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Abstract

Recent studies show that skipping breakfast is associated
with an increased risk of obesity, diabetes and cardiovascu-
lar diseases. In this context, this study evaluated 400 patients
from the Brazilian health service who had their nutritional
status defined based on the body mass index and were clas-
sified as physically active or insufficient active. The energy
intake and macronutrients was also assessed by a 24-hour
dietary recall where the association of overweight/obesity
with the investigated variables was evaluated using chi-
square, Student’s t test and multivariate analysis (p < 0.05).
The main results showed that more than half of the studied
population have the habit of omitting breakfast (55.8%), and
among those, 81.2% were overweight/obese (p < 0.0001).
Almost three-fourths of these individuals consumed no

more than 4 meals a day (73.0%), and regarding this meal
frequency/day, 78.8% of the individuals who reported hav-
ing 4 meals or less a day were overweight/obese compared
with 57.8% who reported as having 5-6 meals/day (p <
0.0001). The individuals who reported to omit breakfast had
a higher chance of being overweight compared with those
who had this habit (OR 2.20; 95% Cl 1.40-3.60) and the
chance of the physically insufficient active individuals to be
overweight/obese was 2.9 times higher when compared to
the active individuals (p < 0.0001). Our findings suggest that
regular breakfast consumption may decrease overweight

and obesity risk. ©2016S. Karger AG, Basel

Introduction
According to the World Health Organization (WHO),

obesity has more than doubled since 1980 [1]. In 2014,
more than 1.9 billion adults were overweight and over 600
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million were obese. This increasing prevalence of obesity
may be explained by several factors, including genetic
predisposition, nutrition and lifestyle [2-4]. Although
the genetic factors are not the main direct cause of obe-
sity, they increase the individual’s susceptibility to devel-
op this condition and contribute in 25-70% of the cases
[5, 6]. The epigenetic factors also play an important role
in the development of obesity, especially because the
main characteristic that triggers the fat accumulation is
the imbalance between energy intake and energy expen-
diture [7]. The energy imbalance that have been associ-
ated with the genesis of obesity may be explained by the
recent changes observed in the population’s dietary pat-
terns, which includes an increasing intake of energy-
dense food products, caloric beverages (such as soft
drinks) and processed food products, besides the dimin-
ished frequency of physical activity observed nowadays
(8, 9].

The provision of energy and nutrients throughout the
day is extremely important for a good energy homeosta-
sis. In this sense, breakfast is considered one of the 3 main
meals to be held during the day and it is defined as the
first meal you have once you wake up [10, 11]. With that
in mind, it is essential to highlight the importance of the
breakfast meal as an important dietary factor for energy
regulation [12]. Recent studies have been showing that
individuals who eat breakfast commonly have a lower
body mass index (BMI) when compared to those who are
breakfast skippers [13]. Additionally, several other stud-
ies also show that skipping breakfast is associated with
overweight and obesity [13-18].

The present study aimed to address the association be-
tween omitting breakfast and the presence of overweight/
obesity, by controlling demographic characteristics, hab-
its and behaviors, and anthropometric (BMI and waist
circumference, WC), nutritional and biochemical/clini-
cal parameters retrieved from Brazilian health service pa-
tients.

Methods

Study Design and Population

This is a cross-sectional study, where the association between
the habit of having breakfast and the presence of overweight/obe-
sity, along with other parameters, such as demographic character-
istics, habits and behavior and anthropometric, nutritional and
biochemical/clinical were evaluated. All data were retrieved from
Brazilian health service patients.

This study was conducted in the ambulatory of the Nutrition
Clinic/Tancredo Neves Ambulatory Specialties Center— CAETAN/
Universidade Estadual de Montes Claros - UNIMONTES located
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in Montes Claros, Minas Gerais, Brazil. The individuals included
in the study were the patients attending the Lifestyle Changing
Program - ‘Nutrition and Health’ - in the period from January
2013 to December 2014. All the individuals are employees of the
Universidade Estadual de Montes Claros who were interested in
participating in the ‘Nutrition and Health Program’, which is
aimed to improve the quality of life of the employees, changes of
habit and lifestyle, by focusing in the dietary reeducation. These
patients constitute a universe of 2,400 UNIMONTES employees.

