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Binge drinking is a common and risky behavior among college students. In Japan, however, research on
the prevalence of binge drinking and alcohol-related consequences, and the relationship between them, is
currently scant. The aim of this study is to examine the status of binge drinking and alcohol-related
problems, and the relationship between them, among Japanese college students. We conducted a cross-
sectional survey of college students who participated in a health seminar or lecture including alcohol-
related contents from December 2018 to January 2019. Drinking patterns and alcohol-related
consequences were assessed using the Brief Young Adult Alcohol Consequences Questionnaire
(B-YAACQ) and demographic data. A total of 382 students participated in the seminar, of whom 280
agreed to cooperate in this study and 249 had drinking experience. A total of 88 men (67.7%) and 42
women (32.2%) were classified as binge drinkers. Binge drinkers more significantly experienced various
consequences, such as hangover, feeling remorse and embarrassing behavior and some of them were
suspected of physical dependence. Furthermore, logistic analysis revealed that among men, the B-YAACQ
scores of binge drinkers were 2.01-fold higher those of non-binge drinkers. The findings of this study
indicated that binge drinking may cause not only physical consequences but also mental and social
problems, especially among men. It is important to tell college students these risks properly not to engage
in binge drinking.
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Introduction

The World Health Organization (WHO) reported that
alcohol use resulted in an estimated 3 million deaths (5.3%
of all deaths) globally in 2016 (WHO 2018). These figures
include young people, and the most recent statistics indicate
that drinking by college students aged 18 to 24 contributes
to an estimated 1,519 deaths per 100,000 population each
year (Hingson et al. 2017). Serious alcohol-related harm
includes alcohol poisoning, as well as potentially fatal inju-
ries and accidents resulting from acute intoxication caused
by excessive drinking. One excessive drinking pattern is

binge drinking, which is commonly defined as the con-
sumption of five or more standard drinks per occasion for
men and four or more drinks for women (National Institute
of Alcohol Abuse and Alcoholism 2004). Among full-time
college students aged 18 to 22, 54.9% drink alcohol and
36.9% have engaged in binge drinking in the past month
(Substance Abuse and Mental Health Services
Administration 2018). Furthermore, the rates of binge
drinking among college students are higher than those of
non-college-attending peers. In Japan, 56.8% men and
47.8% women are binge drinkers (Yoshimoto et al. 2017).
Another study revealed that 74.9% of men and 59.6% of
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women have engaged in binge drinking during the past year
(Kawaida et al. 2018b). These data indicate that binge
drinking is common among Japanese college students.

Binge drinking has serious risks including uninten-
tional injuries, violence, sexually transmitted disease, unin-
tended pregnancy, chronic disease such as high blood pres-
sure, and alcohol dependence (Correia et al. 2012; Center
for Disease Control and Prevention 2014). In Japan, binge
drinkers experience significantly more alcohol-related inju-
ries [odds ratio (OR), 25.6; 95% confidence ratio (CI), 8.05-
81.4] (Yoshimoto et al. 2017), and it was revealed that
binge drinkers significantly experience hangover than non-
binge drinkers (Kawaida et al. 2019). These results indi-
cates that binge drinking may cause various and serious
problems.

Early detection of drinking consequences may help to
reduce not only their short-term impact but also long-term
alcohol problems among college students. In our previous
study, we used questionnaire consists of 10-item conse-
quences focusing on physical and mental problems listed up
referring previous studies. The 24-item Brief Young Adult
Alcohol Consequences Questionnaire (B-YAACQ) was
designed specifically to assess the severity of alcohol-
related consequences among college students (Kahler et al.
2005). Using this scale make it possible to assess alcohol
consequences we did not ask in our previous study, such as
self-perception, academic/occupational consequences or
physical dependence. Furthermore, we can compare our
results with those of previous studies.

The aim of this study was to examine the status of
binge drinking and alcohol-related problems, and the rela-
tionship between them, among Japanese college students.

Materials and Methods

Study design and participants

We conducted a cross-sectional survey for college stu-
dents who participated in a health seminar or lecture includ-
ing alcohol-related contents from December 2018 to
January 2019 at one university located in Kanto area in
Japan. The anonymous self-administered questionnaire
asked about drinking patterns and alcohol-related conse-
quences using B-YAACQ and demographic data. A total of
382 students participated in the seminar, of whom 280
agreed to cooperate in this study and 249 had drinking
experience. Regarding their enrolled major, 36% (n = 90)
were health and physical education, with 16% (n = 39)
reporting science and engineering, 11% (n = 26) life and
environmental science, 8% (n = 21) humanities and culture,
7% (n = 18) human science, an additional 20% (n = 50)
enrolled other major, such as social and international stud-
ies, informatics, medicine and health science and art and
design, 2% (n =5) did not answer.

