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ABSTRACT

The diets of most US children and adults are poor, as reflected by low diet quality scores, when compared with the recommendations of the

Dietary Guidelines for Americans (DGAs). Contributing to these low scores is that most Americans overconsume solid fats, which may contain

saturated fatty acids and added sugars; although alcohol consumption was generally modest, it provided few nutrients. Thus, the 2005 DGAs

generated a new recommendation: to reduce intakes of solid fats, alcohol, and added sugars (SoFAAS). What precipitated the emergence of the

new SoFAAS terminology was the concept of discretionary calories (a “calorie” is defined as the amount of energy needed to increase the

temperature of 1 kg of water by 18C), which were defined as calories consumed after an individual had met his or her recommended nutrient

intakes while consuming fewer calories than the daily recommendation. A limitation with this concept was that additional amounts of nutrient-

dense foods consumed beyond the recommended amount were also considered discretionary calories. The rationale for this was that if nutrient-

dense foods were consumed beyond recommended amounts, after total energy intake was met then this constituted excess energy intake. In

the 2010 DGAs, the terminology was changed to solid fats and added sugars (SoFAS); thus, alcohol was excluded because it made a minor

contribution to overall intake and did not apply to children. The SoFAS terminology also negated nutrient-dense foods that were consumed in

amounts above the recommendations for the specific food groups in the food patterns. The ambiguous SoFAS terminology was later changed

to “empty calories” to reflect only those calories from solid fats and added sugars (and alcohol if consumed beyond moderate amounts). The

purpose of this review is to provide an historical perspective on how the dietary recommendations went from SoFAAS to SoFAS and how

discretionary calories went to empty calories between the 2005 and 2010 DGAs. This information will provide practitioners, as well as the public,

with valuable information to better understand the evolution of SoFAS over time. Adv Nutr 2015;6:368S–375S.
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Historical Perspective on Dietary Guidance
Dietary guidelines were issued in the United States as early as
1863. A monograph by Dr. John Ordronaux (1), “Hints on
Health in the Armies: For the Use of Volunteer Officers,”
provided dietary guidelines for soldiers (Table 1). According

to Ordronaux (1), “it may be said that a weak soldier is no
soldier, costing the state more to support him than his ser-
vices are worth. It is far cheaper to feed him well in the field
than to nurse him in the hospital.” This basic premise has
continued to be the foundation of dietary guidance for the
past 100 y (2). In the 2010 Dietary Guidelines for Americans
(DGAs)6 (3), a key message from the Secretaries of Agricul-
ture and of Health and Human Services was the belief that
Americans will live longer, healthier, and more active lives
by following the recommendations in the DGAs. The focus
of dietary guidelines has evolved over the years: from pre-
vention of nutrient deficiencies to prevention of chronic
disease (4). The research base underlying the dietary recom-
mendations has resulted in subtle differences with regard to
nutrient- and food-specific recommendations as the under-
standing of nutrition and health has evolved. However, ac-
cording to Davis and Saltos (2), “In spite of these changes,
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many of today’s dietary recommendations remain impres-
sively similar to those of yesterday.”

Detailed reviews of dietary recommendations and how
they have changed over time (2, 5) and histories of food
guides (6, 7), including the Food Guide Pyramid (6, 8, 9),
in the United States have been published. Specific to the
current report is the history of dietary recommendations
and food guides specifically related to solid fats and added
sugars.

Recommendations for intakes of fat, sugar, and alcohol
began to emerge in 1894 after Wilbur O Atwater and Francis
G Benedict (10, 11) published food composition tables and
dietary standards for the US population. Atwater is credited
with initiating the scientific base for connecting food com-
position, dietary intake, and health. In 1916, the first daily
food guide appeared in a USDA publication (12), consisting
of 5 food groups that included fats and fatty foods and sug-
ars and sugary foods. Since then, the food guides changed
from 5 food groups (12) to 12 food groups in 1933 (13),
to the basic 7 food groups in 1942 (2, 6), and to the basic
4 food groups in 1956 (2, 6, 14). In 1977, the US Senate Se-
lect Committee on Nutrition and Human Needs took a new
direction for dietary guidance (15). The focus shifted from
prevention of nutrient deficiencies to obtaining adequate
nutrients and avoiding excessive intakes of food components
linked to chronic diseases. For the first time, the report in-
cluded quantitative goals for intakes of FAs and sugars,
which led to a new food guide, “The Hassle-Free Guide to
a Better Diet” (16). This guide not only recommended min-
imum servings of foods from the basic 4 food groups to pro-
vide the foundation for a nutritionally adequate diet but also
highlighted a fifth food group to illustrate moderate intake
of fats, sweets, and alcoholic beverages. This new emphasis
on the total diet resulted from scientific research suggesting
that avoiding excess intake of some food components may
help prevent disease (2, 6).

