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ABSTRACT

Objective
To analyze the frequency of breakfast consumption and its association with body adiposity in
university students.

Methods

Cross-sectional study using baseline data from a cohort of 2,179 students aged 16 to 25,
enrolled in 21full-time courses, collected between 2015 and 2018. The outcomes assessed were
overweight, obesity, high waist circumference and high waist-to-height ratio. The frequency of
breakfast consumption was assessed as: regular (5-7 times/week); irregular (1-4 times/week)
and omission (never/almost never). Associations were estimated using Poisson regression
models with robust variance.

Results

The prevalence of skipping breakfast and irregular breakfast consumption were, respectively,
14.5% and 23.6% for men and 14.6% and 24.7% for women. In males, skipping breakfast
was directly associated with obesity (@aPR=1,74; CI95%=1,05;2,88), high waist circumference
(@PR=2,10; CI95%=1,31;3,35), and high waist/height ratio (aPR =1,59; CI95%=1,13;2,23). Among
women, higher prevalence of obesity (aPR=1.90, 95%Cl= 1.16;3.12) was found among those
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who had breakfast irregularly, and skipping breakfast was associated with high waist/height ratio (aPR=1,57;
Cl95%=1,03;2,20). Irregular breakfast consumption was only associated with obesity in women and was not
associated with any of the outcomes assessed among men.

Conclusion
Skipping breakfast was associated with abdominal adiposity in both sexes, and also with total adiposity
among men. Irregular breakfast consumption was associated only with obesity in women. Regular breakfast
consumption should be included among the objectives of actions to promote healthy eating habits at
universities.

Keywords: Adiposity. Anthropometry. Breakfast. Students. Universities.

RESUMO
Objetivo
Analisar a frequéncia do consumo de desjejum e sua associagGo com a adiposidade corporal em estudantes
universitdrios.

Meétodos

Estudo transversal com dados da linha de base de uma coorte de 2.179 estudantes com idade de 16 a 25 anos,
matriculados em 21 cursos de periodo integral, coletados entre 2015 e 2018. Os desfechos avaliados foram excesso
de peso, obesidade, circunferéncia da cintura elevada e relacdo cintura/altura elevada. A frequéncia de consumo
do desjejum foi avaliada em: regular (5-7 vezes/semana); irregular (1-4 vezes/semana) e omissdo (nunca/quase
nunca). As associacées foram estimadas por modelos de regressdo de Poisson com variéncia robusta.

Resultados

As prevaléncias de omissdo e consumo irregular de desjejum foram, respectivamente, 14,5% e 23,6% para homens
e 14,6% e 24,7% para mulheres. No sexo masculino a omissdo do desjejum associou-se diretamente G obesidade
(RPa=1,74; 1C95%=1,05,2,88), a circunferéncia da cintura elevada (RPa=2,10; 1C95%=1,31;3,35) e relagdo cintura/
altura elevada (RPa =1,59; 1C95%=1,13;2,23). Entre as mulheres, a omisséo do desjejum associou-se @ relagdo cintura/
altura elevada (RPa=1,51; IC95%=1,03;2,20). O consumo irregular do desjejum foi associado apenas a obesidade
em mulheres e ndo foi associado a nenhum dos desfechos avaliados entre os homens.

Conclusao

A omissdo do desjejum associou-se a adiposidade abdominal em ambos os sexos e também & adiposidade
total entre os homens. O consumo irregular do desjejum foi associado apenas a obesidade entre as mulheres. O
consumo regular do desjejum deve ser incluido entre os objetivos de a¢6es de promocdo da alimentagdo sauddvel
nas universidades.

Palavras-chave: Adiposidade. Antropometria. Desjejum. Estudantes, Universidades.

INTRODUCTION

The prevalence of excess weight and obesity is increasing worldwide and, in 2022, 16% of
individuals over the age of 18 were obese, and the prevalence of obesity around the world has doubled
between 1990 and 2022 [1]. Considering that excess weight is the main trigger for the development
of non-communicable chronic diseases [1], the vulnerability to weight gain found among young
people entering universities has been a matter of concern for public health [2,3].

University Students’ weight gain has been associated with changes that occur in lifestyle-related
behaviors, including reduced physical exercise [4], higher intake of ultra-processed foods and
alcoholic beverages [3], as well as meal skipping, especially breakfast [5,6].

