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Background: Breakfast eating is regarded to be necessary for maintaining a healthy

body weight. On the other hand, breakfast skipping has been linked with obesity

incidence. This study was carried out to determine the prevalence of breakfast skipping

among amulti-ethnic group ofmiddle-agedmen living in Saudi Arabia and the association

between breakfast skipping and sociodemographic variables and weight status.

Methods: This cross-sectional study included 1,800 middle-aged men aged 36–59

years. Participants’ sociodemographic information and frequency of breakfast eating

were obtained through personal interviews. The body mass index was determined after

measuring body weight and height using standardized methods.

Results: The prevalence of breakfast skipping was 42.1% of the study participants.

Nationality was a predictor of breakfast skipping. Bangladeshi participants (N = 100)

have the lowest rate of breakfast skipping (9.0%), whilst Saudi participants (N= 161) have

the highest rate (73.3%). Weight status was another predictor of breakfast skipping as

breakfast skippers had a significantly higher average body mass index (27.1 ± 3.8) than

breakfast consumers (26.2 ± 3.5). Overweight/obese participants have a significantly

higher breakfast skipping rate (44.9%) than participants with underweight/normal

weight (36.6%).

Conclusion: The rate of breakfast skipping is relatively high among middle-aged

men living in Saudi Arabia. The data support a link between breakfast skipping and

sociodemographic variables and weight status.

Keywords: breakfast skipping, multi-ethnic, middle-aged men, weight status, body mass index

INTRODUCTION

Overweight and obesity prevalence is steadily increasing worldwide (1). Currently, obesity is the
most frequent form of malnutrition, and it is associated with a higher incidence of obesity-related
diseases and a higher global disease burden (2–4). Many dietary habits are thought to be linked to
obesity, such as the number of meals consumed during the day, the number of meals consumed
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away from home, eating at night, the portion size of food, and
skipping breakfast (5–8). Although the definition of breakfast is
inconsistent in these studies, breakfast is typically characterized
as the first meal of the day after waking up in the morning
(9). Breakfast is an important meal since it supplies energy
and essential nutrients to the body after a long time of fasting
during the night (10). Breakfast consumption is connected to
better food quality. Breakfast eaters consumed significantly more
calcium and folate and consumed significantly less overall fat
than breakfast skippers (11).

People’s food habits have been shifted dramatically during
the last few decades due to changes in their typical lifestyles
such as high fast food consumption, sedentary behaviors,
disturbs in sleep and wake up times and lack of time
in the morning to prepare and eat breakfast. As a result,
different population groups, including children, adolescents, and
adults, are increasingly skipping breakfast (12, 13). Middle-
aged adulthood is a stage of life marked by forming personal
identity and stability in lifestyle and dietary behaviors. However,
certain harmful eating habits, such as skipping breakfast, are
still common among middle-aged adults (14). In recent years,
breakfast skipping has become a controversial public health
concern. Many research efforts studied the relationship between
breakfast skipping and weight status. Nevertheless, the results
of these studies are inconsistent. Breakfast skipping has been
linked to a rise in the prevalence of obesity and obesity-related
comorbidities in several studies (15–17). However, some studies
found no connection between breakfast skipping and weight
status, while others have claimed that breakfast skipping can
help lose body weight (18, 19). Breakfast skipping has also been
related to a higher risk of various non-communicable diseases,
such as cardiovascular disease, type 2 diabetes, and certain
malignancies (20–22).

Numerous mechanisms have been postulated to explain the
relationship between skipping breakfast and obesity. Breakfast
skipping has been associated with increased hunger and
decreased satiety. This could result in overeating and impaired
insulin sensitivity. On the other hand, breakfast eating can aid
in controlling appetite while also improving insulin sensitivity
for the next meal (16, 23). Furthermore, fasting from the
previous night is interrupted by eating breakfast. The longer
the fasting period, the higher the concentration of ghrelin, the
hunger-inducing peptide hormone that can mimic fasting to
boost human hedonic, orbitofrontal cortex, and hippocampal
responses to eating (24). Obese adults who skip breakfast
have a partial dietary compensation and consume more energy
in the next meals throughout the day (25, 26). Moreover,
skipping breakfast may increase the risk of obesity by affecting
gene expression and hormone production. Skipping breakfast
led to higher blood glucose levels after lunch and dinner,
lower intact glucagon-like peptide-1 (iGLP-1) levels, and greater
insulin resistance (27). Breakfast skipping affected the expression
of genes involved in the circadian clock and metabolism,
altering circadian hormone synthesis and elevating postprandial

Abbreviations: BMI, body mass index; OR, odds ratio.

blood glucose levels (28). Breakfast skipping also causes stress-
independent overactivity in the hypothalamic-pituitary-adrenal
(HPA) axis, causing cortisol rhythm disruption (29).

Saudi Arabia is among the world’s largest oil producers, with a
rapidly expanding economy. Thus, Saudi Arabia attracts workers
worldwide, particularly from the Middle East, South Asia, and
Southeast Asia. Expatriates made up more than half of the total
workforce in Saudi Arabia (30). Non-Saudi residents comprised
about a third of the population, with three-quarters males (31).
Migrants of various ethnic backgrounds offer a unique chance
to investigate disparities in dietary behaviors and their links to
health and disease in a varied community. Hence, the present
study was conducted to determine the prevalence of breakfast
skipping among amulti-ethnic sample of middle-agedmen living
in Saudi Arabia and the association between breakfast skipping
and sociodemographic variables and weight status.

