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Abstract: Frequency of alcohol drinking is a potential predictor of binge drinking of alcohol,
a serious social problem for university students. Although previous studies have identified
skipping breakfast as a predictor of various health-compromising behaviors and cardiometabolic
diseases, few studies have assessed the association between skipping breakfast and the incidence
of frequent alcohol drinking. This retrospective cohort study included 17,380 male and 8799 female
university students aged 18-22 years admitted to Osaka universities between 2004 and 2015. The
association between breakfast frequency (eating every day, skipping occasionally, and skipping
often/usually) and the incidence of frequent alcohol drinking, defined as drinking >4 days/week,
was assessed using multivariable-adjusted Cox proportional hazards models. During the median
observational period of 3.0 years, 878 (5.1%) men and 190 (2.2%) women engaged in frequent
alcohol drinking. Skipping breakfast was significantly associated with the incidence of frequent
alcohol drinking (adjusted hazard ratios [95% confidence interval] of eating every day, skipping
occasionally, and skipping often/usually: 1.00 [reference], 1.02 [0.84-1.25], and 1.48 [1.17-1.88]
in men; 1.00 [reference], 1.60 [1.03-2.49], and 3.14 [1.88-5.24] in women, respectively). University
students who skipped breakfast were at a higher risk of frequent alcohol drinking than those who
ate breakfast every day.

Keywords: university students; skipping breakfast; frequency of alcohol drinking

1. Introduction

Excessive alcohol consumption is a global health and social burden because it is
associated with suicide [1], death by injury [2], liver cirrhosis [3], ischemic heart disease [4],
and cancers, including those of the oral cavity and pharynx, esophagus, colorectum, liver,
larynx, and female breast [5]. Binge drinking, a type of excessive alcohol consumption
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defined as consuming five or more standard drinks per occasion for men and four or more
drinks for women [6], is common in university students in many countries; 43—-44%, 56%,
76%, 26-28%, 23%, and 53% of university students had a recent history of binge drinking in
the US [7], the UK [8], Switzerland [9], China [10], and Japan [11], respectively. Recently,
binge drinking in university students has been regarded as a serious social problem in
these countries [11,12], because multiple studies showed that university students with a
binge drinking habit were at high risk of missed classes and lower grades [13]; injuries and
sexual assaults [14]; non-medical use of prescription drugs [15]; memory blackouts [16];
changes in brain function [17]; lingering cognitive deficits [18]; and even death [14]. One of
the key predictors of binge drinking in young adults is the frequency of alcohol drinking. A
large cross-sectional study, including 10,466 current drinkers aged 18-76 years in Canada,
reported that drinkers drinking alcohol >3 days/week were more vulnerable to binge
drinking than those drinking alcohol <3 days/week and, additionally, suggested that the
association between frequency of alcohol drinking and binge drinking was stronger in
younger drinkers than that in older drinkers [19]. Frequency of alcohol drinking may be a
potential target for suppressing the deleterious effects of binge drinking on young adults.

Breakfast is the most important meal of the day. Japanese people mainly eat rice
or bread at breakfast [20]. Multiple studies have identified skipping breakfast as a risk
factor for cardiometabolic diseases, including obesity [21], high blood pressure [22], high
low-density lipoprotein cholesterol level [23], type 2 diabetes [24], proteinuria [25], and
cardiovascular disease [26]. Skipping breakfast is common in university students [27]. The
prevalence of skipping breakfast in university students was 32%, 9-16%, 33%, 46-69%,
and 17-31% in the US [28], Spain [29,30], Australia [31], China [32,33], and Japan [34,35],
respectively. Some studies reported that skipping breakfast was associated with health-
compromising behaviors, such as smoking or alcohol drinking [36], in addition to affecting
test grades and school attendance [37]. Although several cross-sectional studies have
suggested an association between skipping breakfast and alcohol drinking in university
students, few cohort studies have confirmed this association [38,39].

The present 5-year retrospective cohort study aimed to clarify the association between
skipping breakfast and the incidence of frequent alcohol drinking in 26,179 university
students at a single national university in Japan, where drinking alcohol under the age
of 20 is prohibited by law. The findings of the present study clarify the clinical impact of
skipping breakfast on the frequency of alcohol drinking in young adults.

2. Materials and Methods
2.1. Participants

The eligible participants of the present study were 38,111 university students admitted
to Osaka University, one of the largest national universities in Japan, between 2004 and
2015. The participants underwent baseline health checkups on admission in April or
October between 2004 and 2015. We excluded 229 (0.6%) students aged <18 and >22 years,
36 (0.1%) who drank >4 days/week at baseline, 8918 (23.4%) with missing baseline data,
and 2749 (7.2%) who had no measurement of drinking status after their baseline checkups
during the 5-year observation period. Finally, we included 26,179 (68.7%) students to
assess the association between skipping breakfast and the incidence of frequent alcohol
drinking (Figure 1).

The study protocol was approved by the ethics committee of the Health and Counsel-
ing Center of Osaka University (No. 5, 2022) and Osaka University Hospital (No. 18352-3).
The present study used an opt-out approach to provide informed consent according to the
Japanese Ethical Guidelines for Medical and Health Research Involving Human Subjects.
All procedures in this study involving human participants were performed in accordance
with the ethical standards of the institutional and national research committee and with the
1964 Helsinki Declaration and its later amendments or comparable ethical standards.
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38,111 University students admitted to Osaka University between 2004 and 2015

9183 Excluded
229 Age <18 or >22 years at baseline checkup
36 >4 days/week of alcohol drinking at
baseline checkup
8918 Missing baseline data

v

A 4
28,928 Students aged 18-22 years with <3 days/week of alcohol drinking

2749 Excluded
2749 No measurement of drinking status during
the 5-year observational period

A4

A 4

26,179 Students with re-checkups during the 5-year observational period

Figure 1. Flow diagram of inclusion and exclusion of study participants.