The sample size was defined considering the following param-
eters: percentage of 50% for overweight/obesity occurrence, level
of confidence of 95% and an error rate of 5%. The calculations
evidenced the need to evaluate 384 patients. For the patient selec-
tion, a nonprobability sampling was applied, being considered the
spontaneous demand of the patients who requested the Clinical
Nutrition Service. The inclusion criteria were age superior to
18 years, the absence of pregnancy and not have been submitted to
bariatric surgery.

Additionally, in this study, individuals undergoing treatment
for dyslipidemia, hypertension (self-reported use of antihyperten-
sive medication) or diabetes were automatically classified as pre-
senting those conditions.

Subjects gave their written consent to participate in the study,
which was approved by the Ethics Committee of the Universidade
Estadual de Montes Claros, by the process number 152337.

Anthropometric Measurements

Body weight was measured in kilograms in an electronic scale
Balmak, Model BK-50FA (minimum capacity of 1 kg and a maxi-
mum of 150 kg, sensitivity of 50 g and calibrated by the Institute
of Weights and Measures). In order to standardize the weighing,
the participants were weighed in typical indoor clothing without
shoes. The height (m) was determined to the nearest 0.1 cm, with
the participants standing upright against an aluminum stadiome-
ter (Model BK-50FA), coupled to the scale (maximum capacity of
200 cm, with intervals of 0.5 cm, without shoes).

The overall nutritional status was defined based on the BMI,
according to the WHO [19]. Epidemiologic studies generally use
the BMI, which is calculated with the body weight and height
(weight (kg)/height (m?)), as an indicator of body weight excess
and obesity. Furthermore, the international definitions of over-
weight and obesity in adults are based on the BMI as the body
weight, and height can be measured in a relatively simple and pre-
cise manner. However, the BMI does not predict the body compo-
sition directly and since obesity refers to an increase in the body
adiposity, the underlying assumption of using the BMI to define
obesity is that at a given height, an elevated weight is associated
with increased fat.

However, partly because of the limitations of BMI, the use of
other simple measures to assess adiposity, such as WC or the ratio
of waist-hip, has also been suggested [20].

Having said that, in this study, the individuals were classified
in the following groups: normal weight as BMI >18.5 and <25
kg/m?, overweight as BMI >25 and <30 kg/m? and obese as BMI
>30 kg/m?% The participants included in the groups overweight
and obese were grouped in one unique group as follows: over-
weight/obese (BMI >25 kg/m?) [19].

The WC was obtained using an inelastic tape, with a scale of
0.5 cm placed without pressure in the horizontal plane at the small-
est circumference between the bottom of the last rib and the iliac
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crest [21-23]. The WC was classified as increased when >80 cm for
women and >94 cm for men, and very increased when >88 cm for
women and =102 cm for men [22].

Biochemical Measurements

The serum levels of fasting glucose, total cholesterol, high-den-
sity lipoprotein (HDL) cholesterol (HDL-c), low-density lipopro-
tein cholesterol (LDL-c) and triglycerides (TG) were measured by
using specific enzymatic Elisa kits (DSA BioELISA, USA) [18]. The
individuals were previously advised to not perform vigorous phys-
ical exercises 24 h and/or consume alcohol 72 h prior to blood col-
lection.

The cutoffs recommended by Brazilian Guideline for Dyslipid-
emia and Atherosclerosis prevention were the following: total cho-
lesterol 2200 mg/dl (high) <200 mg/dl (normal), TG =150 mg/dl
(high) <150 mg/dl (normal), LDL-c 2160 mg/dl (high) <100 mg/
dl (normal) and HDL-c <40 mg/dl (men) and <50 mg/dl (women)
(lowered). The determination of dyslipidemias involves changes in
isolation or together of the 4 measured parameters [24].

The glycemia cutoffs were considered as follows: fasting plasma
glucose (FPG) <100 mg/dl (normal) and from 100 to 125 mg/dl as
identifying individuals with prediabetes and FPG 2126 mg/dl as
identifying individuals with diabetes (abnormal) [25].