With the publication of the first edition of the DGAs in
1980 (17), it became clear that a new food guide would be
needed to help consumers follow advice in the dietary guide-
lines. In the 1980s, the USDA began development of a
graphic to illustrate the principles of the DGAs (9). The first
edition of the DGAs continued to highlight “sparing use” of
fats, oils, and sweets (18). Since 1980, the DGAs have been re-
vised and issued every 5 y. From 1980 to 1995, there were few
changes in the overall concepts of the DGAs, although there
were subtle changes in the wording of the recommendations
(2). For example, recommendations included avoiding too
much sugar (1980) (17) or using sugars in moderation
(1995) (19). The alcohol recommendation was to consume
in moderation in all 4 editions. During that time, the recom-
mendations focused on “avoiding” too much fat, SFAs, or
cholesterol (1980) or “choosing” a diet low in total fat and
SFAs (1995).

In 1992, the Food Guide Pyramid was released with the
objective of helping Americans understand and follow the
DGAs’ recommendations. Designed after extensive market
research and testing, a pyramid was found to be the best
graphic to convey the key dietary concepts of variety, pro-
portionality, and moderation (7, 9). The Food Guide Pyra-
mid was divided into 6 horizontal sections containing
pictures of foods from each food group. The apex of the pyr-
amid showed fats, oils, and sweets, which were to be used
sparingly. Symbols, representing fat (naturally occurring
and added) and added sugars, that appeared not only at
the tip of the pyramid but also within the 5 food groups
showed that fat and added sugars could be found in each
of the food groups. This time point was when the SoFAS
story began, by reminding consumers to limit solid fats
and added sugars (SoFAS) in their diet.

The 1992 Food Guide Pyramid was updated in 2005 (20);
the new pyramid (MyPyramid) maintained the key dietary
concepts of variety, proportionality, and moderation. Al-
though the familiar pyramid shape was retained, the new
icon included colorful vertical bands that replaced the hor-
izontal presentation of food categories in the original Food
Guide Pyramid. The vertical bands included not only the
5 food groups but added a new band for oils to emphasize
the importance of including healthy oils in the diet. The
proportionality of foods consumed was depicted by the
different widths of the food group bands. Although the con-
cept of proportionality was abstract in the MyPyramid icon,
the actual portions of each food group were elaborated on
the corresponding website. The concept of moderation in the
MyPyramid graphic was illustrated in the narrowing of the
food group bands from the bottom to the top of the MyPyra-
mid. The wider base of MyPyramid represented foods with
little or no solid fats or added sugars, emphasizing the impor-
tance of choosing the most nutrient-dense foods at the base of
MyPyramid. A new feature of the MyPyramid icon was a figure
climbing steps on the side of the MyPyramid to stress the
importance of daily physical activity. This was the first time
that physical activity, balanced with food intake, was addressed
in the food guidance symbols. The interactive educational

TABLE 1 Dietary guidelines for soldiers, 18631

Guidelines

1. Soldiers should be fed a mixed diet of animal and vegetable
substances.

2. A variety of foods are needed to avoid monotony and increase
assimilation.

3. A healthy diet must conform to the physiologic requirements of the
season, with less animal fats in the summer diet and more starch,
vegetables, and fruits.

4. Fresh fruits are always preferable to dry or preserved ones.
5. Farinaceous vegetables are more nourishing than roots and grasses.
6. The best soldiers in the world are fed on dark-colored bread.
7. The woody fiber of the vegetable provides bulk as well as
nourishment.