METHODS

Study Design and Participants
This study is part of a research project entitled the Relationship
between Obesity, physical Activity, and Dietary pattern among
men in Saudi Arabia (ROAD-KSA). This research project is
a cross-sectional study that aims to determine the prevalence
of overweight and obesity, physical activity level, and dietary
patterns among young and middle-aged men in Riyadh, Saudi
Arabia, and the correlations between these factors. The present
study was conducted in Riyadh, Saudi Arabia.

The recruitment of study participants was carried out
randomly from public places in Riyadh city using a stratified
clustered sampling technique according to geographic locations
in the city. The study inclusion criteria were middle-aged
men aged 36–59 years, living in Riyadh, free of any physical
impairment, and have a single nationality of one of the
following countries: Saudi Arabia, Egypt, Yemen, Syria, Jordan,
Sudan, Turkey, Pakistan, Afghanistan, India, Bangladesh, and
the Philippines. In accordance with the Helsinki Declaration,
participants were asked to sign a consent form before taking part
in the study. The research ethics committee of Princess Nourah
bint Abdulrahman University in Riyadh, Saudi Arabia, approved
the current study.

Sociodemographic Variables
Sociodemographic variables data were collected by trained
research assistants using personal interviews. The collected
sociodemographic variables include the participants’ nationality,
age, residency period in Saudi Arabia, household type, marital
status, educational level, and monthly income.

Weight and Height Measurements
Participants’ weight and height were measured by trained
research assistants. A calibrated digital weight scale was used
to measure the body weight to the nearest 0.1 kg while wearing
little clothing and without shoes. Likewise, a calibrated portable
stadiometer was used to measure the height to the nearest 0.1 cm
while the body was in complete standing posture without shoes.
The body mass index (BMI) calculation was done by dividing
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TABLE 1 | Sociodemographic variables and body weight status of study participants stratified according to breakfast consumption patterns.

Variables Total Breakfast consumers (7 days/week) Breakfast skippers (0–6 days/week) P-value*

All participants N = 1,800 1,042 (57.9%) 758 (42.1%)

Nationality 0.001

Saudi N = 161 43 (26.7%) 118 (73.3%)

Egyptian N = 161 82 (50.9%) 79 (49.1%)

Yemeni N = 115 56 (48.7%) 59 (51.3%)

Syrian N = 157 79 (50.3%) 78 (49.7%)

Jordanian N = 170 50 (29.4%) 120 (70.6%)

Sudanese N = 174 122 (70.1%) 52 (29.9%)

Turkish N = 247 176 (71.3%) 71 (28.7%)

Pakistani N = 144 86 (59.7%) 58 (40.3%)

Afghan N = 147 101 (68.7%) 46 (31.3%)

Indian N = 153 121 (79.1%) 32 (20.9%)

Bangladeshi N = 100 91 (91.0%) 9 (9.0%)

Filipino N = 71 35 (49.3%) 36 (50.7%)

Age (years) N = 1,800 41.1 (3.8) 40.7 (3.9) 0.001

Residency period in Saudi Arabia 0.036

1–5 years N = 332 153 (46.1%) 179 (53.9%)

6 years or more N = 1,468 889 (60.6%) 579 (39.4%)

Household type 0.001

Non-family household N = 1,136 756 (66.5%) 380 (33.5%)

Family household N = 664 286 (43.1%) 378 (56.9%)

Marital status 0.001

Single N = 214 99 (46.3%) 115 (53.7%)

Married N = 1,586 943 (59.5%) 643 (40.5%)

Education level 0.001

High school or less N = 1,182 786 (66.5%) 396 (33.5%)

College degree or more N = 618 256 (41.4%) 362 (58.6%)

Monthly income 0.001

Low (<1,000 USD) N = 998 666 (66.7%) 332 (33.3%)

High (≥1,000 USD) N = 802 376 (46.9%) 426 (53.1%)

Body mass index (kg/m2 ) N = 1,800 26.2 (3.5) 27.1 (3.8) 0.001

Body weight status 0.001

Underweight/normal weight N = 601 381 (63.4%) 220 (36.6%)

Overweight/obesity N = 1,199 661 (55.1%) 538 (44.9%)

*Categorical variables were analyzed by using Chi-squared test and expressed as frequencies and percentages. Continuous variables were analyzed by using independent samples

t-test and expressed as means and standard deviations. Differences were considered statistically significant at P-value < 0.05, and significant values were presented in Bold type.

weight in kilogram by height in meter square. Study participants
were divided to underweight (BMI< 18.5), normal (BMI= 18.5–
24.9), overweight (BMI= 25–29.9), or obese (BMI ≥ 30) (32).