Nutrition Assessment

The evaluation of energy intake and macronutrients (carbohy-
drates, proteins and lipids) was performed by a 24-hour dietary
recall (24HDR; online suppl. material, see www.karger.com/
doi/10.1159/000447363) [14]. This strategy allowed us to identify
the times and meal consumption frequency (breakfast, morning
snack, lunch, snack, dinner and optional meal), the amount con-
sumed of each food item (in household measures) [26] and details
of feeding behavior. For the ingested caloric surplus calculations,
the total caloric value (TCV)/day was assessed taking into consid-
eration the formula of 30 kcal/kg/day considering the ideal body
weight [27].

Based on two 24HDR data [26], the food items consumed in
each meal were identified and converted in nutrients and calories
using the software ‘Nutrition Support Program/version 2.5/Medi-
cal School of Sao Paulo’. However, due to the occurrence of numer-
ous regional consuming products, some foods had to be added
using the Brazilian Table of Food Composition [28].

Individuals were classified as breakfast skippers based on the
habit of omitting the breakfast meal for at least 5 days/week [29].
Nutritional status was defined by a joint analysis of clinical diag-
nosis, food habits identified in the food anamnesis and especially
by anthropometry, having BMI as the main factor [30]. A dietitian
single trained examiner performed the evaluation of all the param-
eters.

Physical Activity Assessment

For the physical activity evaluation, the classification described
by the WHO was adopted [31], using the following criteria: adults
aged 18-64 years should do at least 150 min of moderate-intensity
aerobic physical activity throughout the week or of at least 75 min
of vigorous-intensity aerobic physical activity throughout the
week or an equivalent combination of moderate- and vigorous-
intensity activity. Thus, in our article, the variable was categorized
as ‘active’ for individuals who meet this criteria and ‘insufficient
active’ for those who do not meet.

Skipping Breakfast and Obesity in
Brazilians

Statistical Analysis

Individuals participating in the study were described according
to their demographic characteristics, food consumption habits, be-
havior and nutritional status. The association of overweight/obe-
sity with the investigated variables was assessed using the chi-
square test for the categorical variables and the Mann-Whitney U
test for the numeric variables that did not present normal distribu-
tion. The normality of these numeric variables was assessed by the
Kolmogorov-Smirnov test.

Variables with descriptive level (p value) no greater than 0.25
in bivariate analysis were included in the multivariate analysis us-
ing logistic regression models. The regression models considered
the overweight/obese status as the dependent variable and the hab-
it of having breakfast as the independent variable. All the other
variables were treated as confounding variables. Brute and adjust-
ed ORs (with their respective CI of 95%) were estimated. The sig-
nificance level at this stage was 0.05, and the Hosmer-Lemeshow
test was used to assess the model’s fit quality. All analyzes were
performed using Predictive Analytics Software (PASW) version
17.0 for Windows software.

Results

Sociodemographic Characteristics

A total of 409 patients requested the Clinical Nutrition
Service, and out of these, 9 did not attend the inclusion cri-
teria (5 pregnant and 4 patients submitted to bariatric sur-
gery). Therefore, 400 patients were enrolled in the study,
73.5% of those being overweight/obese. The majority of the
individuals were women (80.2%). Regarding the gender,
the larger number of women included in this study may be
explained by the spontaneous demand of women to this
kind of services, such as nutritional assistance, and by the
fact that women are usually more motivated to care for
their body and health [32, 33]. Concerning the age, 52.6%
of the individuals were aged from 18 to 40 years, the mean
age for women was 40.2 (SD 9.9) years (min 19; max 60)
and 38.4 (SD 10.2) years for men (min 24; max 56). How-
ever, despite the higher percentage of women on the sam-
ple, the average age of both genders showed no significant
differences when evaluated by Student’s t test (p = 0.148).
In his study, we adopted only the level of schooling as the
socioeconomic indicator, since each level corresponds to a
specific income range in the salary path of the Universi-
dade Estadual de Montes Claros where the individuals
work. For this parameter, it was observed that 94.6% of the
individuals were classified as having technical or higher
schooling degree (table 1). The distribution of the further
sociodemographic characteristics is present in the table 1.

