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Background: Although the relationship between health status and dietary intake
has been extensively studied in the general population, there is a lack of research
that has specifically examined the association between frequency of breakfast
consumption and cardiometabolic risk in university teachers.

Objective: To determine the association between the frequency of breakfast
consumption and cardiometabolic risk in university teachers.

Methods: A cross-sectional study was conducted in 176 teachers from a private
university located in the eastern region of Lima, Peru (M,..: 37.0 years; SD: 0.8,
range: 24-59 years). The study was conducted during the period from December
2019 to February 2020. Information was collected on anthropometric and
biochemical parameters and frequency of breakfast consumption. Multinomial
logistic regression models were used to explore the association between
frequency of breakfast with sociodemographic, anthropometric, and biochemical
variables.

Results: The highest prevalence of excess body weight (44.4%) was observed in
those who consumed breakfast 0 to 2 days/week, but without statistical differences.
Those who reported Low-density lipoprotein cholesterol (LDL-C) < 160 mg/dL
were 77% less likely to fall into the 3-5day/week breakfast frequency category
than those who reported a regular frequency of breakfast (6 to 7 days/week)
(Adjusted OR=0.23, 95% CI 0.08 to 0.73; p <0.05). In addition, teachers who
reported a breakfast frequency of 3 to 5days/week were 83% more likely to
have a glucose concentration < 110 mg/dL compared to those who consumed
breakfast of 6 to 7 days/week (Adjusted OR =0.17, 95% CI 0.04 to 0.75; p <0.05).

Conclusion: Skipping breakfast foran extended period of time can have detrimental
effects on cardiometabolic health. Promoting the benefits of breakfast could be a
health message of great public health interest.

breakfast eating, obesity, glucose, triglycerides, LDL cholesterol, dyslipidemia,
hypertension
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Introduction

The prevalence of noncommunicable diseases continues to
increase at an exponential rate worldwide (1). In particular,
cardiometabolic diseases, such as diabetes and hypertension, and
respiratory diseases, as well as cancer were responsible for the
deaths of 41 million people worldwide annually, representing 74%
of all deaths worldwide, 77% of which occurred in low- and
middle-income countries (2). In Peru, in 2021, 17.2% of the
Peruvian population over 15 years of age had high blood pressure,
4.9% had type 2 diabetes mellitus, and 25.8% were obese (3). In
particular, obesity registered an increase of 1.2 percentage points
over the previous year (4). Health risk behaviors, such as smoking
(5), lack of physical activity (6), excessive alcohol consumption (7),
and an unhealthy diet characterized by foods high in saturated fats,
free sugars, sodium, and low in fiber (8-10), increase the risk of
death due to cardiometabolic diseases.

On the other hand, generally inadequate food consumption
practices, such as lack of regularity in the frequency of breakfast
consumption, have emerged as significant contributing factors in
(11-13).

modification of breakfast patterns may be important, because skipping

cardiovascular and metabolic diseases Particularly,
breakfast was associated with an increased risk of all-cause mortality
(11). In fact, a systematic review provided evidence that skipping
breakfast may lead to an increased risk of developing overweight and
obesity (13). In addition, previous studies have shown that skipping
breakfast is associated with elevated levels of plasma lipoproteins and
fasting blood glucose (14, 15). Similarly, it has been observed that
skipping breakfast is related to an inadequate intake of essential
nutrients (16); by skipping this important meal, it is more likely to
exclude the intake of key nutrients that are necessary for the optimal
functioning of the body, which can lead to obesity. Importantly, the
mechanism linking breakfast skipping with obesity may be related to
negative effects on circadian rhythm, which may lead to irregularity
in metabolism and, therefore, consequences in weight control (17). In
fact, reducing the frequency of consumption of other meals, such as
lunch combined with skipping breakfast are constituted as factors of
a less healthy lifestyle and are associated with weight gain (16).