2.2. Measurements

All data were retrieved from the electronic database of the Health and Counseling
Center of Osaka University. The baseline variables at the health checkup on admission
included age, body mass index (BMI = body weight (kg)/height? (m?)), and general
questionnaires regarding breakfast frequency, frequency of drinking alcohol, and potential
confounders, including smoking status [40,41], stress frequency [42,43], weekday sleep
duration [44,45], and living arrangements [27,46]. Breakfast frequency was determined
according to the question “How often did you have breakfast during the past year?”, for
which the possible responses were “eating almost every day”, “skipping occasionally”,
“skipping often”, and “skipping usually”. Frequency of alcohol drinking was based on the
question, “How often did you drink the past year?” with five possible responses: “I did not
drink”, “I drank occasionally”, “I drank a day/week”, “I drank 2-3 days/week”, and “I
drank >4 days/week”. Drinkers were defined as those who drank alcohol occasionally or
more. Frequent alcohol drinking was defined as drinking >4 days/week. Smoking status
was determined according to the question “Do you smoke?”; the possible answers were “I
do not smoke”, “I quit smoking”, “I would like to quit smoking”, and “I smoke”. Because
most students answered “I do not smoke” (male and female students, n = 17,335 [99.7%]
and 8790 [99.9%], respectively), smoking status was categorized into two categories: non-
smokers with the answer of “I do not smoke”, and smokers with other answers. Weekday
sleep duration was ascertained by the question “How long do you sleep on weekdays?”
with five possible responses of <5, 5-6, 67, 7-8, and >8 h. Living arrangement was asked
using the question “Which is your living arrangement?” with four possible answers: living
with family, living alone, living in a dormitory, and other living arrangements. Stress
frequency was determined by the question “Do you feel stressed?” with four possible
answers: “I rarely feel stressed”, “I sometimes feel stressed”, “I often felt stressed”, and “I
always feel stressed”.

The outcome measure of the present study was the incidence of frequent alcohol drink-
ing, which was defined as >4 days/week of alcohol drinking based on the questionnaire at
the annual health checkups during the 5-year observational period. We set the outcome at
>4 days/week of alcohol drinking because the previous Canadian cohort study showed
that adults with >3 day/week of alcohol drinking were vulnerable to binge drinking [19].
The observational period was defined as the period from the baseline health checkup on
admission to (i) the incidence of the outcome or (ii) the last answer to the questionnaire on
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frequency of alcohol drinking at the annual health checkups within 5 years (= 1825 days)
after the baseline checkup.

2.3. Statistical Analysis

Owing to the small number of students usually skipping breakfast (male and female
students, n = 201 [1.2%] and 76 [0.9%], respectively), we combined those usually skipping
breakfast and those skipping often into a single category. Thus, breakfast frequency was
recategorized into three groups: eating every day, skipping occasionally, and skipping
often/usually.

All analyses were performed separately for male and female students. Baseline char-
acteristics of the three groups of breakfast frequency were compared using analysis of
variance or the chi-square test, as appropriate. The cumulative probabilities of frequent
alcohol drinking in the three breakfast frequency groups were calculated using the Kaplan-—
Meier method and compared using the log-rank test. To assess the association between
breakfast frequency and the incidence of frequent alcohol drinking, unadjusted and ad-
justed hazard ratios (HRs) were calculated using unadjusted and multivariable-adjusted
Cox proportional hazard models. Multivariable-adjusted Cox proportional hazards models
included age (18, 19, 20, 21, and 22 years), BMI (kg/ m?), smoking status (for male stu-
dents), living arrangements (living with family, living alone, living in dormitories, and
other living arrangements), weekday sleep duration (<5, 5-6, 6-7, 7-8, and >8 h), and
stress frequency (rarely, sometimes, often, and always) as covariates. For female students,
smoking status was not included in the multivariable-adjusted model because of the small
number of smokers (n = 9). The proportional hazard assumption was tested using the
Schoenfeld residuals.

Continuous variables are expressed as mean =+ standard deviation or median (25-75%),
as appropriate, and categorical variables are expressed as numbers with proportions.
Statistical significance was set at p < 0.05. Statistical analyses were performed using Stata
version 16.1 (Stata Corp, College Station, TX, USA).

3. Results

The baseline characteristics of 17,380 male students are presented in Table 1. Com-
pared with 14,115 (81.2%) male students eating breakfast every day, 1030 (5.9%) male
students skipping breakfast often/usually were likely to be older, have lower BMI levels,
have a higher prevalence of smokers and drinkers, sleep longer on weekdays, and feel
stressed more frequently (p < 0.05). Similar tendencies were observed in 8799 female
students (Table 2).

During the median observational period of 3.03 (3.01-3.06) years, 686 (4.9%),
116 (5.2%), and 76 (7.4%) male students who ate breakfast every day, skipped it occasion-
ally, and skipped it often/usually, respectively, engaged in frequent alcohol drinking
(Table 3 and Figure 2a). An unadjusted model showed that male students skipping
breakfast were at a higher risk of frequent alcohol drinking than those eating every day
(unadjusted HR of eating every day, skipping occasionally, and skipping often/usually:
1.00 [reference], 1.06 [95% confidence interval, 0.87-1.30], and 1.52 [1.20-1.93], respec-
tively) (Table 3). Moreover, even after adjusting for clinically relevant factors, skip-
ping breakfast often/usually was significantly more associated with the incidence of
frequent alcohol drinking than eating every day (adjusted HR of eating every day, skip-
ping occasionally, and skipping often/usually: 1.00 [reference], 1.02 [0.84-1.25], and
1.48 [1.17-1.88], respectively) (Table 3).
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Table 1. Baseline characteristics of 17,380 male university students stratified by breakfast frequency.

