saturated fat and 1.1 grams of sodium/1,000 kcal, respectively. Intakes between the standards
for scores of 0 and 8 and between 8 and 10 are scored proportionately.

Calories from solid fats, alcoholic beverages, and added sugars.

The HEI-2005 component Calories from Solid Fats, Alcoholic Beverages, and Added Sugars has been
modified slightly as described below and renamed Empty Calories, a more concise term used to
convey this concept to consumers.  A number of components were changed from the 2005 version:
Greens and Beans replaced Dark Green and Orange Vegetables and Legumes; Seafood and Plant
Proteins, which represents selected subgroups of protein foods, was introduced; Fatty Acids replaced
two components, Saturated Fat and Oils; Refined Grains was added; and Total Grains was eliminated.
These new components are described further below. Additional details regarding the differences
between the 2005 and 2010 versions, including differences in maximum point values of the
components and scoring standards are found in Table 1.

Greens and Beans

Of the five vegetable subgroups found in the 2010 USDA Food Patterns, dark green vegetables and
beans and peas (also known as legumes) are the subgroups for which intakes are furthest from
recommended levels.  The HEI-2010 captures these two subgroups as a single component called
Greens and Beans. Orange vegetables were included in the vegetable subgroup component of the
HEI-2005 (known as Dark Green and Orange Vegetables and Legumes) because they also were
among those subgroups of vegetables for which average intakes were furthest from recommended
levels. However, when the USDA Food Patterns were updated to reflect the 2010 Dietary Guidelines,
the red vegetables were removed from the “other vegetables” subgroup and combined with the orange
vegetables to create a new “red-orange” subgroup. Because tomatoes are so frequently consumed,
intake of the new red-orange vegetable subgroup is not far from recommended levels; therefore, this
subgroup is not included in the HEI-2010.

The standard for the maximum score of the Greens and Beans component is the sum of the least
restrictive daily recommendations for those two subgroups of vegetables found in the USDA Food
Patterns, expressed on a per 1,000 calorie basis. Any combination of dark green vegetables and beans
and peas counts toward meeting the standard. However, when the Total Protein Foods standard is
otherwise not met, beans and peas are first counted as protein foods; and only those beans and peas
that are not needed to meet the Total Protein Foods standard are then counted toward Greens and
Beans (and Total Vegetables) as illustrated in Figure 3. The reason for this is that although the USDA
Food Patterns include beans and peas as part of both the vegetable and protein foods groups, they
stipulate that they be counted in only one or the other of these groups.

Seafood and Plant Proteins

The 2010 Dietary Guidelines includes a new recommendation for seafood because of the many
benefits it provides, including, but not limited to, its n-3 fatty acid content.  It is recommended that
seafood consumption be increased by replacing some meat and poultry. The Dietary Guidelines also
highlight the benefits of vegetarian diets and, for the first time, include lacto-ovo vegetarian and
vegan adaptations of the USDA Food Patterns. Both vegetarian diets and consumption of seafood are
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associated with reduced cardiovascular-related risks;  therefore, plant proteins and seafood were
combined into one component of the HEI-2010. The combination is consistent with the key feature of
the HEI that no one food or commodity is required for a perfect score (Figure 1); if a component
assessed seafood alone, it would prohibit vegetarian diets from earning a perfect score.

The standard for the maximum score of the Seafood and Plant Proteins component is the sum of the
daily recommendations in the USDA Food Patterns for three subgroups of protein foods: seafood,
nuts and seeds, and soy products, expressed on a per 1,000 calorie basis (see Figure 3). All seafood,
nuts and seeds, and processed soy products (other than soy beverages, which are counted toward the
Dairy component) count toward Seafood and Plant Proteins. In addition, any beans and peas that are
counted toward the Total Protein Foods standard are counted toward the Seafood and Plant Proteins
component.

Fatty Acids

The 2010 Dietary Guidelines state that the type of fat is more important than the total amount of fat
and call for replacing saturated fatty acids with monounsaturated and polyunsaturated fatty acids. In
the HEI-2010, the ratio of unsaturated fatty acids to saturated fatty acids is used to capture the concept
of replacement and the relative balance of the two. This ratio has been used as part of another diet
quality score.

The Fatty Acids component is classified as an adequacy component to reflect the health benefits of
poly- and monounsaturated fatty acids. In the USDA Food Patterns, the values of this ratio range from
2.5 to 2.6 among the various calorie levels.  The least restrictive value of 2.5 was chosen as the
standard for the maximum score. The approach for setting the minimum score is described below.
Because the Dietary Guidelines also include the DASH Eating Plan as an illustrative dietary pattern,
the ratio of unsaturated to saturated fatty acids in the various diets used in the DASH trials was also
reviewed. The achieved diets had ratios of 2.4 to 3.1, suggesting that 2.5 is a reasonable
standard.

