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ABSTRACT

Nutritional strategies are vitally needed to aid in the management of obesity. Cross-sectional and epidemiologic studies consistently

demonstrate that breakfast consumption is strongly associated with a healthy body weight. However, the intervention-based long-term

evidence supporting a causal role of breakfast consumption is quite limited and appears to be influenced by several key dietary factors, such as

dietary protein, fiber, and energy content. This article provides a comprehensive review of the intervention-based literature that examines the

effects of breakfast consumption on markers of weight management and daily food intake. In addition, specific focus on the composition and

size (i.e., energy content) of the breakfast meal is included. Overall, there is limited evidence supporting (or refuting) the daily consumption of

breakfast for body weight management and daily food intake. In terms of whether the type of breakfast influences these outcomes, there is

accumulating evidence supporting the consumption of increased dietary protein and fiber content at breakfast, as well as the consumption of

more energy during the morning hours. However, the majority of the studies that manipulated breakfast composition and content did not

control for habitual breakfast behaviors, nor did these studies include a breakfast-skipping control arm. Thus, it is unclear whether the addition of

these types of breakfast plays a causal role in weight management. Future research, including large randomized controlled trials of longer-

term (i.e., $6 mo) duration with a focus on key dietary factors, is critical to begin to assess whether breakfast recommendations are

appropriate for the prevention and/or treatment of obesity. Adv Nutr 2016;7(Suppl):563S–75S.
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Introduction
Obesity is the greatest threat to global health this century,
affecting the lives of >1.4 billion adults (1). In the United
States, ;167 million adults (69%) are overweight/obese
(2). The health consequences related to obesity can begin

as early as childhood (3), and many overweight children
and adolescents already have at least one, if not multiple,
cardiovascular disease risk factors (4). Thus, there is a great
need to develop successful nutrition strategies that target
weight management to reverse the obesity epidemic and
prevent or delay serious health complications. One factor
that has received substantial attention is the dietary habit
of skipping breakfast. Although breakfast was once thought
to be the most important meal of the day, several investiga-
tors have challenged this notion because of the limited
amount of existing scientific evidence (5, 6).

Breakfast consumption previously was considered a sta-
ple of the American diet (7–9); however, there has been an in-
creased prevalence of skipping breakfast over the past 50 y,
with as many as 30% of young people skipping breakfast ev-
ery day and up to 60% eating breakfast infrequently (7, 10,
11). The increased frequency of skipping breakfast has oc-
curred concomitant with the increased rise in obesity (8),
raising the question of whether breakfast plays a causal
role in weight management. The myriad epidemiologic,
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observational, and cross-sectional data document strong as-
sociations between breakfast consumption and markers of
healthy weight management such that increased frequency
of breakfast consumption is associated with lower BMI,
lower weight and weight gain, and lower body fat (5, 12–
17). In a recent meta-analysis (5), breakfast consumers
were shown to display a greater OR of being classified as
healthy weight than were those who skipped breakfast
(P = 10242). Despite the consistent evidence supporting
the relation between breakfast consumption and weight
management, there is a paucity of intervention-based evi-
dence assessing whether the addition of breakfast improves
weight-management outcomes (5). It is also unclear
whether the composition and size of breakfast affect weight
outcomes. Because current research demonstrates improve-
ments in weight management with increased dietary pro-
tein, whole-grain/fiber consumption, and timing of food
intake (18–20), it is plausible that these factors also might
influence any proposed breakfast-related effects.

This article provides a comprehensive review of the inter-
vention-based literature that examines the effects of breakfast
consumption on weight management and daily food intake,
with specific focus on breakfast composition and size.

Methodology for the Comprehensive Review
Breakfast is the first eating occasion of the day, before 1000;
this was described previously by Timlin and Pereira (21).
The search terms included breakfast (skipping) and morn-
ing fast, along with the following outcomes: weight (loss),
fat mass (loss), percent body fat, BMI, waist circumference,
and daily energy (food) intake.

Searches of electronic databases were carried out between
26 June 2014 and 28 July 2014, and included PubMed and
Scopus. In addition, references from existing reviews and select
articles were examined to supplement the electronic search.

This review was limited to articles published in English
in peer-reviewed journals, and included the following cri-
teria: 1) all age groups; 2) all diseases/conditions; 3) any
breakfast intervention of $8 wk (for weight and body
composition outcomes) and any duration for daily food
intake; and 4) studies that included outcomes of weight,
fat mass, body fat, lean mass/fat-free mass, BMI, waist cir-
cumference, or daily food (energy) intake. Epidemiologic,
observational, and cross-sectional studies were excluded.
The search flow diagrams for the weight outcomes and
daily food intake are presented in Figures 1 and 2, respec-
tively. All data is presented as mean 6 SEM.

Each article was graded based on the Academy of Nutrit-
ion and Dietetics’ article evaluation found within The Evi-
dence Analysis Manual (22).

Intervention-Based Clinical Trials Including
Weight Outcomes
Addition of breakfast
Only 3 long-term studies [albeit all randomized con-
trolled trials (RCTs)] were identified that assessed whether
the addition of breakfast influenced weight outcomes

(Table 1). Schlundt et al. (23) examined the effects of con-
suming breakfast compared with skipping breakfast during
a 12-wk energy-restricted diet in 52 obese adult women
[age: 18–55 y; BMI (in kg/m2): 30–31). The women were
initially stratified according to habitual breakfast behaviors,
with skipping breakfast defined as having skipped breakfast
on $3 occasions/wk. The participants then began the
weight-reduction program, in which they were prescribed
a 1200-kcal/d diet (50–55% carbohydrates, 15–20% protein,
and 25–30% fat), and were randomly assigned to a break-
fast-skipping group or a 400-kcal breakfast group. Al-
though both groups consumed the isocaloric diets, the
breakfast-skipping group was prescribed 400-kcal lunch
and 800-kcal dinner meals, whereas the breakfast group
was prescribed 400-kcal breakfast, 300-kcal lunch, and
500-kcal dinner meals. Weight loss was assessed at baseline
and poststudy. Both groups lost weight throughout the 12-
wk energy restriction (P < 0.001). However, no differences

FIGURE 1 Flow diagram of the selection process for the
articles containing breakfast interventions and weight
outcomes. Inc/ex, inclusion/exclusion.
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in weight loss were observed between the women who ate
breakfast throughout the 12 wk (27.7 6 3.3 kg) and those
who skipped breakfast (26.1 6 3.9 kg). In addition, habit-
ual breakfast behavior (at baseline) did not significantly in-
fluence weight loss. The study included a 6-mo follow-up,
which led to similar findings (data not shown).

