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ARTICLE INFORMATION ABSTRACT
Article history: Background The effect of different breakfast consumption patterns on nutrient intake,
Accepted 19 August 2014 diet quality, and weight/adiposity status is unknown.

Objective To compare nutrient intake, diet quality, and weight/adiposity measures of
consumers assigned to different breakfast patterns with breakfast skippers.

Keywords: Design and participants These associations were assessed in adults 19+ years
Breakfast (N=18,988) participating in the 2001-2008 National Health and Nutrition Examination
i:fjl‘ga“ Ratteins Survey. Intake was determined from 1-day 24-hour dietary recall. Diet quality was
Nt fiata quantified using the Healthy Eating Index-2005. Body mass index (calculated as kg/m?)
National Health and Nutrition Examination Survey and waist circumferences were determined. Twelve patterns (including No Breakfast
(NHANES) [approximately 19% of population]), explaining 58% of the variance in energy from the
breakfast meal, were examined. Covariate adjusted general linear models were used to
2212-2672/Copyright © 2014 by the Academy of compare nutrient intakes, Healthy Eating Index-2005 scores, and body mass index/
Nutrition and Dietetics. waist circumference of consumers of different patterns with breakfast skippers. The P
httpy/dx.doi.org/10.1016/jjand.2014.08.021 value was Bonferroni corrected (<0.05/12 breakfast patterns <0.0042).
A portion of this work was presented previ- Results Consumers of the Grain/100% Fruit Juice and Presweetened Ready-to-Eat Cereal
ously at the 2012 Food and Nutrition Con- (RTEC)/Lower-Fat Milk patterns had lower daily intakes of nutrients to limit (added
ference and Expo in Philadelphia, PA. sugars, saturated fatty acids, solid fats, cholesterol, and sodium) than breakfast skippers.

Consumers of the Grain/100% Fruit Juice; Presweetened RTEC/Lower-Fat Milk; and
RTEC/Lower-Fat Milk/Whole Fruit/100% Fruit Juice patterns had higher daily intakes of
all shortfall nutrients examined (dietary fiber; vitamins A, D, and C; calcium, potassium,
folate, iron, and magnesium) than breakfast skippers. Consumers of the Grain/100%
Fruit Juice; Grain; Presweetened RTEC/Lower-Fat Milk; RTEC/Lower-Fat Milk/Whole
Fruit/100% Fruit Juice; Cooked Cereal; Lower-Fat Milk/Whole Fruit; and Whole Fruit
patterns had higher Healthy Eating Index-2005 scores than breakfast skippers. Con-
sumers of the Grain/100% Fruit Juice; Presweetened RTEC/Lower-Fat Milk; RTEC/Lower-
Fat Milk/Whole Fruit/100% Fruit Juice; and Cooked Cereal patterns had lower body mass
indexes and waist circumferences than breakfast skippers.

Conclusions Results suggest dietary and weight advantages of consuming breakfast,
especially ones that include grains, cereals, lower-fat milk, and whole fruit/100% fruit

juice, in contrast to the potential adverse effects of skipping breakfast.
J Acad Nutr Diet. 2014;114:527-543.

RADITIONALLY, BREAKFAST HAS BEEN CONSIDERED
the most important meal of the day. Studies in adults
have shown that consuming breakfast improves daily
nutrient intake,'® food group selection,*>”# dietary
adequacy,”® and diet quality."®'%!" In general, breakfast con-
sumption has also been associated with positive measures of
body mass index (BMI),”'%-'° other adiposity parameters,”!*!?
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intakes of many nutrients, especially micronutrients,"~* than

© 2014 by the Academy of Nutrition and Dietetics. JOURNAL OF THE ACADEMY OF NUTRITION AND DIETETICS  S27


http://dx.doi.org/10.1016/j.jand.2014.08.021
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jand.2014.08.021&domain=pdf
http://www.eatright.org

RESEARCH

breakfast skippers. A study by Nicklas and colleagues®
showed that young adults participating in the Bogalusa
Heart Study that consumed breakfast had lower total daily
intakes of energy, protein, and saturated fatty acids (SFA)
when compared with breakfast skippers. These results were
confirmed and extended in a study using data from the Na-
tional Health and Nutrition Examination Survey (NHANES)
1999-2002 comparing nutrient intake of young adults
consuming ready-to-eat cereal (RTEC) breakfasts, “other
breakfasts,” or no breakfast. Those consuming RTEC or “other
breakfasts” had higher intakes of dietary fiber, vitamins A and
B-12, thiamin, riboflavin, folate, calcium, phosphorus, mag-
nesium, and potassium than breakfast skippers.! In addition,
those consuming RTEC breakfasts had higher intakes of vi-
tamins C and B-6, niacin, iron, and zinc than breakfast skip-
pers. Although that study listed some of the foods found in the
“other breakfasts,” no attempt was made to link specific
breakfast foods or breakfast meal patterns with dietary
intake. Higher intakes of micronutrients may have been the
result of the nearly universal vitamin and mineral fortification
of RTEC.

Consumption of a breakfast meal has also been associated
with improved weight/adiposity measures in adults. Song
and colleagues'? showed that breakfast consumption was
associated with a lower prevalence of overweight and
obesity, but that the type of breakfast mattered and that there
were sex differences. When RTEC and other breakfast con-
sumers were compared with breakfast skippers, RTEC con-
sumers weighed less than other breakfast consumers or
breakfast skippers.! Data from the Coronary Artery Risk
Development in Young Adults study showed that hazard ra-
tios in those consuming breakfast daily breakfast were lower
for obesity and abdominal obesity."