In contrast, studies have shown that eating breakfast regularly is
associated with a lower body mass index (BMI) in both adults and
adolescents, and may act as a preventive measure to avoid the onset of
obesity in the future (12). In addition, research based on the
observation of breakfast frequency suggests that there is an inverse
(i.e., protective) relationship between eating breakfast frequently and
the risk of developing cardiometabolic diseases, such as type 2 diabetes
and obesity, demonstrating positive effects on blood glucose levels
(18). Breakfast is considered the most important meal of the day.
Therefore, international recommendations regarding breakfast are
aligned in stating that its daily consumption is recommended to
provide an adequate intake of macronutrients and micronutrients, as
well as to maintain a healthy body weight (19, 20).

Considering the enormous medical, financial, and social burden
of cardiometabolic diseases, it is necessary to focus attention not
only on traditional populations, such as health care providers, public
officials, and bankers, but also on university teachers because it is
likely that they may be exposed to an increased risk of
cardiometabolic diseases due to lifestyle changes and ongoing
urbanization (21). However, although the link between health status
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and dietary intake has been the subject of scientific scrutiny in recent
years in the general population (22, 23). However, there are few
studies that have evaluated the association between the frequency of
breakfast consumption and cardiometabolic risk in university
teachers. Therefore, this study aimed to determine the association
of breakfast
cardiometabolic risk through BMI, waist circumference (WC),
(LDL-C), high-density
lipoprotein cholesterol (HDL-C), and triglycerides (TG) in

between the frequency consumption and

low-density lipoprotein cholesterol
university teachers.

It is expected that this study will provide evidence on the
relationship between breakfast consumption and cardiometabolic risk
factors in this specific group, filling the gap and providing information
relevant to the health and well-being of university teachers.
Furthermore, by considering multiple cardiometabolic risk
parameters, such as BMI, WC, LDL-C, HDL-C, and TGs, it is hoped
that the findings may provide a more complete picture of the possible
effects of breakfast consumption on cardiovascular and metabolic
health in this population. This is particularly important because it
would favor the implementation of nutritional education programs
and strategies to adopt healthy lifestyle, more specifically, healthy
breakfast habits, which can help reduce the risk of cardiometabolic
diseases in university teachers.

Materials and methods
Design and participants

A cross-sectional study was conducted between December 2019
and February 2020, in which a pre-structured survey was applied to
evaluate anthropometric parameters (weight, height, BMI, and WC),
biochemical profiles (HDL-C, LDL-C, TG, and glucose), and breakfast
frequency in a group of teachers from a private university located in
the eastern region of Lima, Peru. A non-probabilistic convenience
sampling approach was used, because the sample was based on the
specific criteria of the researchers, taking into account the ease of
access of the participants (24). We excluded those who did not sign
the informed consent, those who underwent medical treatment, and
those with chronic noncommunicable diseases such as diabetes,
cardiovascular disease, dyslipidemia, and arterial hypertension.
Additionally, a total of 11 records were excluded because they did not
correctly complete all items related to sociodemographic data. The
final sample was 176 university teachers.

Procedures and ethical aspects

In the first instance, data collection was carried out after the
project had been evaluated and received approval from the Research
Ethics Committee of the Faculty of Health Sciences of the Universidad
Peruana Unién (Registration and reference number: N°00124-2019/
UPeU/FCS/CIISA). Second, permission was obtained from the
university to survey and evaluate the teachers. Third, before applying
the survey, the purpose of the study was explained to each teacher.
Written informed consent was obtained from all participants. In
addition, all procedures carried out in this study adhered to the ethical
standards established in the Declaration of Helsinki. Finally, the
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confidentiality of the data and the voluntary and anonymous nature
of participation were respected.

Variables

BMI

The weight and height of the participants were assessed using a
calibrated SECA 700 mechanical column scale (SECA®, Hamburg,
Germany). This scale has a capacity of 220kg and a measuring range
of 60 to 200cm. Then, the BMI was calculated using the formula
weight divided by height squared (kg/m?). This measure evaluates the
relationship between the weight and height of each participant and is
used to classify the nutritional status according to the criteria
established by the Peruvian Ministry of Health in the Technical Guide
for the Anthropometric Nutritional Assessment of Adults (25).
Participants were classified into two groups as follows: BMI <25 and
BMI >25 (26). In Peru and according to WHO recommendations, a
BMI >25 is considered overweight (25).