Regarding the association between overweight/obese
and the sociodemographic characteristics, higher chanc-
es of being overweight/obese were observed for female
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Table 1. Distribution, proportion and ratio of brute chances of overweight/obesity by the variables investigated

Variables Total, % Overweight/ Normal ORy, (95% CI) p value*
obesity, % weight, %
Demographic characteristics
Sex 0.020
Male 79 (19.8) 70.4 29.6 1.00
Female 321 (80.2) 83.5 16.5 2.13 (1.12-4.05)
Age, years 0.026
Until 29 61 (15.3) 59.0 41.0 1.00
30-40 149 (37.3) 73.8 26.2 1.96 (1.05-3.67)
41-50 117 (29.2) 73.5 26.5 1.93 (1.00-3.71)
51-60 73 (18.2) 82.2 17.8 3.21 (1.46-7.04)
Shooling 0.309
Fundamental 22 (5.4) 71.5 28.5 1.00
Technical 115 (28.8) 73.9 26.1 1.13 (0.69-1.85)
Higher 263 (65.8) 86.4 13.6 2.53 (0.73-8.79)
Marital status 0.007
Single 240 (60.0) 65.6 34.4 1.00
Married 160 (40.0) 77.9 22.1 1.85 (1.18-2.89)
Work shift 0.974
Daytime 353 (88.3) 73.1 26.9 1.00
Night shift 30 (7.5) 73.3 26.7 1.01 (0.44-2.35)
Daytime/night shift 17 (4.2) 70.6 29.4 0.88 (0.30-2.58)
Habits and behavior
Breakfast <0.0001
Eating 177 (44.3) 62.7 37.3 1.00
Omitting 223 (55.8) 81.2 18.8 2.56 (1.63-4.03)
Meals (daily) <0.0001
5-6 108 (27.0) 57.8 42.2 1.00
2-4 292 (73.0) 78.8 21.2 2.75 (1.71-4.20)
Physical activity <0.0001
Active 90 (22.5) 53.3 46.7 1.00
Insufficient active 310 (77.5) 78.7 21.3 3.24 (1.97-5.31)
Alcohol consumption 0.964
No 213 (53.5) 72.8 27.2 1.00
Yes 185 (46.5) 73.0 17.0 1.01 (0.65-1.57)
Anthropometric parameters
BMI, kg/m?
Normal weight 106 (26.5) - - -
Overweight 148 (37.0) - - -
Obesity 146 (36.5) - - -
WC* <0.0001
Normal 252 (63.3) 59.5 40.5 1.00
Central adiposity 146 (36.7) 97.9 2.1 32.4(10.1-104.5)
Waist-hip ratio <0.0001
Normal 225 (65.2) 64.7 35.3 1.00
Increased 136 (34.8) 90.4 9.6 5.16 (2.76-9.66)
Nutritional parameters
Excess caloric, % <0.0001
Up to 10 74 (18.5) 48.6 51.4 1.00
10-20 52 (13.0) 63.5 36.5 1.83 (0.89-3.79)
Above 20 274 (68.5) 81.4 18.6 4.61 (2.67-7.98)
TCV, mean + SD 2,418.9+454.2 2,532.6+441.7 2,103.4+£320.5 1.03 (1.02-1.04) <0.0001
Lipids, %, mean + SD 30.5+4.5 30.4+4.8 31.0+3.4 0.96 (0.91-1.02) 0.962
Carbohydrates, %, mean + SD 53.3+6.9 53.5+7.4 52.5+5.2 1.03 (0.99-1.06) 0.180
34 Ann Nutr Metab 2016;69:31-40 Batista-Jorge et al.
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Table 1. (continued)

Variables Total, % Overweight/ Normal ORy, (95% CI) p value*
obesity, % weight, %

Biochemical and clinical parameters

HDL* 0.023
Normal 165 (45.8) 67.3 32.7 1.00
Lowered 195 (54.2) 77.9 22.1 1.72 (1.08-2.75)

LDL* 0.747
Normal 204 (57.8) 74.0 26.0 1.00
High 149 (42.2) 72.5 27.5 0.93 (0.57-1.49)

Total cholesterol 0.452
Normal 193 (52.9) 71.5 28.5 1.00
High 172 (47.1) 75.0 25.0 1.20 (0.75-1.91)

TG <0.0001
Normal 225 (63.0) 65.8 34.2 1.00
High 132 (37.0) 85.6 14.4 3.09 (1.77-5.41)