Breakfast Consumption
A pre-tested questionnaire was used to assess breakfast eating
frequency. An independent judgment from five experts in the
field of nutrition research was used to assess the face validity
of the questionnaire. To determine the reliability of our tool,
a test-retest pilot study with a 2-week gap was conducted.
Data from 60 men from the target population were acquired
for a pilot study, but they were not included in the study
sample. Personal interviews were used to obtain data by qualified
research assistants. Breakfast consumption was measured by
asking individuals how many days per week they typically ate

breakfast over the preceding year. The responses ranged from no
days per week to seven days per week. Breakfast is defined as any
food or beverage consumed between the hours of 5:00 a.m. and
11:00 a.m. after waking up (33). Breakfast skipping is defined as
skipping breakfast at least once a week, a criterion that has been
employed in earlier research (34–38).

Statistical Analysis
Data analysis was handled using IBM SPSS Statistics for
Windows (version 26. Armonk, New York, United States,
2019). Categorical variables were analyzed using the Chi-squared
test and presented as frequencies and percentages. Continuous
variables were analyzed using independent samples t-test and
presented as means and standard deviations. Univariate and
multivariate logistic regression analyses were performed to detect
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the factors related to breakfast skipping odds ratios. All reported
P-values were made based on two-tailed tests. Differences were
considered statistically significant at P-values < 0.05.

RESULTS

The current study involved the participation of 1,800
respondents. Table 1 shows participants’ sociodemographic
variables and body weight status stratified by breakfast intake
patterns. Our results revealed that 42.1% of the participants
were breakfast skippers. By nationality, Bangladeshi participants
have the lowest rate of breakfast skipping (9.0%), whilst
Saudi participants have the highest rate (73.3%). Furthermore,
breakfast skippers had a significantly lower average age (40.7 ±

3.9) than breakfast consumers (41.1 ± 3.8). Participants residing
in Saudi Arabia for 5 years or less had a significantly higher
breakfast skipping rate (53.9%) than those residing in Saudi
Arabia for 6 years or more (39.4%). Participants living within
family households had a significantly higher breakfast skipping
rate (56.9%) than those living within non-family households
(33.5%). Similarly, single participants had a significantly higher
breakfast skipping rate (53.7%) than married participants
(40.5%). Unexpectedly, highly educated participants (college
degree or more) had a significantly higher breakfast skipping
rate (58.6%) than less educated participants (high school or less,
33.5%). Participants with high monthly income (≥1,000 USD)
had a significantly higher breakfast skipping rate (53.1%) than
participants with lower monthly income (33.3%). Interestingly,
breakfast skippers had a significantly higher average BMI (27.1
± 3.8) than breakfast consumers (26.2 ± 3.5). Overweight/obese
participants had a significantly higher breakfast skipping
rate (44.9%) than participants with underweight/normal
weight (36.6%).

Table 2 shows the odds ratios for breakfast skipping among
all participants based on sociodemographic variables and BMI.
Compared with participants from Bangladesh (have lowest rate
of breakfast skipping), participants from other countries had
a significantly higher odds ratios for being breakfast skippers,
including Saudi Arabia [adjusted odds ratio (OR) = 68.35, 95%
CI= 21.77–214.58], Egypt (adjusted OR= 7.53, 95% CI= 3.42–
16.59), Yemen (adjusted OR= 9.31, 95% CI= 4.09–21.22), Syria
(adjusted OR = 8.81, 95% CI = 3.59–18.64), Jordan (adjusted
OR = 18.07, 95% CI = 7.89–41.36), Sudan (adjusted OR =

4.30, 95% CI = 1.99–9.32), Turkey (adjusted OR = 3.65, 95%
CI = 1.69–7.88), Pakistan (adjusted OR = 4.83, 95% CI =

2.19–10.67), Afghanistan (adjusted OR = 3.45, 95% CI = 1.57–
7.59), India (adjusted OR = 2.96, 95% CI = 1.33–6.60), and
the Philippines (adjusted OR = 9.42, 95% CI = 3.93–22.57).
Furthermore, getting older was linked to lower odds ratios for
skipping breakfast (adjusted OR = 0.97, 95% CI = 0.94–1.00).
Participants who had lived in Saudi Arabia for 6 years or more
had lower odds ratios for skipping breakfast than those who
had been there for 5 years or less (adjusted OR = 0.61, 95%
CI = 0.46–0.81). Married participants had significantly lower
odds ratios for skipping breakfast (adjusted OR = 0.48, 95%
CI = 0.34–0.68) than single respondents. Breakfast skipping

was significantly more common among participants with a high
monthly income (1,000 USD or more) than those with a low
monthly income (adjusted OR = 1.34, 95% CI = 1.01–1.78).
Finally, an increased BMI was linked to an increased odds ratio
for breakfast skipping (adjusted OR= 1.04, 95% CI= 1.01–1.07).
Additionally, respondents who lived in a family environment
had significantly higher odds ratios for skipping breakfast than
those who did not (unadjusted OR = 2.63, 95% CI = 2.16–3.20).
Breakfast skipping was significantly more common among those
with a college degree or above than those with a lower education
level (unadjusted OR= 2.81, 95% CI= 2.30–3.43). Nevertheless,
multivariate analysis did not confirm these correlations.