Eatin, Skippin Skippin
Breakfast Frequency All EverygDay Occ};}s)ior%ally Oftlgr}:/Ufually
Number 17,380 14,115 2235 1030
Age: 18 years, n (%) 11,280 (64.9) 9398 (66.6) 1312 (58.7) 570 (55.3)
19 5583 (32.1) 4386 (31.1) 808 (36.2) 389 (37.8)
20 378 (2.2) 259 (1.8) 80 (3.6) 39 (3.8)
21 99 (0.6) 51 (0.4) 24 (1.1) 24 (2.3)
22 40 (0.2) 21 (0.2) 11 (0.5) 8(0.8)
Body mass index, kg/m? 21.6 £2.9 216 £2.9 215+29 212 +£29
Smokers, 1 (%) 45 (0.3) 20 (0.1) 18 (0.8) 7(0.7)
Drinkers, n (%) 1578 (9.1) 1107 (7.8) 304 (13.6) 167 (16.2)
Sleep duration: <5h, n (%) 536 (3.1) 417 (3.0) 68 (3.0) 51 (5.0)
5-6 5540 (31.9) 4519 (32.0) 698 (31.2) 323 (31.4)
6-7 8401 (48.3) 6910 (49.0) 1058 (47.3) 433 (42.0)
7-8 2487 (14.3) 1995 (14.1) 323 (14.5) 169 (16.4)
>8 416 (2.4) 274 (1.9) 88 (3.9) 54 (5.2)
Living arrangement:
Living with family, n (%) 8341 (48.0) 6939 (49.2) 931 (41.7) 471 (45.7)
Living alone 7726 (44.5) 6133 (43.5) 1112 (49.8) 481 (46.7)
Living in dormitory 1083 (6.2) 860 (6.1) 157 (7.0) 66 (6.4)
Other living arrangements 230 (1.3) 183 (1.3) 35 (1.6) 12 (1.2)
Stress frequency: rarely, 1 (%) 4499 (25.9) 3761 (26.6) 495 (22.1) 243 (23.6)
sometimes 10,110 (58.2) 8206 (58.1) 1341 (60.0) 563 (54.7)
often 2431 (14.0) 1899 (13.5) 347 (15.5) 185 (18.0)
always 340 (2.0) 249 (1.8) 52 (2.3) 39 (3.8)

Mean =+ standard deviation. p < 0.05 for all variables.

Table 2. Baseline characteristics of 8799 female university students stratified by breakfast frequency.

Eatin Skippin Skippin
Breakfast Frequency All EverygDay Occ};Is)ior%ally Oft}e)rI:/Ufually
Number 8799 7759 763 277
Age: 18 years, n (%) 6524 (74.1) 5822 (75.0) 534 (70.0) 168 (60.6)
19 2047 (23.3) 1785 (23.0) 187 (24.5) 75 (27.1)
20 157 (1.8) 111 (1.4) 25 (3.3) 21 (7.6)
21 47 (0.5) 26 (0.3) 11 (1.4) 10 (3.6)
22 24 (0.3) 15 (0.2) 6 (0.8) 3(1.1)
Body mass index, kg/m? 205+24 205+24 203 +24 204 +24
Smokers, 11 (%) 9(0.1) 6 (0.1) 2(0.3) 1(0.4)
Drinkers, n (%) 393 (4.5) 298 (3.8) 59 (7.7) 36 (13.0)
Sleep duration: <5h, n (%) 267 (3.0) 214 (2.8) 35 (4.6) 18 (6.5)
5-6 3144 (35.7) 2779 (35.8) 273 (35.8) 92 (33.2)
6-7 4181 (47.5) 3734 (48.1) 336 (44.0) 111 (40.1)
7-8 1090 (12.4) 944 (12.2) 103 (13.5) 43 (15.5)
>8 117 (1.3) 88 (1.1) 16 (2.1) 13 (4.7)
Living arrangement:
Living with family, n (%) 4586 (52.1) 4103 (52.9) 349 (45.7) 134 (48.4)
Living alone 3396 (38.6) 2944 (37.9) 331 (43.4) 121 (43.7)
Living in dormitory 616 (7.0) 534 (6.9) 66 (8.7) 16 (5.8)
Other living arrangements 201 (2.3) 178 (2.3) 17 (2.2) 6(2.2)
Stress frequency: rarely, 1 (%) 1800 (20.5) 1637 (21.1) 116 (15.2) 47 (17.0)
sometimes 5350 (60.8) 4714 (60.8) 476 (62.4) 160 (57.8)
often 1479 (16.8) 1274 (16.4) 144 (18.9) 61 (22.0)
always 170 (1.9) 134 (1.7) 27 (3.5) 9(3.2)

Mean =+ standard deviation. p < 0.05 for all variables.
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a. 17,380 male students

Of the 8799 female students, the incidence of frequent alcohol drinking was observed
in 150 (1.9%), 23 (3.0%), and 17 (6.1%) students eating breakfast every day, skipping it
occasionally, and skipping it often/usually, respectively, during the median observational
period of 3.04 years (3.01-3.06) (Table 3). Compared with students who ate breakfast every
day, the cumulative probability of frequent alcohol drinking was significantly higher in
students who skipped occasionally and often/usually (Figure 2b). In an unadjusted model,
skipping breakfast occasionally and often/usually was significantly associated with the
incidence of frequent alcohol drinking (unadjusted HR of eating every day, skipping occa-
sionally, and skipping often/usually: 1.00 [reference], 1.63 [1.05-2.52], and 3.15 [1.91-5.20],
respectively) (Table 3). A multivariable-adjusted model identified skipping occasionally and
often/usually as significant predictors of frequent drinking (adjusted HR of eating almost
every day, skipping occasionally, skipping often/usually: 1.00 [reference], 1.60 [1.03-2.49],
and 3.14 [1.88-5.24], respectively) (Table 3).

Table 3. Associations between breakfast frequency and the incidence of frequent drinking.