Rosado et al. (24) completed a 12-wk RCT in 147 chil-
dren who were overweight or at risk of overweight (age: 96
1 y; 90th BMI percentile for age). The breakfast group was
prescribed 1 serving/d ready-to-eat cereals with milk
(;250 kcal; 14 g protein, 47 g carbohydrates, and 1 g
fat), whereas the control group continued the breakfast
habit to which they were accustomed. Changes in body
weight, body fat [through bioelectrical impedance analysis
(BIA)], and BMI were assessed at baseline and poststudy. Both
groups gained weight over the 12 wk [breakfast group: +0.9
kg (95% CI: 0.4, 1.4 kg) and control group: +1.2 kg (95% CI:
0.4, 2.0 kg); both P < 0.05] with no differences between

groups. In addition, no differences in BMI or percentage
body fat changes were detected between groups (Table 1).

More recently, Dhurandhar et al. (25) completed a 16-wk
study in 309 overweight/obese adults (age: 40 6 0.3 y; BMI:
25–40). The participants initially were stratified according to
habitual breakfast behaviors, with skipping breakfast defined
as having skipped breakfast on $3 occasions/wk, and then
were randomly assigned to the breakfast recommendations
to eat breakfast, skip breakfast, or maintain their habitual
breakfast behaviors. All groups were provided with the
USDA “Let’s Eat for the Health of It” pamphlet, which in-
cluded a general description of good nutrition habits (but
did not discuss breakfast consumption). Along with this
pamphlet, the breakfast group received an additional hand-
out instructing them to eat breakfast before 1000. The hand-
out suggested healthy food items to consume, but the
participants could choose whatever they wished to eat.
The breakfast-skipping group was also provided with a
handout instructing the participants to avoid the consump-
tion of any foods or drinks (besides water or zero-calorie
beverages) before 1100. Again, no differences in weight
loss were observed in those who ate breakfast throughout
the 16 wk (20.68 6 1.16 kg) compared with those who
skipped breakfast (20.66 6 1.18 kg) or those who contin-
ued their respective breakfast patterns (20.62 6 1.16 kg).
Also, habitual breakfast behaviors (at baseline) did not influ-
ence the amount of weight lost throughout the study.

Collectively, the current evidence, albeit limited in study
numbers and quality of study, does not support an effect of
breakfast on weight outcomes. Although these findings sug-
gest that breakfast does not play a causal role in weight man-
agement, the data should be viewed with caution because of
several limitations. First, the small number of RCTs available
during the time of the review (n = 3) presents challenges
for developing conclusions regarding the role of breakfast
in preventing and/or reducing weight gain. Furthermore,
none of these studies tightly controlled key breakfast factors,
including energy content, macronutrients, and/or breakfast
quality (23–25), which might influence weight outcomes.
Last, only the study by Rosado et al. (24) included other
weight-related outcomes outside of weight loss, such as
body composition and BMI. Thus, it is unclear whether sub-
stantial improvements in weight management would be ob-
served after long-term studies that include tightly controlled
breakfast meals varying in key dietary factors, such as mac-
ronutrient and/or energy content.

To provide additional support for the continuation of this
line of research, we recently published a tightly controlled
study to examine whether the daily consumption of high-
protein compared with normal-protein breakfast meals
improved weight management in overweight/obese break-
fast-skipping young people (33). In this study, 57 adoles-
cents (age: 19 6 1 y; BMI: 29.7 6 4.6) were randomly
assigned to 1 of 3 patterns: 1) a high-protein breakfast
(350 kcal; 35 g carbohydrates, 35 g protein, and 8 g fat);
2) a normal-protein breakfast (350 kcal; 57 g carbohydrates,
13 g protein, and 8 g fat); or 3) no breakfast (control). All

FIGURE 2 Flow diagram of the selection process for the
articles containing breakfast interventions and daily energy
intake. Inc/ex, inclusion/exclusion.
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TABLE 1 Long-term trials lasting $8 wk investigating the effects of breakfast consumption on indexes of body weight and body
composition1

Study (reference) Type of trial
Study

length, wk Characteristics Study results Important limitations

Breakfast skipping
Schlundt et al. (23) Randomized

controlled
trial

12 Breakfast skipping: no break-
fast, lunch (400 kcal), dinner
(800 kcal)

Breakfast skipping vs. breakfast
and changes in weight:
27.7 6 3.3 vs. 26.1 6
3.9 kg; P . 0.05 (NS)

This was not a tightly con-
trolled study, because the
breakfasts were not pro-
vided. Also, the investiga-
tors wanted to maintain a
2-meal vs. 3-meal compari-
son. To do this, snacking
was not permitted and,
thus, habitual eating pat-
terns were altered.

Breakfast: breakfast (400 kcal),
lunch (300 kcal), dinner (500
kcal)

Menus were given as guide-
lines and participants were
taught to use food ex-
changes to plan meals

Rosado et al. (24) Randomized
controlled
trial

12 Control breakfast: habitual
breakfast

Control vs. breakfast and
changes in weight: +1.2 kg
(0.4, 2.0 kg) vs. +1.03 kg
(0.3, 0.7 kg); P . 0.05 (NS)

Percentage fat: +0.4 (20.5, 1.4)
vs. +0.4 (20.4, 1.1);
P . 0.05 (NS)

BMI (in kg/m2): +0.01 (20.4,
0.4) vs. +0.1 (20.3, 0.4);
P . 0.05 (NS)

This was not a tightly con-
trolled study, because the
breakfasts were not pro-
vided in the breakfast
group or documented in
the control group. Also, the
control group included ha-
bitual breakfast skippers
and consumers. Finally, the
dropout rate was fairly high
at 31%.

Breakfast: 250 kcal; 14 g PRO,
47 g CHO, 1 g fat

Prescribed 1 serving of ready-
to-eat cereal with 250 mL
skim milk

Dhurandhar et al. (25) Randomized
controlled
trial

16 Breakfast skipping: USDA
pamphlet with instructions
not to consume any calo-
ries before 1100

Breakfast skipping, control
breakfast, and breakfast,
and changes in weight:
20.66 6 1.18 kg,
20.62 6 1.16 kg, and
20.68 6 1.16 kg,
respectively

No main effect of breakfast
was detected (P. 0.05, NS).