CMR

CMR was determined through the measurement of WC using a
Cescorf (Cescorf Equipamentos Para Esporte Ltda - Epp, Brazil) self-
retracting metallic steel tape measure. The study used the CMR
criterion, measured through the WC, established in the Peruvian
Technical Guide for the anthropometric nutritional assessment of
adults (25). According to this criterion, it was considered that CMR
exists if the WC is equal to or greater than 94 cm in men and equal to
or greater than 80 cm in women (25).

Biochemical data

Blood collection (5mL) was performed during the first two hours
of the morning, after 12h of fasting according to standard procedures
for blood samples (27). Wiener lab commercial Colestat enzymatic AA
kits were used to determine the lipid profile (28). Standardized
techniques based on enzymatic and colorimetric methods were
employed, using spectrophotometry, following the manufacturer’s
recommendations. In addition, measurements were performed using
a semi-automatic biochemical analyzer. These methods guarantee
accuracy and reliability in the determination of the different
components of the lipid profile, providing relevant information on the
cardiovascular health of the participants (28). Subsequently, glycaemia
was measured manually using colorimetric enzymatic methods (29).
Participants were classified according to their lipid profile as follows:
high LDL-C levels (LDL-C>160mg/dL), low HDL-C levels
(HDL-C <40 mg/dL in men and < 50 mg/dL in women), and presence
of hypertriglyceridemia (TG >200mg/dL) were considered (30). In
addition, glycaemia was considered when the fasting glucose
concentration was <110 mg/dL (30). The extraction and processing of
the serum was carried out by a certified and trained Medical
Technologist at the Microbiology Laboratory of the Universidad
Peruana Uni6n.

Frequency of breakfast consumption

A standard questionnaire previously used in other investigations
was used to assess the frequency of breakfast consumption (31). Each
participant was asked to answer the question “How often do you eat
breakfast in a week?” Participants provided a numerical response from

Frontiers in Nutrition

10.3389/fnut.2023.1238223

0 to 7 for this question. Breakfast frequency was categorized into three

»

some days (3-5days),” and

» <«
>

groups: “rarely or never (0-2days)
“regularly (6-7 days)” (12).

Sociodemographic data

Data were collected on sex (male, female); age; place of origin
(coast, highlands, and jungle); marital status (married and single);
degree of study (post-graduate and undergraduate), and dietary
pattern (vegetarian and non-vegetarian).

Statistical analysis

Descriptive exploration of the data was carried out using the
Kruskal Wallis test for continuous variables expressed as mean value
(M) and standard deviation (SD) and the Chi-square (y2) statistic for
categorical variables (reported as absolute frequencies and percentage).
Multinomial logistic regression models were used to explore the
relationship between categories of frequency of breakfast consumption
with sociodemographic, anthropometric, and biochemical variables.
Crude and Adjusted Odds ratios (OR) with confidence intervals (95%
CI) were calculated. Model was adjusted for age, gender, place of
origin, marital status, degree of education, dietary pattern, and BMI
factors. We considered a value of p of less than 0.05 as significant.
Analyses were performed with SPSS version 25 statistical software
(SPSS Inc., Chicago, IL, USA).

Results

A total of 176 university teachers participated, of which 63.6%
were male and had a mean age of 37 years (SD ., =0.8). Approximately
46% were from the coastal areas of the country. More than half were
married (51.7%), had a postgraduate degree (58.5%), and were
non-vegetarians (60.2%). Teachers who consumed breakfast 0 to
2 days/week were mostly married (59.3%) and with a graduate degree
(63.0%). The highest proportion of those who consumed breakfast 6
to 7 days/week were women (64.2%) and non-vegetarians (63.2%)
(Table 1).