Breakfast is considered as animportant meal of the day, defined by some authors as the first
meal eaten before or at the beginning of the daily routine, covering two hours of wakefulness, at
most until 10 am [7]. Eating breakfast can favor the intake of recommended vitamins and minerals
and enable individuals closer to have the adequate intake of macronutrients [8].
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Previous studies have supported the hypothesis that irregular eating and frequency of
breakfast skipping may lead to weight gain and increase the risk of central adiposity, especially among
adolescents and young adults [9-12], but few studies have analyzed the independent association of
breakfast consumption frequency with total body adiposity and fat location in university students, who
are vulnerable to weight gain and undesirable changes in eating habits when they enter university.
On the other hand, regular breakfast intake is highlighted as a protective factor for weight gain,
contributing to the maintenance of desirable body composition and control of metabolic changes
[9,13]. Therefore, the aim of this study was to analyze the frequency of breakfast consumption and
its association with body adiposity in university students.

METHODS

This cross-sectional study analyzed baseline data from the Longitudinal Study on the
Lifestyle and Health of University Students (ELESEU), a dynamic cohort of university students
from a public university in the Midwest region of Brazil, initiated in 2015 and followed up for
three years.

The study population consisted of students, aged up to 25 years, enrolled in 21 full-time
courses in Agricultural Sciences, Engineering, Exact and Earth Sciences, Biological Sciences, Health
Sciences, Applied Social Sciences, and Humanities at a Brazilian public university. Students with
physical disabilities that limited the measurement of anthropometric measurements, students who
had earned a previous university degree, and pregnant and lactating women were excluded. More
details about the study design can be found in the publication that described the methodological
procedures of ELESEU [14].

Information about participants recruitment is shown in Figure 1. Data collection was carried
outin person during the first semester of each academic year, using a self-administered questionnaire
containing sociodemographic and economic information, data on lifestyle behaviors and information
on the frequency of breakfast intake. Anthropometric measurements were assessed in all study
participants by trained interviewers, following standard techniques.

Independent Variable

Frequency of breakfast consumption was assessed using the question “On average, how
often do you have breakfast?” with the following answer options: “daily, 5 to 6 times a week, 3 to
4 times a week, 1to 2 times a week, and never or almost never.” The options were categorized into
regular consumption (5 to 7 times a week), irreqular consumption (1to 4 times a week) and skipping
(never or almost never). This categorization model was similar to the one adopted in other studies
with adolescents and young adults [5,15].

Dependent Variables

- Excess weight and obesity:

The weight condition was established based on Body Mass Index (BMI), determined by
the ratio of body mass (kg) to squared height (m2). Body mass was measured using a Tanita
UM-080 body composition analyzer (Tanita, Arlington Heights, USA), with a capacity of 150kg and
avariation of 0.1kg. Height was measured in duplicate using a portable Sanny ES 2040 stadiometer,
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Entrants per year

2015 2016 2017 2018
n=812 n=953 n=827 n=789

n=3,381
Ineligible: n=441(13.0%)
2015: n=132 (16.3%)
Abandoned/changed the course: —p 2016: n=118 (12.4%)
n=491(14.5%) 2017: n=137 (16.6%)
2015: n=81(10.0%) | 2018: n= 54 (6.8%)

2016: n=222 (23.3%)
2017: n=75(9.1%)
2018: n=113 (14.3%)

Eligible per year

2015 2016 2017 2018
n=599 n=613 n=615 n=622
Total eligible
n=2,449

Refusals/non-response
n=270 (11.0%)
2015: n=104 (17.3%)
2016: n=70 (11.4%)
2017: n=45 (7.3%)
2018: n=51(8.2%)

Evaluated per year (proportion)

2017 2018
n=570 (92.7%) n=571(91.8%)

2015 2016

n=495 (82.6%) n=543 (88.6%)

Total evaluated
n=2,179 (89.0%)

Figure 1 —Flow chart of participants of the study.

with a maximum length of 210 centimeters and a variation of Tmm. The mean of the two height
measurements was considered as the final measurement. Body mass and height were measured
using standardized techniques [16].