Eating Skipping Skipping
Every Day Occasionally Often/Usually
Male students
Incidence of frequent drinking, n (%) 686 (4.9) 116 (5.2) 76 (7.4)

Observational period, year 3.03 (3.01-3.06) 3.03 (3.01-3.06) 3.03 (3.01-3.06)

IR per 1000 PY (95% CI) 16.1(14.9-17.4)  17.4(14.5-20.9)  25.0 (20.0-31.4)
Unadjusted HR (95% CI) 1.00 (Reference)  1.06 (0.87-1.30) 1.52 (1.20-1.93)
Adjusted HR (95% CI) * 1.00 (Reference)  1.02 (0.84-1.25) 1.48 (1.17-1.88)

Female students

Incidence of frequent drinking, n (%) 150 (1.9) 23 (3.0) 17 (6.1)

Observational period, year 3.04 (3.02-3.06) 3.04 (3.01-3.06) 3.04 (3.01-3.06)
IR per 1000 PY (95% CI) 6.17 (5.3-7.2) 9.88 (6.6-14.9)  20.2 (12.6-32.5)
Unadjusted HR (95% CI) 1.00 (Reference)  1.63 (1.05-2.52) 3.15 (1.91-5.20)
Adjusted HR (95% CI) * 1.00 (Reference)  1.60 (1.03-2.49)  3.14 (1.88-5.24)

Median (25-75%). CI, confidence interval; IR, incidence rate; HR, hazard ratio; PY, person years. * Adjusted for age
(18,19, 20, 21, and 22 years), body mass index (kg/ mz), smoking status (for male students), living arrangements
(living with family, living alone, living in dormitories, and other living arrangements), weekday sleep duration
(<5,5-6, 6-7,7-8, and >8 h), and stress (rarely, sometimes, often, and always).

b. 8,799 female students

0.35 0.35
Eating every day Eating every day
—— —— — Skipping ocassionall P —— —— — Skipping ocassionally*

kS 0.30 pRIng Y ; 5 0.30 - pping y
8 --------- Skipping often/usually* ! 8 --------- Skipping often/usually*
c H c
[cRel [cRe
o€ 0.25 H o E 0.251
o X ' oX
cc ' £
55 i 5T
°5 0.20- ; °5 0.20-
=< =<
58 58
8% 015+ 8% 015+
<2< ' << '
o g Sg
[ [
> ST
=0 - =0 -
g£ 010 £2 010
2 =]
IS €
63 0.05 63 0.05 -

0.00 0.00

T T T T T T T T T T T T T T T T T T T T T T T T T T
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Observational period (year) Observational period (year)
Number at risk Number at risk
Eating every day 14115 14111 13217 11792 2073 819 Eating every day 7759 7746 7434 6641 1674 446

Skipping ocassionally 2235
Skipping often/usually 1030

2233
1030

2050
926

1783
797

350 151
172 67

759
274

709
251

622 158 42
217 58 23

Skipping ocassionally 763
Skipping often/usually 277

Figure 2. Baseline breakfast frequency and the incidence of frequent alcohol drinking in 17,380 male (a)
and 8799 female (b) students. * p < 0.05 (vs. eating every day).
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4. Discussion

The present retrospective cohort study identified skipping breakfast as a significant
predictor of frequent alcohol drinking in university students. Some advantages of the
present study were the cohort study design with the 5-year observational period and the
large sample size (1 = 26,179), which enabled statistically meaningful analyses to assess the
clinical impact of skipping breakfast on the incidence of frequent alcohol drinking in both
male and female students.

Several large cross-sectional studies have reported the association between skipping
breakfast and the prevalence of alcohol consumption. A Chinese cross-sectional study
including 19,542 school-aged adolescents reported that female adolescents who skipped
breakfast were more likely to drink during the past 7 days than those who did not skip
breakfast, whereas no association between skipping breakfast and the prevalence of drink-
ing was observed in male adolescents [39]. Another international cross-sectional study,
including 21,972 university students in 28 countries, reported an association between
the frequency of skipping breakfast and the prevalence of binge drinking [38]. These
cross-sectional studies suggest an association between skipping breakfast and alcohol
consumption. However, only a few cohort studies have ascertained the clinical impact of
skipping breakfast on alcohol consumption. The present retrospective cohort study, which
included 17,380 male and 8799 female university students, verified that skipping breakfast
predicted the incidence of frequent alcohol drinking in both male and female students
(Table 3 and Figure 2), suggesting that university students who skip breakfast might be
vulnerable to the detrimental effects of excessive alcohol consumption.

One plausible mechanism for the association between skipping breakfast and fre-
quency of alcohol drinking may be depression. Skipping breakfast is a clinical predictor
of depression. A 1-year prospective Chinese cohort study, including 757 university stu-
dents, reported that skipping breakfast, defined as breakfast consumption of <1, 2-5, vs.
>6 times/week, was associated with the incidence of self-reported depressive symptoms
based on the Zung Self-Rating Depression Scale in a dose-dependent manner [39]. A similar
dose-dependent association between skipping breakfast and the incidence of depression
was observed in 115,217 Chinese adolescents aged 12-18 years [47] and 716 Japanese adults
aged 19-68 years [48]. These studies suggest that students who skipped breakfast were at a
higher risk of depression in the present study. Young patients with depressive disorders
may be more vulnerable to frequent drinking. A Finnish cohort study, including 1545 ado-
lescent twins, showed that those diagnosed with depressive disorders, using the Diagnostic
and Statistical Manual of Mental Disorders, fourth edition (DSM-1V), were at a higher risk
of frequent use of alcohol [49]. Other cohort studies, including adolescents [50,51] and
university students [52], suggested that depressive disorders predict excessive alcohol use.
Therefore, given the results of these previous studies, university students who skipped
breakfast might be vulnerable to depression and were at a higher risk of frequent alco-
hol drinking in the present study. Further studies are essential to assess the underlying
mechanisms linking skipping breakfast with the incidence of frequent alcohol drinking.