This was not a tightly con-
trolled study, because the
breakfasts were not pro-
vided or prescribed.

Control: USDA pamphlet with
instructions to maintain
habitual breakfast habit

Breakfast: USDA pamphlet
with instructions to con-
sume breakfast before 1000
every day; no specific
restrictions

Breakfast composition—protein
Wang et al. (26) Parallel design 12 High protein: 386 kcal; 12 g

PRO, 29 g CHO, 16 g fat
High protein vs. normal pro-

tein and changes in weight:
23.9% vs. 20.2% of initial
body weight (P , 0.001)

Breakfasts were not provided.
The data are not presented
with SD/SE. The protein
differential between meals
was extremely small (4 g)
and the high-protein meal
only contained 12 g PRO.

Normal protein: 386 kcal; 8 g
PRO, 45 g CHO, 12 g fat

Both meals contained white
rice and milk. The high-
protein breakfast included
eggs; the normal protein
included bread.

Rueda and Khosla
(27)

Parallel design 14 High protein: 1 serving eggs
(2 whole eggs)

High protein vs. normal pro-
tein and changes in weight:
no values given, P , 0.05

Fat mass: No values given,
P , 0.05

Breakfasts were not provided.
The breakfast prescription
only included eggs and
thus was not protein-
specific, although the treat-
ments ended up differing in
protein content by ;10 g.

Normal protein: no eggs
Although consumption of
eggs/no eggs was pre-
scribed, the remainder of
the breakfast meals in each
group was otherwise
uncontrolled.

Jakubowicz et al.
(28)

Parallel design 12 High protein: 600 kcal; 45 g
PRO, 60 g CHO, 20 g fat

High protein vs. normal pro-
tein and changes in weight:
213.66 2.3 kg vs.215.36
1.9 kg; P . 0.05 (NS)

BMI: 24.8 vs. 25.4; P . 0.05
(NS)

Waist circumference: 27.4 cm
vs. 27.9 cm; P . 0.05 (NS)

Breakfasts were not provided.
Energy content was also
permitted to vary between
meals, as were carbohy-
drate and fat content.

Normal protein: 300 kcal; 30 g
PRO, 10 g CHO, 16 g fat

No recommendations outside
of energy and macronutri-
ent content were provided.

(Continued)
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breakfast meals were provided throughout the 12 wk. Weight
loss and body composition (through DXA) were assessed at
baseline and poststudy. No differences in weight loss were ob-
served between groups. However, the high-protein breakfast
prevented fat-mass gains over the 12 wk (20.46 0.5 kg) com-
pared with continuing to skip breakfast (+1.6 6 0.9 kg, P <
0.03), whereas the normal-protein breakfast did not prevent
fat-mass gains (+0.3 6 0.5 kg). Although preliminary, these
data suggest a beneficial effect of including a protein-rich
breakfast on weight management in individuals who habitually

skip the morning meal. However, it is important to note that
this was a 12-wk pilot study and was not powered to detect dif-
ferences in weight loss and body composition. Further re-
search exploring the effects of increased dietary protein at
breakfast for a longer duration and in a larger sample size is
necessary to strengthen these findings.

Breakfast composition and size
Whereas the previous section focused on the comparison
between skipping breakfast and consuming breakfast, this

TABLE 1 (Continued )

Study (reference) Type of trial
Study

length, wk Characteristics Study results Important limitations

Rabinovitz et al. (29) Parallel design 12 High protein: 430 kcal; 23 g
PRO, 42 g CHO, 19 g fat

High protein vs. normal pro-
tein and changes in weight:
22.436 0.46 kg vs.21.866
0.4 kg; P . 0.05 (NS)

BMI: 20.886 0.17 vs. 20.696
0.15; P . 0.05 (NS)

Waist circumference: 22.656
0.66 cm vs. 22.2 6 0.47 cm;
P . 0.05 (NS)

Breakfasts were not provided.
Energy content was also
permitted to vary between
meals, as were carbohy-
drate and fat content.

Normal protein: 210 kcal; 8 g
PRO, 29 g CHO, 7 g fat

No recommendations outside
of energy and macronutri-
ent content were provided.

Breakfast composition—fiber
Hu et al. (30) Randomized

controlled
trial

12 High fiber: 309 kcal; 27.5 g
fiber, 15 g PRO, 32 g CHO,
7 g fat

High fiber vs. low fiber and
changes in weight: 20.686
0.32 kg vs. 21.39 6 0.36 kg;
(P , 0.05)

Fat mass: 20.40 6 0.14 kg vs.
20.71 6 0.29 kg; P . 0.05
(NS)

Waist circumference: 20.41 6
0.15 cm vs. 21.75 6 0.48
cm; P . 0.05 (NS)

Palatability of the biscuits was
not directly assessed

Low fiber: 375 kcal; 3.2 g fiber,
12 g PRO, 62 g CHO, 7 g fat

Biscuits were provided each
day. The high-fiber biscuits
contained soy fiber,
whereas the low-fiber
biscuits did not.

Breakfast size2

Jakubowicz et al.
(31)

Parallel design 12 High calorie: 700 kcal; 54 g
PRO, 84 g CHO

High calorie vs. low calorie
and changes in weight:
28.7 6 1.4 kg vs. 23.6 6
1.5 kg; P , 0.0001

BMI:23.1 vs.21.3; P, 0.0001
Waist circumference: 28.5 6
1.9 cm vs. 23.9 6 1.4 cm;
P , 0.0001

Breakfasts were not provided

Low calorie: 200 kcal; 35 g
PRO, 5.7 CHO

No recommendations outside
of energy and macronutri-
ent content were provided.

Lombardo et al. (32) Parallel design 12 High calorie: 70% of daily
calories in the morning
(25% breakfast; ;495 kcal;
31 g PRO, 56 g CHO, 16 g
fat; 10% morning snack;
35% lunch); 10% afternoon
snack; 20% dinner.