Despite these health benefits, the breakfast meal is
frequently skipped. Breakfast skipping in adults is age-
dependent. Data from the most recent What We Eat in
America®® tables have shown that 28% of males and 22% of
females 20 to 29 years of age skipped breakfast, and the
prevalence of skipping breakfast declined with age, until by
70+ years only 5% of males and 4% of females did not
consume a breakfast meal.

The purposes of this study were to identify breakfast pat-
terns consumed by a nationally representative sample of
adults and to determine association of the breakfast patterns
to the total daily nutrient intake and diet quality of con-
sumers of these patterns vs breakfast skippers (No Breakfast
pattern). Weight and adiposity measures were also compared
from those consuming different breakfast patterns with
breakfast skippers.

METHODS

NHANES

NHANES is a continuous surveillance program designed to
collect nationally representative information on the nutrition
and health status of the civilian, noninstitutionalized US
population. Conducted by the National Center for Health
Statistics, data are collected using a complex, stratified,
multistage probability cluster sampling design. Survey data
are collected via an in-home interview for demographic and
basic health information, and a comprehensive health ex-
amination is conducted in a mobile examination center.
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Detailed descriptions of the sample design, interview pro-
cedures, and physical examinations conducted are available
online.?! These descriptions include the response rates of the
survey release cycles, which vary by cycle, sex, and age.??

Study Participants

Data from adults (N=18,988) 19+ years old participating in
the 2001-2002, 2003-2004, 2005-2006, and 2007-2008
NHANES were combined to increase sample size.”> Ana-
lyses included only individuals with reliable dietary re-
cords; females who were pregnant or lactating were
excluded from analyses. NHANES has stringent protocols
and procedures that ensure confidentiality and protect in-
dividual participants from identification using federal
laws.>* This was a secondary data analysis that lacked
personal identifiers; therefore, this study did not require
institutional review.?”

DEMOGRAPHICS AND DIETARY INFORMATION

Demographic information was obtained by interview.?®
Intake data were obtained from What We Eat in America
which used in-person 24-hour dietary recall interviews
administered using an automated multiple-pass method.?”%®
A single 24-hour dietary recall was collected from each
participant in 2001-2002; however, beginning in 2003-2004,
two days of intake were collected. To ensure consistency, only
the data from the in-person interview (first recall or Day 1)
were used for this study. Detailed descriptions of the dietary
interview methods are available.?®

BREAKFAST, FOOD GROUPINGS, AND NUTRIENT
ANALYSIS

Breakfast meals were self-reported and included consump-
tion of any food/beverage other than water, at the meal re-
ported by the study population as breakfast/brunch
(desayuno/almuerzo in Spanish). The US Department of
Agriculture (USDA) Food and Nutrient Database for Dietary
Studies®® (FNDDS) food groups were combined into 20
breakfast food groupings (Table 1). All food codes fit into only
one of the food groups. Food group equivalent intakes were
determined using MyPyramid Equivalents Database, versions
1.0°! and 2.0°%; when necessary, intakes for 2005-2008
NHANES were hand matched to similar foods because there
were no MyPyramid Equivalents Databases released during
that time. There is no consistent definition of a presweetened
RTEC; however, for the purposes of this study, an RTEC was
classified as a presweetened RTEC if the reference amount
customarily consumed contained >6 g sugar.>® The Food and
Drug Administration definition for 100% fruit juice was
used.> Added sugars were defined, using the USDA defini-
tion,*® as any caloric sweeteners eaten separately or used as
ingredients in processed or prepared foods. Lower-fat milk
was defined as all fluid milk other than whole milk.

Energy and nutrient intakes were calculated using the
FNDDS (versions 1.0-4.0)>° for NHANES 2001-2002, 2003-
2004, 2005-2006, and 2007-2008, respectively. The vitamin
D content of foods was determined from the Vitamin D
Addendum to USDA FNDDS 3.0°; this database was also used
to hand match similar foods to determine vitamin D content
of foods in previous FNDDS releases. The nutrients studied
reflect the nutrients to limit, nutrients of public health
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Table 1. Breakfast food groupings from the US Department of Agriculture Food and Nutrient Database for Dietary Studies used
to determine breakfast patterns

Group no.  Group name Food codes

1 Milk, whole 11000000, 11100000, 11111000, 11111100, 11111150, 11114000,
11114100, 11114350, 11116000, 11120000, 11121100, 11122000,
11210050, 11211050, 11220000

2 Milk, low-fat 111X or 112X not whole milk

3 Yogurt 114X

4 Milk products 12X or 13X

5 Cheeses 14X

6 Meat, poultry, fish 2X

7 Eggs 3X

8 Vegetables and legumes not potatoes 4X or 7X not potatoes (71X)

9 Potatoes 71X

10 Grain, not cereal 5X not RTEC® or presweetened RTEC

11 Cooked cereal food_code in (56200300, 56200350) or (food_code > 56202960
and food_code < 56203620) or (food_code > 56206970 and
food_code < 56207080) or (food_code > 56207190 and
food_code <57300000)

12 RTEC (not presweetened) 571X-574X g/RACC® added sugar <6

13 Presweetened RTEC 571X-574X g/RACC added sugar >6

14 Whole fruit 6X not 612X, 641X, 642X, 672X

15 Fruit juice 612X, 641X, 642X, 672X

16 Fats, oils, salad dressings 8X

17 Sugars and sweets 91X

18 Coffee and tea 921X, 922X, 923X

19 Soft drinks and fruit drinks 924X, 925X

20 Other drinks 926X-942X

°*RTEC=ready-to-eat cereal.
®RACC=reference amount customarily consumed.

concern, and nutrients underconsumed, as defined by the
2010 Dietary Guidelines for Americans.”” Estimates of
nutrient intake were limited to foods and did not include
dietary supplements.