Excess weight and obesity were identified among adolescents and adults according to criteria
recommended by the World Health Organization [17,18]. Adolescents (16-19 years) were classified
according to the z-score of the reference curve for BMI, according to sex and age, establishing a
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cutoff point >+1z-score for excess weight and >+2 z-score for obesity. Among adults, the cutoff
point for BMI to identify excess weight was 225.0 kg/m? and for obesity >30.0 kg/m?.

- High waist circumference:

Waist Circumference (WC) was measured in duplicate, with a flexible and inelastic measuring
tape, in the smallest curvature of the trunk and the mean of the two measurements was considered
as the final measurement. Considering the age of the study population (16-25 years), the cutoff point
for identifying high waist circumference, both for adolescents and adults was 280cm for women
and =94cm for men, according to the recommendations of the Diretrizes da Sociedade Brasileira
de Diabetes 2019-2020 and of the World Health Organization [19,20].

- High Waist-to-Height Ratio (High WHtR)

Waist-to-height ratio (WHtR) was determined by dividing WC by height, both measurements
in centimeters. High WHtR was detected for values >0.5 [21].

Confounding variables

Directed Acyclic Graphs (DAG) was used to determine confounding variables (Figure 2). The
minimum sufficient adjustment set was composed of age, smoking and economic class.

A Q
Sleep duration Alcohol consumption Smoking Physical activity

Economic class Sedentary behavior

Breakfast consumption Total adiposity

Sleep duration Alcohol consumption Smoking Physical activity

®

Economic class

Sedentary behavior

Breakfast consumption Abdominal adiposity

.exposure; .out(ome;.ancestor of outcome; .adjusted;

causal path; == biasing path

Figure 2 — Directed acyclic graph demonstrating causal relationships affecting the association between breakfast consumption and total
adiposity (A); and central adiposity (B).
Note: Directed acyclic graphs was created using <http://www.dagitty.net/>.
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Age was assessed in years and grouped into two categories: 16 to 19 years old and 20 to 25
years old. Skin color was self-reported and classified according to the Brazilian Institute of Geography
and Statistics [22]. Socio-economic class was assessed using the ‘Brazil criterion’ [23] and categorized
into: A/Band C/D/E, according to the score obtained by the count of household items, presence of a
maid and education of the head of the family, with category “A” being the highest and “E” the lowest.

Smoking was classified according to the report of cigarette use, in the yes and no categories;
a student who smoked at least one cigarette in the 30 days prior to the interview was considered
to be a smoker [24].

Statistical analysis

Statistical analyses were stratified by sex. The chi-square test was used in comparisons
between proportions to analyze the association of the outcome variables (Excess weight, obesity,
high waist circumference and high waist-to-height ratio) with sociodemographic, economic and
lifestyle variables. To estimate the associations of the frequency of breakfast intake with the outcome
variables, Poisson regression models with robust variance were used, and the adjusted prevalence
ratio and its respective 95% confidence intervals (95%Cl) were estimated. Covariates identified in
DAG were selected for adjustments in the final models. Statistical analyses were made with the
IBM®SPSS® version 20.0.

Ethical aspects

The research project was approved by the Research Ethics Committee of the Hospital
Universitario)ulio Mdller of the Federal University of Mato Grosso, under opinion report n21.006.0438,
of 03/31/2015, and have therefore been performed in accordance with the ethical standards laid
downinthe 1964 Declaration of Helsinki and its later amendments. Participants gave their informed
consent prior to their inclusion in the study.

RESULTS

In the present study, 2,179 university students were evaluated, of whom 49.5% were female,
with the youngest age group (16 to 19 years old) being predominant in both sexes (77.5% male and
79.2% of the women). Regarding socio-economic class, 68.1% of men and 66.2% of women belonged
to classes A and B (Tables 1and 2).

Irregular breakfast consumption was found for 23.6% of men and 24.7% of women, and
breakfast skipping had a frequency of 14.5% for men and 14.6% for women. Smoking was reported
by 15.8% of male and 11.2% of female students. More than half of the students reported alcohol
intake in the 30 days prior to data collection (59.9% of men and 56% of women). Among men, 41.1%
perceived a reduction in physical activity levels after entering university, while this proportion was
44.3% for women. Most students had a sedentary behavior (65.9% of men and 64.7% of women)
(Tables 1and 2).