High calorie vs. low calorie
and changes in weight:
28.2 6 3.0 kg vs. 26.5 6
3.4 kg; P , 0.03

Fat mass: 26.8 6 2.1 kg vs.
24.5 6 2.9 kg; P , 0.03

BMI: 23.1 6 0.2 vs. 21.8 6
0.4; P , 0.05

Waist circumference: 27.0 6
0.6 vs. 25.0 6 0.3 cm; P ,
0.05

Breakfasts were not provided

Low calorie: 55% of daily
calories in the morning
(15% breakfast; ;300 kcal;
19 g PRO, 34 g CHO, 10 g
fat; 5% morning snack; 35%
lunch); 15% afternoon
snack; 30% dinner.

No recommendations outside
of energy and macronutri-
ent content were provided.

1 CHO, carbohydrate; PRO, protein.
2 The studies by Jakubowicz, et al. (28) and Rabinovitz, et al. (29) are discussed in the Breakfast composition—protein section of this table.
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section examines the effects of breakfast meals that vary in
protein, fiber, and energy content.

Dietary protein. Only 4 long-term studies were identified
that tested whether increased protein consumption at break-
fast improved weight outcomes. Wang et al. (26) compared
the effects of a prescribed normal-protein, bread-based break-
fast (386 kcal; 45 g carbohydrates, 8 g protein, and 12 g fat)
and an isocaloric high-protein, egg-based breakfast (29 g car-
bohydrates, 12 g protein, and 16 g fat) in 156 obese adolescents
(age: 14 6 2 y; BMI: 32.1 6 1.7). The bread breakfast con-
sisted of steamed bread, white rice, and milk, whereas the
egg breakfast consisted of boiled eggs (50 g), white rice, and
milk. Weight loss was assessed at baseline and at 12 wk. The
egg breakfast led to;4% more weight loss than did the bread
breakfast (P < 0.001) (Table 1), which was a difference of
;2.25 kg between groups (P < 0.001).

In a similar study, Rueda and Khosla (27) compared a non-
egg breakfast and an egg breakfast in 73 college students (age:
17–20 y; BMI: 26.0 6 3.4). The non-egg group was given a
recommendation to simply avoid eating eggs 5 d/wk for 14
wk, whereas the egg group was instructed to eat 1 serving of
eggs (i.e., equivalent to 2 whole eggs) 5 d/wk for 14 wk. Both
groups were permitted to eat other breakfast foods ad libitum
during breakfast. Breakfast energy and macronutrient content,
weight loss, and changes in BMI and body composition
(through BIA) were assessed at baseline and poststudy.
On average, both groups consumed ;640-kcal breakfasts.
The non-egg breakfasts contained ;104 g carbohydrates,
19 g protein, and 4 g fat, whereas the egg breakfasts con-
tained ;76 g carbohydrates, 26 g protein, and 26 g fat. Al-
though both groups gained weight and fat mass throughout
the study, no differences were observed between groups.

Finally, the remaining 2 studies (28, 29) manipulated pro-
tein content and breakfast size within an energy-restricted
diet. As described in Jakubowicz et al. (28), 193 obese adults
(age: 47 6 7 y; BMI: 32.2 6 1.0) were prescribed an energy-
restricted diet (;1500 kcal/d) and were randomly assigned to
either a large high-protein/high-carbohydrate breakfast (600
kcal; 60 g carbohydrates, 45 g protein, and 20 g fat) or a small
lower-protein/low-carbohydrate breakfast (300 kcal; 10 g car-
bohydrates, 30 g protein, and 16 g fat) for 16 wk followed by a
32-wk follow-up. Weight loss and changes in BMI and waist
circumference were assessed at baseline, poststudy, and fol-
low-up. Although both energy-restricted diets led to signifi-
cant (P < 0.05) reductions in weight (214.4 kg), BMI (25.1),
and waist circumference (27.7 cm), no differences were de-
tected between groups throughout the intervention (Table
1). However, at the end of the follow-up period, the
group consuming the large high-protein/high-carbohydrate
breakfast lost more weight (220.6 kg) than did the group
consuming the small lower-protein/low-carbohydrate break-
fast (23.5 kg, P < 0.001). The group consuming the large
high-protein/high-carbohydrate breakfast also displayed
greater reductions in BMI and waist circumference during
the follow-up period than did the group consuming the small
lower-protein/low-carbohydrate breakfast (data not shown).

In a similar study, Rabinovitz et al. (29) included 59 over-
weight and obese adults with type 2 diabetes (age: 60.7 6
6.4 y; BMI: 32.46 3.7) and implemented an energy-restricted
diet (;1400 kcal/d) for 12 wk. The participants were ran-
domly assigned to either a large high-protein/high-fat break-
fast (430 kcal; 42 g carbohydrates, 23 g protein, and 19 g fat)
or a small lower-protein/low-fat breakfast (210 kcal; 29 g carbo-
hydrates, 8 g protein, and 7 g fat). Weight loss and changes in
body composition (through BIA), BMI, andwaist circumference
were assessed at baseline and poststudy. No differences in any of
these weight indexes were observed between groups (Table 1).

In summary, although limited, there is some evidence il-
lustrating modest improvements in weight management
after the consumption of breakfast meals containing in-
creased dietary protein compared with lower-protein
versions. However, several limitations exist that greatly
influence the study findings and implications. First, none
of the studies included within this section of the review
were RCTs, thus weakening the quality of the research. Sec-
ond, in several studies (26, 27), the protein content of the
high-protein breakfasts was fairly low (12 g protein) and/or
the protein differential between the breakfast comparisons
was quite small (i.e., only a 4- to 7-g protein difference be-
tween the lower and higher protein meals). In a recent re-
view, ;30 g protein (with a differential of ;15 g protein
between treatments) was suggested as eliciting effects on
indexes of weight management (18). Thus, the reduced
protein content included within these studies likely re-
duced the ability to identify a protein effect at breakfast.
In addition, habitual breakfast behaviors were not assessed
in any of these studies, which may have influenced the par-
ticipants’ responses to the study breakfast interventions.
Furthermore, none of the studies provided the breakfast foods
for the participants to consume throughout the study, making
it difficult to assess adherence accurately. Finally, 3 (27–29) of
the 4 studies neglected to match key dietary characteristics,
including fiber, energy density, and/or energy content. Thus,
additional work involving full-feeding RCTs are needed
to assess whether the implementation of a single dietary
strategy, such as increased protein consumption at break-
fast, improves weight management.