In this study sample, most of the teachers did not present CMR,
had LDL-C, TG, and glucose concentration at normal levels; however,
they had an HDL-C level below normal ranges (<40 mg/dL males,
<50mg/dL females). The highest prevalence of excess body weight
(44.4%) was observed in those teachers who consumed breakfast 0 to
2 days/week, but without statistical differences. Significant differences
were observed in the distributions of LDL-C (p =0.024) and glucose
(p =0.038) levels in the three groups of teachers (Table 2).

The findings of the multinomial logistic regression analysis
showed that there was no statistically significant relationship between
sociodemographic factors, dietary pattern, and BMI with the
frequency of breakfast consumption (see Table 3).

Table 4 showed that participants who reported Low-density
lipoprotein cholesterol (LDL-C) < 160 mg/dL were 77% less likely to
fall into the 3-5day/week breakfast frequency category than those
who reported a regular frequency of breakfast (6 to 7 days/week)
(BP=-1.456; Adjusted OR=0.23, 95% CI 0.08 to 0.73; p <0.05). In
relation to glucose concentration, teachers who reported a breakfast
frequency of 3 to 5 days/week were 83% more likely to have a glucose
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TABLE 1 Sociodemographic factors and dietary patterns according to frequency of breakfast consumption in university teachers (N =176).

Frequency of breakfast consumption

Variables 0-2 D/W 3-5D/W 6-7D/W
n (%)
Aget (M £SD) 37+0.8 (176) 35.9+1.8(27) 34.5+1.4 (43) 38.3+1.0 (106) 0.161
Gender 1.043
Female 112 (63.6) 15 (55.6) 29 (67.4) 68 (64.2)
Male 64 (36.4) 12 (44.4) 14 (32.6) 38 (35.8)
Place of origin 3.786
Coast 81 (46.0) 12 (44.4) 20 (46.5) 49 (46.2)
Jungle 51 (29.0) 10 (37.0) 15 (34.9) 26 (24.5)
Sierra 44 (25.0) 5(18.5) 8 (18.6) 31(29.2)
Marital status 2.468
Single 85 (48.3) 11 (40.7) 25 (58.1) 49 (46.2)
Married 91 (51.7) 16 (59.3) 18 (41.9) 57 (53.8)
Degree of education 0.705
Graduate 73 (41.5) 10 (37.0) 20 (46.5) 43 (40.6)
Postgraduate 103 (58.5) 17 (63.0) 23 (53.5) 63 (59.4)
Dietary pattern 1.219
Vegetarian 70 (39.8) 11 (40.7) 20 (46.5) 39 (36.8)
Non-vegetarian 106 (60.2) 16 (59.3) 23 (53.5) 67 (63.2)

$Overall group differences, based on Kruskal Wallis for continuous variables and Chi-square (X?) statistics for categorical variables; *p <0.05 (significant). TAge in years.
M, Mean; SD, standard deviation; D/W, Days/Week.

TABLE 2 Cardiovascular risk factors according to the frequency of breakfast consumption in university teachers.

Frequency of breakfast consumption

Variables 0-2 D/W 3-5D/W 6-7 D/W
n (%)
BMI 1.111
<25 113 (64.2) 15 (55.6) 29 (67.4) 69 (65.1)
>25 63 (35.8) 12 (44.4) 14 (32.6) 37 (34.9)
WC 1.697
Non CMR 121 (68.8) 18 (66.7) 33(76.7) 70 (66.0)
CMR 55(31.3) 9(33.3) 10 (23.3) 36 (34.0)
LDL-C 7.446%*
<160 mg/dL 158 (89.8) 26 (96.3) 34(79.1) 98 (92.5)
>160 mg/dL 18 (10.2) 1(3.7) 9(20.9) 8(7.5)
HDL-C 0.973
>40mg/dL M, >50 mg/dL F 85 (48.3) 14 (51.9) 18 (41.9) 53 (50.0)
<40 mg/dL M,<50 mg/dL F 91 (51.7) 13 (48.1) 25(58.1) 53 (50.0)
TG 0.838
<200mg/dL 164 (93.2) 26 (96.3) 39 (90.7) 99 (93.4)
>200mg/dL 12 (6.8) 1(3.7) 4(9.3) 7 (6.6)
Glucose 6.532%
<110mg/dL 165 (93.8) 25 (92.6) 37 (86.0) 103 (97.2)
>110mg/dL 11 (6.3) 2(7.4) 6 (14.0) 3(2.8)

$Overall group differences, based on Chi-square (X?) statistics for categorical variables; *p <0.05 (significant).