DISCUSSION

In this study, breakfast skipping was explored in a multi-
ethnic group of middle-aged men residing in Saudi Arabia
from twelve Middle Eastern and Asian countries. According
to our data, breakfast skippers made up nearly two-fifths of
the participants (42.1%). Breakfast skipping among adults has
been explored in a number of previous studies. According to a
study from Saudi Arabia, 49.9% of male college students have
breakfast every day, while 50.1% skip breakfast once weekly
at minimum (39). A study from the United States reported
that breakfast skippers accounted for 26.1 and 21.2% of men
and women, respectively (40). According to a population-based
survey conducted among Iranian University students, 47.8% of
male students and 43.8% of female students skip breakfast three
times each week at a minimum (41). Another study from Serbia
reported that 77.8% of adults consume breakfast daily, and the
remaining adults (22.2%) skip breakfast at least once weekly
(8). According to a Swedish survey, 90% of adults aged 25–74
years eat breakfast regularly, with only 10% of them skipping
breakfast (7). Surprisingly, breakfast skipping was only detected
in 4.5 and 2.3% of Spanish men and women aged 25–64 years,
respectively (6). Breakfast skipping was observed in 23.1% of
adults aged 20–75 in Japan (26.7% of men and 17.1% of women)
(42). Finally, a study from Taiwan found that breakfast skipping
was reported in 49.7 and 50.3% of men and women aged 18–64
years, respectively (43).

According to our findings, the prevalence of breakfast
skipping varied greatly among participants from different
countries. This discovery is in line with the results of several
earlier studies. According to a study that collected breakfast
eating data from adults in eight European countries, breakfast
skipping rates ranged dramatically between countries (35).
Breakfast skipping rates were somewhat high in Greece (54%),
Slovenia (49%), Hungary (43%), and Switzerland (34%), while
they were comparatively low in Belgium (18%), Norway (16%),
Spain (14%), and the Netherlands (12%) (35). Breakfast skipping
differed by ethnicity in a study conducted in the United States.
Breakfast skipping was reported among 23% of non-Hispanic
whites, 31.8% of non-Hispanic blacks, and 19.5% of Hispanic
American adults (40).

Based on the results of this study, breakfast skipping was also
linked to age, household type, marital status, educational level,
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TABLE 2 | Odds ratios for breakfast skipping among study participants for sociodemographic variables and body mass index.

Variables Unadjusted odds ratio* 95% CI P-value Adjusted odds ratio** 95% CI P-value

Nationality

Bangladeshi 1.00 1.00

Saudi 27.75 12.86–59.85 0.001 68.35 21.77–214.58 0.001

Egyptian 9.74 4.60–20.65 0.001 7.53 3.42–16.59 0.001

Yemeni 10.65 4.90–23.16 0.001 9.31 4.09–21.22 0.001

Syrian 9.98 4.70–21.20 0.001 8.18 3.59–18.64 0.001

Jordanian 24.27 11.35–51.90 0.001 18.07 7.89–41.36 0.001

Sudanese 4.31 2.02–9.20 0.001 4.30 1.99–9.32 0.001

Turkish 4.08 1.95–8.53 0.001 3.65 1.69–7.88 0.001

Pakistani 6.82 3.18–14.60 0.001 4.83 2.19–10.67 0.001

Afghan 4.61 2.14–9.93 0.001 3.45 1.57–7.59 0.002

Indian 2.67 1.22–5.88 0.014 2.96 1.33–6.60 0.008

Filipino 10.40 4.54–23.80 0.001 9.42 3.93–22.57 0.001

Age (years) 0.97 0.95–1.00 0.036 0.97 0.94–1.00 0.030

Residency period in Saudi Arabia

1–5 years 1.00 1.00

6 years or more 0.56 0.44–0.71 0.001 0.61 0.46–0.81 0.001

Household type

Non-family household 1.00 1.00

Family household 2.63 2.16–3.20 0.001 0.95 0.65–1.37 0.770

Marital status

Single 1.00 1.00

Married 0.59 0.44–0.78 0.001 0.48 0.34–0.68 0.001

Education level

High school or less 1.00 1.00

College degree or more 2.81 2.30–3.43 0.001 0.95 0.67–1.34 0.774

Monthly income

Low (<1,000 USD) 1.00 1.00

High (≥1,000 USD) 2.27 1.88–2.75 0.001 1.34 1.01–1.78 0.042

Body mass index (kg/m2 ) 1.07 1.04–1.10 0.001 1.04 1.01–1.07 0.016

*Univariate logistic regression analysis was used to test differences between breakfast skippers vs. breakfast consumers (reference group). Differences were considered statistically

significant at P-value < 0.05, and significant values were presented in Bold type.

**Multivariate logistic regression analysis was used to test differences between breakfast skippers vs. breakfast consumers (reference group) after adjusting for participants’

sociodemographic variables and body mass index. Differences were considered statistically significant at P-value < 0.05, and significant values were presented in Bold type.

and monthly income. Our findings are in agreement with earlier
research, which found that breakfast skippers are significantly
younger than breakfast consumers (40–42), and married people
have significantly a lower rate of breakfast skipping compared
with single individuals (40, 41). Contrarily, our findings opposing
findings from former studies reported that breakfast skipping
was significantly higher among participants with low education
compared with those with high education (35), and participants
with low income compared with those with high income (44, 45).