Fasting glycemia 0.019
Normal 289 (79.2) 70.9 29.1 1.00
Abnormal 76 (20.8) 84.2 15.8 2.19 (1.12-4.26)

AH <0.0001
No 268 (67.2) 64.2 35.8 1.00
Yes 131 (32.8) 90.8 9.2 5.54 (2.91-10.54)

BMI = Body mass index; WC = waist circumference; TCV = total caloric value; HDL = high-density lipoprotein; LDL = low-density
lipoprotein; TG = triglycerides; AH = arterial hypertension; CI = confidence interval; SD = standard-deviation. Interval of 95% confi-

dence. * p < 0.05; the totals were due to the lack of information.

individuals (OR 2.30, p = 0.013), patients over 50 years
(OR 3.0, p = 0.009) and civil state married (OR 1.60, p =
0.050; fig. 1).

Habits and Behavior

More than half of the studied population did not have
the habit of having breakfast (55.8%) and almost three-
fourths of them consume no more than 4 meals a day
(73.0%). Concerning the physical activity practice, 77.5%
were considered insufficient active and 53.5% declared no
consumption of alcohol (table 1).

It was verified that 81.2% of the individuals who did not
have the habit of having breakfast were overweight/obese.
Regarding meal frequency/day, 78.8% of the individuals
who reported having 4 meals or less a day were overweight/
obese as compared with 57.8% who reported as having 5-6
meals/day (p < 0.0001). Furthermore, 78.7% of the indi-
viduals who were considered insufficient active were over-
weight/obese as compared to the 53.3% overweight/obese
individuals who were physically active (table 1).

In the multiple analysis, when the model was adjust-
ed by gender, age, marital status and physical activity, as-
sociation statistically significant between the habit of

Skipping Breakfast and Obesity in
Brazilians

omitting breakfast and overweight/obesity was observed
(OR 2.20, p = 0.001), as well as the level of physical activ-
ity that was also found to be associated with overweight/
obesity (OR 2.90, p < 0.0001), where the chance of the
insufficient active individuals to be overweight/obese
was 2.9 times higher as compared to active individuals

(fig. 1).

Anthropometric and Nutrition Parameters

In the study cohort, 26.5% of the individuals presented
normal weight, 37.0% were overweight and 36.5 were
obese. Regarding the analysis of WC, 36.7% were classi-
tied as having central adiposity, and 97.9% of these indi-
viduals were also classified in the overweight/obese group
(table 1). Among the 294 who were overweight/obese,
48.8% presented central adiposity, and among the 106 in-
dividuals with normal weight, 2.9% also presented central
adiposity. However, when the individuals with central
adiposity and the individuals who did not have central
adiposity were evaluated regarding overweight and obe-
sity separately, the following frequencies were observed:
36.9% overweight individuals, 18.5% individuals with
central adiposity and among the 36.8% with obesity,
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WC/central adiposity: OR = 23.0 (11.0-48.3)

79.5% presented central adiposity. Thus, when the over-
weight or obese individuals were evaluated separately, it
was observed that not all overweight individuals present
normal WC, but the majority of them did (n = 120).

The caloric excess (above 20%) of the nutritional/day
requirements was observed in 68.5% of the assessed indi-
viduals. The TCV average found was 2,418.4 kcal/day (SD
454.2). Regarding macronutrients balancing, the lipid av-
erage was 30.5% (SD 4.5) and carbohydrates 53.3% (SD
6.9; table 1).

In the adjusted analysis (fig. 1), higher chances of being
overweight/obese were observed among the patients with
central adiposity (OR 23.01, p < 0.0001), and the patients
with excessive caloric intake, greater than 20% (OR 3.9,
p = 0.004). Regarding the association between the total
caloric intake and the nutritional status of the individuals
evaluated, a statistically significant association was also
observed (p < 0.0001) in the bivariate analysis (table 1).
However, in the adjusted analysis, there was no statisti-
cally significant association between this variable and the
nutritional status (fig. 1).

Additionally, among the individuals who skip break-
fast, 81,40 and 38% presented overweight/obesity, central
adiposity and ratio of waist-hip, respectively (fig. 2). Fig-
ure 3 also display the CI for the total calorie intake mean
as compared to the habit of having breakfast, where it is
verified with a significant difference between the means
of these values.