Refined Grains

Refined Grains is considered a moderation component because the 2010 Dietary Guidelines
emphasize that consumption levels are too high. More than 95% of Americans age 2 and older
consume more than the amounts recommended in the USDA

Food Patterns.  The least restrictive of these recommendations, expressed per 1,000 calories, was
selected as the standard for the maximum score of 10.

Empty Calories

The 2010 USDA Food Patterns include limits on calories from solid fats and added sugars but do not
specifically mention limits on calories from alcohol. The Dietary Guidelines, on the other hand, note
that calories from alcohol reduce the calories from solid fats and added sugars that can be
accommodated; however, they also acknowledge that moderate drinking has beneficial effects.
Therefore, in the HEI-2010, calories from alcohol are considered to be empty calories, but only when
alcohol is consumed beyond moderate amounts. The least restrictive of the two levels defined as
moderate drinking in the Dietary Guidelines, 2 drinks per day (converted to 28 grams of ethanol), was
used to set the threshold for counting alcohol as empty calories. The same value that was used to
energy-adjust sodium (2150 calories) , as described below, was used to energy-adjust the alcohol
threshold. Because 28 g ethanol/2150 calories equals 13 g ethanol/1000 calories, up to 13 g of
ethanol/1000 calories are not counted towards Empty Calories.
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Scoring and Weighting

Assigning HEI-2010 scores to a set of foods requires translating them into amounts of food groups
that are consistent with the USDA Food Patterns.  Mixed foods are disaggregated (i.e., broken down
into their ingredients), and any solid fats and added sugars are counted separately.

As noted above, the standards for assigning maximum scores are the least-restrictive
recommendations among those that vary by energy level, sex and/or age group. For adequacy
components, intakes at the level of the standard or higher receive the maximum number of points. For
all adequacy components except Fatty Acids, zero intakes receive a score of zero (Table 1). The
15  percentile of the 2001–2002 population distribution of 1-day intakes was used to set the
minimum score of zero for Fatty Acids, the only nutrient-based adequacy component. This was
necessary because clear evidence on the level of intake that warrants a score of zero is not available.
The methods and dataset used to estimate the 15 percentile are described in detail
elsewhere.  Scores for intakes between the minimum and maximum standards are scored
proportionately.

For the three moderation components, intakes at the level of the standard or lower receive the
maximum number of points (Table 1). For sodium, the maximum score is assigned to diets that have
less than 1,100 mg of sodium per 1,000 calories. This standard is based on the least restrictive of the
two levels recommended in the Dietary Guidelines—2,300 mg and 1,500 mg—and was derived using
the energy-adjustment factor of 2,300 mg of sodium per 2,150 calories. That standard was employed
by the Institute of Medicine to set the Tolerable Upper Intake Levels for children and was based on
the estimated median energy intake by adults.

Compared to the food-based adequacy components, assigning a score of zero for the moderation
components is more complicated for two reasons: (1) they are reverse scored, that is, higher intakes
receive lower scores, and (2) no scientific evidence clearly specifies how high an intake deserves a
score of zero. Consistent with the approach for the HEI-2005, a value at approximately the
85 percentile of the 2001–2002 population distribution of 1-day intakes is used for the minimum
score of zero for these components (Table 1). The methods and dataset used to estimate the
85  percentile for each component are described in detail elsewhere.  As with the food-based
adequacy components, scores for intakes between the minimum and maximum standards are scored
proportionately.

The HEI-2010 components can be considered as a set of scores, each of which measures compliance
with a different aspect of the Dietary Guidelines, and the component scores can be summed to derive
a total score. The maximum number of points allocated to each component (Table 1) serves as a
weighting factor when the component scores are summed. Most components are weighted equally at
10 points. Fruits, vegetables, and protein foods have two components (total and a subgroup) that are
allotted 5 points each. Empty Calories is allotted 20 points because the added sugars, solid fats, and
alcoholic beverages that make up this component contribute excess calories and may displace
nutrient-dense foods from the diet.

Estimating HEI-2010 Scores

Whether assessing diets or some aspect of the food environment, the basic steps for deriving HEI-
2010 scores are the same: (1) identify the set of foods under consideration; (2) determine the amount
of each relevant food group, subgroup, and nutrient in the set of foods; (3) derive the pertinent ratios;
and (4) score each component using the appropriate standard.  However, the ratios and scores can be
estimated several ways, depending on the research question and type of data available.
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For many applications, an estimate of the mean score for a population, subpopulation, or group is
appropriate; and the population ratio method (i.e., the weighted ratio of means, rather than the
weighted mean ratio) can be used.  Major advances have been made in the development of statistical
methods for estimating the distribution of scores at the population level for nutrition monitoring
purposes and for determining the relationships between a multi-component dietary quality measure
and health outcomes.  Guidance on how to use the HEI-2010 in research, including SAS code and
macros, is available online.