HEI-2005

Diet quality was determined by the HEI-2005 score,® which
in turn was determined using the downloadable SAS code
from the Center for Nutrition Policy and Promotion website.>°

Anthropometric Measures

Height, weight, and waist circumference (WC) were obtained
according to NHANES protocols.*° Body mass index (BMI) was
calculated as body weight (kg) divided by height (m) squared.*!

Statistical Analyses
Breakfast patterns were identified using SAS 9.2 (2009, SAS
Institute) PROC CLUSTER.*? For each participant, the percent of
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energy at the breakfast meal from each of the food groupings
was determined. The patterns identified by the cluster anal-
ysis were then identified by percent energy within each food
grouping consumed at breakfast at the centroid of each clus-
ter. Initially, 4, 8, 12, and 16 clusters were evaluated; however,
for subsequent analyses, the 12 pattern output (including No
Breakfast) was used since this set of breakfast patterns
allowed delineation of type of RTEC and the use of lower-fat
milk and explained moderately more variance in energy
from the breakfast meal (12 breakfast patterns accounted for
approximately 58% of the variance in energy from the break-
fast meal, as compared to the analyses with 8 patterns which
accounted for only 45%). Based on their dietary intake, par-
ticipants were placed into one breakfast pattern and dietary
day 1 weights were used for all analyses.*

Least-square means+standard error were calculated using
PROC REGRESS of SUDAAN (version 10.0, 2008, RTI Interna-
tional) for dietary intake and diet quality (HEI-2005) was
determined for participants placed into each breakfast
pattern. After confirming a significant overall F-test for
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Table 2. The percent of breakfast energy from food groups at the centroid of the pattern, the name and assigned number of the

Percent of Breakfast Energy at Centroid of Pattern

Milk,
% Sample  Milk, lower- Milk

Pattern  Pattern name Population  (n) whole  fat Yogurt products Cheeses MPF® Eggs
1 Grain/FJ' 24.49 4714 4 5 3 1 3 5 5
2 No Breakfast 18.75 3,789
3 Grain 12.17 2,238 1 0 0 2 2 0
4 PSRTEC/LFM® 10.09 1,725 5 18 1 1 0 0
5 Eggs/Grain/MPF 6.73 1,436 0 1 2 1 6 53
6 RTEC/LFM/Whole 6.02 1,109 5 23 0 1 0 0 0

Fruit/FJ
7 Coffee/C&S"/ 498 810 1 0 0 39 0 1 1

Sweets
8 Cooked Cereal 4.81 1,044 1 6 1 1 0 0 1
9 MPF/Grain/Eggs 447 1,002 1 0 1 2 54 8
10 LFM/Whole Fruit 3.04 430 0 75 0 1 0 1 0
11 Coffees/Teas 242 361 1 1 0 4 0 0 1
12 Whole Fruit 2.03 330 0 1 0 3 0 0 0
All 100.00 18,988 9 1 4 1 5

“Twelve breakfast patterns accounted for approximately 58% of the variance in energy from the breakfast meal.
®Source: Adults 19+ years of age participating in National Health and Nutrition Examination Survey, 2001-2008, excludes pregnant/lactating females.

“MPF=Meat, Poultry, Fish.
9RTEC=Ready-to-Eat Cereal.
CPSRTEC=Presweetened Ready-to-Eat Cereal.
'FI=100% Fruit Juice.

9ILFM=Lower-Fat Milk.

"C&S=Cream and Sugar.

breakfast patterns (entered as categorical variables [patterns
1-12]), differences for variables of interest were determined
via t-test compared with the No Breakfast pattern. Covariates
were age, sex, race/ethnicity, poverty income ratio grouped
into three categories (<1.25, 1.25 to 3.49, and >3.49), physical
activity level (sedentary, moderate, and vigorous), smoking
status (yes/no), alcohol intake (g/day), and energy intake
(kcal) for macro- and micronutrients (but not for energy
intake itself). The HEI-2005 was not adjusted for energy
intake because it is already adjusted.*® Covariate-adjusted
logistic regression was used to determine whether the
breakfast patterns had a lower odds ratio of being overweight
or obese. For the comparison of the least square means, a
probability of P<0.05 was considered significant; however, a
Bonferroni correction for multiple comparisons (0.05/12) was
applied, so the effective P value was <0.0042. For the logistic
regression, Bonferroni corrected 95th percent confidence
intervals were used to detect differences.