36 Ann Nutr Metab 2016;69:31-40
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Biochemical, Nutrition and Clinical Analysis

Concerning the biochemical parameters in the bivari-
ate analysis, associations between overweight/obesity and
the serum levels of HDL (p = 0.023), TG (p < 0.0001),
glucose (p = 0.019) and arterial hypertension (AH, p <
0.0001) were observed (table 1). However, when the ad-
justed analysis were applied, an association between over-
weight/obesity only with the variables HDL (OR 1.90, p =
0.039) and AH (OR 7.00, p < 0.0001) were observed

(fig. 1).

Discussion

Obesity, Nutrition Habits and Behavior

This study collaborates with the comprehension about
the relation between breakfast and overweight/obesity in
developing countries [34]. Breakfast is considered 1 of the
3 main meals to be held during the day [29, 35] and should
represent the recommended 25% energy content of the
TCV to be consumed in a day [29, 36, 37].

The dietary pattern modifications, including the en-
ergy restriction, are a challenge in the prevention and
treatment of obesity worldwide. Thus, the comprehen-
sion that the dietary habits are associated with a reduced
intake of energy is important to optimize the obesity
management [38-40]. In this sense, the consumption of
breakfast may be considered a good habit. The breakfast

Batista-Jorge et al.
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Fig. 2. Analysis of the association between the habit of having or omitting breakfast and the BMI, WC and waist-hip
ratio (WHR). a Eighty one percent of the individuals with overweight/obesity were breakfast skippers (p < 0.0001); b
40% of the individuals that presented abdominal obesity did not have the habit of having breakfast; ¢ 38% of the indi-
viduals with altered waist-hip ratio were also breakfast skippers.

benefits have been studied, especially regarding its omis-
sion by some individuals [38, 41]. However, it is not clear
if the regular breakfast consumption is associated to a dai-
ly lower total energy intake [16].

Previous studies reported that breakfast skippers have
a higher energy intake during the day than breakfast eat-
ers [11, 18, 42], and this increased energy intake may be
associated with the current eating behavior changes [18,
22]. Therefore, this study evidenced an association be-
tween the habit of skipping breakfast with obesity and a
higher total calorie intake, which can be understood as a
metabolism compensation [38, 43], as the individual eats
more calories during the day to compensate the lack of
breakfast [9, 44]. This process may facilitate the intake of
excessive calories, which was observed in this study and
corroborated by previous studies [12, 18] providing evi-
dence that skipping breakfast is not an effective way to
manage weight [45].

A study performed with diabetes type 2 adults demon-
strated that a recommended strategy to decrease the daily
consumption of energy is to eat a higher proportion of
this energy in the breakfast. It seems that the energy given
in the breakfast in absolute, might be correlated with op-
posite results, directly reflecting in the energy intake in
the following meals and consequently in the daily energy
consumption [46].

In addition, it may be understood that not only the
habit of having breakfast might influence the total daily
calorie intake, but also the nutritional content of this meal

Skipping Breakfast and Obesity in
Brazilians
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Fig. 3. Analysis of the association between the habit of having or
omitting breakfast and the total calorie value (TCV). The group of
individuals who had the habit of having breakfast presented a de-
creased TCV compared to the individuals who omit breakfast (p =
0.003).

regarding the presence of macronutrients, fibers content
and total energy density.

Furthermore, as confirmed in a randomized clinical
trial [12], eating breakfast reduces impulsive snacks and
thus, a large reduction in calories and fats intake. An ex-
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planation could be that the increased tardy food intake
causes weight gain. During the morning period, the body
energy expenditure is less likely to happen and is conse-
quently stored when the breakfast is skipped [18]. On the
other hand, controlled studies showed that although skip-
ping a meal reduced fat oxidation, it was reported that
there is a trend arguing that a 6 meals/day pattern im-
prove appetite control when compared to a 3 meals/day
pattern. Consequently, reducing eating frequency to 3
meals/day may hinder the appetite control [17].

