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Chapter 1

Background and Literature Review



1 The situation about alcohol in Japan

In Japan, alcohol beverages enrich our lives and are also deeply rooted in our
traditions and culture (Ministry of Health, Labour and Welfare, 2013). Shimizu (2003)
stated that one aspect of drinking culture for Japanese people is generosity, “kanyosei”.
Because of the thinking that alcohol is the best medicine, “hyakuyakunotyo”, evening
drinking (“banshaku’), which can be considered an addictive behavior, has been accepted
as having high utility value. Also, although the person who can drink a lot is regarded as
a hero, the person who cannot drink has been called “geko,” which means someone in a
low social position. On the other hand, alcohol can act a glue or lubricant for social
relationships. Although the Minor Drinking Prohibition Act was enacted in 1922, many
minors start drinking without waiting to turn 20 years old, because they recognize alcohol
as a symbol of adulthood (Oida et al., 2012). This situation may affect social pressures
that encourage a person to drink more.

In regards of alcohol consumption among Japanese people, the percentage of
“those who drink alcohol at least one day a month” was 63.7% in men and 33.2% in
women respectively in 2012 and these number remained unchanged from fiscal 2003
according to the National Health and Nutrition Survey in 2012 (Ministry of Health,
Labour and Welfare,2012a).

The National Health Promotion Movement in the twenty first century (Health
Japan 21 [second term]) (Ministry of Health, Labour and Welfare ,2012b) targets to
individuals who consume 40g or more (for men) or 20g or more (for women) of pure
alcohol per day drink, because that drinking pattern increase the risk of lifestyle-related
disease. According to the National Health and Nutrition Survey in 2017, the percentage

of those individuals was 14.7% in men and 8.6% in women and the percentage rose



statistically significantly among women. Also, by age group, 40s is the highest in both
sex and the percentage was 21.4% in men and 15.2% in women (Ministry of Health,
Labour and Welfare,2017) (Figure 1).Furthermore, according to survey conducted in
2013 (Osaki et al., 2016) revealed that the number of individuals whose score of
AUDIT(Alcohol Use Disorders Identification Test)(Babor, Higgins-Biddle, Saunders, &
Monteiro, 2001)was 15 or more is suspected of being alcohol dependence was
2.92million (2.56 million for men and 0.36 million for women). Also, it was reported
there were 1.07million (0.94 million for men and 0.13million for women) individuals

who diagnosed as alcohol dependence.

2 Harmful use of alcohol and strategies in worldwide and Japan

In 2012, an estimated 3.3 million deaths were caused by alcohol-related
problems, accounting for 5.9% of all deaths (World Health Organization 2014). WHO
(2010) adopted recommendation “Global strategy to reduce harmful use of alcohol”,
because alcohol misuse is one of maximum risk factor which can damage not only
personal life but also their family and society. The recommendation lists 10 target areas,
which should be seen as supportive and complementary to each other. These 10 areas are:

(a) leadership, awareness and commitment

(b) health services’ response

(c) community action

(d) drink-driving policies and countermeasures

(e) availability of alcohol

(f) marketing of alcoholic beverages

(g) pricing policies



(h) reducing the negative consequences of drinking and alcohol intoxication
(i) reducing the public health impact of illicit alcohol and informally
produced alcohol 1

(j) monitoring and surveillance.

Each country is required to engage in harm reduction strategies depending
on national, religious and cultural contexts, national public health priorities, and available
resources, and in accordance with constitutional principles and international legal
obligations and to report about the progress of those action periodically.

Following this recommendation, Japan established in2013 and enforced in
2014 “Basic Act on Measures Against Alcohol-related Health Harm”. The aim of this act
is to contribute toward realizing a society where we can live safely as well as protect our
health with preventing alcohol-related health harm from occurring, progressing and
relapsing and preparing fully support for persons experiencing alcohol-related health
harm (Ministry of Health, Labour and Welfare, 2013). In 2015, Basic Plan for Promotion
of Measures against Alcohol-related Harm” was formulate. Key Issues of this plan are
following, 1. Implementation of Thorough Measures to Spread Correct Knowledge about
Risks Associated with Alcohol Consumption, and Prevention of Occurrence of Alcohol-
related Harm in the Future, 2. Development of a Support System That Prevents Alcohol-
related Harm and Ensures Seamless Processes from Consultation to Medical Treatment
and Support for Recovery (Ministry of Health, Labour and Welfare,2015). In the first
issue, that target group are minors, expectant and nursing mothers, and youngsters and
measures to be taken are mentioned respectively.