Dietary fiber. The search with respect to the effect of in-
creased dietary fiber at breakfast on weight outcomes yielded
only one report (Table 1). Hu et al. (30) completed a 12-wk
RCT in 39 overweight adults (age: 216 5 y; BMI: 266 0.5)
in which a breakfast was provided each day consisting of ei-
ther low-fiber (375 kcal; 3 g wheat fiber) or high-fiber (309
kcal; 28 g soy fiber) biscuits. Changes in body weight, body
composition (through DXA), BMI, and waist circumference
were assessed at baseline and poststudy. The high-fiber
breakfast group experienced a 2% greater weight loss over
the 12 wk than did the low-fiber breakfast controls (P <
0.05, Table 1). Furthermore, although no additional differ-
ences were detected between groups, only the high-fiber
group displayed greater reductions in BMI, waist circumfer-
ence, fat mass, and percentage body fat throughout the study
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(poststudy–prestudy, all P < 0.05). Although this is the only
published study, to our knowledge, examining the long-term
effects of fiber consumption at breakfast on weight man-
agement, the findings suggest a potential effect of fiber,
specifically soy fiber, on weight loss and improvements in
body composition. Additional RCTs are needed to replicate
these data, as well as to explore whether similar findings oc-
cur with the incorporation of other types of fiber.

Breakfast size. Our search identified 4 studies addressing
breakfast size and weight management. All 4 studies in-
cluded dietary energy restrictions in overweight/obese
adults and were between 12 and 16 wk in duration (28,
29, 31, 32). Two of the studies (28, 29) were described pre-
viously, because protein content, along with energy
content, were manipulated. Of those studies, only the one
by Jakubowicz et al. (28) reported greater weight loss and
greater reductions in BMI and waist circumference after
the large breakfasts than after the small breakfasts; however,
these differences were only detected at the end of the 32-wk
follow-up period.

In a subsequent study (31), 93 overweight/obese women
(age: 45.8 6 7.1 y; BMI: 32.4 6 1.8) with metabolic
syndrome were assigned to an energy-restricted lower-
carbohydrate diet (;1400 kcal/d) for 12 wk and were ran-
domly assigned to high-calorie (700 kcal) or low-calorie (200
kcal) breakfast groups. To make the diets isocaloric, the
high-calorie breakfast group was prescribed a lower-calorie
dinner (200 kcal), whereas the low-calorie breakfast group
was prescribed a higher-calorie dinner (700 kcal). Lunch
was matched at 500 kcal for both groups. The diets were
also matched for macronutrient content (32% carbohy-
drates, 41% protein, and 27% fat). Weight loss and changes
in BMI and waist circumference were assessed at baseline
and poststudy. The group consuming the high-calorie
breakfast experienced a 2.5-fold greater weight loss than
did the group consuming the low-calorie breakfast (Table
1). In addition, greater reductions in BMI and waist circum-
ference were observed with the high-calorie breakfast than
with the low-calorie breakfast (both, P < 0.05; Table 1).

The last study in this section (32) included a 12-wk
energy-restricted (600 kcal/d less than weight maintenance)
Mediterranean-style diet (55% carbohydrates, 15% protein,
and 30% fat) in 42 overweight/obese women (age: 60.7 6
6.4 y; BMI: 32.4 6 3.7). Unlike in the previous studies,
Lombardo et al. (32) assessed the distribution of calories
throughout the day instead of simply assessing breakfast
per se. In this study, the participants were randomly pre-
scribed a large or small morning distribution pattern. The
large morning pattern contained 70% of daily calories
with 25% (;495 kcal) at breakfast, 10% at the morning
snack, and 35% at lunch, whereas the small morning pattern
contained 55% of daily calories with 15% (;300 kcal) at
breakfast, 5% during the morning snack, and 35% at lunch.
Changes in body weight, body composition (through DXA),
BMI, and waist circumference were assessed at baseline and
poststudy. The large morning pattern led to 20% more

weight loss over the 12 wk than did the small morning pat-
tern (P < 0.03; Table 1). Furthermore, the large morning
pattern led to greater reductions in BMI, waist circumfer-
ence, and fat mass than did the small morning pattern
(all, P < 0.05; Table 1).

Strong evidence is emerging to support the effect of
redistributing calories toward the morning, particularly
including a higher-calorie breakfast, for improvement in
outcomes of weight management. However, it is important
to note that these studies were not RCTs and did not tightly
control the diet interventions. In addition, only 2 studies
manipulated macronutrient content (in addition to break-
fast size) and demonstrated a modest protein effect (28,
29). Regardless of the limitations, these studies provide a
framework for future clinical trials to explore the timing
and distribution of food intake for the prevention and/or
treatment of obesity.

Intervention-Based Trials Including Daily Food
Intake
The regulation of energy intake has been proposed as serving
as one mediator of weight management. Subsequently, nu-
merous studies have explored whether breakfast consumption
reduces body weight through alterations in daily intake. The
studies in this section include assessments of daily energy in-
take that were either directly measured through ad libitum
consumption or estimated through dietary recalls and/or
food records or diaries. In addition, the majority of these
studies (n = 19; 83%) were acute trials in which the interven-
tion occurred over a single day. A few studies (n = 3) (34–37)
included subchronic durations between 1 and 6 wk, and only
one of the studies was >8 wk (29).

Addition of breakfast. The search yielded 8 studies in
which breakfast skipping was compared with breakfast con-
sumption, and many of the studies included different types
of breakfasts within each study.

Approximately 21% of the comparisons (34, 35, 38, 39)
demonstrated greater daily intake when consuming break-
fast than when skipping breakfast; 5% (36) demonstrated
lower daily intake with breakfast consumption than with
skipping breakfast; and 74% (34, 40–42) elicited no differ-
ences in daily intake (Table 2). Although these summary
data suggest that the effects of breakfast on daily intake
remain uncertain, there are a few issues that must be
considered.