RESULTS

Breakfast Patterns

The 12 breakfast patterns identified were 1. Grain/100% Fruit
Juice (n=4,714; 24.49% consumed this pattern); 2. No
Breakfast (n=3,789; 18.75%) (ie, breakfast skippers); 3. Grain
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(n=2,238, 12.17%); 4. Presweetened RTEC/Lower-Fat Milk
(n=1,725,10.09%); 5. Eggs/Grain/Meat, Poultry, Fish (n=1,436,
6.73%); 6. RTEC/Lower-Fat Milk/Whole Fruit/100% Fruit Juice
(n=1,109, 6.02%); 7. Coffee/Cream and Sugar/Sweets (n=810,
4.98%); 8. Cooked Cereal (n=1,044, 4.81%); 9. Meat, Poultry,
Fish/Grain/Eggs (n=1,002, n=4.47%); 10. Lower-Fat Milk/
Whole Fruit (n=430, 3.04%); 11. Coffees/Teas (n=361, 2.42%);
and 12. Whole Fruit (n=330, 2.03%) (Table 2). Tables 3, 4,
and 5 show population demographics, the 10 most
commonly consumed foods for breakfast in each pattern, and
the 10 foods consumed at breakfast with the highest energy
contribution in each pattern, respectively.

Energy and Nutrients to Limit

The percent of energy contributed by the breakfast meal
varied widely among the breakfast patterns, with Coffees/
Teas contributing the lowest percent with 4%, and Meat,
Poultry, Fish/Grain/Eggs contributing the most with 26%
(Table 6). For added sugars, those consuming the Whole Fruit
breakfast pattern had the lowest intake and those consuming
the Presweetened RTEC/Lower-Fat Milk had the highest
intake. Those consuming the Whole Fruit breakfast pattern
had the lowest intake of SFA at the breakfast meal, whereas
those consuming the Meat, Poultry, Fish/Grain/Eggs pattern
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12 breakfast patterns,® along with the number and percent of the population consuming those breakfast patterns®

Percent of Breakfast Energy at Centroid of Pattern

Vegetables Grain Sugars Soft/

and not  Cooked Whole 100% fruit Fats & and Coffee  fruit  Other
legumes Potatoes cereal cereal RTECY PSRTEC® fruit  juice oils sweets and tea drinks drinks
6 4 30 0 0 0 3 10 4 6 2 7 1

1 0 82 0 0 0 1 2 2 3 2 1 0

0 0 3 0 1 55 5 5 0 2 1 1 0

2 1 17 1 0 2 2 3 3 1 0

1 0 4 0 47 7 6 1 3 1 0 0

0 0 4 0 0 0 0 0 0 14 1 1 0

2 0 8 57 0 7 5 2 5 1 1 0

2 1 17 0 0 0 1 1 2 2 1 4 0

2 0 4 1 1 0 7 0 0 4 3 0 0

0 0 0 0 0 3 0 0 1 90 0 0

1 0 0 0 0 81 7 0 2 2 0 0

3 1 25 4 4 7 5 5 2 6 3 0

had the highest intake. Sodium intake at the breakfast meal
for those consuming the Meat, Poultry, Fish/Grain/Eggs
pattern was highest, and those consuming the Whole Fruit
pattern had the lowest sodium consumption.

Mean daily energy intake by those assigned to four break-
fast patterns—Coffee/Cream and Sugar/Sweets; Lower-Fat
Milk/Whole Fruit; Coffees/Teas; and Whole Fruit—was not
different from that of breakfast skippers. Those placed into
other patterns showed a higher daily energy intake than
breakfast skippers (Table 6). Consumers placed into all
breakfast patterns except Coffee/Cream and Sugar/Sweets had
lower mean intakes of added sugars than breakfast skippers.
Those placed into the Meat, Poultry, Fish/Grain/Eggs; Eggs/
Grain/Meat, Poultry, Fish; and Coffee/Cream and Sugar/Sweets
patterns had higher daily intakes of SFA than breakfast skip-
pers, whereas those in three other breakfast patterns: Cooked
Cereal, Presweetened RTEC/Lower-Fat Milk, and RTEC/Lower-
Fat Milk/Whole Fruit/100% Fruit Juice had lower daily intakes
of SFA than breakfast skippers. On average, mean daily intake
of sodium of those placed into all breakfast patterns exceeded
the recommendations for sodium intake. Those placed into
the Meat, Poultry, Fish/Grain/Eggs pattern had mean daily
sodium intakes higher than breakfast skippers; whereas,
consumers placed into the Presweetened RTEC/Lower-Fat
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Milk and Cooked Cereal patterns had lower mean sodium in-
takes than breakfast skippers.

Nutrients of Public Health Concern and Those
Nutrients Potentially Underconsumed by Some
Groups

Those in the Coffees/Teas pattern had a mean intake of di-
etary fiber at breakfast that did not differ from breakfast
skippers; those in the Coffee/Cream and Sugar/Sweets and
Coffees/Teas patterns had a mean intake of vitamin C at
breakfast that did not differ from breakfast skippers. Those in
all other patterns and for all other nutrients examined (di-
etary fiber; vitamins A, D, and C; calcium; potassium; folate;
iron; and magnesium) had higher intakes at breakfast than
breakfast skippers (Table 7).