Regarding young generation, it is mentioned that they are not sure their

tolerance to alcohol and there are exposed the risk of acute alcohol intoxication, so need



provision of accurate and useful information on alcohol.

3 The framework and terminology for alcohol related problem

I show conceptual causal model of alcohol consumption and health outcomes
of WHO in Figure 2(WHO, 2014). Also, the spectrum of alcohol use which captures
alcohol problem step by step is shown in Figure 3 (Saitz, 2005). Health problems caused
by alcohol excessive drinking extensive from chronic one to acute one. It is important
that to categorize each drinking pattern to hazardous drinking, harmful drinking and
alcohol dependence to explore adequate intervention considering private and social
factors on drinking behavior.

I show definition of problematic drinking pattern such as hazardous drinking,
harmful drinking and alcohol dependence (Tablel). We can separate definition of
terminology on alcohol use disorder into International Classification of Diseases (ICD)
(WHO, 1992) and Diagnostic and Statistical Manual of Psychiatric Disorders (DSM)
(American Psychiatric Association [APA],2014). According to “The Alcohol Use
Disorders Identification Test”, hazardous drinking is alcohol use disorder which may
cause hazardous consequences on drinkers and this is not included in ICD-10. Harmful
use is recognized as drinking pattern which has already cause some damage by alcohol
drinking which include not only physical problem such as liver disease but also mental
problem like depression. Alcohol dependence present symptoms such as “Craving or
feeling of compulsion to use the alcohol” “Impairment of the ability to control use of
alcohol” “Difficulties in voiding initial use, difficulties in discontinuing se, difficulties in
controlling the level of use” “Withdrawal state, or use of the substance to mitigate or

avoid withdrawal symptoms, and subjective awareness of the efficacy of this behavior”



“Presence of tolerance to the alcohol’s effects” “Progressive neglect of pleasures,
behaviors or interests in favor of using alcohol” “Persistent use of alcohol despite evident

presence of harmful consequences(Babor, Higgins-Biddle, Saunders & Monteiro, 2001).

4 Standard drinking definition and guideline of safety drinking

Although we use “one unit” as drinking size, we have to know that “standard
drink” is used globally. One unit of Japan is 20g pure ethanol and the model of standard
drink size is 10g pure, but variation is wide. For example, one standard drink is 14g in
United States, 8g in England and 20g in Australia of pure ethanol respectively. Also, the
guideline of “law-risk alcohol consumption” is different at each country, the limitation
for low-risk drinking is less than 40g pure ethanol per day for men and 20g per day for
women in Japan. [ show the governmental standard drink and low-risk drinking guideline
in grams of pure ethanol (Dawson, 2011; Kalinowski & Humphreys, 2016; Room &

Rehm, 2012). The details of this guideline in Table 2.

5 HED (Heavy Episodic Drinking) and Binge Drinking

HED (Heavy Episodic Drinking and binge drinking are hazardous drinking
pattern. HED 1is defined as the consumption of 60g or more in one drinking occasion
(WHO,2014) and this does not consider the duration time for drinking. On the other hand,
concerning binge drinking, its definition varies across studies, but commonly consists of
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
(NIAAA), 2004). As I mentioned, the definition of standard drinking is different at each

country, binge drinking is defined as consumption of 70g or more pure ethanol for men



and 56g or more pure ethanol in 2-hour period in United State. Although there are some
previous articles which investigated which is more sensitive to risk between HED and
binge drinking (Fillmore & Jude, 2011; Jackson, 2008; S,Kim, J,Kim, Pack & Sung ,2016;
Rolland et,al., 2017), each drinking pattern is hazardous because these tend to lead to
various problems caused by high alcohol concentration in the blood. As I mentioned,
“Basic Act on Measures against Alcohol-related Harm” was put in forced in July of 2014
in Japan. Although this act mentioned on promoting measures against Alcohol-related
Harm in a comprehensive and systematic manner and present index for dinking such as

HED, it does not refer to counter measures for binge drinking.