Unsurprisingly, our findings confirmed the relationship
between skipping breakfast and weight status. This relationship
was verified among participants from different ages, genders,
regions, and socioeconomic backgrounds. This point to a
universal relationship between breakfast skipping and weight
status (16). According to a meta-analysis of cross-sectional
studies, breakfast skipping is linked to a 75% increase in obesity

risk compared to those who have breakfast regularly (13).
A recent systematic review and meta-analysis reported that
breakfast skipping raised the risk of overweight and obesity
by 48 and 44% based on data from cross-sectional and cohort
studies, respectively (16). Breakfast skipping has been linked to
obesity in several cohort studies. A 3-year retrospective cohort
study of Japanese men (20–49 years) revealed that breakfast
skipping was a predictor of being overweight (46). A prospective
cohort study of American men aged 40–75 years revealed that
breakfast consumption was inversely associated with the risk
of five kilograms weight gain after 10 years of follow-up (47).
A longitudinal population-based cohort from Sweden with a
27-year follow-up found that breakfast skipping in adolescence
aged 16 years old predicted the metabolic syndrome and was
associated with central obesity and high fasting glucose at
middle-aged adulthood (43 years old) (14).
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The current study has a few limitations. First, the cause-
effect relationship cannot be determined because of the cross-
sectional design for this study. Second, the present study did
not account for the effect of daily energy consumption on BMI
since no data on daily energy intake was available for analysis.
Third, the scientific literature lacks a clear definition for breakfast
skipping, resulting in bias. Nevertheless, this study used a large
multi-ethnic population, and the findings of this study add to the
growing body of knowledge that suggests the efficacy of breakfast
eating in the prevention of obesity.

CONCLUSIONS

In this study, breakfast skipping was relatively common among
a multi-ethnic sample of middle-aged men in Saudi Arabia.
Among middle-aged men from various nationalities living
in Saudi Arabia, breakfast skipping rates varied significantly.
Our data supported the link between breakfast skipping and
sociodemographic variables and weight status. More studies
applying robust designs, multi-ethnic samples, and various sex
and age groups are needed to confirm the breakfast skipping
relationship with sociodemographic variables and weight status.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

The studies involving human participants were reviewed
and approved by the Research Ethics Committee
at Princess Nourah bint Abdulrahman University,
Riyadh, Saudi Arabia. The patients/participants provided
their written informed consent to participate in
this study.

AUTHOR CONTRIBUTIONS

JA and NAlF: conceptualization. NAlK and JA: methodology.
JA, NAlK, RA, and NAlF: software. JA: validation,
visualization, and project administration. NAlF, HA and
NAls: formal analysis and data curation. RA: investigation
and funding acquisition. NAlF: resources and supervision.
JA and RA: writing—original draft preparation. NAls and
HA: writing—review and editing. All authors have read
and agreed to the published version of the manuscript.

FUNDING

This research was supported by Princess Nourah bint
Abdulrahman University Researchers Supporting Project
number (PNURSP2022R34), Princess Nourah bint Abdulrahman
University, Riyadh, Saudi Arabia.

REFERENCES

1. Reilly JJ, El-Hamdouchi A, Diouf A, Monyeki A, Somda SA. Determining
the worldwide prevalence of obesity. Lancet. (2018) 391:1773–4.
doi: 10.1016/S0140-6736(18)30794-3

2. TremmelM, GerdthamUG, Nilsson PM, Saha S. Economic burden of obesity:
a systematic literature review. Int J Environ Res Public Health. (2017) 14:435.
doi: 10.3390/ijerph14040435

3. Barazzoni R, Cappellari GG. Double burden of malnutrition in
persons with obesity. Rev Endocrine Metab Disord. (2020) 21:307–13.
doi: 10.1007/s11154-020-09578-1

4. Alshwaiyat NM, Ahmad A, Wan Hassan WMR, Al-Jamal HAN. Association
between obesity and iron deficiency (Review). Exp Therap Med. (2021)
22:1268. doi: 10.3892/etm.2021.10703

5. Ma Y, Bertone ER, Stanek EJ III, Reed GW, Hebert JR, Cohen NL, et al.
Association between eating patterns and obesity in a free-living US adult
population. Am J Epidemiol. (2003) 158:85–92. doi: 10.1093/aje/kwg117

6. Marín-Guerrero AC, Gutierrez-Fisac JL, Guallar-Castillón P, Banegas JR,
Rodríguez-Artalejo F. Eating behaviours and obesity in the adult population
of Spain. Br J Nutr. (2008) 100:1142–8. doi: 10.1017/S0007114508966137

7. Berg C, Lappas G, Wolk A, Strandhagen E, Torén K, Rosengren A,
et al. Eating patterns and portion size associated with obesity in a
Swedish population. Appetite. (2009) 52:21–6. doi: 10.1016/j.appet.2008.
07.008
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Relationship between health behaviour and body mass index in the Serbian
adult population: data from National Health Survey 2013. Int J Public Health.
(2016) 61:57–68. doi: 10.1007/s00038-015-0765-9

9. O’Neil CE, Byrd-Bredbenner C, Hayes D, Jana L, Klinger SE, Stephenson-
Martin S. The role of breakfast in health: definition and criteria for a quality
breakfast. J Acad Nutr Diet. (2014) 114:S8–26. doi: 10.1016/j.jand.2014.08.022