The present study had several limitations. First, because alcohol consumption at each
drinking occasion was not available in the present study, the clinical impact of skipping
breakfast on the frequency of binge drinking was not assessed in the present study. An
international cross-sectional study including 21,972 university students in 28 countries
showed that skipping breakfast was associated with the prevalence of binge drinking [20].
However, few cohort studies have assessed the association between skipping breakfast
and the incidence of binge drinking, which should be clarified in future studies. Second,
the threshold of the frequency of skipping breakfast for the prediction of the incidence of
frequent alcohol drinking was not clear in the present study because of the questionnaire
of skipping breakfast with subjective responses of “Eating almost every day”, “Skipping
occasionally”, “Skipping often”, and “Usually skipping”. Although the present study could
not assess a cutoff value for the frequency (days/week) of skipping breakfast to predict
the incidence of frequent alcohol drinking, it clarified the dose-dependent association
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between breakfast frequency and the incidence of frequent alcohol drinking. Our previous
retrospective cohort study, using the same questionnaire for breakfast frequency, disclosed
a similar dose-dependent association between breakfast frequency and the incidence of
proteinuria in 5439 female workers [25]. The results of the present study and our previous
study strongly suggest the subjective questionnaire for breakfast frequency have a clinical
relevance. The optimal cutoff value of the frequency (day/week) of skipping breakfast
should be assessed in future studies. Third, the present study included university students
from a single national university in Japan. The generalizability of the findings of this
study should be confirmed in different cohorts. Fourth, because of the nature of the
observational study design of the present study, the association between breakfast frequency
and the incidence of frequent alcohol drinking was critically confounded by unmeasured
factors. The clinical impact of breakfast frequency should be verified by randomized
controlled trials.

5. Conclusions

The present retrospective cohort study, which included 26,179 university students at a
single university, identified skipping breakfast as a significant predictor of the incidence
of frequent alcohol drinking. These findings provide clinically useful information to
identify university students potentially vulnerable to excessive alcohol consumption. A
well-designed study is essential to verify the clinical impact of skipping breakfast on alcohol
use disorders in young adults.

Author Contributions: Conceptualization: R.Y. (Ryohei Yamamoto), M.N., K.Y.-T. and T.M.
(Toshiki Moriyama); Methodology: R.Y. (Ryohei Yamamoto); Software: R.Y. (Ryohei Yamamoto); Vali-
dation: R.Y. (Ryohei Yamamoto); Formal analysis: Y.M.; Investigation: Y.M. and R.Y.(Ryohei Yamamoto);
Resources: R.Y. (Ryohei Yamamoto), C.I, S.I, KN., M.N,, TK,, K.Y.-T., LN. and T.M. (Toshiki Moriyama);
Data curation: R.Y. (Ryohei Yamamoto); Writing—original draft: Y.M. and R.Y. (Ryohei Yamamoto);
Writing—review and editing: M.S., TM. (Taisuke Matsushita), R.Y. (Ryuichi Yoshimura), N.O., M.M.,
IM.,, J K. and Y.S,; Visualization Y.M.; Supervision: T.M. (Toshiki Moriyama); Project administration:
R.Y. (Ryohei Yamamoto), M.N., TK., K.Y.-T., LN. and T.M. (Toshiki Moriyama). All authors have read
and agreed to the published version of the manuscript.

Funding: This study received no external funding.

Institutional Review Board statement: The study protocol was approved by the ethics committee of
the Health and Counseling Center at Osaka University (No. 5, 2022) and Osaka University Hospital
(No. 18352-3). The present study used an opt-out approach to provide informed consent according
to the Japanese Ethical Guidelines for Medical and Health Research Involving Human Subjects. All
procedures in this study involving human participants were performed in accordance with the ethical
standards of the institutional and national research committee and with the 1964 Helsinki Declaration
and its later amendments or comparable ethical standards.

Informed Consent Statement: The present study used an opt-out approach to provide informed
consent according to the Japanese Ethical Guidelines for Medical and Health Research Involving
Human Subjects.

Data Availability Statement: The data presented in this study are available upon request from the
corresponding author. The data are not publicly available because they were not originally collected
for research purposes.

Conflicts of Interest: The authors declare no conflict of interest.

1. Isaacs, J.Y.; Smith, M.M.; Sherry, S.B.; Seno, M.; Moore, M.L.; Stewart, S.H. Alcohol Use and Death by Suicide: A Meta-Analysis of
33 Studies. Suicide Life Threat. Behav. 2022. [CrossRef] [PubMed]

2. Roerecke, M.; Rehm, J. Cause-Specific Mortality Risk in Alcohol Use Disorder Treatment Patients: A Systematic Review and
Meta-Analysis. Int. J. Epidemiol. 2014, 43, 906-919. [CrossRef] [PubMed]

3. Roerecke, M.; Vafaei, A.; Hasan, O.S.M.; Chrystoja, B.R.; Cruz, M.; Lee, R.; Neuman, M.G.; Rehm, J. Alcohol Consumption and
Risk of Liver Cirrhosis: A Systematic Review and Meta-Analysis. Am. ]. Gastroenterol. 2019, 114, 1574-1586. [CrossRef] [PubMed]


http://doi.org/10.1111/sltb.12846
http://www.ncbi.nlm.nih.gov/pubmed/35181905
http://doi.org/10.1093/ije/dyu018
http://www.ncbi.nlm.nih.gov/pubmed/24513684
http://doi.org/10.14309/ajg.0000000000000340
http://www.ncbi.nlm.nih.gov/pubmed/31464740

Nutrients 2022, 14, 2657 90of 10

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Roerecke, M.; Rehm, J. Alcohol Consumption, Drinking Patterns, and Ischemic Heart Disease: A Narrative Review of Meta-
Analyses and a Systematic Review and Meta-Analysis of the Impact of Heavy Drinking Occasions on Risk for Moderate Drinkers.
BMC Med. 2014, 12, 182. [CrossRef]

Bagnardi, V.; Rota, M.; Botteri, E.; Tramacere, L; Islami, F.; Fedirko, V.; Scotti, L.; Jenab, M.; Turati, F.; Pasquali, E.; et al. Alcohol
Consumption and Site-Specific Cancer Risk: A Comprehensive Dose—Response Meta-Analysis. Br. J. Cancer 2015, 112, 580-593.
[CrossRef]

Wechsler, H.; Davenport, A.; Dowdall, G.; Moeykens, B.; Castillo, S. Health and Behavioral Consequences of Binge Drinking in
College. A National Survey of Students at 140 Campuses. JAMA 1994, 272, 1672-1677. [CrossRef]

Wechsler, H.; Lee, ].E.; Kuo, M.; Seibring, M.; Nelson, T.F,; Lee, H. Trends in College Binge Drinking during a Period of Increased
Prevention Efforts. Findings from 4 Harvard School of Public Health College Alcohol Study Surveys: 1993-2001. J. Am. Coll.
Health 2002, 50, 203-217. [CrossRef]