When mean total daily intake of dietary fiber was consid-
ered, those placed into six breakfast patterns (Grain/100% Fruit
Juice; Presweetened RTEC/Lower-Fat Milk; RTEC/Lower-Fat
Milk/Whole Fruit/100% Fruit Juice; Cooked Cereal; Lower-Fat
Milk/Whole Fruit; and Whole Fruit) had higher mean daily
intakes than breakfast skippers (Table 7). Those in the Meat,
Poultry, Fish/Grain/Eggs breakfast pattern had the lowest
mean total intake of dietary fiber (although not lower than
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Table 4. The 10 most commonly consumed foods in each breakfast pattern consumed at breakfast by adults 19+ years of age participating in the National Health and

Nutrition Examination Survey 2001-2008 (continued)
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breakfast skippers). Those placed into five breakfast patterns
had higher mean total daily vitamin D intakes than breakfast
skippers. Those placed into the Lower-Fat Milk/Whole Fruit
breakfast pattern had the highest intake of vitamin D, and
those in the Grain breakfast pattern had the lowest. Mean daily
consumption of calcium by those placed into five breakfast
consumption patterns (Grain/100% Fruit Juice; Presweetened
RTEC/Lower-Fat Milk; RTEC/Lower-Fat Milk/Whole Fruit/100%
Fruit Juice; Cooked Cereal; and Lower-Fat Milk/Whole Fruit)
had higher mean total daily intakes of calcium than breakfast
skippers. On average, only those in the Grain/100% Fruit Juice;
Presweetened RTEC/Lower-Fat Milk; RTEC/Lower-Fat Milk/
Whole Fruit/100% Fruit Juice; Cooked Cereal; and Lower-Fat
Milk/Whole Fruit patterns met the daily value for calcium.
On average, those placed in any of the breakfast patterns had
mean total daily intakes that did not meet the daily value for
potassium. However, those placed into seven breakfast pat-
terns (Grain/100% Fruit Juice; Presweetened RTEC/Lower-Fat
Milk; RTEC/Lower-Fat Milk/Whole Fruit/100% Fruit Juice;
Cooked Cereal; Lower-Fat Milk/Whole Fruit; Coffees/Teas; and
Whole Fruit) had higher mean total daily intakes of potassium
than breakfast skippers. Table 7 also shows the mean daily and
mean breakfast-meal-only intakes, by those in the 12 breakfast
patterns, of vitamins A and C, folate, iron, and magnesium.

HEI-2005

Overall, the HEI-2005 scores were low, and consumers placed
in half of the breakfast patterns (including breakfast skippers)
showed a total daily score of <50 (Figure). Those placed into
seven breakfast patterns: (Grain/100% Fruit Juice; Grain; Pre-
sweetened RTEC/Lower-Fat Milk; RTEC/Lower-Fat Milk/Whole
Fruit/100% Fruit Juice; Cooked Cereal; Lower-Fat Milk/Whole
Fruit; and Whole Fruit) had higher mean HEI-2005 scores than
breakfast skippers. No other differences were seen.

Weight and Adiposity Measures

When compared with breakfast skippers, breakfast con-
sumers placed into the Grain/100% Fruit Juice; Presweetened
RTEC/Lower-Fat Milk; RTEC/Lower-Fat Milk/Whole Fruit/100%
Fruit Juice; and Cooked Cereal patterns had lower mean BMI
and WC measurements (Table 8). Consumers placed into the
same patterns had a lower prevalence of overweight/obesity,
obesity, and elevated WC when compared with breakfast
skippers. Consumers placed into the Grain/100% Fruit Juice,
Presweetened RTEC/Lower-Fat Milk, RTEC/Lower-Fat Milk,
and Cooked Cereal patterns were also less likely to be over-
weight/obese, obese, or have an elevated WC than breakfast
skippers. Finally, those placed into the Whole Fruit pattern
were less likely to be overweight/obese than breakfast skip-
pers (Table 9).

DISCUSSION

This study showed that nearly 20% of the adult population
skipped breakfast; in addition, 11 specific breakfast patterns
consumed by adults were identified. Mean daily nutrient
consumption and diet quality among the participants
assigned to the different patterns varied, and not all patterns
differed significantly from breakfast skippers. Only con-
sumers of breakfast meals characterized by cereal or grain
intake, ironically except the actual “Grain” pattern itself,
which included primarily sweetened grains, such as

December 2014 Suppl 3 Volume 114 Number 12
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Table 6. Consumption of energy and nutrients to limit by breakfast pattern in adults participating in the 2001-2008 National

Health and Nutrition Examination Survey

Energy Added Solid Cholesterol Sodium
No. Pattern name (kcal) sugar (tsp) SFA® () fat (g) (mg) (mg)
least square mean-+standard error-
Breakfast consumption only”
1 Grain/FJ° 487+7 4.0240.10 5.840.1 111403 10444 703+16
2 No Breakfast
3 Grain 39149 3.840.1 46402 111404 3842 531415
4 PSRTECY/LFM® 436+8 5.140.1 3.240.1 4.6+0.2 20+2 442411
5 Eggs/Grain/MPF 51548 2.740.2 90402 171403  417+10 993+16
6 RTECY/LFM/Whole 36249 1.940.1 2.940.2 42402 2142 441413
Fruit/FJ
7 Coffee/C&S"/Sweets 159413 3.64+0.2 2.940.2 5.2+0.5 23+4 136+16
8 Cooked Cereal 429+10 3.54+0.2 3.3+0.2 49+0.3 29+4 456+13
9 MPF/Grain/Eggs 596417 2.640.2 103403 200407  188+9 1,369+39
10 LFM/Whole Fruit 308415 41403 3.740.2 5.9+0.4 2742 337417
11 Coffees/Teas 73411 1.6+0.3 1.4+0.2 24403 1343 87+11
12 Whole Fruit 17348 0.840.1 0.940.2 13403 843 69+16
Total daily consumption®
1 Grain/FJ 23144200 189404’ 271402 462404  302+4' 3,478+30
2 No Breakfast 1,948425 229406 278403 480406  260+5 3,498+31
3 Grain 2,239+27'° 195404’ 268403  482+07  245+4 3,495+40
4 PSRTEC/LFM 2313438 20.6+0.5' 251403 413406  219+1 3,310+29'
5 Eggs/Grain/MPF 2,2644+36'  18.640.8' 307404  53.1409'  608+11 3,633437
6 RTEC/LFM/Whole Fruit/FJ 2224439 16.8+0.6' 255405 417409 23145 3,517+44
7 Coffee/C&S/Sweets 2,0684+42 214407 298406  50.5+1.1 27449 3,407+60
8 Cooked Cereal 2227432 174406 244403 402408  231+7 3,285+49'
9 MPF/Grain/Eggs 2,303+£38' 164406 317404 561410  380+10 3,967+68'
10 LFM/Whole Fruit 2,082+46  19.3+0.8' 265404 435411 266+10 3,401+79
11 Coffees/Teas 1,9014£54  18.1+09 293406  493+14  283+12 3,713+104
12 Whole Fruit 2142482  17.0+1.0' 262410 431419 220417 3,282+102