Data collection of alcohol use
To clarify alcohol use by college students, the Alcohol
Use Disorders Identification Test-Consumption (AUDIT-C)

was used to screen for alcohol use disorder (AUD).
Participants were asked about the following: 1) frequency
of drinking alcohol; 2) frequency of heavy episodic drink-
ing (HED) in the past month, as evaluated by the following
question: “During the past month, how often did you have
six or more drinks containing any kind of alcohol on one
occasion?”; 3) frequency of binge drinking in the past
month, as evaluated by the following question: “During the
past month, how often did you have five or more drinks (for
men) or four or more drinks (for women) containing any
kind of alcohol within a 2-hour period?”’; 4) the maximum
amount of drinking during a binge; 5) the maximum amount
of drinking in the past month; and 6) normal alcohol con-
sumption.

To ensure the accuracy of the number of drinks
reported, participants were required to list everything they
drank and describe the number of drinks. The questionnaire
included the following types of alcohol: sake, beer, shochu
(Japanese distilled alcoholic beverage), chuhai (spirit-based
cocktail), cocktail, plum wine, whiskey, and wine.
Regarding the frequency of drinking, each participant was
asked to choose one of the following answers: “every day,”
“six times a week,” “five times a week,” “four times a
week,” “three times a week,” “twice a week,” “once a
week,” “three times a month,” “twice a month,” “once a
month,” “3 to 11 times a year,” “once or twice a year,” or
“less than once a year.”

The definition of one standard unit or drink differs
among countries (Dawson 2011; Room and Rehm 2012;
Kalinowski and Humphreys 2016). In the United States, 14
g of pure alcohol is considered to be a standard drink, com-
pared with 10 g of pure alcohol in Japan. In this study, we
used the Japanese definition of a standard drink. The defi-
nition of binge drinking varies across studies, but generally
entails the consumption of five or more drinks (for men) or
four or more drinks (for women) over a period of about 2
hours (National Institute of Alcohol Abuse and Alcoholism
2004). Based on the Japanese definition of a standard
drink, we defined binge drinking as consumption of 50 g or
more for men and 40 g or more for women in a 2-hour
period in the past month.

Data collection of alcohol-related consequences

The Brief Young Adult Alcohol Consequences
Questionnaire (B-YAACQ) is a 24-item scale for assessing
alcohol-related problems (Dawson 2011). Participants indi-
cated whether they had experienced any alcohol-related
problem on the list in the 30 days prior to the day of assess-
ment. This scale used a dichotomous response format (Yes/
No). Higher total scores (range = 0-24) represented more
negative consequences of drinking. With the permission of
Kahler, who developed the B-YAACQ, we used backtrans-
lation process based on guideline of WHO (WHO 2015).

Data collection of demographic data
Sex, age, year of study, and extracurricular activity
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were recorded for each participant.

Statistical analysis

After the distributions of age, frequency of drinking,
amount of drinking during each occasion, and the frequency
of binge drinking were confirmed, the t-test was used to
compare normally distributed variables, and the Mann-
Whitney U-test was used to compare binge drinkers and
non-binge drinkers. The chi-squared test was used to exam-
ine differences in binge drinking experience between men
and women. Also, the chi-squared test and Fisher’s exact
test were used to evaluate the difference in each item of the
B-YAACQ between binge drinkers and non-binge drinkers.
Logistic regression was conducted on binge drinking and
B-YAACQ scores were adjusted for age, sex, flushing, and
AUDIT-C score. Statistical significance was defined at p <
0.05. All statistical analyses were conducted using Stata
13.1 for Windows (Stata Corp., College Station, TX, USA).

Ethical considerations

To obtain informed consent of participants, we
explained the purpose, methods, and ethical considerations
of the research at the start of seminar. Submitting the ques-
tionnaire was considered as provision of informed consent.
This research was approved by the medical ethics commit-
tee of the University of Tsukuba.

Results
A total of 382 students participated in health seminar,
and 280 (73.3%) agreed to participate in this study and 249
had (65.1%) drinking experience (Fig. 1).