Our study found an association between skipping
breakfast and high BMI measurements, corroborating
with NHANES and protocols that showed that 37.2 and
25.9% of the juvenile adults (19-29 years) and adults (30—
39 years), respectively, had the habit of omitting breakfast
[14]. Previous studies performed by the same author evi-
denced an association between lower BMI and the habit
of having breakfast, especially in women [40]. Addition-
ally, in another study in a cohort of US men, breakfast
consumption was found to be inversely associated with
risk of 5 kg weight gain [47].

Additionally, a cross-sectional study performed with
693 Minnesota adolescents showed an inverse relation-
ship between BMI and consumption of breakfast [48].
Another association found in our study regards the high-
er values of BMI and higher values of WC (central adipos-
ity) in individuals who do not have breakfast in a daily
basis. This finding, corroborates with a recent longitudi-
nal study that followed children by over 24 years and re-
ported an association between skipping breakfast and
several parameters, such as WC, blood markers of insulin
and LDL-c and higher levels of BMI [42].

Breakfast: Biochemical and Clinical Parameters

Concerning the habit of having a regular breakfast, our
findings showed a significant correlation between the
basal glucose levels and the prevalence of overweight/
obesity, corroborating with other studies that shows that
breakfast consumption can improve postprandial glyce-
mic response and insulin sensitivity [12, 42], decrease the
appetite and contribute to weight control. As obesity is
considered a risk factor for several chronic diseases, such
as cardiovascular diseases [14] and diabetes mellitus, the
correlation between skipping breakfast and the develop-
ment of insulin resistance deserves more attention in mo-
lecular studies [29, 41].

Skipping meals is an important cause of a decrease in
the overall consumption of calories, which results in
blood glucose level spikes. The omission of breakfast can
cause a decrease in serum blood glucose concentrations,

38 Ann Nutr Metab 2016;69:31-40
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resulting in the activation of the gluconeogenic pathway,
thus causing the disarrangement of the muscle tissue with
the goal of providing glucose for the brain [14, 18]. This
may lead to a decrease in physical strength, which may
cause a decrease in the basal metabolism, explained by the
loss of muscle volume. Moreover, the starvation state may
cause the conservation of energy by limiting physical ac-
tivities, which can result in a condition where the body
does not lose weight but gains weight easily instead [18].
The present study identified a higher chance of the
obese breakfast skippers achieve clinical conditions such
as AH and low levels of HDL-c as well the excess calorie
intake habit. A study by Cahill et al. [44] showed that men
who skipped breakfast had a 27% higher chance of devel-
oping coronary heart disease as compared with men who
did not. Furthermore, in another study, it was shown that
the presence of breakfast was associated with an improve-
ment of the cardiometabolic risk in young individuals,
suggesting a protective role for breakfast [14]. A study
performed by Timlin and Pereira [11] also demonstrate
that the frequency of breakfast consumption is strongly
and inversely associated with the risk to develop obesity
in the long term. Thus, breakfast consumption might be
a mechanism to reduce the risks to develop metabolic
syndrome, diabetes type 2 and hypertension. In this sense,
it is suggesting other impacts for the breakfast consump-
tion, not only in the adiposity, but also probably in the
glycemic, insulin and lipid metabolism control.

Obesity, Breakfast Consumption and Physical Activity

Concerning physical activity, this study found a sig-
nificant association between the practice of physical ac-
tivity and overweight/obesity. Regular breakfast skipping
has been generally reported to be associated with a seden-
tary lifestyle and unhealthy diet consumption [42, 49].
Furthermore, skipping breakfast can cause not only a de-
crease in physical activities in the morning but also a de-
crease in the total energy expenditure that can result in
the development of obesity [18].

The main contribution of this study is to emphasize
the importance of the daily consumption of breakfast that
plays important roles in obesity associated factors, such
as appetite, hormonal, glycemic, insulin and lipid metab-
olism control. Indeed, the regular habit of consuming
breakfast, as well as its nutritional content, will result in
significant independent effects on total energy intake, di-
etary content, metabolic control and consequently bal-
ance the weight control. These aspects, along with a life-
style change, will contribute preventively for the preva-
lence reduction of obesity worldwide.

Batista-Jorge et al.
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In conclusion, our results suggest that the regular con-
sumption of breakfast might reduce the risks of over-
weight\obesity development, especially when associated
to the practice of physical activity. However, further stud-
ies are necessary to elucidate the direct association be-
tween obesity and the regular consumption of breakfast.
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