D/W, Days/Week; BMI, Body mass index; WC, Waist circumference; CMR, cardiometabolic risk; LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density lipoprotein cholesterol; TG,

triglyceride; M, males; F, females.
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TABLE 3 Odds ratios (OR) and 95% confidence intervals (Cl) of sociodemographic factors and dietary patterns in relation to frequency of breakfast

consumption.

Frequency of breakfast consumption (a) B Crude OR (95% CI) = Adjusted OR (95% CI)
0-2 D/W Age (years) —0.036 0.98 (0.94-1.02) 0.96 (0.91-1.02)
Gender Female —0.428 0.70 (0.30-1.65) 0.65 (0.26-1.66)
Male - -
Place of origin Coast 0.400 1.52 (0.49-4.73) 1.49 (0.46-4.88)
Jungle 0.778 2.39 (0.72-7.87) 2.18 (0.59-8.06)
Sierra - -
Marital status Single —0.298 0.80 (0.34-1.89) 0.74 (0.25-2.19)
Married - -
Degree of education Graduate —0.269 0.86 (0.36-2.06) 0.76 (0.29-2.02)
Postgraduate - -
Dietary pattern Vegetarian 0.319 1.18 (0.50-2.80) 1.38 (0.50-3.83)
Non-vegetarian - -
3-5D/W Age (years) —0.036 0.96 (0.93-1.00)* 0.97 (0.92-1.01)
Gender Female 0.060 1.16 (0.55-2.45) 1.06 (0.47-2.42)
Male - -
Place of origin Coast 0.331 1.58 (0.62-4.03) 1.39 (0.53-3.67)
Jungle 0.585 2.24(0.82-6.10) 1.79 (0.60-5.37)
Sierra - -
Marital status Single 0.348 1.62 (0.79-3.31) 1.42 (0.57-3.53)
Married - -
Degree of education Graduate 0.484 1.27 (0.62-2.60) 1.62 (0.74-3.57)
Postgraduate - -
Dietary pattern Vegetarian 0.509 1.49 (0.73-3.06) 1.66 (0.71-3.91)
Non-vegetarian - -

“The reference category is 6-7 Days/Week.

Multinomial logistic regression analysis was used in statistical analysis. *p <0.05 (significant). Model adjusted for age, gender, place of origin, marital status, degree of education, dietary

pattern, and BMI factors.
OR, odds ratio; CI, confidence interval; B, Regression coefficient; D/W, Days/Week.

concentration < 110mg/dL compared to those who consumed
breakfast of 6 to 7 days/week (f = —1.804; Adjusted OR=0.17, 95% CI
0.04-0.75; p <0.05). In addition, participants who had
LDL-C< 160 mg/dL and Triglyceride (TG) <200 mg/dL had 1.60 and
2.91 times the odds of belonging to the 0 to 2 days/week breakfast
frequency category compared to those who consumed breakfast 6 to
7 days/week, however, no significant difference was observed
(p =0.673 and p =0.347, respectively).

Discussion

In this cross-sectional study, we determined the association
between cardiometabolic risk and the frequency of breakfast
consumption in a group of university teachers. We found that the
highest prevalence of excess body weight was observed in those who
consumed breakfast rarely or never (0 to 2 days/week), although there
were no statistical differences. Likewise, it was evidenced that those who
reported an LDL-C lower than 160 mg/dL were 77% less likely to have
breakfast some days (3 to 5 days/week) than those who reported having
breakfast regularly (6 to 7 days/week), that is, a significant reduction in

Frontiers in Nutrition

the probabilities of having a frequency of breakfast consumption of 3 to
5days a week. These results suggest that those with lower LDL-C levels
are less likely to eat breakfast at that specific frequency (3 to 5days a
week), compared to those with higher LDL-C levels. Similarly, teachers
who reported a breakfast frequency of 3 to 5 days/week were 83% more
likely to have a glucose concentration <110 mg/dL compared to those
who consumed breakfast of 6 to 7 days/week.