The breakfast characteristics within and between studies
may have contributed to the conflicting findings. For exam-
ple, Leidy et al. (34) reported an additional 290 kcal/d after a
normal-protein breakfast compared with skipping breakfast
(P < 0.003), whereas the high-protein breakfast did not in-
crease daily intake. These findings are also supported by
those studies that included only normal-protein breakfasts
and reported increased daily intake compared with skipping
breakfast (35, 38, 39). However, it is important to note that,
although increased protein at breakfast may not increase
daily intake, none of the studies reported a decrease in daily
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TABLE 2 Acute and long-term trials investigating the effects of breakfast consumption on daily energy intake1

Study
(reference) Type of trial Study length Characteristics Results of daily food intake, kcal/d

Leidy et al. (34) Crossover design 1-wk acclimation
followed by the
respective 8-h
testing day/
treatment

Breakfast skipping: 0 kcal; nothing before
lunch

Breakfast skipping vs. normal protein:
2002 6 111 vs. 2292 6 115;
P , 0.003Normal protein: 350 kcal; 13 g PRO, 57 g

CHO, and 8 g fat
High protein: 350 kcal; 35 g PRO, 35 g
CHO, and 8 g fat

Breakfast skipping vs. high protein:
20026 111 vs. 21236 71; P. 0.05
(NS)

All meals provided
Betts et al. (35) Randomized

controlled trial
6 wk/treatment Breakfast skipping: 0 kcal; nothing before

1200
Breakfast skipping vs. breakfast: 2191

6 494 vs. 2730 6 573; P , 0.0007
Breakfast: $700 kcal (before 1100; 50%
within 2 h of waking)

Meals were not provided
Farshchi et al. (36) Crossover design 2-wk acclimation

followed by the
respective 4-h
testing day/
treatment

Breakfast skipping: 0 kcal Breakfast skipping vs. breakfast: 1756
6 155 vs. 1665 6 141; P = 0.001Breakfast: 10 kcal/kg body weight

15% PRO, 50% CHO, and 35% fat
All meals provided

Kral et al. (38) Crossover design One 4-h testing
day/treatment

Breakfast skipping: 0 kcal Breakfast skipping vs. breakfast: 1830
vs. 2191; P , 0.05Breakfast cereals: 350 kcal; 11 g PRO, 69 g

CHO, 4 g fat
All breakfast meals provided

Levitsky and
Pacanowski (39)

Crossover design 1 d/treatment Breakfast skipping: 0 kcal Breakfast skipping vs. breakfast: 400
fewer kcal consumed by
breakfast skipping vs. breakfast;
P , 0.01

Breakfast: ad libitum; total offered:
218 kcal

All foods provided
Leidy and Racki
(40)

Crossover design 1 d/treatment Breakfast skipping: 0 kcal; nothing before
lunch

Breakfast skipping vs. normal protein:
2259 6 280 vs. 2530 6 212;
P . 0.05 (NS)Normal protein: 513 6 26 kcal; 18 g PRO,

95 g CHO, 8 g fat
High protein: 512 6 26 kcal; 49 g PRO,
63 g CHO, 8 g fat

Breakfast skipping vs. high protein:
2259 6 280 vs. 2505 6 284;
P . 0.05 (NS)

All meals provided
Irvine et al. (41) Crossover design 1 d/treatment Breakfast skipping: 0 kcal Breakfast skipping vs. normal protein:

1488 6 385 vs. 1663 6 331,
P . 0.05 (NS)

Normal protein: 250 kcal; 4 g PRO, 39 g
CHO, 9 g fat

High protein: 250 kcal; 20 g PRO, 39 g
CHO, 2 g fat

Breakfast skipping vs. high protein:
1488 6 385 vs. 1672 6 368;
P . 0.05 (NS)All meals provided

De Graaf et al. (42) Crossover design 1 d/treatment Breakfast skipping: 8 kcal Breakfast skipping vs. breakfasts: all
comparisons, P . 0.05 (NS)Breakfasts: high energy (400 kcal);

medium energy (250 kcal); low energy
(100 kcal) and high protein (70%); high
carbohydrate (99%); and high fat (92%)

Numerical data not presented

All breakfast meals provided
Breakfast composition—protein2

Stubbs et al. (43) Randomized con-
trolled trial

One 24-h testing
day/treatment

High carbohydrate: 1237 kcal; 57 g PRO,
188 g CHO, and 29 g fat

High carbohydrate vs. high protein:
4006 6 160 vs. 4022 6 160,
P . 0.05 (NS)High fat: 1251 kcal; 64 g PRO, 70 g CHO,

and 79 g fat
High protein: 1263 kcal; 186 g PRO, 69 g
CHO, and 27 g fat

High fat vs. high protein: 3867 6 160
vs. 4022 6 160; P . 0.05 (NS)

All meals provided
Karhunen et al.
(44)

Crossover design 1 d/treatment Low fiber–low protein: 300 kcal; 3 g PRO,
33 g CHO, and 14 g fat; 7.6 g fiber

Normal-protein versions vs.
high-protein versions: P. 0.05 (NS)

Low fiber–high protein: 300 kcal; 20 g
PRO, 23 g CHO, and 13 g fat; 6.2 g fiber

High fiber–low protein: 300 kcal; 3 g PRO,
32 g CHO, and 16 g fat; 27.3 g fiber

Numerical data not presented

High fiber–high protein: 300 kcal; 18 g
PRO, 21 g CHO, and 14 g fat; 25.8 g fiber

All breakfast meals provided

(Continued)
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TABLE 2 (Continued )

Study
(reference) Type of trial Study length Characteristics Results of daily food intake, kcal/d

Fallaize et al.
(45)

Crossover design 1 d/treatment Normal-protein cereal: 330 kcal; 9 g PRO,
53 g CHO, and 10 g fat

Normal-protein groups vs. high protein:
greater intake in normal-protein vs.
high protein; P , 0.007Normal-protein croissant: 330 kcal; 5 g

PRO, 8 g CHO, and 18 g fat
High protein: 330 kcal; 18 g PRO, 18 g
CHO, and 21 g fat

Numerical data not presented

All meals provided
Vander Wal et al.
2005 (46)

Crossover design 1.5 d/treatment Normal protein: 344 6 11 kcal; 14 g PRO,
48 g CHO, and 11 g fat

Normal protein vs. high protein: 2048
6 487 vs. 1784 6 427; P , 0.05

High protein: 3536 2 kcal; 18 g PRO, 33 g
CHO, 17 g fat

All breakfast meals provided
Ratliff et al. (47) Crossover design 1 d/treatment Normal protein: 396 kcal; 16 g PRO, 71 g