10. Gibney MJ, Barr SI, Bellisle F, Drewnowski A, Fagt S, Livingstone B, et al.
Breakfast in human nutrition: the international breakfast research initiative.
Nutrients. (2018) 10:559. doi: 10.3390/nu10050559

11. Fayet-Moore F, Kim J, Sritharan N, Petocz P. Impact of breakfast skipping and
breakfast choice on the nutrient intake and body mass index of Australian
children. Nutrients. (2016) 8:487. doi: 10.3390/nu8080487

12. Blondin SA, Anzman-Frasca S, Djang HC, Economos CD. Breakfast
consumption and adiposity among children and adolescents: an
updated review of the literature. Pediatr Obes. (2016) 11:333–48.
doi: 10.1111/ijpo.12082

13. Horikawa C, Kodama S, Yachi Y, Heianza Y, Hirasawa R, Ibe Y, et al.
Skipping breakfast and prevalence of overweight and obesity in Asian
and Pacific regions: a meta-analysis. Prevent Med. (2011) 53:260–7.
doi: 10.1016/j.ypmed.2011.08.030

14. Wennberg M, Gustafsson PE, Wennberg P, Hammarström A. Poor breakfast
habits in adolescence predict the metabolic syndrome in adulthood. Public
Health Nutr. (2015) 18:122–9. doi: 10.1017/S1368980013003509

15. Timlin MT, Pereira MA. Breakfast frequency and quality in the etiology
of adult obesity and chronic diseases. Nutr Rev. (2007) 65:268–81.
doi: 10.1111/j.1753-4887.2007.tb00304.x

16. Ma X, Chen Q, Pu Y, Guo M, Jiang Z, Huang W, et al. Skipping breakfast is
associated with overweight and obesity: a systematic review andmeta-analysis.
Obes Res Clin Pract. (2020) 14:1–8. doi: 10.1016/j.orcp.2019.12.002

17. Wicherski J, Schlesinger S, Fischer F. Association between breakfast skipping
and body weight—a systematic review and meta-analysis of observational
longitudinal studies. Nutrients. (2021) 13:272. doi: 10.3390/nu13010272

18. Geliebter A, Astbury NM, Aviram-Friedman R, Yahav E, Hashim S. Skipping
breakfast leads to weight loss but also elevated cholesterol compared
with consuming daily breakfasts of oat porridge or frosted cornflakes in
overweight individuals: a randomised controlled trial. J Nutr Sci. (2014) 3:e56.
doi: 10.1017/jns.2014.51

Frontiers in Nutrition | www.frontiersin.org 6 February 2022 | Volume 8 | Article 761383

https://doi.org/10.1016/S0140-6736(18)30794-3
https://doi.org/10.3390/ijerph14040435
https://doi.org/10.1007/s11154-020-09578-1
https://doi.org/10.3892/etm.2021.10703
https://doi.org/10.1093/aje/kwg117
https://doi.org/10.1017/S0007114508966137
https://doi.org/10.1016/j.appet.2008.07.008
https://doi.org/10.1007/s00038-015-0765-9
https://doi.org/10.1016/j.jand.2014.08.022
https://doi.org/10.3390/nu10050559
https://doi.org/10.3390/nu8080487
https://doi.org/10.1111/ijpo.12082
https://doi.org/10.1016/j.ypmed.2011.08.030
https://doi.org/10.1017/S1368980013003509
https://doi.org/10.1111/j.1753-4887.2007.tb00304.x
https://doi.org/10.1016/j.orcp.2019.12.002
https://doi.org/10.3390/nu13010272
https://doi.org/10.1017/jns.2014.51
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://www.frontiersin.org/journals/nutrition#articles


AlFaris et al. Breakfast Skipping in Middle-Aged Men

19. Dhurandhar EJ. True, true, unrelated? A review of recent evidence for a causal
influence of breakfast on obesity. Curr Opin Endocrinol Diabetes Obes. (2016)
23:384–8. doi: 10.1097/MED.0000000000000281

20. Verdalet-Olmedo M, Sampieri CL, Morales-Romero J, de Guevara HML,
Machorro-Castaño ÁM, León-Córdoba K. Omission of breakfast and risk
of gastric cancer in Mexico. World J Gastrointest Oncol. (2012) 4:223.
doi: 10.4251/wjgo.v4.i11.223

21. Uemura M, Yatsuya H, Hilawe EH, Li Y, Wang C, Chiang C, et al. Breakfast
skipping is positively associated with incidence of type 2 diabetes mellitus:
evidence from the AichiWorkers’ Cohort Study. J Epidemiol. (2015) 25:351–8.
doi: 10.2188/jea.JE20140109

22. Bandyopadhyay D, Ashish K, Hajra A, Ghosh RK. An interesting insight
into breakfast and cardiovascular disease. Int J Cardiol. (2018) 256:7.
doi: 10.1016/j.ijcard.2017.11.008

23. Adamska-Patruno E, Billing-Marczak K, Orlowski M, Gorska M, Krotkiewski
M, Kretowski A. A synergistic formulation of plant extracts decreases
postprandial glucose and insulin peaks: results from two randomized,
controlled, cross-over studies using real-world meals. Nutrients. (2018)
10:956. doi: 10.3390/nu10080956