Obesity is one of the most worrisome public health problems in
the world. In the present study, although there was no significant
difference, teachers who reported a frequency of breakfast 0 to 2 days/
week were found to have a higher prevalence of excess body weight.
Evidence suggests that skipping breakfast or having an infrequent
breakfast has been associated with an increased risk of developing
obesity. For example, a systematic review has compiled evidence
suggesting that skipping breakfast may be associated with weight gain
and the development of overweight and obesity (13). In fact, it has
been observed that decreasing the frequency of consumption of other
meals, such as lunch, in combination with skipping breakfast, is
associated with a less healthy lifestyle and an increased risk of weight
gain (16). In contrast, a recent study examining the association
between breakfast frequency and body size in elementary school
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TABLE 4 Odds ratios (OR) and 95% confidence intervals (Cl) of cardiovascular risk factors in relation to frequency of breakfast consumption.

Frequency of breakfast consumption (a)

Crude OR (95% CI)  Adjusted OR (95% Cl)

0-2D/W BMI <25 -0.777 0.67 (0.28-1.58) 0.46 (0.17-1.27)
225 - .

wC Non CMR 0.083 1.03 (0.42-2.52) 1.09 (0.34-3.51)
CMR -

LDL-C <160 mg/dL 0.469 2.12(0.25-17.74) 1.60 (0.18-14.12)
>160mg/dL - -

HDL-C >40mg/dL M, >50 mg/dL F —0.045 1.08 (0.46-2.51) 0.96 (0.39-2.33)
<40mg/dL M, <50 mg/dL F -

TG <200 mg/dL 1.067 1.84 (0.22-15.62) 2.91 (0.31-26.85)
>200mg/dL - -

Glucose <110mg/dL —1.097 0.36 (0.06-2.30) 0.33 (0.05-2.30)
>110mg/dL - -

3-5D/W BMI <25 —0.359 1.11 (0.52-2.36) 0.70 (0.29-1.71)
>25 - -

wC Non CMR 0.469 1.70 (0.75-3.83) 1.60 (0.56-4.52)
CMR -

LDL-C < 160mg/dL —1.456 0.31(0.11-0.86)* 0.23 (0.08-0.73)*
> 160 mg/dL - -

HDL-C >40mg/dL M, >50 mg/dL F —0.399 0.72 (0.35-1.47) 0.67 (0.31-1.45)
<40mg/dL M, <50 mg/dL F -

TG <200 mg/dL —0.144 0.69 (0.19-2.49) 0.87 (0.22-3.37)
>200mg/dL - -

Glucose <110mg/dL —1.804 0.18 (0.04-0.76)* 0.17 (0.04-0.75)*
>110 mg/dL - -

“The reference category is 6-7 Days/Week.

Multinomial logistic regression analysis was used in statistical analysis. *p <0.05 (significant). Model adjusted for age, gender, place of origin, marital status, degree of education, dietary

pattern, and BMI factors.

OR: odds ratio; CI: confidence interval; B, Regression coefficient. D/W, Days/Week; BMI, Body mass index; WC, Waist circumference; CMR, cardiometabolic risk; LDL-C, low-density

lipoprotein cholesterol; HDL-C, high-density lipoprotein cholesterol; TG, triglyceride; M, males; F, females.

teachers revealed that regular breakfast consumption (6-7 days/week)
had a significant effect on obesity. This suggests that regular breakfast
is a protective factor in this study; they also reported that teachers who
rarely ate breakfast were more likely to suffer from obesity, according
to the odds ratio calculated (12).