8. Each company should have at least one educated cook.
9. Beans, unless thoroughly cooked, are only fit for horses; when half-
cooked, they provoke indigestion and diarrhea.

10. Ardent spirits are not necessary for health, and the soldier is better off
without them.

11. Soldiers must be well fed to bear the fatigues of marching, to
encounter unaffected the changes of climate, and to develop a
high muscular tone.

1 Adapted from reference 1.
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activities were greatly expanded on the MyPyramid web-
site. The activities included MyPyramid Plan, MyPyramid
Tracker, and Inside MyPyramid. All of these activities pro-
vided individuals with their own personal pyramid eating
and physical activity plan, diet quality assessment tools,
detailed information about every food group, and a variety
of tips and resources to help consumers move forward
toward a healthier eating and physical activity lifestyle.
Unfortunately, this effectively limited the “expanded”
information about MyPyramid to those with Internet
access.

A number of variations of the pyramid have been devel-
oped. The pyramid became the most widely distributed
and best-recognized nutrition education tool developed
in the United States. It was recognized by $67% of Amer-
ican adults (21). Despite the increased recognition of the
pyramid icon over time, consumers did not actually imple-
ment the dietary advice promulgated or use educational re-
sources available on the USDA website. This was reflected
in the fact that the majority of the US population did not
meet the federal dietary recommendations (22), which
was shown in low and stagnant diet quality scores (23).
This led to a growing concern that Americans lacked the
knowledge and skills (24) needed to implement the DGAs.
Only recently were the barriers to and facilitators of con-
sumer adherence to the DGAs assessed (25). Consumers’
misunderstanding of the meaning of nutrition advice (21)
and how to overcome barriers to implementing the DGAs
(25) prompted critics to challenge the effectiveness and
conceptual framework of MyPyramid as a teaching tool.
By 2010, it became clear that something needed to be
done to bring dietary behavior in line with dietary guidance
(26). In May 2010, the White House Childhood Obesity
Task Force released a report that recommended the follow-
ing: “The federal government, working with local commu-
nities, should disseminate information about the 2010
DGAs through simple, easily actionable messages for con-
sumers, and a next generation food pyramid” (27). The
USDA undertook consumer research to develop consumer
nutrition messages and to test potential “next-generation”
food icons (28). This included the following: interviews
with federal nutrition education staff; analysis of media
coverage of the 2005 DGAs; a review of 6 communication
programs; a literature review analyzing 25 reports and arti-
cles on consumer food preferences, attitudes, and habits;
consumer focus groups; and quantitative validation to test
language in consumer messages and graphic images in sup-
port of the 2010 DGAs (28). Based on the 2010 DGAs (3)
and the USDA Formative Research Project (28), the pyramid
was replaced with MyPlate (29). MyPlate was a substantial
departure from the Food Guide Pyramid and MyPyramid.
Whereas MyPyramid was designed to communicate the
DGAs and represent what and how much to eat over the
day, the MyPlate icon “is a simple, yet powerful, visual cue
to prompt consumers to think about their food choices
across food groups and to build a healthy plate at meal
times” (30).

TheMyPlate icon is a circle divided into 4 slightly different-
sized quadrants, with fruit and vegetables taking up half the
area on the plate and grains and proteins making up the
other half. The vegetables and grain portions were the largest
of the 4 quadrants. At the side of the plate was a circular icon
to emphasize the importance of consuming dairy. There was
no longer any reference to sugars, fats, or oils, and the meat
and beans food groups was replaced with proteins.

Along with the release of the 2010 DGAs and the MyPlate
icon, the USDA formulated an aggressive communication
initiative that included the MyPlate website with the Super
Tracker Tool to personalize food plans, consumer educa-
tional materials and e-tools, social media engagement, and
a partnership initiative (31) to help coordinate and dissem-
inate consistent messages of the 2010 DGAs. In addition, a
framework was developed for evaluating the DGAs commu-
nication initiative (32). On the basis of the 2010 DGAs policy
document and USDA formative research, 7 key messages were
identified as part of this communication initiative (29). The
dietary guideline messages include the following:

· Enjoy your food, but eat less

· Avoid oversized portions

· Make half your plate fruit and vegetables

· Make at least half your grains whole grains

· Switch to fat-free or low-fat (1%) milk

· Compare sodium in foods like soup, bread, and frozen meals
and choose the foods with lower numbers

· Drink water instead of sugary drinks

From Science to Guidance to Assessment
To understand how the SoFAS concept evolved over time, it
is important to have an understanding of the process typi-
cally used to make dietary recommendations, translate those
recommendations for the consumer (by using pictorial
icons to illustrate the recommendations), and assess adher-
ence to the dietary recommendations. It was not until the
2005 DGAs that the DRIs from the Institute of Medicine
(33) were used as the foundation for establishing the science
behind nutrition recommendations for Americans. Before
2005, the RDAs (34) were used. The DRIs were used as
quantitative reference values for recommended intakes and
safe upper limits of intake of nutrients. The DRIs, in addi-
tion to the evolving science base and the totality of the evi-
dence of scientific findings, were used to guide the Dietary
Guidelines Advisory Committee (DGAC) in determining
emerging research questions that needed to be addressed.
The intent of the DGAs was to summarize and synthesize
knowledge about individual nutrients and foods into an in-
terrelated set of dietary recommendations that could be
adopted by the public. Once the DGAC report was finalized
and released, the committee was disbanded without any op-
portunity to provide input on the implementation of the di-
etary recommendations. The translation of the dietary
recommendations and consumer education materials be-
came a major responsibility of the USDA. After the issuance
of the DGAs, it was important to develop a system to assess
adherence to the recommendations. The Healthy Eating
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Index (HEI) was developed as a measure of diet quality in
terms of conformance to the DGAs (35). It is important
to acknowledge that with any translational process, from sci-
ence to policy to assessment, there are limitations; namely,
recommendations are lost, terminology changes, and reasons
for the changes are not understood or documented in the
scientific literature. Unfortunately, these limitations have cre-
ated confusion and may in part be responsible for why few
Americans meet the dietary recommendations (22).

The development of a food guidance system (36) was ini-
tiated after the release of “The Hassle-Free Guide to a Better
Diet” (16). The food groups provided the starting point for
the development of a food guidance system, which was illus-
trated by the Food Wheel (37), which showed a pattern for
daily food choices. As a first step in developing the food
guidance system, nutritional goals were established based
on the first edition of the DGAs (38) and the 1980 RDA
(34). The nutritional goals were to help individuals select
diets that provided an appropriate amount of energy to
maintain ideal body weight and to meet the RDA for all nu-
trients. The guidance system also included expected levels of
food energy, total fat, FAs, cholesterol, sugar and caloric
sweeteners, alcohol, and sodium.

This food-based dietary guidance was intended to be
used in conjunction with a booklet entitled “The Food
Guide Pyramid” (39). This booklet was developed to help
educators adapt the pyramid to specific age groups. The
booklet provided food intake patterns at 3 energy levels:
1600, 2200, and 2800 kcal/d. For each food intake pattern,
nutrient profiles and numbers of servings (for each of the
5 food groups) were developed. In determining the nutrient
profiles for the 5 food groups, only foods in their lowest-fat
form and without added sugars were included. In develop-
ing the energy-based food patterns for the 5 food groups,
the assumption was that no foods from the fats, oils, and
sweets groups were selected. The intent was to show con-
sumers how to meet nutrient needs while allowing them

maximum flexibility in choosing sources of fat and added
sugars within the fat and energy limits of the food patterns.
The difference between the energy levels and an individual’s
energy needs was used to determine the amounts of fat and
added sugars that could be added to the diet. Composites of
added fats and added sugars were developed to demonstrate
the effects of adding varying amounts of these items to the
diet. Various numbers of teaspoons of added fats and
added sugars were determined for the upper and lower
range of servings suggested by the system. The amounts of
fats and added sugars represented those that might be in-
cluded in the diet when less-nutrient-dense selections were
made from the major food groups. The development and
evaluation of this food guidance system was published (36)
and later revised to develop the Food Guide Pyramid (6)
(Figure 1).