SFA=saturated fatty acids.

PCovariates: Age, sex, race/ethnicity, poverty income ratio grouped into three categories (<1.25, 1.25 to 349, and >3.49), current smoking status (yes/no), physical activity level (sedentary,

moderate and vigorous), alcohol intake (g/d), energy intake for nutrient related variables.
“FJ=100% Fruit Juice.

9IPSRTEC=Presweetened Ready-to-Eat Cereal.

fLFM=Lower-Fat Milk.

‘MPF=Meat, Poultry, Fish.

9RTEC=Ready-to-Eat Cereal.

"C&S=Cream and Sugar.

‘Statistically different from No Breakfast; with the Bonferroni correction effective P<0.0042; comparison for total daily consumption only; energy and all nutrients consumed at the breakfast

meal only were statistically different from No Breakfast P<0.0042.

doughnuts, cinnamon buns, and muffins, had lower weight/
adiposity parameters than breakfast skippers.

The effect of breakfast skipping and breakfast consumption
by adults on nutrient intake, diet quality, and weight/adiposity
status has not been as well studied as it has in children, and
results from existing studies are inconsistent,”!0:1112:43.44
making them difficult to interpret. In part, this is the result

$36 JOURNAL OF THE ACADEMY OF NUTRITION AND DIETETICS

of the lack of consistent definitions for “breakfast,” “breakfast
consumer,” and “breakfast skipper,”*° and in part to the failure
of many studies to characterize the breakfast meal, implying
that breakfast meals are homogeneous.

Only those assigned to 8 of the 11 breakfast consumption
patterns had higher mean daily energy intake than breakfast
skippers. There have been conflicting results from previous

December 2014 Suppl 3 Volume 114 Number 12
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Figure. Healthy Eating Index score by breakfast pattern for adults 19+ years of age participating in the 2001-2008 National Health
and Nutrition Examination Survey. Asterisk means that values are significantly different from No Breakfast (Pattern 2)—Bonferroni
corrected P<0.0042. Covariates: Age, sex, race/ethnicity, poverty income ratio grouped into three categories (<1.25, 1.25 to 3.49,
and >3.49), current smoking status (yes/no), and physical activity level (sedentary, moderate, and vigorous), alcohol intake (g/day).
C&S=Cream and Sugar. FJ=100% Fruit Juice. PSRTEC=Presweetened Ready-to-Eat Cereal. LFM=Lower-Fat Milk. MPF=Meat,

Poultry, Fish. RTEC=Ready-to-Eat Cereal.

epidemiologic studies in adults that have looked at daily
energy intake in association with the breakfast meal.>”%10%4
Cho and colleagues’ showed that daily energy intake was
lowest in breakfast skippers and in fruit and vegetable con-
sumers, suggesting that the type of breakfast consumed is an
important contributor to total daily energy intake. Using
NHANES 1999-2004 data, Kant and colleagues'® showed that
breakfast consumers had higher daily energy intake than
breakfast skippers; this was also shown by Nicklas and col-
leagues® using data from young adults that participated in
the Bogalusa Heart Study. In the study of Nicklas and col-
leagues,” the difference in energy intake between breakfast
consumers and breakfast skippers was greater than the mean
amount of energy consumed at breakfast, suggesting that
breakfast consumers may have had different overall eating
patterns throughout the day than breakfast skippers. Neither
study>'® examined different types of breakfast meals.
Breakfast skippers had the highest daily percentage of
energy from added sugars (18.8%), confirming results from an
earlier NHANES study.! That consumers placed in all break-
fast consumption patterns, except Coffee/Cream and Sugar/
Sweets, had lower intakes of added sugars than breakfast
skippers suggests that breakfast skippers may have overall
unhealthy eating patterns, but additional studies are needed.
Higher intakes of added sugars have been associated with
higher proportions of individuals at risk for inadequate in-
takes of selected nutrients,*® as was shown in our study. On
average, none of the consumers, including those placed in the
Grain, Presweetened RTEC, or Coffee/Cream and Sugar/
Sweets patterns, had a mean daily intake of added sugars that
exceeded the Institute of Medicine’s threshold of 25% of total
energy,”’ suggesting a moderate intake of foods with added

December 2014 Suppl 3 Volume 114 Number 12

sugars at the breakfast meal or that foods low in added sugars
were consumed throughout the day.