One possible justification for these findings is that breakfast
provides energy and important nutrients that help regulate
metabolism and control appetite throughout the day (32-34).
Additionally, it has been observed that people who consume breakfast
regularly tend to have a healthier diet and healthier eating patterns in
general; they are also less likely to feel hungry for snacks during the
day than people who skip breakfast, which may reduce the risk of
excess body weight (35, 36). On the other hand, it is relevant to
highlight that the underlying mechanism that connects lack of
breakfast with obesity could be associated with detrimental effects on
the circadian rhythm, which could lead to an alteration in metabolism
and, consequently, have implications for body weight control (17). It
is important to note that the relationship between breakfast skipping
and obesity is complex and may be influenced by other underlying
factors such as stress, lack of time, or lack of knowledge about healthy
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breakfast options. Therefore, it is essential to emphasize that
addressing the relationship between breakfast frequency and obesity
requires a comprehensive approach that includes education, habit
change, and the creation of enabling environments to encourage
regular and healthy breakfast among university teachers.

On the other hand, was evidenced that teachers who reported an
LDL-C lower than 160 mg/dL were 77% less likely to have breakfast
some days (3-5 days/week) than those who reported having breakfast
regularly (6-7 days/week). In addition, an inverse relationship between
the frequency of breakfast consumption 3-5 days/week and LDL-C
concentration was evidenced. Thus, the results suggest that eating
breakfast 0 to 2 days per week or 3 to 5 days per week may be associated
with a lower likelihood of maintaining LDL-C levels below 160 mg/dL
compared with eating breakfast 6 to 7 days a week, as the frequency of
breakfast increases in that specific range, a decrease in LDL-C levels
is observed. In other words, those individuals who regularly consume
breakfast 6 to 7days/week tend to have lower levels of LDL-C
compared to those who eat breakfast less frequently. This association
suggests that regular consumption of breakfast may have a beneficial
effect on the regulation of LDL-C. It is important to mention that the
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relationship between LDL-C levels and frequency of breakfast
consumption is not fully established in the scientific literature.
However, some studies suggest a possible association between frequent
breakfast consumption and more favorable lipid profiles, including
adequate LDL-C levels. In that same order, findings from one study
have shown that those participants who skip breakfast show a worse
lipid profile compared to those who consume breakfast (37). Similarly,
another study concluded that participants who skipped breakfast
during both childhood and adulthood had higher levels of LDL-C
compared to those who ate breakfast in both periods (38). Similarly, a
study in adolescents reported an association between skipping
breakfast and higher LDL-C concentrations (39). This underlines the
importance of promoting a regular and balanced consumption of
breakfast as part of a healthy and balanced diet.

Finally, in relation to glucose concentration, it was found that
teachers who reported a breakfast frequency of 3-5 days/week were
83% more likely to have a glucose concentration<110mg/dL
compared to those who consumed breakfast of 6 to 7 days/week.
Similarly, a negative correlation was observed between a frequency of
breakfast consumption 3-5days/week and glucose concentration.
Thus, multinomial logistic regression results suggest that eating
breakfast 0 to 2 days/week or 3 to 5 days/ week may be associated with
a lower probability of maintaining glucose levels below 110 mg/dL
compared with eating breakfast 6 to 7 days/week. Our findings are
similar with the results of a study that found fasting glucose was
slightly higher in those who skipped breakfast as adults than in those
who consumed breakfast (38). Additionally, these results are consistent
with previous research that has reported an association between
skipping breakfast and higher blood glucose levels, as well as a lower
likelihood of maintaining good glycemic control (14, 15). It is possible
that regular breakfast eaters may have a lower intake of foods high in
saturated and trans fats and other calorie-dense foods that can raise
LDL-C and blood glucose levels. Moreover, by eating breakfast
regularly, it is more likely that more nutritious foods, such as fruits,
vegetables, whole grains, and lean proteins, will be consumed, which
can contribute to maintaining lower LDL-C levels and glucose
concentrations. The understanding of these associations can favor
decision-making on nutrition and the adoption of habits that favor
better glycemic control and lipid profile, which can reduce the risk of
cardiometabolic diseases in university teachers.