After 13 y, the 1992 Food Guide Pyramid was replaced
with MyPyramid (Figure 1), a new symbol, and a new inter-
active food guidance system (40–42). Reasons for replacing
the Food Guide Pyramid were to ensure that the new USDA
food guidance system reflected the latest nutritional science
and would hopefully increase its effectiveness in motivating
consumers to apply its messages. The food patterns in the
Food Guide Pyramid needed updating to reflect new data
on the nutrient content of foods and food consumption
patterns, the most recent nutrient standards published bet-
ween 1997 and 2002 (specifically the Institute of Medicine’s
DRIs), and the emerging science reported in the 2005 DGAC
report (43). Although an update was needed, it is important
to acknowledge that the Food Guide Pyramid and the DGAs
were familiar to most Americans (24, 44, 45). In 2005–2006,
81% of US adults had heard of the Food Guide Pyramid, up
from 33% in 1994, and 49% knew about the DGAs compared
with 30% in 1994. Despite the progress the USDA has made
in educating consumers on the DGAs and the accompanying
education tool, the Food Guide Pyramid, few Americans
actually followed the advice illustrated by the pyramid (22).

FIGURE 1 Visual aids for the Food Guide
Pyramid, MyPyramid, and MyPlate.
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The majority (>50%) of the population did not meet the rec-
ommended number of servings for all of the MyPyramid food
groups, except for total grains and meats. This may in part
have resulted from the low percentage of Americans having
knowledge of the food guide recommendations, specifically
the ability to identify food groups, the appropriate number
of servings from the different food groups, and portion sizes
(25, 44, 46).

MyPyramid was designed to communicate recommenda-
tions outlined in the 2005 DGAs. The intent was to replace
the one-size-fits-all Food Guide Pyramid with a more per-
sonalized approach to healthful eating and physical activity.
The MyPyramid symbol was designed to motivate con-
sumers to use the website (www.mypyramid.gov) (20) to
customize their diet and exercise program for a healthier
lifestyle.

The USDA began a comprehensive reassessment in 2000
to “rebuild” the Food Guide Pyramid. This reassessment in-
cluded a technical update based on the 2005 DGAC report
(43). The revision included updating the daily food intake
patterns in the Food Guide Pyramid (47) so that they met
the current nutritional standards. The final food intake pat-
terns provided the basis for the MyPyramid food guidance
system. The system resulted in the identification of the
amounts of food from the 5 basic food groups and oils
that were needed to meet recommended nutrient intakes
at 12 different energy levels, ranging from 1000 to 3200 kcal/d
for specific groups on the basis of age, gender, and physical
activity. The development of the new MyPyramid Food
Guidance System was the topic of peer-reviewed articles
(41, 42) and was available on www.mypyramid.gov (20).
Consumer education was updated to include a new graphic
to represent the food guidance system and individualized
educational tools and focused on consumer messages. On
the basis of consumer testing and comments from consumers
(48), health professionals, and food industry representatives,
the MyPyramid graphic and web-based interactive educa-
tional tools were revised and finalized.

The latest revision of the food guidance system was re-
leased based on the 2010 DGAC report (3, 49). The MyPyr-
amid icon was replaced with MyPlate (Figure 1) as the
current tool to translate guidance into strategies to improve
food choices (29). The 2010 update of the USDA food pat-
terns was conducted by using the same general procedure
used in previous revisions (14, 47). The approach used to re-
vise and evaluate the 2010 USDA food patterns, changes in
the patterns from 2005, the rationale for changes in the
food groups or amounts recommended, and a comparison
of the patterns to their nutrition goals are discussed in detail
elsewhere (50). Briefly, the 12 energy-level food patterns re-
mained intact, yet the names of the basic 5 food groups
changed and the number of and amounts for new subgroups
changed. The food groups lean meat and beans and milk
were renamed protein and dairy, respectively. The other-
grains subgroup was changed to enriched grains, and the
protein food group included 3 subgroups: seafood, meat/
poultry/eggs, and nuts/seeds/soy products. The discretionary

calorie allowances were changed to maximum limits for
SoFAS. On the basis of consumer research (28), an aggressive
USDA communication and partnership initiative (31, 32) was
conducted to develop and disseminate consistent messages of
the 2010 DGAs. Since the release of the DGAs in 2010 and the
MyPlate icon in 2011, there was considerable media coverage
(12 newspaper, 14 television, and 2 magazine stories) that in-
formed the public about the key elements of the 2010 DGAs
and MyPlate (51).