Among men, the prevalence of the outcomes excess weight, obesity, high waist circumference
and high WtHR were, respectively, 26.3%; 8.6%; 7.1%, and 14.7%. In the bivariate analysis, older age
groups were significantly associated with excess weight (p<0.01) and abdominal fat markers (high
waist circumference; p=0.01and high WtHR; p<0.01). Prevalence of excess weight was higher among
students of higher economic class (p=0.04) (Table 1).

Rev Nutr. 2024;37:240052
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Table 1 - Distribution of university students (%) and prevalence (P) of Excess weight, Obesity, High waist circumference (WC) and High waist/height (WHtR) according
to sociodemographic, economic and lifestyle variables among men. Cuiaba (MT), Brazil, 2015-2018.

Excess Weight Obesity High High
Variables n % wC WHtR
%

Variables 1100 50.5 26.3 8.6 71 14.7
Age (years)

16-19 853 77.5 231 7.7 6.0 12,1

20-25 247 22.5 37.2 1.3 1.0 23.6

p-value” <0.01 0.09 0.01 <0.01
Economic Class'

A/B 736 68.1 28.2 8.4 6.8 14.3

C/D/E 345 319 22.0 8.4 7.8 151

p-value” 0.04 1.0 0.53 0.71
Skin color/race?

White 435 39.6 26.2 76 6.2 14.0

Brown 498 453 249 8.8 7.7 14.9

Others 166 15. 309 10.3 7.8 15.7

p-value” 0.31 0.55 0.64 0.86
Smoking?

No 97 84.2 26.0 8.5 7.2 14

Yes 172 15.8 279 81 6.4 15.7

p-value” 0.64 1.0 0.87 0.64
Alcohol consumption

No 441 401 25.6 8.2 73 141

Yes 659 59.9 26.7 8.8 7.0 15.0

p-value” 0.73 0.74 0.90 0.73
Perception of change in physical activity after entering university

Reduced 452 411 24.8 10.4 8.6 15.7

Increased 349 31.8 31.0 75 7.8 17.2

Maintained 298 271 23.2 7 4.0 101

p-value” 0.05 0.19 0.05 0.03
Sedentary Behaviour

<2h 375 341 26.1 8.5 5.9 13.3

>2h 725 65.9 26.4 8.6 77 15.4

p-value” 0.94 1.0 0.27 0.42
Frequency of breakfast consumption (times a week)

5-7 (regular consumption) 680 61.8 261 T4 5.3 2.4

1-4 (irregular consumption) 260 23.6 231 9.2 8.1 15.4

Never or almost never (breakfast skipping) 160 14.5 325 12.5 131 231

p-value” 0.1 0.1 <0.01 <0.01

Note: “p-value associated to the chi-square test. 'Associacdo Brasileira de Empresas de Pesquisa [23]; 2Instituto Brasileiro de Geografia e Estatistica [22]; 3World Health
Organization [24]. WHtR: Waist-to-height ratio; WC: Waist Circumference.

Table 2 - Distribution of university students (%) and prevalence (P) of Excess weight, Obesity, High waist circumference (WC) and High waist/height (WHtR) according
to sociodemographic, economic and lifestyle variables among women. Cuiabd (MT), Brazil, 2015-2018.

1of 2
Excess Weight ~ Obesity High WC High WHtR
Variables n %
%

Variables 1079 49.5 21.6 6.7 12.6 1.3
Age (years)

16-19 855 79.2 20.6 6.2 10.8 10.0

20-25 224 20.8 25.4 8.5 19.7 16.1

p-value” 0.12 0.23 <0.01 0.01

Rev Nutr. 2024;37:e240052
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Table 2 - Distribution of university students (%) and prevalence (P) of Excess weight, Obesity, High waist circumference (WC) and High waist/height (WHtR) according
to sociodemographic, economic and lifestyle variables among women. Cuiabd (MT), Brazil, 2015-2018.

20f2
Excess Weight ~ Obesity ~ High WC High WHtR
Variables n %
%

Economic Class'

AeB 700 66.2 21.8 6.2 n.7 10.6

C/D/E 358 33.8 21.6 8.1 14.3 121

p-value” 1.00 0.25 0.24 0.47
Skin color/race?

White 407 379 215 5.0 1.6 9.4

Brown 515 48.0 21.0 8.2 12.4 121

Others 152 14.2 243 6.6 16.6 139

p-value” 0.68 0.15 0.29 0.25
Smoking?