24. Önnerfält J, Erlanson-Albertsson C, Montelius C, Thorngren-Jerneck K.
Obese children aged 4–6 displayed decreased fasting and postprandial
ghrelin levels in response to a test meal. Acta Paediatr. (2018) 107:523–8.
doi: 10.1111/apa.14165

25. Kral TV, Whiteford LM, Heo M, Faith MS. Effects of eating breakfast
compared with skipping breakfast on ratings of appetite and intake at
subsequent meals in 8-to 10-y-old children.Am J Clin Nutr. (2011) 93:284–91.
doi: 10.3945/ajcn.110.000505

26. Chowdhury EA, Richardson JD, Holman GD, Tsintzas K, Thompson D,
Betts JA. The causal role of breakfast in energy balance and health: a
randomized controlled trial in obese adults. Am J Clin Nutr. (2016) 103:747–
56. doi: 10.3945/ajcn.115.122044

27. Jakubowicz D, Wainstein J, Ahren B, Landau Z, Bar-Dayan Y, Froy
O. Fasting until noon triggers increased postprandial hyperglycemia and
impaired insulin response after lunch and dinner in individuals with type
2 diabetes: a randomized clinical trial. Diabetes Care. (2015) 38:1820–6.
doi: 10.2337/dc15-0761

28. Jakubowicz D, Wainstein J, Landau Z, Raz I, Ahren B, Chapnik N, et al.
Influences of breakfast on clock gene expression and postprandial glycemia in
healthy individuals and individuals with diabetes: a randomized clinical trial.
Diabetes Care. (2017) 40:1573–9. doi: 10.2337/dc16-2753

29. Witbracht M, Keim NL, Forester S, Widaman A, Laugero K. Female breakfast
skippers display a disrupted cortisol rhythm and elevated blood pressure.
Physiol Behav. (2015) 140:215–21. doi: 10.1016/j.physbeh.2014.12.044

30. De Bel-Air F. Demography, Migration and Labour Market in Saudi Arabia.

Gulf Labour Markets and Migration. European University Institute (EUI) and
Gulf Research Center (GRC) GLMM - EN - No 1/ (2014). Available online at:
https://cadmus.eui.eu/bitstream/handle/1814/32151/GLMM%20ExpNote_
01-2014.pdf (accessed August 16, 2021).

31. General Authority of Statistics of Saudi Arabia (2010). Population by

Gender, Age Groups and Nationality (Saudi/Non-Saudi), The Fifth Saudi

Census. Available online at: https://www.stats.gov.sa/sites/default/files/ar-
census2010-dtl-result_2_1.pdf (accessed August 16, 2021).

32. WHO (2017). Obesity and Overweight. Geneva: World Health Organization.
33. Kahleova H, Lloren JI, Mashchak A, Hill M, Fraser GE. Meal frequency and

timing are associated with changes in body mass index in adventist health
study 2. J Nutr. (2017) 147:1722–8. doi: 10.3945/jn.116.244749

34. Dubois L, GirardM, KentMP, Farmer A, Tatone-Tokuda F. Breakfast skipping
is associated with differences in meal patterns, macronutrient intakes and
overweight among pre-school children. Public Health Nutr. (2009) 12:19–28.
doi: 10.1017/S1368980008001894

35. Bjørnarå HB, Vik FN, Brug J, Manios Y, De Bourdeaudhuij I, Jan N, et al.
The association of breakfast skipping and television viewing at breakfast with
weight status among parents of 10–12-year-olds in eight European countries;
the ENERGY (EuropeaN Energy balance Research to prevent excessive weight
Gain among Youth) cross-sectional study. Public Health Nutr. (2014) 17:906–
14. doi: 10.1017/S136898001300061X

36. Lazzeri G, Giacchi MV, Spinelli A, Pammolli A, Dalmasso P, Nardone P,
et al. Overweight among students aged 11–15 years and its relationship

with breakfast, area of residence and parents’ education: results from
the Italian HBSC 2010 cross-sectional study. Nutr J. (2014) 13:1–10.
doi: 10.1186/1475-2891-13-69

37. Otaki N, Obayashi K, Saeki K, Kitagawa M, Tone N, Kurumatani N.
Relationship between breakfast skipping and obesity among elderly: cross-
sectional analysis of the Heijo-Kyo study. J Nutr Health Aging. (2017) 21:501–
4. doi: 10.1007/s12603-016-0792-0

38. Nilsen BB, Yngve A, Monteagudo C, Tellström R, Scander H, Werner
B. Reported habitual intake of breakfast and selected foods in relation
to overweight status among seven-to nine-year-old Swedish children.
Scand J Public Health. (2017) 45:886–94. doi: 10.1177/14034948177
24951

39. Al-Rethaiaa AS, Fahmy AEA, Al-Shwaiyat NM. Obesity and eating habits
among college students in Saudi Arabia: a cross sectional study. Nutr J. (2010)
9:39. doi: 10.1186/1475-2891-9-39