CHO, and 5 g fat
Normal protein vs. high protein: 2229

6 528 vs. 1826 6 603; P , 0.05
High protein: 396 kcal; 22 g PRO, 22 g
CHO, and 24 g fat

All breakfast meals provided
Breakfast composition—fiber
Mattes (37) Crossover design 5 d/treatment Low fiber: 207 kcal; 5 g PRO, 39 g CHO,

and 4 g fat; 0.62 g wheat fiber
Low fiber vs. high fiber: P . 0.05 (NS)

High-fiber alginate/guar gum: 196 kcal;
6 g PRO, 38 g CHO, and 4 g fat; 4.49 g
guar fiber

Numerical data not presented

All breakfast meals provided
Delargy et al.
(48)

Crossover design 1 d/treatment No fiber: 92 kcal; 2 g PRO, 21 g CHO, and
1 g fat; 0g fiber

No fiber: 3355 6 698

Low fiber: 537 kcal; 16 g PRO, 95 g CHO,
and 11 g fat; 1 g insoluble fiber and 2.2
g soluble fiber

Low fiber: 3389 6 542

High fiber—insoluble: 537 kcal; 23 g PRO,
84 g CHO, and 13 g fat; 18 g insoluble
fiber and 3.8 g soluble fiber

High fiber—insoluble: 3548 6 557

High fiber—soluble: 537 kcal; 16 g PRO,
96 g CHO, and 11 g fat; 4.2 g insoluble
fiber and 17.5 g soluble fiber

High fiber—soluble: 3535 6 570

All meals provided

No main effect of fiber was detected
(P . 0.05, NS)

Juvonen et al.
(49)

Crossover design 1 d/treatment Low fiber: 299 kcal; 4 g PRO, 57 g CHO,
and 4 g fat; 1.5 g insoluble fiber

Low-fiber versions vs. high-fiber
versions: all comparisons, P . 0.05
(NS)High fiber—wheat bran: 299 kcal; 6 g PRO, 54

g CHO, and 4 g fat; 10.3 g insoluble fiber
High fiber—oat bran: 299 kcal; 8 g PRO, 53
g CHO, and 4 g fat; 5.5 g insoluble fiber
and 5.1 g soluble fiber

Numerical data not presented

High fiber—wheat and oat breakfast: 299
kcal; 7 g PRO, 57 g CHO, and 4 g fat; 7.6
g insoluble fiber and 2.5 g soluble fiber

All breakfast meals provided
Klosterbuer et al.
(50)

Crossover design 1 d/treatment Low fiber: 591 kcal; 10 g PRO, 105 g CHO,
and 13 g fat; 2.8 g wheat fiber

Low-fiber versions vs. high-fiber
versions: all comparisons, P . 0.05
(NS)High fiber—corn: 617 kcal; 10 g PRO, 104

g CHO, and 13 g fat; 27.8 g corn fiber
High fiber—corn and pullalan: 641 kcal;
10 g PRO, 104 g CHO, and 13 g fat; 27.8
g corn and pullalan fiber

Numerical data not presented

High fiber—resistant starch: 589 kcal; 10 g
PRO, 106 g CHO, and 13 g fat; 27.2 g
resistant starch fiber

High fiber—resistant starch and pullalan: 568
kcal; 10 g PRO, 106 g CHO, and 13 g fat;
27.2 g resistant starch and pullalan fiber

All breakfast meals provided

(Continued)
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intake with the high-protein breakfasts compared with skip-
ping breakfast (34, 40–42). Based on these data, it is unclear
whether a single high-protein meal elicits changes in daily
intake. However, in our recent pilot study, the group con-
suming a high-protein breakfast had an;400 kcal reduction
in daily intake throughout the 12-wk period, whereas the
breakfast-skipping group did not experience this reduction

(33). In fact, those who continued skipping breakfast in-
creased their daily intake by ;370 kcal.

Beyond the breakfast characteristics, habitual breakfast
behaviors might also influence the study findings. Adding
breakfast to the diet of those who habitually skip the morn-
ing meal is quite a different experience from removing
breakfast from the diet of someone who habitually eats

TABLE 2 (Continued )

Study
(reference) Type of trial Study length Characteristics Results of daily food intake, kcal/d

Willis et al. (51) Crossover design 1 d/treatment Low fiber: 502 kcal; 11 g PRO, 74 g CHO,
and 20g fat; ,1 g fiber

All comparisons, P . 0.05 (NS)

4 g fiber: 488 kcal; 12 g PRO, 81 g CHO,
and 13 g fat; 5.7 g fiber

Numerical data not presented

8 g fiber: 493 kcal; 12 g PRO, 89 g CHO,
and 10 g fat; 8.9 g fiber

12 g fiber: 544 kcal; 13 g PRO, 93 g CHO,
and 13 g fat; 12.8 g fiber

All breakfast meals provided
Archer et al. (52) Crossover design 1 d/treatment No fiber: 427 kcal; 27 g PRO, 34 g CHO,

and 21 g FAT; 0 g fiber
No fiber vs. high fiber—inulin:

greater intake in no fiber vs. high
fiber—inulin; P , 0.05High fiber—inulin: 362 kcal; 27 g PRO,

34 g CHO, and 13 g fat; 24 g fiber Numerical data not presented
High fiber—lupin: 360 kcal; 28 g PRO,
34 g CHO, 13 g fat; 24 g fiber

No fiber vs. high fiber—lupin:
greater intake in no fiber vs. high
fiber—lupin; P , 0.05All breakfast meals provided

Numerical data not presented
Yannakoula
et al. (53)

Crossover design 1 d/treatment Low fiber: 456 kcal; 17 g PRO, 74 g CHO,
and 11 g fat; 0.7 g fiber

Low fiber vs. high fiber: 3359 6 669
vs. 2989 6 602; P , 0.005

High fiber: 465 kcal; 18 g PRO, 73 g CHO,
and 11 g fat; 14.9 g fiber

All breakfast meals provided
Barone Lumaga
et al. (54)

Crossover design 1 d/treatment No fiber: 149 kcal/250 mL; 0 g PRO, 37 g
CHO, and 0 g fat; 0 g fiber

No fiber vs. high-fiber groups:
greater intake vs. high-fiber
groups; P , 0.05High fiber—β-glucan: 148 kcal/250 mL;