Consumption of breakfast has been associated with better
intake of dietary fiber and micronutrients, including several
nutrients of public health concern for the general population
(ie, dietary fiber, vitamin D, calcium, and potassium) and
shortfall nutrients (eg, vitamins A and C, folate, iron, and
magnesium), than seen in breakfast skippers.'>%’ Consumers
placed into most breakfast patterns had higher intakes of at
least some nutrients when compared with breakfast skip-
pers; however, those in the Grain and Coffee/Cream and
Sugar/Sweets patterns did not. Only the consumers of the
Grains/100% Fruit Juice, Presweetened RTEC/Lower-Fat Milk,
and RTEC/Lower-Fat Milk/Whole Fruit/100% Fruit Juice pat-
terns had higher intakes of all the identified shortfall nutri-
ents than breakfast skippers, confirming that use of the
“other breakfast” category in other studies' failed to account
for heterogeneity of the breakfast meal.

The positive nutrient contribution of breakfast depends on
the quality of the breakfast meal or the type of foods
consumed. There is no standard definition of a high-quality
or nutrient-dense breakfast, despite the recommendation
from the DGA to consume a “nutrient-dense” breakfast; the
DGA provide no recommendations for consumption of spe-
cific nutrients or foods to be consumed at breakfast.>” No
recommendations for a “healthful” or “nutritious” breakfast
are available for adults; however, a study of adolescents*®
used quantitative and qualitative aspects of breakfast foods,
the frequency of breakfast consumption, and the energy
contribution of the breakfast meal to designate a breakfast
score for defining three groups—no breakfast, “low-quality”
breakfast, and “good/excellent quality” breakfast. Those
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Table 8. Weight/adiposity status by breakfast consumption pattern from adults participating in the 2001-2008 National Health

and Nutrition Examination Survey®

Body mass

index” WCE (cm) Overweight/ Elevated
No.  Breakfast pattern (n=18,537) (n=18,234)  Overweight’  obese Obese* wC

«——mean (LSM°+SE’) 9%+ SE.
1 Grain/FJ° 28.1+0.2" 96.6+0.4" 344001 65+0.01" 31+0.01"  50+0.01"
2 No Breakfast 28.9+0.2 98.4+0.3 344001 69+0.01 364001 5540.01
3 Grain 28.6+0.2 97.6+0.5 344001 69+0.01 354001 524001
4 PSRTEC/LFM’ 27.740.2" 95.9+05" 334001 62+0.02" 29+002"  48+0.02"
5 Eggs/Grain/MPF* 28.940.3 98.640.6 35+0.02 7140.02 36+0.02 5540.02
6 RTEC'/LFM/Whole Fruit/F)  27.840.3" 95.840.6" 3540.02 63+0.01" 28+0.02"  48+0.02"
7 Coffee/C&S™/Sweets 28.3+0.3 97.140.7 37+0.02 69-+0.02 3240.03 5240.03
8 Cooked Cereal 27.240.3" 94.440.6" 3440.02 60-+0.02" 26+0.02"  46+0.02"
9 MPF/Grain/Eggs 29.8+0.4 100.7+0.8 31+0.02 7240.02 414002  61+0.02
10 LFM/Whole Fruit 279404 96.8+1.1 34+0.03 64+0.03 3040.03 5040.04
11 Coffees/Teas 28.0+0.3 96.4£0.7 31+0.03 62+0.03 304003  49+0.03
12 Whole Fruit 273405 952413 29+0.04 56+0.04 274004  47+0.04

“Data Source: Adults 19+ years of age participating in National Health and Nutrition Examination Survey 2001-2008. Breakfast patterns are compared with the No Breakfast group.
Covariates: age, sex, race/ethnicity, poverty income ratio grouped into three categories (<1.25, 1.25 to 349, and >3.49), current smoking status (yes/no), physical activity level (sedentary,
moderate, and vigorous), alcohol intake (g/day), energy intake for nutrient-related variables.

PCalculated as kg/m?.
“WC=waist circumference.

d0verweight (body mass index 25.0 to 29.9) and obesity (body mass index >30.0) were defined using the National Institutes of Health definitions. An elevated waist circumference was

defined as >102 cm for men and >88 cm for women.

€LSM=least squares mean.

fSE=standard error.

9FJ=100% Fruit Juice.

Ptatistically different from No Breakfast; with the Bonferroni correction effective P<0.0042.
'PSRTEC=Presweetened Ready-to-Eat Cereal.

JLFM=Lower-Fat Milk.

“MPF=Meat, Poultry, Fish.

'RTEC=Ready-to-Eat Cereal.

"C&S=Cream and Sugar.

consuming “good/excellent quality” breakfasts had higher
intakes of bread, fruit, vegetables, milk, and fruit juice and
lower intakes of soft drinks than those consuming “low-
quality breakfasts.” In children, high-quality breakfasts have
been defined as those including whole grain, fruit or fruit
juice, and low-fat milk products or other sources of cal-
cium.*? Results from our study support that this definition of
a high-quality breakfast would be a good recommendation
for adults as well.

Good diet quality is fundamental to lowering chronic
disease risk. Overall, diet quality in our population was poor
and consumers of only seven breakfast patterns had a
higher diet quality than breakfast skippers. Elderly** and
young''** adults who consumed breakfast always or
frequently® had better diet quality than breakfast skippers.
This study expanded the findings of the study of
Deshmukh-Taskar and colleagues®® by refining the term
“other breakfasts” into specific patterns and by demon-
strating that not all breakfasts were associated with an
overall higher diet quality.