Dodd, LJ.; Al-Nakeeb, Y.; Nevill, A.; Forshaw, M.]. Lifestyle Risk Factors of Students: A Cluster Analytical Approach. Prev. Med.
2010, 51, 73-77. [CrossRef]

Zysset, A.; Volken, T.; Amendola, S.; Von Wyl, A.; Dratva, ]J. Change in Alcohol Consumption and Binge Drinking in University
Students During the Early COVID-19 Pandemic. Front. Public Health 2022, 10, 854350. [CrossRef]

Ji, C.-Y,; Hu, P--J.; Song, Y. The Epidemiology of Alcohol Consumption and Misuse among Chinese College Students. Alcohol
Alcohol. 2012, 47, 464-472. [CrossRef]

Kawaida, K.; Yoshimoto, H.; Morita, N.; Ogai, Y.; Saito, T. The Prevalence of Binge Drinking and Alcohol-Related Consequences
and Their Relationship among Japanese College Students. Tohoku J. Exp. Med. 2021, 254, 41-47. [CrossRef] [PubMed]

White, A.; Hingson, R. The Burden of Alcohol Use: Excessive Alcohol Consumption and Related Consequences among College
Students. Alcohol Res. 2013, 35, 201-218.

Gill, J.S. Reported Levels of Alcohol Consumption and Binge Drinking within the UK Undergraduate Student Population over
the Last 25 Years. Alcohol Alcohol. 2002, 37, 109-120. [CrossRef] [PubMed]

Hingson, RW.; Zha, W.; Weitzman, E.R. Magnitude of and Trends in Alcohol-Related Mortality and Morbidity among U.S.
College Students Ages 18-24, 1998-2005. . Stud. Alcohol Drugs Suppl. 2009, s16, 12-20. [CrossRef] [PubMed]

McCabe, S.E.; Cranford, J.A.; Boyd, C.J. The Relationship between Past-Year Drinking Behaviors and Nonmedical Use of
Prescription Drugs: Prevalence of Co-Occurrence in a National Sample. Drug Alcohol Depend. 2006, 84, 281-288. [CrossRef]
[PubMed]

White, A.M.; Jamieson-Drake, D.W.; Swartzwelder, H.S. Prevalence and Correlates of Alcohol-Induced Blackouts among College
Students: Results of an e-Mail Survey. J. Am. Coll. Health 2002, 51, 117-131. [CrossRef]

Wetherill, R.R.; Schnyer, D.M.; Fromme, K. Acute Alcohol Effects on Contextual Memory BOLD Response: Differences Based on
Fragmentary Blackout History. Alcohol. Clin. Exp. Res. 2012, 36, 1108-1115. [CrossRef]

Jia-Richards, M.; Sexton, J.N.; Dolan, S.L. Predicting Alcohol Use with Subjective and Objective Measures of Cognitive Function
in Healthy College Students. J. Am. Coll. Health 2021, 6, 1-9. [CrossRef]

Paradis, C.; Demers, A.; Picard, E.; Graham, K. The Importance of Drinking Frequency in Evaluating Individuals” Drinking
Patterns: Implications for the Development of National Drinking Guidelines. Addiction 2009, 104, 1179-1184. [CrossRef]
Shinozaki, N.; Murakami, K.; Asakura, K.; Masayasu, S.; Sasaki, S. Identification of Dish-Based Dietary Patterns for Breakfast,
Lunch, and Dinner and Their Diet Quality in Japanese Adults. Nutrients 2020, 13, 67. [CrossRef]

Odegaard, A.O.; Jacobs, D.R,; Steffen, L.M.; Van Horn, L.; Ludwig, D.S.; Pereira, M. A. Breakfast Frequency and Development of
Metabolic Risk. Diabetes Care 2013, 36, 3100-3106. [CrossRef] [PubMed]

Cayres, S.U.; Junior, LEFE; Barbosa, M.E; Christofaro, D.G.D.; Fernandes, R.A. Breakfast Frequency, Adiposity, and Cardiovascular
Risk Factors as Markers in Adolescents. Cardiol. Young 2016, 26, 244-249. [CrossRef] [PubMed]

Bonnet, J.P.; Cardel, M.L; Cellini, J.; Hu, E.B.; Guasch-Ferré, M. Breakfast Skipping, Body Composition, and Cardiometabolic Risk:
A Systematic Review and Meta-Analysis of Randomized Trials. Obesity 2020, 28, 1098-1109. [CrossRef]

Ballon, A.; Neuenschwander, M.; Schlesinger, S. Breakfast Skipping Is Associated with Increased Risk of Type 2 Diabetes among
Adults: A Systematic Review and Meta-Analysis of Prospective Cohort Studies. J. Nutr. 2019, 149, 106-113. [CrossRef] [PubMed]
Tomi, R.; Yamamoto, R.; Shinzawa, M.; Kimura, Y.; Fujii, Y.; Aoki, K.; Ozaki, S.; Yoshimura, R.; Taneike, M.; Nakanishi, K.; et al.
Frequency of Breakfast, Lunch, and Dinner and Incidence of Proteinuria: A Retrospective Cohort Study. Nutrients 2020, 12, 3549.
[CrossRef]

Takagi, H.; Hari, Y.; Nakashima, K.; Kuno, T.; Ando, T. ALICE (All-Literature Investigation of Cardiovascular Evidence) Group
Meta-Analysis of Relation of Skipping Breakfast With Heart Disease. Am. J. Cardiol. 2019, 124, 978-986. [CrossRef]

Pendergast, FJ.; Livingstone, K.M.; Worsley, A.; McNaughton, S.A. Correlates of Meal Skipping in Young Adults: A Systematic
Review. Int. |. Behav. Nutr. Phys. Act. 2016, 13, 125. [CrossRef]