No 948 88.8 20.7 6.1 1.9 10.7

Yes mn9 n.2 29.4 1.8 18.5 16.8

p-value” 0.03 0.03 0.06 0.06
Alcohol consumption

No 474 44.0 19.5 6.8 1.2 9.8

yes 604 56.0 233 6.6 13.8 12.5

p-value’ 0.16 1.0 0.23 018
Perception of change in physical activity after entering university

Reduced 477 443 18.9 6.9 1.8 m

Increased 362 336 271 75 16.3 13.6

Maintained 238 221 18.2 4.7 8.4 15.7

p-value’ <0.01 0.37 0.01 omn
Sedentary Behaviour

<2h 381 353 20.6 6.1 1.8 11

>2h 697 64.7 221 7.0 131 N4

p-value” 0.59 0.61 0.63 0.92
Frequency of breakfast consumption (times a week)

5-7 (regular consumption) 654 60.7 19.8 51 10.0 8.6

1-4 (irregular consumption) 266 24.7 233 9.8 16.5 15.0

Never or almost never (breakfast skipping) 158 14.6 26.1 83 171 15.9

p-value” 017 0.02 <0.01 <0.01

Note: “p-value associated to the chi-square test. Associacdo Brasileira de Empresas de Pesquisa [23]; 2Instituto Brasileiro de Geografia e Estatistica [22]; *World Health
Organization [24]. WHtR: Waist-to-height ratio; WC: Waist Circumference.

Among women, the prevalence rates of excess weight, obesity, high waist circumference
and high WtHR were 21.6%, 6.7%, 12.6% and 11.3%, respectively. In the bivariate analysis, the older
age group was associated with high WC (p<0.01) and high WtHR (p=0.01); smoking was associated
with excess weight (p=0.03) and obesity (p=0.03) and the perception of change in physical activity
was associated with excess weight (p<0.01) and high WC (p=0.01) (Table 2).

In the multiple analysis, after adjusting for confounding factors, men who skipped breakfast
(never or almost never had it) were more likely to be obese (aPR=1.74, 95%CI=1.05; 2.88) and have
abdominal obesity, considering both high waist circumference (aPR= 2.10, 95%CI=1.31; 3.35), and
high WtHR (aPR=1.59, 95%Cl= 1.13; 2.23), compared to those who regularly had this meal (5 to 7
times a week) (Table 3).

As far aswomen are concerned, in the adjusted models, higher prevalence of obesity (aPR=1.90,
95%Cl=1.16;3.12) were found among those who had breakfast irregularly (1 to & times a week).
Among those who skipped breakfast, there was a higher prevalence of central adiposity for high
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WHR (aPR=1.51; 95%CI=1.03; 2.20) compared to those who reported regular consumption (5 to 7
times a week) (Table 3).

Table 3 - Crude Prevalence Ratio (PR), Adjusted Prevalence Ratio (aPR), and Confidence Interval of 95% (Cl 95%) of the association between the frequency of
breakfast consumption and Excess weight, Obesity, High waist circumference (WC), High waist/height (WHtR) among university students. Cuiaba (MT)
Brazil, 2015-2018 (n= 2,179).

Frequency of breakfast Excess weight? Obesity® High wce High WHtR?
co}nsumption PR aPR PR aPR PR aPR PR aPR
(Times a week) ©5%Cl)  (95% Cl) (95% Cl)  (95% CI) ©5%Cl)  (95%Cl) (95% Cl)  (95% CI)
Male
Regular (5-7) 1 1 1 1 1 1 1 1
Irreqular (1-4) 0.89 0.90 1.25 133 1.52 1.55 1.24 1.28
(0.69;114)  (0.70;1.16) (0.79:1.99)  (0.83;2.13) (0.90;2.56) (0.93;2.56) (0.88;1.76)  (0.90;1.83)
p-value 0.35 0.t1 0.34 0.24 omn 0.09 0.22 017
Never or almost never 1.25 1.26 1.70 1.74 2.47 210 1.87 1.59
(Breakfast skipping) (0.96,1.61)  (0.97,1.62) (1.04;2.77)  (1.05;2.88) (1.48;412)  (1.31;3.35) (1.32;2.63)  (113;2.23)
p-value 0.09 0.08 0.03 0.03 <0.01 <0.01 <0.01 <0.01
Female
Regular (5-7) 1 1 1 1 1 1 1 1
Irregular (1-4) 118 117 193 190 1.65 1.02 1.74 1.06
(0.9;1.54)  (0.89;1.54) (118;3.16) (116;3.12) (116;2.36)  (0.67;1.58) (119;2.55)  (0.67,1.68)
p-value 0.23 0.25 <0.01 0.01 <0.01 0.91 <0.01 0.80
Never or almost never 1.32 1.27 1.63 1.50 17 1.41 1.85 1.51
(breakfast skipping) (0.97,1.79)  (0.93;1.74) (0.88;3.02) (0.79;2.83) (113;2.60)  (0.98;2.02) (119;2.87)  (1.03;2.20)
p-value 0.08 0.13 0.12 0.21 0.01 0.06 0.01 0.03