What Happened between the 2005 and the
2010 DGAs?
The question remains how the dietary recommendations
went from SoFAAS [solid fats (SoF), alcohol (A), added sug-
ars (AS)] to SoFAS and from discretionary calories to empty
calories. When and, more important, why these terminology
changes were made continues to be a question asked by the
scientific community—and one that potentially demon-
strates why consumers may continue to be confused with
dietary guidance (26) and fall short of the food group
recommendations (52).

The 2005 DGAs
The USDA method of food pattern modeling is a well-
documented approach for developing the food pattern (7).
The method was intended to develop the food pattern that
meets the DRIs and that was as realistic and practical as pos-
sible (53). The food intake pattern became the scientific ba-
sis for the Food Guide Pyramid. Since then, the USDA has
slightly revised the food pattern to account for the evolving
science base and updated dietary/nutrient recommenda-
tions. Major changes in the food patterns, based on the
2005 DGAs (18), included the following: 1) increasing the
number of patterns with different energy levels from 3 to
12, 2) separating discretionary fats into solid fats and oils
and soft margarines, 3) shifting the proportions recommen-
ded for solid fats and oils (i.e., 58% to 40% for solid fats and
42% to 60% for oils), and 4) introducing the concept of
discretionary calories allowed in the 12 calorie-based food
patterns. The discretionary calorie allowance was the “re-
maining amount of calories in each calorie level food pattern
after nutrient-dense forms of foods in each food group was
selected.”

The USDA food modeling method counted solid fats, al-
cohol, and added sugars as discretionary calories. A 355-mL
soft drink = 150 discretionary calories; 237 mL 2% milk =
32 discretionary calories; and a 355-mL can of beer = 150
discretionary calories. The number of discretionary calories
in the 12 food patterns ranged from 165 kcal/d (1000-kcal/d
food pattern) to 648 kcal/d (3200-kcal/d food pattern). To
increase the number of discretionary calories, individuals
would need to increase their physical activity or consume
nutrient-dense foods that were relatively low in energy den-
sity in a manner consistent with the food patterns recommen-
ded. A limitation with the discretionary calorie concept was
that additional amounts of nutrient-dense foods beyond the
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recommended amounts were also considered discretionary
calories.

HEI-2005
The HEI is a tool developed by the USDA’s Center for Nu-
trition Policy and Promotion (CNPP) to measure compli-
ance with federal nutrition guidance. The original HEI
(54, 55) was later revised to reflect the 2005 DGAs. Food
and nutrient intakes on the HEI-2005 were expressed on a
density basis (amounts per 1000 kcal) to characterize diet
quality while controlling for diet quantity. The HEI-2005
consisted of 12 components: 5 components represented
the major food groups found in MyPyramid and 7 addi-
tional components represented food subgroups and oils,
SFAs, sodium, and energy from SoFAAS. For the first time,
the CNPP developed a component in the HEI-2005 that spe-
cifically captured the calories from SoFAAS, which served as
a proxy for discretionary calories in MyPyramid. An in-
depth discussion of the development of the HEI-2005 scor-
ing system has been published (56) and will not be discussed
in this review. However, there was one major limitation of
the HEI-2005 scoring system. Excess fat from meat, poultry,
and milk products was counted as solid fat and contributed to
both SFAs and energy from the SoFAAS components. It is un-
clear why excess fat from various food groups was counted
twice in the HEI-2005 scoring system. This may explain,
in part, why Americans’ HEI-2005 score in 2003–2004
was 57.2 out of 100 (57), indicating that Americans’ diets
needed improvement.