Distributed questionnaire

(n=382)

Participant characteristics

The baseline characteristics of study participants are
illustrated in Table 1. The participants were 158 men
(63.4%) and 91 women (36.6%) with a mean age of 21.1
(standard deviation [SD], 1.6). A total of 88 men (67.7%)
and 42 women (32.2%) were classified as binge drinkers.
The maximum number of drinks during binge drinking was
9.08 (SD, 3.93) for men and 7.79 (SD, 3.99) for women.
Binge drinkers and non-binge drinkers differed significantly
in the frequency of alcohol drinking, maximum amount of
alcohol consumed per day, normal amount of drinking,
AUDIT-C, flushing, and B-YAACQ score (all p <0.001).

Difference in the prevalence of each alcohol-related
consequence between binge drinkers and non-binge drinkers

Alcohol-related consequences which binge drinkers
more significantly experienced were following B-YAACQ
items: “I have had a hangover (headache, nausea) the morn-
ing after I had been drinking”, “I have felt very sick to my
stomach or thrown up after drinking”, “I have felt badly
about myself because of my drinking” (p < 0.001, respec-
tively); “I have often found it difficult to limit how much I
drink”, “I have spent too much time drinking” (p < 0.01,
respectively); “I have passed out from drinking”, “While
drinking, I have said or done embarrassing things” (p <
0.01, respectively); “I have found that I needed larger
amounts of alcohol to feel any effect, or that I could no lon-
ger get high or drunk on the amount that used to get me
high or drunk” and “I have become very rude, obnoxious,
or insulting after drinking”(p < 0.05, respectively) (Table
2).

Excluded (n=102)

Collected questionnaire

(n = 280)

did not submit response (n = 102)

Excluded (n=31)

Analyzed participants

(n = 249)

* never drink (n = 31)

Fig. 1. Flow chart of this study.
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Table 1. Characteristics of participants.

Total Binge (+) Binge (—)

Variable (n = 249) (n = 130) (n=119) P
Age (years) 21.1+1.6 21.1+14 212+1.8 0.625°
Frequency of drinking in a month 5.0+5.7 7.1+6.3 26+3.6 <0.001¢
Frequency of HED® in a month 24+4.0 43+48 04+09 <0.001¢
Maximum amount of drinking (drinks/day) 7.0£5.7 103 +5.7 34+£2.6 <0.001°
Normal amount of drinking (drink/day) 4.0+2.7 5.1+29 29+19 <0.001°
AUDIT-C 43+23 57+2.0 27+1.5 <0.001°
Sex
Men 158 (63.4) 88 (67.7) 70 (58.8) 0.147°
Women 91 (36.6) 42 (32.3) 49 (41.2)
Flushing
Positive 88 (35.9) 31(23.8) 57 (47.9) <0.001°
Negative 161 (65.1) 99 (76.2) 62 (52.1)
B-YAACQ 1.6+22 23+25 0.8+1.5 <0.001¢

Data are shown as mean = SD or n (%).

aPure alcohol intake of 60 g or more on one occasion. °Independent t-test [binge (+) vs. binge (—)]. °Chi-squared
test [binge (+) vs. binge (—)]. ‘Mann—Whitney [binge (+) vs. binge (—)].

HED, Heavy Episodic Drinking; AUDIT-C, Alcohol Use Disorders Identification Test -Consumption; B-YAACQ,
Brief Young Adult Alcohol Consequences Questionnaire.

Relationship between binge drinking and B-YAACQ scores
There was a significant difference in B-YAACQ scores
between binge drinkers (2.3 £+ 2.5) and non-binge drinkers
(0.8 £ 1.5) (Fig. 2). Furthermore, logistic analysis revealed
that among men, the B-YAACQ scores of binge drinkers
were 2.01-fold higher than those of non-binge drinkers after
adjusting for age, flushing, and AUDIT-C score (Table 3).

Discussion

Key results

This study confirms that there is a significant differ-
ence in B-YAACQ scores between binge and non-binge
drinkers. In addition, there was a particularly significant
difference not only in physical symptoms, but also in social
or mental problems, between binge and non-binge drinkers.
In addition, the B-YAACQ scores increased almost 2-fold
(2.3 £2.5vs. 0.8 £1.5) among men.