Note: 2Excess weight: adolescents score z of BMI >+1[18] and adults BMI 225 kg/m?[17], model adjusted by age, smoking and economic class; ®PObesity: adolescents
score z of BMI >+2 [18] and adults BMI =30 kg/m? [17], model adjusted by age, smoking and economic class; Waist circumference >80cm for women and >94cm for
men [19, 20], model adjusted by age, smoking, economic class and BMI; 9WHtR >0,50 [21], model adjusted by age, smoking, economic class and BM|I.

DISCUSSION

In ELESEU study, among women, breakfast skipping was associated with abdominal adiposity,
andirregular breakfast consumption was also associated with global obesity. Among men, breakfast
skipping was associated with global obesity and abdominal adiposity.

Breakfast skipping has been evaluated in the university population in studies carried out
in various parts of the world, including Brazil. The reported prevalence rates range between 6.8%
[25] and 72.7% [26], according to the criteria used to define skipping. The present study and a
previous study conducted in Brazil [27] found similar prevalence rates of breakfast skipping among
university students.

The prevalence of irregular breakfast consumption also ranges between studies, according to
the definition established for the event. The study conducted by Lesani et al. [28] in Iran, considered
the answer “sometimes” for frequency of irreqular breakfast consumption, which was estimated to
be 10.5%. In the study by Fujiwara et al. [29], carried out at a university in Japan, there was a similar
prevalence of irregular breakfast consumption to that found in the present study.

Regarding regular breakfast consumption, the prevalence rate found in the present study
was lower than the one found among North American university students in the cross-sectional
analysis by Yahia et al. [30] but similar to the one reported in a European study [31]. On the other
hand, a higher frequency of regular breakfast consumption was found in the study developed with
Polish students [32].

Rev Nutr. 2024;37:e240052
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Among university students, few studies have shown the association of breakfast consumption
frequency with adiposity. In agreement with the results of the present study, cross-sectional studies
carried out with African [33] and Japanese [34] university students, which categorized breakfast
skipping as “never or almost never”, showed a direct and significant association with excess weight
and obesity. The association of breakfast skipping with body adiposity is better documented for
the adolescent population, whose ages are similar to those of the majority (almost 80%) of the
participants in this study [10,35,36].

The contribution of regular breakfast consumption (>4 days/week) to body weight maintenance
was reported by Mansourietal. [5],inlran, in a population-based study with university students, who
were less likely to be excess weight and obese (15% and 33%, respectively) compared to those who
reported intake to be less than once a week, after adjustments for possible confounders. Teixeira et
al. [27] found that Brazilian university students who skipped breakfast more than 5 times/week were
1.3times more likely to be overweight. Corroborating these results, the retrospective cohort by Goto
et al. [37], conducted with Japanese university students, found that an increase >5% in the value of
BMI was 1.34 times more likely in male students who skipped breakfast at frequency >2 days/week.

To date, few studies have analyzed the association between frequency of breakfast
consumption and central adiposity in university students. Yahia et al. [38], analyzing American
university students, found that healthy habits, including the regular breakfast intake (daily), were
practiced by students who did not present risk factors for Metabolic Syndrome (MS). The authors
reported that those who skipped breakfast had greater waist circumference (12.6%; p=0.001), which
is considered to be an important component of MS.