40. Deshmukh-Taskar PR, Nicklas TA, O’Neil CE, Keast DR, Radcliffe JD, Cho S.
The relationship of breakfast skipping and type of breakfast consumption with
nutrient intake and weight status in children and adolescents: the National
Health and Nutrition Examination Survey 1999-2006. J Am Diet Assoc. (2010)
110:869–78. doi: 10.1016/j.jada.2010.03.023

41. Mansouri M, Hasani-Ranjbar S, Yaghubi H, Rahmani J, Tabrizi YM,
Keshtkar A, et al. Breakfast consumption pattern and its association with
overweight and obesity among University students: a population-based
study. Eating Weight Disord Stud Anorexia Bulimia Obes. (2020) 25:379–87.
doi: 10.1007/s40519-018-0609-8

42. Kutsuma A, Nakajima K, Suwa K. Potential association between breakfast
skipping and concomitant late-night-dinner eating with metabolic syndrome
and proteinuria in the Japanese population. Scientifica. (2014) 2014:253581.
doi: 10.1155/2014/253581

43. Huang CJ, Hu HT, Fan YC, Liao YM, Tsai PS. Associations of breakfast
skipping with obesity and health-related quality of life: evidence
from a national survey in Taiwan. Int J Obes. (2010) 34:720–5.
doi: 10.1038/ijo.2009.285

44. Merten MJ, Williams AL, Shriver LH. Breakfast consumption in adolescence
and young adulthood: parental presence, community context, and
obesity. J Am Diet Assoc. (2009) 109:1384–91. doi: 10.1016/j.jada.2009.
05.008

45. Tee ES, Nurliyana AR, Karim NA, Jan Mohamed HJB, Tan SY, Appukutty M,
et al. Breakfast consumption among Malaysian primary and secondary
school children and relationship with body weight status-Findings
from the MyBreakfast Study. Asia Pac J Clin Nutr. (2018) 27:421–32.
doi: 10.6133/apjcn.062017.12

46. Kito K, Kuriyama A, Takahashi Y, Nakayama T. Impacts of skipping breakfast
and late dinner on the incidence of being overweight: a 3-year retrospective
cohort study of men aged 20–49 years. J Hum Nutr Dietet. (2019) 32:349–55.
doi: 10.1111/jhn.12640

47. Van Der Heijden AA, Hu FB, Rimm EB, Van Dam RM. A prospective study
of breakfast consumption and weight gain among US men. Obesity. (2007)
15:2463–9. doi: 10.1038/oby.2007.292

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2022 AlFaris, Alshwaiyat, Alkhalidy, Alagal, AlTamimi and AlKehayez.

This is an open-access article distributed under the terms of the Creative Commons

Attribution License (CC BY). The use, distribution or reproduction in other forums

is permitted, provided the original author(s) and the copyright owner(s) are credited

and that the original publication in this journal is cited, in accordance with accepted

academic practice. No use, distribution or reproduction is permitted which does not

comply with these terms.

Frontiers in Nutrition | www.frontiersin.org 7 February 2022 | Volume 8 | Article 761383

https://doi.org/10.1097/MED.0000000000000281
https://doi.org/10.4251/wjgo.v4.i11.223
https://doi.org/10.2188/jea.JE20140109
https://doi.org/10.1016/j.ijcard.2017.11.008
https://doi.org/10.3390/nu10080956
https://doi.org/10.1111/apa.14165
https://doi.org/10.3945/ajcn.110.000505
https://doi.org/10.3945/ajcn.115.122044
https://doi.org/10.2337/dc15-0761
https://doi.org/10.2337/dc16-2753
https://doi.org/10.1016/j.physbeh.2014.12.044
https://cadmus.eui.eu/bitstream/handle/1814/32151/GLMM%20ExpNote_01-2014.pdf
https://cadmus.eui.eu/bitstream/handle/1814/32151/GLMM%20ExpNote_01-2014.pdf
https://www.stats.gov.sa/sites/default/files/ar-census2010-dtl-result_2_1.pdf
https://www.stats.gov.sa/sites/default/files/ar-census2010-dtl-result_2_1.pdf
https://doi.org/10.3945/jn.116.244749
https://doi.org/10.1017/S1368980008001894
https://doi.org/10.1017/S136898001300061X
https://doi.org/10.1186/1475-2891-13-69
https://doi.org/10.1007/s12603-016-0792-0
https://doi.org/10.1177/1403494817724951
https://doi.org/10.1186/1475-2891-9-39
https://doi.org/10.1016/j.jada.2010.03.023
https://doi.org/10.1007/s40519-018-0609-8
https://doi.org/10.1155/2014/253581
https://doi.org/10.1038/ijo.2009.285
https://doi.org/10.1016/j.jada.2009.05.008
https://doi.org/10.6133/apjcn.062017.12
https://doi.org/10.1111/jhn.12640
https://doi.org/10.1038/oby.2007.292
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://www.frontiersin.org/journals/nutrition#articles

	Breakfast Skipping in a Multi-Ethnic Population of Middle-Aged Men and Relationship With Sociodemographic Variables and Weight Status
	Introduction
	Methods
	Study Design and Participants
	Sociodemographic Variables
	Weight and Height Measurements
	Breakfast Consumption
	Statistical Analysis

	Results
	Discussion
	Conclusions
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	References