Comparison with previous studies

In our sample, the mean B-YAACQ score was 2.3 (SD,
2.5) among binge drinkers and 0.8 (SD, 1.5) among non-
binge drinkers. The score among binge drinkers was not
consistent with results obtained in the United States: a
B-YAACQ score of 7.1 (SD, 4.3) was observed among at-
risk drinkers, defined as those with weekly consumption of
14 or more drinks for a male (7 or more for a female) or at
least four heavy drinking episodes in the past month (Room
and Rehm 2012). The same US study defined HED as con-
sumption of five or more drinks for men or four or more
drinks for women in one sitting. Although the duration of
drinking used in that study differed from ours, the number
of standard drinks consumed was the same. Also, the feed-
back period of the B-YAACQ was 30 days prior to the day

of assessment in our study, and almost the same in the US
study (past month). The possible explanation for the differ-
ence in B-YAACQ scores between our study (2.3) and the
US study (7.1) could have been the difference in the defini-
tion of one standard drink between the two countries: a
standard drink is 10 g of pure ethanol in Japan vs. 14 g in
the US. Therefore, the definition of a heavy drinking epi-
sode was consumption of 70 g of pure ethanol or more for
men or 56 g or more for women in one sitting in the US
study, vs. 50 g of pure ethanol or more for men or 40 g or
more for women in a 2-hour period in our study. We
assume that greater alcohol consumption led to more prob-
lems among the participants of the US study.

Among binge drinkers, the statistically significant
items of the B-YAACQ were “I have had a hangover,” “I
have felt very sick to my stomach,” “I have felt badly about
myself,” “I have often found it difficult to limit how much I
drink,” “I have spent too much time drinking,” “I have
passed out from drinking,” “While drinking, I have said or
done embarrassing things,” “I have found that I needed
larger amounts of alcohol to feel any effect,” and “I have
become very rude, obnoxious or insulting after drinking.”
We assumed that binge drinkers were more likely to experi-
ence not only a number of short-term physical conse-
quences, but also social and mental problems. Physical
symptoms like hangover or vomiting were the same in our
previous study (DeMartini and Carey 2012). Although
short-term physical problems were transient, they may con-
tribute to tardiness, missed classes, or unintentional acci-
dents like injury or risky sexual behavior.

Also, problematic behavior like saying or doing
embarrassing things or becoming rude may cause problems
in interpersonal relationship with others, and feeling
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Table 2. The prevalence of consequences of the 24-item Brief Young Adult Alcohol Consequences Questionnaire (B-YAACQ).

. Total Binge (+)  Binge (-)

Variable (1=249) (=130) (n=119) P

2. T have had a hangover (headache, sick stomach) the morning after I had been drinking. 66 (26.5) 54 (41.5) 12 (10.1) <0.001*
3. Thave felt very sick to my stomach or thrown up after drinking. 71(28.5) 51(39.2) 20(18.6) <0.001"
16. I have felt badly about myself because of my drinking. 21(84) 19 (14.6) 2(1.7) <o0.001°
13. I have often found it difficult to limit how much I drink. 13(5.2) 12 (9.2) 1(0.8) 0.003"
19. I have spent too much time drinking. 27(10.8) 21 (16.2) 6(5.9) 0.007*
6. Thave passed out from drinking. 8(3.2) 8 (6.2) 0 (0.0) 0.007°
1. While drinking, I have said or done embarrassing things. 23(9.2) 18 (13.8) 54.2) 0.009*
7. I have found that I needed larger amounts of alcohol to feel any effect, or that I could 10 (4.0) 9(6.9) 1(0.8) 0.020°

no longer get high or drunk on the amount that used to get me high or drunk.
14. T have become very rude, obnoxious or insulting after drinking.

22. I'have been overweight because of drinking.
5. Ihave taken foolish risks when I have been drinking.

15. I'have woken up in an unexpected place after heavy drinking.

9. I’ve not been able to remember large stretches of time while drinking heavily.
4. T often have ended up drinking on nights when I had planned not to drink.
8. When drinking, I have done impulsive things that I regretted later.

11. I have not gone to work or missed classes at school because of drinking, a hangover,

6(2.4) 6 (4.6) 0(0.0)  0.030"

28(11.2)  19(14.6) 9(75  0.107°
7(2.8) 6 (4.6) 1(0.8)  0.122°
4(1.5) 43.1) 0(0.0)  0.123°
9 (3.6) 7(5.4) 2(1.7)  0.176°