A cross-sectional analysis carried out with adolescents aged 12 to 19 years from Malaysia
showed that young women who ate breakfast less than 5 times a week had greater waist circumference
(p<0.01) compared to those who had breakfast =5 times a week [35]. Another study, with a
representative sample of Brazilian adolescents, of a similar age group to that of the present study,
also showed a significant association between breakfast skipping with high waist circumference and
high waist-to-height ratio [39]. A longitudinal study with children aged 9 to 15 years followed up
into adulthood showed that breakfast skipping in childhood and at the current age was significantly
associated with higher levels of waist circumference, suggesting that maintaining this habit for a
long period may have effects on cardiometabolic health [40].

Several criteria are used in the literature to define the frequency of breakfast consumption.
Dialektakou and Vranas [41] identified 24 different definitions to assess breakfast intake in Greek
adolescents, to determine the association of intake frequency with body fat. The authors concluded
that this association depends on how the frequency of breakfast intake is defined. Therefore, the
lack of standardization makes it difficult to compare the results of different studies, and part of the
differences found in such results is a consequence of the way in which the variable was constructed.
For this reason, a more in-depth discussion on the topic may result in a more uniform classification
of the frequency of breakfast intake, thus enabling greater comparability between studies, so that
science can develop better-founded recommendations for the population.

Controlling confounding factors in the analysis isimportant to show the effect of frequency
of breakfast consumption on body adiposity regardless other factors. In this context, the DAG
can be used in epidemiological studies to represent a theoretical model to explain the association
between exposure factors and outcome [42], by identifying a minimum set of variables that must
be controlled, allowing the recognition of those which control is inadequate or unnecessary.
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The findings of well-conducted studies associate breakfast skipping with undesirable effects on
body composition, both with regard to excess total adiposity and abdominal adiposity [10,43]. There
seems to be a consensus among the scientific community that the frequent breakfast consumption
can improve the quality of the diet and, consequently, contribute to the maintenance of adequate
weight and control of metabolic alterations [43]. Among university students, some factors such as
living far from the family, lack of time, changes in sleeping habits and having nocturnal eating habits
are considered to be possible reasons for not eating breakfast reqularly [44].

Although the mechanisms that explain the influence of breakfast consumption on body
composition are not yet well established, it is known that skipping the first meal of the day results
in lower energy expenditure at rest, reduces insulin sensitivity, deregulates appetite-regulating
hormones and affects the fasting lipid profile [45]. In a study using data from NHANES 2005-2010,
Kant et al. 2015 [46] found that energy intake at lunch appears to be higher on the day when
breakfast is not served. Thus, individuals who skip breakfast or eat this meal irreqularly tend to fast
for a long period, resulting in energy compensation in the subsequent meal and a greater feeling
of hunger, which is caused by the stimulation of the secretion of the hormone ghrelin. The union
of these factors promotes an increase in postprandial insulin, favoring the accumulation of total fat
and fat located in the central part of the body [47].

One of the limitations of this study refers to the way in which the explanatory variable
(frequency of breakfast consumption) was defined, which was based on the participants’ self-
reports. The way in which the question was asked may lead to different interpretations by the
respondents, because of their own understanding of breakfast, which interferes with the classification
of the frequency of consumption of this meal. Another limitation is the subjectivity present in the
classification made by the researchers, when considering the consumption frequency limits to
determine irregular consumption and breakfast skipping. Therefore, the categorization used may
have influenced the outcomes.

One of the strengths of the study is the scope of the population of university students, which
included respondents from different areas of knowledge, thus providing the results from a relatively
heterogeneous group. In addition, the study not only investigated total obesity as an outcome, but
also used markers of abdominal adiposity, which have greater predictive power for cardiometabolic
risk and chronic diseases.

As universities play an important role in promoting healthy habits among students, the
results of this study can support intervention strategies, policies and initiatives to prevent
undesirable health outcomes resulting from excess adiposity; for example, food and nutrition
educational activities that encourage the regular and healthy consumption of breakfast in this
population group.

CONCLUSION

This cross-sectional study with university students of both sexes showed that participants
who did not eat breakfast regularly were more likely to have high total and abdominal adiposity.
This finding is important given the high level of exposure of university students to weight gain and
the development of unhealthy eating habits. We suggest the development of longitudinal studies
toincrease the level of evidence on the role of the frequency of the breakfast consumption on body
adiposity, to better support recommendations on breakfast frequency for the population.
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