Considerations for Interpretation of HEI-2010 Scores

This section describes several considerations relevant to the interpretation of HEI-2010 scores. These
include nuances of design that relate to measurement issues, considerations of appropriateness for
various groups, characteristics of some components that impact the meaning of scores, and
relationships between diet quality and nutrient adequacy.

Density standards are useful not only because they allow common standards to be used, but also
because they are independent of an individual’s energy requirement, which is difficult to measure with
a reasonable degree of accuracy.  The use of the least-restrictive standards results in the error being in
the same direction (i.e., liberal or highest possible scores), which is advantageous for interpretation.
Further, except for Total Protein Foods, very high component scores are rare in the United States, so
choosing the least restrictive standard does not limit the range of scores appreciably.

The HEI-2010 is appropriate for all segments of the U.S. population to which the USDA Food
Patterns apply, including women who are pregnant or lactating. It does not apply to children younger
than 2 years of age or to older children who are consuming breast milk or infant formula.  The HEI-
2010 scoring system reflects the vegetarian and vegan versions of the USDA Foods Pattern as well as
the omnivore version. Although the validity of the HEI-2010 has not been specifically determined for
ethnic and cultural groups, it can be assumed to be valid for assessing the diets of subpopulations for
which the Dietary Guidelines are appropriate because the mixed dishes and sauces that distinguish
ethnic and cultural diets would be disaggregated into their ingredients and assigned to food groups
which are generally culturally neutral.

The USDA Food Patterns note that beans and peas are considered both protein foods and vegetables
and stipulate that they may be counted as only one or the other.  Like the HEI-2005, the HEI-2010
counts only as many beans and peas toward Total Protein Foods as are needed to meet the standard.
The HEI-2010 also counts this amount of beans and peas as Seafood and Plant Proteins. Any amount
remaining after the Total Protein Foods standard is met is counted toward Total Vegetables (and
Greens and Beans) (see Figure 3). Therefore, diets which include some beans and peas, but meet the
Total Protein Foods standard without counting all of them, are likely to receive lower scores for
Seafood and Plant Proteins than they would if all the beans and peas had been counted towards this
component. Likewise, diets for which at least some beans and peas are used to meet the Total Protein
Foods standard are likely to receive lower scores for Total Vegetables and Greens and Beans than they
would if all beans and peas had been counted as vegetables.

The HEI-2010 considers alcohol above a threshold level indicative of moderate drinking as empty
calories. This approach does not directly address other potential positive and negative biological
effects of alcohol, nor does it account for specific questions related to frequency of consumption and
amounts consumed on drinking occasions. When using the HEI-2010 to examine relationships
between diet quality and health outcomes, additional considerations regarding alcohol may be
warranted.
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The HEI-2010 is a measure of diet quality and does not address the appropriateness of energy intake
and levels of physical activity, which together determine energy balance. Nonetheless, energy balance
is a major focus of the 2010 Dietary Guidelines, and researchers are encouraged to use measures of
energy balance and physical activity in conjunction with the HEI-2010.

For children over the age of 8 and adults, diets that have fewer than 1600 calories are less likely than
higher calorie diets to be nutritionally adequate even if perfect scores are achieved on the adequacy
components of the HEI-2010. The USDA Food Patterns are not designed to ensure nutrient adequacy
for individuals over the age of 8 who have energy requirements below 1600 calories because it is
difficult to meet their Recommended Dietary Allowances (RDAs) at such low energy
levels. Furthermore, the USDA Food Patterns do not meet RDAs for vitamins D and E or Adequate
Intakes for potassium and choline, so a perfect score on the HEI-2010 may not represent adequate
intake of these nutrients to the same degree it does for other nutrients. On the other hand, the nutrient
standards for USDA Food Patterns are based on the RDAs and Adequate Intakes, which are too high
for assessment purposes.  This limitation cannot be remedied until Estimated Average Requirements
are available for all nutrients of concern.

The sodium recommendations found in the Dietary Guidelines do not vary with energy intake
level; but, consistent with other components, the HEI-2010 sodium scoring standard is energy-
adjusted. This standard (1.1 g/1000 calories) is more difficult to meet at lower energy levels than is
the absolute limit (2300 mg) on which it is based. An energy-adjusted approach has been used by the
Institute of Medicine,  as mentioned above; and the sodium levels of the diets in the DASH trials
were deliberately energy-adjusted,  lending support to this method.

Conclusions

The HEI-2010 is an updated tool for assessing diet quality as specified by the 2010 Dietary
Guidelines for Americans. Like the HEI-2005, the HEI-2010 can be used to assess changes in diet
quality over time;  to examine the relationship between diet cost and diet quality;  to evaluate
the diets of subpopulations,  food environments,  menus,  foods provided through USDA
nutrition assistance programs,  and the efficacy of nutrition interventions;  and to validate other
tools.  It can also be used in research to better understand relationships between nutrients, foods,
and/or dietary patterns and health-related outcomes.
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