21(8.4) 14 (10.8) 7(59)  0.180°

5(2.0) 5(3.8) 0(0.0)  0.610°

or illness caused by drinking. 136-2) 9(6.9) 434 0.260°
17. Thave had less energy or felt tired because of my drinking. 41 (16.5) 24 (18.5) 17 (14.3) 0.397°
12. My drinking has gotten me into sexual situations I later regretted. 2 (0.8) 2 (1.5) 0 (0.0) 0.499°
20. I have neglected my obligations to family, work, or school because of drinking. 6(2.4) 4 3.1 2(1.7) 0.686"
23. My physical appearance has been harmed by my drinking. 6(2.4) 4(3.1) 2(1.7) 0.686"
18. The quality of my work or schoolwork has suffered because of my drinking. 3(1.2) 2(1.5) 1(0.8) 1.000°
21. Il\;/gefl?sr,ﬂ;irn(%tﬁzf Iclgza;tfedl e{)égsfms between myself and my boyfriend/girlfriend/spouse, 3(12) 2(1.5) 1(0.8) 1.000°
24. I have felt like I needed a drink after I’d gotten up (that is, before breakfast). 3(1.2) 2 (1.5) 1(0.8) 1.000°
10. I have driven a car when I knew I had too much to drink to drive safely. 0 (0.0) 0 (0.0) 0(0.0)

Data are shown as n (%).
2Chi-squared test (men vs. women). *Fisher’s exact test.

remorse for one’s own drinking may negatively affect men-
tal health. Furthermore, binge drinkers tended to need
larger amounts of alcohol to feel any effect, raising the pos-
sibility of becoming alcohol-dependent. A previous study
revealed that the prevalence of alcohol dependence was
10.2% among binge drinkers, vs. only 1.3% among non-
binge drinking, and a positive relationship was detected
between alcohol dependence and frequency of binge drink-
ing (Kawaida et al. 2019). It is important to identify the
various risks of binge drinking and to provide the interven-
tion appropriate for the stage of the problem.

We observed a significant difference in B-YAACQ
scores between binge and non-binge drinkers only in men.
Comparing the maximum number of drinks during binge
drinking between men and women, men drank a bit more
than women, but the difference was not significant. We
assumed from this finding that men drink more rapidly than
women. Due to the rapid increase in blood levels of alco-
hol, men experience more alcohol-related consequences
than women.

Implications

This is first study to use the B-YAACQ to reveal the
status of alcohol-related consequences and their relation-
ship with binge drinking among college students in Japan.
Although the B-YAACQ scores among binge drinkers was
lower than in a previous foreign previous study, binge
drinking clearly increased the risk of various alcohol-
related problems especially for men. Also, some students
were prone to addiction. In Japan, many Japanese Izakaya
restaurants provide a 2-hour nomihodai “all-you-can-drink”
service, which may encourage binge drinking. In fact,
using that system almost doubled the amount of drinking,
as we confirmed in our previous study (Kawaida et al.
2018a). This means that students drink rapidly.

Limitations

The limitations of this study are as follows. The first
is the presence of geographical bias, as the survey was per-
formed at one university in Ibaraki Prefecture in Japan.
Although this study targeted all of the students in various
fields of study, more diverse sample sources and a larger
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Fig. 2. Comparison of the distribution of the scores in the B-YAACQ between binge drinkers and non-binge drinkers.

Table 3. Relationship between the score of Brief Young Adult Alcohol Consequences Questionnaire (B-YAACQ) and binge drinking.

Men Women
. 0 0
Variables 12;13; C(I)r?ffd/gnce p }({)gt?g Cor?f?d/ecnce p
nterval Interval
B-YAACQ 2.01 1.37-2.95 <0.001 0.91 0.69-1.20 0.53
Age 1.31 0.83-2.10 0.28 1.05 0.82-1.34 0.68
Flushing
No reference 0.13-1.11 0.08 reference 0.42-4.84 0.57
Yes 0.38 1.42
AUDIT-C 2.89 1.97-4.25 <0.001 2.71 1.77-4.14 <0.001

Multivariate logistic regression.

AUDIT-C, Alcohol Use Disorders Identification Test -Consumption.

sample size may be needed in future studies. The second
limitation is the possible presence of recall bias. Because
participants in this study reported past histories of alcohol
consumption, frequency, and alcohol-related consequences
using self-administered questionnaires, the actual amount

of alcohol consumed and the consequences may have dif-
fered from those reported. Assessment of alcohol consump-
tion and consequences using in-person interviews or an
alcohol diary might help participants provide more thor-
ough and accurate information.
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Conclusion

It was confirmed that binge drinking leads to various
problems, such as hangover, feeling remorse and embar-
rassing behavior, especially among men. It is important to
tell college students these risks properly not to engage in
binge drinking.
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