Limitations

The findings of this research should be interpreted considering
several limitations. First, the study was based on cross-sectional data
rather than longitudinal data, it was not possible to establish a
conclusive causal relationship between the frequency of breakfast
consumption and cardiometabolic risk. Secondly, the results and
conclusions of this study should be interpreted with caution, since the
sample used was not randomly selected and a non-probabilistic
selection method was used. This limits the generalizability of the
findings to the general population. Third, it is important to mention
that this study did not take into account the use of a frequency of
consumption questionnaire to assess breakfast consumption. In
addition, we did not evaluate other confounding factors, such as
physical activity and income. These factors may have a significant
impact not only on breakfast consumption but also on cardiometabolic
risk. Therefore, it is suggested that future research should consider the
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inclusion of these variables to obtain a more complete understanding
of the relationship between breakfast and cardiometabolic risk. In the
study, hip circumference assessment was not performed, which
prevented the analysis of the relationship between waist and hip
measurement, known as waist-to-hip ratio. In addition, it is important
to mention that the anthropometric indicators were measured only
once, however, in some cases, it is recommended to perform two or
three repetitions to obtain more accurate measurements (40).

Implications for public health and future
perspectives

Despite these limitations, we believe that understanding the
association between the frequency of breakfast consumption and
cardiometabolic risk is of great public health relevance because of its
potential impact on the health and work performance of university
teachers. Evidence suggests that skipping or irregular breakfast
consumption is associated with an increased risk of developing
cardiovascular and metabolic diseases, such as hypertension,
dyslipidemia, and type 2 diabetes mellitus (41, 42). Therefore,
promoting the regular and healthy consumption of breakfast can bring
significant health benefits to university teachers. In addition, proper
breakfast provides essential nutrients, helps regulate appetite, control
weight, improve glucose and lipid metabolism, and can have positive
effects on blood pressure (33, 34). In this sense, public health
interventions and programs that promote the importance of breakfast
and provide strategies to adopt healthy breakfast habits can help
reduce the risk of cardiometabolic diseases and promote healthier
lifestyles in the population, more specifically in university teachers.
Finally, it is important to educate teachers and the general population
about the importance of a balanced diet and proper meal planning,
including a healthy breakfast, as part of a comprehensive strategy for
the prevention and control of cardiometabolic diseases.

Additionally, longitudinal studies involving a larger sample of
participants are suggested. This would increase the validity of the
results and provide a better understanding of the associations between
the frequency of breakfast consumption and health outcomes over
time. The inclusion of long-term follow-ups would also provide more
robust information on the long-term implications of skipping
breakfast on health and well-being. In addition, qualitative research is
suggested to gain a deeper understanding of the underlying factors
and motivations behind breakfast skipping and its relationship with
cardiometabolic risk. These investigations could involve interviews,
focus groups, or case studies to explore people’s perceptions, beliefs,
and behaviors regarding breakfast and its impact on health. These
qualitative approaches can provide a more complete and
contextualized view of the factors influencing breakfast choices and
provide valuable information for the development of education
programs with an emphasis on prevention.

Conclusion

The results of this cross-sectional study showed that the highest
prevalence of excess body weight was observed in those who consumed
breakfast rarely or never (0 to 2days/week), although there were no
statistical differences. Moreover, it was found that teachers who reported
an LDL-C lower than 160mg/dL were 77% less likely to have breakfast
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some days (3-5days/week) than those who reported having breakfast
regularly (6-7 days/week). Similarly, those who reported a glucose
concentration higher than 110 mg/dL breakfast frequency of 3-5 days/
week were 83% more likely to have a glucose concentration>110mg/
dL compared to those who consumed regularly (6-7days/week).
Considering the significant impact that skipping breakfast can have on
health, further efforts are needed to understand in greater depth the
factors associated with this practice. This will allow the implementation
of more effective preventive and therapeutic interventions to promote
healthy eating habits, especially regarding breakfast.
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