Malinauskas, B.M.; Raedeke, T.D.; Aeby, V.G.; Smith, J.L.; Dallas, M.B. Dieting Practices, Weight Perceptions, and Body
Composition: A Comparison of Normal Weight, Overweight, and Obese College Females. Nutr. J. 2006, 5, 11. [CrossRef]
Telleria-Aramburu, N.; Arroyo-Izaga, M. Risk Factors of Overweight/Obesity-Related Lifestyles in University Students: Results
from the EHU12/24 Study. Br. J. Nutr. 2022, 127, 914-926. [CrossRef]


http://doi.org/10.1186/s12916-014-0182-6
http://doi.org/10.1038/bjc.2014.579
http://doi.org/10.1001/jama.1994.03520210056032
http://doi.org/10.1080/07448480209595713
http://doi.org/10.1016/j.ypmed.2010.04.005
http://doi.org/10.3389/fpubh.2022.854350
http://doi.org/10.1093/alcalc/ags037
http://doi.org/10.1620/tjem.254.41
http://www.ncbi.nlm.nih.gov/pubmed/34039787
http://doi.org/10.1093/alcalc/37.2.109
http://www.ncbi.nlm.nih.gov/pubmed/11912065
http://doi.org/10.15288/jsads.2009.s16.12
http://www.ncbi.nlm.nih.gov/pubmed/19538908
http://doi.org/10.1016/j.drugalcdep.2006.03.006
http://www.ncbi.nlm.nih.gov/pubmed/16621337
http://doi.org/10.1080/07448480209596339
http://doi.org/10.1111/j.1530-0277.2011.01702.x
http://doi.org/10.1080/07448481.2021.2007934
http://doi.org/10.1111/j.1360-0443.2009.02586.x
http://doi.org/10.3390/nu13010067
http://doi.org/10.2337/dc13-0316
http://www.ncbi.nlm.nih.gov/pubmed/23775814
http://doi.org/10.1017/S1047951115000050
http://www.ncbi.nlm.nih.gov/pubmed/25668394
http://doi.org/10.1002/oby.22791
http://doi.org/10.1093/jn/nxy194
http://www.ncbi.nlm.nih.gov/pubmed/30418612
http://doi.org/10.3390/nu12113549
http://doi.org/10.1016/j.amjcard.2019.06.016
http://doi.org/10.1186/s12966-016-0451-1
http://doi.org/10.1186/1475-2891-5-11
http://doi.org/10.1017/S0007114521001483

Nutrients 2022, 14, 2657 10 of 10

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

Rodriguez-Mufioz, PM.; Carmona-Torres, ].M.; Rivera-Picon, C.; Fabbian, F.; Manfredini, R.; Rodriguez-Borrego, M.A;
Loépez-Soto, PJ. Associations between Chronotype, Adherence to the Mediterranean Diet and Sexual Opinion among Uni-
versity Students. Nutrients 2020, 12, 1900. [CrossRef]

Lovell, G.P; Nash, K,; Sharman, R.; Lane, B.R. A Cross-Sectional Investigation of Depressive, Anxiety, and Stress Symptoms and
Health-Behavior Participation in Australian University Students. Nurs. Health Sci. 2015, 17, 134-142. [CrossRef] [PubMed]

Hu, Z.; Tang, L.; Chen, L.; Kaminga, A.C.; Xu, H. Prevalence and Risk Factors Associated with Primary Dysmenorrhea among
Chinese Female University Students: A Cross-Sectional Study. J. Pediatr. Adolesc. Gynecol. 2020, 33, 15-22. [CrossRef] [PubMed]
Ren, Z.; Cao, J.; Cheng, P; Shi, D.; Cao, B.; Yang, G.; Liang, S.; Du, F; Su, N.; Yu, M.; et al. Association between Breakfast
Consumption and Depressive Symptoms among Chinese College Students: A Cross-Sectional and Prospective Cohort Study. Int.
J. Environ. Res. Public Health 2020, 17, 1571. [CrossRef]

Yamamoto, R.; Tomi, R.; Shinzawa, M.; Yoshimura, R.; Ozaki, S.; Nakanishi, K.; Ide, S.; Nagatomo, I.; Nishida, M.; Yamauchi-
Takihara, K.; et al. Associations of Skipping Breakfast, Lunch, and Dinner with Weight Gain and Overweight/Obesity in
University Students: A Retrospective Cohort Study. Nutrients 2021, 13, 271. [CrossRef]

Fujiwara, T.; Ono, M,; lizuka, T.; Sekizuka-Kagami, N.; Maida, Y.; Adachi, Y.; Fujiwara, H.; Yoshikawa, H. Breakfast Skipping in
Female College Students Is a Potential and Preventable Predictor of Gynecologic Disorders at Health Service Centers. Diagnostics
2020, 10, 476. [CrossRef] [PubMed]

Keski-Rahkonen, A.; Kaprio, J.; Rissanen, A.; Virkkunen, M.; Rose, R.J. Breakfast Skipping and Health-Compromising Behaviors
in Adolescents and Adults. Eur. . Clin. Nutr. 2003, 57, 842-853. [CrossRef] [PubMed]

Rampersaud, G.C.; Pereira, M.A.; Girard, B.L.; Adams, J.; Metzl, ].D. Breakfast Habits, Nutritional Status, Body Weight, and
Academic Performance in Children and Adolescents. |. Am. Diet. Assoc. 2005, 105, 743-760. [CrossRef]

Pengpid, S.; Peltzer, K. Skipping Breakfast and Its Association with Health Risk Behaviour and Mental Health Among University
Students in 28 Countries. Diabetes Metab. Syndr. Obes. 2020, 13, 2889-2897. [CrossRef]

Wang, M.; Zhong, ].-M.; Wang, H.; Zhao, M.; Gong, W.-W.; Pan, J.; Fei, F-R.; Wu, H.-B.; Yu, M. Breakfast Consumption and Its
Associations with Health-Related Behaviors among School-Aged Adolescents: A Cross-Sectional Study in Zhejiang Province,
China. Int. |. Environ. Res. Public Health 2016, 13, 761. [CrossRef]

Pendergast, FJ.; Livingstone, K.M.; Worsley, A.; McNaughton, S.A. Examining the Correlates of Meal Skipping in Australian
Young Adults. Nutr. ]. 2019, 18, 24. [CrossRef]