S40 JOURNAL OF THE ACADEMY OF NUTRITION AND DIETETICS

Habitual meal skipping is thought by many consumers to
facilitate weight loss.°® However, the DGA recommends
consuming a nutrient-dense breakfast, in part, because it has
been associated with weight loss and weight maintenance in
adults.>” Lower measures of weight/adiposity or maintaining
weight after weight loss were shown in several
studies'*">**>!: however, other studies found this relation-
ship in only one sex.!>!%>? RTEC consumers have been shown
to be the most likely to show an inverse relationship with
weight/adiposity when compared with breakfast skip-
pers.”>** The inverse relationship with weight/adiposity and
consumption of presweetened RTEC shown in this study has
been shown previously in children,”>° but not in adults.
Grains, including cereals, and fruit juice were in the patterns
generally associated with lower BMI and WC; each of these
foods has been previously associated with lower weights
among consumers.">13525658 [ gwer-fat milk was also
consumed by those assigned to many of the patterns asso-
ciated with lower weight parameters; however, the role of
milk consumption and weight is unclear.>®
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Table 9. Odds ratios for overweight, obesity, and elevated waist circumference by breakfast pattern—from adults participating
in the 2001-2008 National Health and Nutrition Examination Survey®

Variable

Obese

Overweight/
obese

Elevated waist
circumference

«——————0dds ratio (Bonferroni corrected 95th percentile C|) ——M —

0.82 (0.67-0.99)°
0.95 (0.77-1.18
0.74 (0.55-0.98)°
1.02 (0.78-1.34
0.72 (0.52-0.99)°

0.62 (0.46-0.83)°
1.28 (0.94-1.74
0.77 (0.49-1.21
0.78 (0.49-1.24

0.82 (0.68-0.99)°
0.97 (0.77-1.23)
0.72 (0.57-0.92)°
1.09 (0.78-1.52)
0.74 (0.58-0.95)°
0.99 (0.68-1.46)

1.15 (0.79-1.67)
0.78 (0.49-1.24)
0.70 (0.48-1.04)

0.80 (0.65-0.98)°
0.89 (0.70-1.12)
0.72 (0.55-0.93)°
1.01 (0.75-1.35)
0.74 (0.56-0.97)°

0.66 (0.49-0.88)°
1.29 (0.93-1.80)
0.80 (0.49-1.31)
0.76 (0.48-1.20)

No. Breakfast pattern Overweight

1 Grain/FJ° 1.01 (0.83-1.23)
3 Grain 1.03 (0.80-1.31)
4 PSRTECY/LFM® 0.97 (0.77-1.24)
5 Eggs/Grain/MPFf 1.04 (0.80-1.36)
6 RTEC®/LFM/Whole Fruit/FJ 1.03 (0.72-1.48)
7 Coffee/C&S"/Sweets 1.16 (0.85-1.60)
8 Cooked Cereal 1.01 (0.73-1.39)
9 MPF/Grain/Eggs 0.86 (0.62-1.19)
10 LFM/Whole Fruit 1.01 (0.64-1.60)
11 Coffees/Teas 0.90 (0.58-1.40)
12 Whole Fruit 0.79 (0.42-1.50)

) (
) (
) (
) (
) (
0.85 (0.59-1.24) 0.89 (0.62-1.29)
) (
) (
) (
) (
) (

(
(
(
(
(
0.63 (0.46-0.88)°
(
(
(
(

0.68 (0.39-1.19 0.56 (0.33-0.97)° 0.70 (0.41-1.19)

“Data source: Adults 19+ years of age participating in National Health and Nutrition Examination Survey 2001-2008. Covariates: age, sex, race/ethnicity, poverty income ratio grouped into
three categories (<1.25, 1.25 to 349, and >3.49), current smoking status (yes/no), physical activity level (sedentary, moderate, and vigorous), alcohol intake (g/day). Pattern 2 (No Breakfast)

is the reference group.

°FJ=100% Fruit Juice.

SStatistically different from No Breakfast.
9IPSRTEC=Presweetened Ready-to-Eat Cereal.
“LFM=Lower-Fat Milk.

MPF=Meat, Poultry, Fish.
9IRTEC=Ready-to-Eat Cereal.

hC&S=Cream and Sugar.

Strengths and Limitations

The major strengths of this study include use of a large na-
tionally representative sample, analysis of different types of
breakfast meals, and the use of statistical techniques to adjust
for potential confounding. However, the study was not
without limitations. NHANES is a cross-sectional study and
cause and effect cannot be established. Twenty-four-hour
dietary recalls have inherent limitations, including failure to
reflect usual intake. These recalls are also memory depen-
dent, which can lead to under- or over-reporting; however, a
single 24-hour recall is sufficient to report mean group
intake.®® Finally, breakfast and breakfast skipping were self-
defined, which could lead to classification errors.

CONCLUSIONS

These data suggest that breakfast is an important meal and
generally makes a positive contribution to nutrient intake and
diet quality, but that care should be taken to select nutrient-
dense foods, such as fortified cereals and other healthy grain
foods low in fat and added sugars, as well as whole fruit/100%
fruit juice and lower-fat milk. It is also important to integrate
this type of nutrient-dense breakfast with an overall healthy
eating plan. These results, as well as the inverse association
with weight and adiposity measures shown in consumers
placed in some patterns, need additional study. Additional
study is also needed to determine how breakfast meals

December 2014 Suppl 3 Volume 114 Number 12

influence energy, nutrient, and food group intakes and the
timing of meals/snacks throughout the day.
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