The 2010 DGAs
The 2010 DGAs encompassed 2 overarching concepts:
maintaining energy balance over time to achieve and
sustain a healthy weight and focusing on consuming
nutrient-dense foods and beverages. On the basis of pub-
lished studies (58–60), Americans consumed too many
calories from solid fats and added sugars. Thus, the
2010 DGAs recommended limiting intake of foods high
in these nutrients because they replaced the consumption
of nutrient-dense foods/beverages, making it difficult for
individuals to achieve recommended nutrient intakes
without exceeding overall energy needs. The SoFAS be-
came the substitute for the discretionary calories that
were included in the 2005 DGAs dietary patterns. SoFAS
also replaced SoFAAS because alcohol was not included
in the 2010 DGAs. It was determined that alcohol made
a very minor contribution to overall energy intake in
the diets of most Americans and did not apply to children
(49). SoFAS contributed little or nothing to the overall
nutrient adequacy of the diet but added from 500 to
1050 calories to total energy intake each day for many
Americans (49). The USDA food patterns offered guid-
ance on the maximum amount of SoFAS that could be ac-
commodated within an individual’s energy allotment only
after nutrient requirements were met.

HEI-2010
The HEI-2005 was updated to the HEI-2010 after the issu-
ance of the 2010 DGAs. The HEI-2010 retained several fea-
tures of the HEI-2005, but some changes were made to
capture the key recommendations of the 2010 DGAs (61).
The development (61) and validation (62) of the HEI-
2010 have been reported elsewhere. The HEI-2005 SoFAAS
component was slightly modified and renamed “empty cal-
ories” because the CNPP felt that was a more concise term to
convey the concept of SoFAS to consumers (63). A major
distinction between the 2005 discretionary calories and the
2010 empty calories was that empty calories did not include
additional amounts of nutrient-dense foods consumed be-
yond the recommended levels. Actually, consumers could
potentially perceive empty calories as calories that do not
count and that can be consumed in amounts that will not
exceed one’s energy requirements. In the HEI-2010, energy
from alcohol was considered to be empty calories but only
when consumed beyond moderate amounts (61). Another
change specific to fat in HEI-2010, FAs, a ratio of PUFAs
+MUFAs to SFAs, replaced oils and SFAs to emphasize the
importance of replacing SFAs with a balance of MUFAs
and PUFAs.

Potential Unintended Nutritional
Consequences of the SoFAS Concept
One of the key 2010 DGAs messages is to reduce one’s intake
of added fats and added sugars. Although this may be one
strategy for decreasing calories, it may also inadvertently
decrease key micronutrients in the diet and further compro-
mise overall dietary quality. A recent study that used na-
tional cross-sectional data examined the top food sources
of energy, added sugars, and SFAs (many of which contain
added fats) and their contribution to essential nutrients in
the US diet (64). The authors found that the top 5 food sour-
ces contributed 83% to total added sugars intake, with min-
imal contribution to the intake of micronutrients and fiber
from cakes/cookies/quick breads/pastries and fruit drinks/
ades. However, the contribution of ready-to-eat cereals
(3.9%) and yeast breads/rolls (2.1%) to total intake for
added sugars was 6% but was a source of many micronu-
trients in the diet. Three of the top 10 sources of SFAs con-
tributed 46% of the calcium, 50% of the vitamin D, 42% of
the vitamin B-12, as well as other essential nutrients to the
US diet.

Although it is possible that food sources with a high con-
tent of SoFAS may also contribute essential nutrients, more
peer-reviewed studies are needed to confirm the findings
from this single study before any inferences can be made
on potential unintentional consequences of the SoFAS con-
cept. On the basis of the current scientific evidence, the 2010
DGAs recommend reducing the consumption of solid fats
(major sources of SFAs and trans FAs) and added sugars
to allow for increased intake of more nutrient-dense foods
without exceeding calorie needs, as well as to help reduce
chronic disease risk (3). The 2010 DGAs place a major em-
phasis on the selection of nutrient-dense foods and has
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awarded nutrient-dense status to all fruit, vegetables, lean
meats, poultry without skin, beans, nonfat/low-fat milk pro-
ducts, and whole/enriched-grain products by fiat (3). This
recommendation needs to be considered in our communi-
cation efforts to translate food guidance and key elements
of the 2010 DGAs into strategies consumers can use to im-
prove food choices. A major challenge will be defining the
nutrient density of foods given the lack of a quantifiable def-
inition of nutrient density and the many unresolved ques-
tions that revolve around this ambiguous term with an
implied definition (65).
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