Woolard, R.; Liu, J.; Parsa, M.; Merriman, G.; Tarwater, P.; Alba, I.; Villalobos, S.; Ramos, R.; Bernstein, J.; Bernstein, E.; et al.
Smoking Is Associated with Increased Risk of Binge Drinking in a Young Adult Hispanic Population at the US-Mexico Border.
Subst. Abus. 2015, 36, 318-324. [CrossRef] [PubMed]

Pelletier, J.E.; Lytle, L.A.; Laska, M.N. Stress, Health Risk Behaviors, and Weight Status Among Community College Students.
Health Educ. Behav. 2015, 43, 139-144. [CrossRef] [PubMed]

Chen, Y.; Feeley, T.H. Predicting Binge Drinking in College Students: Rational Beliefs, Stress, or Loneliness? J. Drug Educ. 2015, 45,
133-155. [CrossRef] [PubMed]

Gomez-Chiappe, N.; Lara-Monsalve, P.A.; Gomez, AM.; Gomez, D.C.; Gonzalez, J.C.; Gonzdlez, L.; Gutiérrez-Prieto, J.E,;
Jaimes-Reyes, M.A.; Gonzélez, L.D.; Castillo, J.S. Poor Sleep Quality and Associated Factors in University Students in Bogota
D.C., Colombia. Sleep Sci. 2020, 13, 125-130.

Popovici, I.; French, M.T. Binge Drinking and Sleep Problems among Young Adults. Drug Alcohol Depend. 2013, 132, 207-215.
[CrossRef]

Bartoli, F; Carretta, D.; Crocamo, C.; Schivalocchi, A.; Brambilla, G.; Clerici, M.; Carra, G. Prevalence and Correlates of Binge
Drinking among Young Adults Using Alcohol: A Cross-Sectional Survey. BioMed Res. Int. 2014, 2014, 930795. [CrossRef]

Gong, W.-].; Fong, D.Y.-T.; Wang, M.-P,; Lam, T.-H.; Chung, TW.-H.; Ho, S.-Y. Skipping Breakfast and Eating Breakfast Away from
Home Were Prospectively Associated with Emotional and Behavioral Problems in 115,217 Chinese Adolescents. J. Epidemiol. 2021.
[CrossRef]

Miki, T.; Eguchi, M.; Kuwahara, K.; Kochi, T.; Akter, S.; Kashino, I.; Hu, H.; Kurotani, K.; Kabe, I.; Kawakami, N.; et al. Breakfast
Consumption and the Risk of Depressive Symptoms: The Furukawa Nutrition and Health Study. Psychiatry Res. 2019, 273,
551-558. [CrossRef]

Sihvola, E.; Rose, R.J.; Dick, D.M.; Pulkkinen, L.; Marttunen, M.; Kaprio, J. Early-Onset Depressive Disorders Predict the Use
of Addictive Substances in Adolescence: A Prospective Study of Adolescent Finnish Twins. Addiction 2008, 103, 2045-2053.
[CrossRef]

Huurre, T.; Lintonen, T.; Kaprio, J.; Pelkonen, M.; Marttunen, M.; Aro, H. Adolescent Risk Factors for Excessive Alcohol Use at
Age 32 Years. A 16-Year Prospective Follow-up Study. Soc. Psychiatry Psychiatr. Epidemiol. 2010, 45, 125-134. [CrossRef]
McKenzie, M.; Jorm, A.F,; Romaniuk, H.; Olsson, C.A.; Patton, G.C. Association of Adolescent Symptoms of Depression and
Anxiety with Alcohol Use Disorders in Young Adulthood: Findings from the Victorian Adolescent Health Cohort Study. Med. J.
Aust. 2011, 195, S27-530. [CrossRef] [PubMed]

Mushquash, A.R.; Stewart, S.H.; Sherry, S.B.; Sherry, D.L.; Mushquash, C.J.; Mackinnon, A.L. Depressive Symptoms Are a
Vulnerability Factor for Heavy Episodic Drinking: A Short-Term, Four-Wave Longitudinal Study of Undergraduate Women.
Addict. Behav. 2013, 38, 2180-2186. [CrossRef] [PubMed]


http://doi.org/10.3390/nu12061900
http://doi.org/10.1111/nhs.12147
http://www.ncbi.nlm.nih.gov/pubmed/24799077
http://doi.org/10.1016/j.jpag.2019.09.004
http://www.ncbi.nlm.nih.gov/pubmed/31539615
http://doi.org/10.3390/ijerph17051571
http://doi.org/10.3390/nu13010271
http://doi.org/10.3390/diagnostics10070476
http://www.ncbi.nlm.nih.gov/pubmed/32668795
http://doi.org/10.1038/sj.ejcn.1601618
http://www.ncbi.nlm.nih.gov/pubmed/12821884
http://doi.org/10.1016/j.jada.2005.02.007
http://doi.org/10.2147/DMSO.S241670
http://doi.org/10.3390/ijerph13080761
http://doi.org/10.1186/s12937-019-0451-5
http://doi.org/10.1080/08897077.2014.987945
http://www.ncbi.nlm.nih.gov/pubmed/25492554
http://doi.org/10.1177/1090198115598983
http://www.ncbi.nlm.nih.gov/pubmed/26272784
http://doi.org/10.1177/0047237916639812
http://www.ncbi.nlm.nih.gov/pubmed/27075608
http://doi.org/10.1016/j.drugalcdep.2013.02.001
http://doi.org/10.1155/2014/930795
http://doi.org/10.2188/jea.JE20210081
http://doi.org/10.1016/j.psychres.2019.01.069
http://doi.org/10.1111/j.1360-0443.2008.02363.x
http://doi.org/10.1007/s00127-009-0048-y
http://doi.org/10.5694/j.1326-5377.2011.tb03262.x
http://www.ncbi.nlm.nih.gov/pubmed/21806515
http://doi.org/10.1016/j.addbeh.2012.11.008
http://www.ncbi.nlm.nih.gov/pubmed/23454875

	Introduction 
	Materials and Methods 
	Participants 
	Measurements 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