0 g PRO, 34 g CHO, and 0 g fat; 3 g
β-glucan fiber

Numerical data not presented

High fiber—pectin: 149 kcal/250 mL; 1 g
PRO, 34 g CHO, and 0 g fat; 2.5 g pectin
fiber

All treatments were part of an isocaloric
breakfast: ;536.3 kcal; all breakfasts
were provided

Karhunen et al.
(44)

Crossover design 1 d/treatment Low fiber–low protein: 300 kcal; 3 g PRO,
33 g CHO, and 14 g fat; 7.6 g fiber

Low-fiber groups vs. high-fiber
groups: all comparisons, P . 0.05
(NS)Low fiber–high protein: 300 kcal; 20 g

PRO, 23 g CHO, and 13 g fat; 6.2 g fiber
High fiber–low protein: 300 kcal; 3 g PRO,
32 g CHO, and 16 g fat; 27.3 g fiber

Numerical data not presented

High fiber–high protein: 300 kcal; 18 g
PRO, 21 g CHO, and 14 g fat; 25.8 g fiber

All breakfast meals provided
Breakfast composition—size3

Rabinovitz, et al.
(29)

Parallel design 12 wk High calorie: 430 kcal; 23 g PRO, 42 g CHO,
and 19 g fat

Low calorie vs. high calorie: P . 0.05
(NS)

Low calorie: 210 kcal; 8 g PRO, 29 g CHO,
and 7 g fat

Numerical data not presented

No recommendations outside of energy
and macronutrient content were
provided

1 CHO, carbohydrate; PRO, protein.
2 The studies by Leidy and Racki (40), Irvine et al. (41), Leidy et al. (34), and De Graaf, et al. (42) are discussed in the previous section of this table.
3 The study by De Graaf et al. (42) is discussed in the Breakfast composition—protein section of this table.
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breakfast. For example, the study by Farshchi et al. (36) only
included habitual breakfast consumers and was the only
study to report higher daily intake (by ;90 kcal, P <
0.001) when breakfast was removed (i.e., skipped) than
when breakfast continued to be consumed. However, in
the studies that only included habitual breakfast skippers,
the addition of breakfast generally did not increase daily in-
take despite the additional calories consumed from the
breakfast meal (34, 40). These data suggest that although in-
corporating additional calories at the breakfast meal does
not increase daily intake, omitting breakfast from one’s
diet may lead to overeating later in the day.

The last factor that may influence intake data involves the
specific modality of assessing intake. Three of the studies
(34, 39, 41) used a full-feeding design in which all foods
and beverages were provided and weighed, whereas the re-
maining studies included dietary food records and/or re-
calls. Although dietary records and recalls typically lead to
under-reporting of daily intake, eating behavior is compro-
mised within a full-feeding laboratory setting and can lead
to purposeful reductions in daily food intake (55). Because
of the limitations with collecting viable intake data, it is chal-
lenging to accurately identify a breakfast effect.

Breakfast composition and size. The search yielded 9 studies
that compared high-protein with normal-protein breakfasts,
8 studies that compared high-fiber with normal/no-fiber
breakfasts, and 2 studies that compared small with large break-
fasts (Table 2).

The protein studies included a fairly large range of pro-
tein intake within the breakfast meals. Specifically, the nor-
mal-protein meals contained between 3 and 64 g protein/
meal, whereas the high-protein meals included 18–186 g
protein. Although the normal- and high-protein meals
were isocaloric within each study, protein sources and types
of breakfasts in these meals varied within and/or between
studies. Specifically, a variety of protein sources were in-
cluded within the high-protein breakfasts, including eggs,
dairy, beef, and soy. On average, consumption of the high-
protein breakfasts led to a daily intake of 2440 6 335 kcal,
whereas consumption of the normal-protein breakfasts led to
a daily intake of 2530 6 335 kcal, a difference of ;90 kcal.
When the study findings were summarized, 62% of the com-
parisons elicited similar daily intake (40–44), 38% reported a re-
duction in daily intake (34, 45–47), and 0% reported an
increase in daily intake with the consumption of a high-protein
compared with normal-protein breakfast (Table 2).

The fiber studies included a fairly large range of fiber
intake within the breakfast meals. Specifically, the normal-
fiber meals contained between 0 and 3 g fiber/meal,
whereas the high-fiber meals included 2.5–28 g fiber. Energy
content, source of fiber, and types of breakfast varied within
and/or between studies. On average, the consumption of the
high-fiber breakfasts led to a daily intake of 23506 210 kcal,
whereas consumption of the normal-fiber breakfasts led to a
daily intake of 2460 6 210 kcal (i.e., a difference of ;110
kcal). When the study findings were summarized, 80% of

the comparisons elicited similar daily intake (37, 44, 48–51),
20% reported a reduction in daily intake (52–54), and 0% re-
ported an increase in daily intake with the consumption of a
high-fiber compared with a normal-fiber breakfast (Table 2).

With respect to the effects of breakfast size, both studies led
to similar intake when comparing the large with the smaller
breakfast meals, averaging 18506 450 kcal/d (Table 2) (29, 42).

In summary, the current evidence is conflicting as to
whether breakfast consumption influences daily intake. Al-
though the discrepant data might be due to the limitations
of assessing daily intake, it is important to note that daily in-
take was generally lower after the consumption of breakfast
meals high in dietary protein or fiber. Further research
including more tightly controlled breakfast components
throughout randomized, controlled, longer-term studies
are required to strengthen these findings.

Summary and Conclusions
The strength of the evidence supporting the consumption of
breakfast for weight management and daily food intake is
shown in Supplemental Table 1. Based on the Academy
of Nutrition and Dietetics Evidence Analysis criteria (22),
there is limited evidence supporting the addition of break-
fast for body weight management and daily food intake. Re-
garding the type of breakfast, accumulating evidence exists
supporting the consumption of increased protein and fiber
at breakfast, as well as consuming more energy during the
morning hours. However, the majority of the studies that
manipulated breakfast composition and content did not
control for habitual breakfast behaviors; nor did those stud-
ies include a breakfast-skipping control. Thus, it is unclear
whether the addition of these types of breakfast meals affects
weight management.

Future research, including large RCTs of longer-term du-
ration ($6 mo) with a focus on key dietary factors, is critical
to begin to assess whether breakfast recommendations are
appropriate for the prevention and/or treatment of obesity
across the lifespan.
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