6 The status of binge drinking among college students

Centers for Disease Control and Prevention (CDC) (2014) reported that
binge drinking is most common among younger adults aged 18—34 years in “Fact Sheets”
(CDC,2014). In addition to this report, it was revealed that binge drinking prevalence
(28.2%) and intensity (9.3 drinks) were highest among persons aged 18-24 years (CDC,
2012). Among young people, 40.1 percent were binge drinkers among full-time college
students and the rate was 35.0 percent among those not enrolled full time in college in
2012 (U.S. Department of Health & Human Services (HHS), 2013) (Figure 4). These
results indicated that college students are belonging to group for risky drinking such as
binge drinking. In the study of France, it tried to investigate binge drinking classifying as
follows: twice a month as frequent, once a month or less as occasional, and total
abstinence as never. The ratio of each category was respectively 13.8%, 51.3% and 34.9%
and which means that more 60% of college students engage in binge drinking once or

more a month (Tavolacci, Boerg, Richard, Meyrignac, Dechelotte & Ladner, 2016). In



Belgium, the average number of times of binge drinking per month were 4.0~4.6 times
for men and 1.9~2.5timens for women(Lorant &Nicaise, 2014). Another article which
investigated binge drinking among Italian college students revealed that the prevalence
of binge drinking in the last two weeks was 33.9% for mens and 41.8% for women,
significantly higher for women than men (Bartoli, Carretta, Crocamo, Schivalocchi,
Brambilla, Clerici & Carra, 2014). Regarding Asian college students, 37.4% of men and
11.6% of women have experienced binge drinking once or more a month and 65.7% and
56.4% a year respectively (Ji,Hu & Song, 2012). Also, the research targeted for Korean
college students it was revealed that the ratio of experience of binge drinking a month
was 82.2% and about 10% of them engaged in binge drinking every day (Hong et al.,
2017).

Many of Japanese previous article focused on usual drinking pattern (Asano,
Dohi, Kazuma, Oyabu, Nakayama & Matsunami, 2006; Kasamaki, 2012; Takase &
Kawai, 2010). Although there are several articles to study risk of drinking alcohol, it tried
to explore the factors related on risk for alcohol dependence using AUDIT (Watanabe et
al., 2014) and it was not specialized for binge drinking. The article which focused on
binge drinking among Japanese college students and conducted investigation targeted on
three colleges located in Mie prefecture (Yoshimoto et al., 2017). It reported that 56.7%
of men and 47.9%o0f women engaged in binge drinking once or more in last year.

In Japan, alcohol consumption by young people aged 20 to 29 has gradually
increased since 1984(Higuchi, Suzuki, Matsushita & Osaki, 2004), and HED and binge
drinking have been observed, especially in young people (Osaki et al., 2016). In fact, the
number of people in their 20’s transported to emergency room for acute alcohol

intoxication was the highest (Tokyo Fire Department, 2017) (Figure 5), it was suggested



that they might engage in drinking pattern such as binge drinking. Also, it was reported
that many college students used Izakaya (Japanese bar) (Kitada, 2011) and many Izakaya
provide 2-hour “nomihodai” service, there is possibility of raise the ratio of binge

drinking among college students.

7 Binge drinking and alcohol-related consequences among college students

Binge drinking has serious risks including unintentional injuries, violence,
sexually transmitted disease, unintended pregnancy, chronic disease such as high blood
pressure and alcohol dependence (CDC, 2014; Correia, Murphy & Barnett, 2012, Chapter
6). The prevalence of alcohol dependence was 10.2% among binge drinking, and 1.3%
among non-binge drinking and appositive relationship was found between alcohol
dependence and frequency of binge drinking (Esser, Hedden, Kanny, Brewer, Gfroerer, &
Naimi, 2014). Also, previous article revealed that binge drinking during adolescence was
associated with binge drinking at 30 to 31 for both men and women (McCarty, 2004) and
other article reported that binge drinking at age 23 increased the odds ratio of binge
drinking at 42 years: odds ratio(OR) 2.10(95% CI 1.85, 2.39) for men; OR 1.56(95% CI
1.29, 1.89) for women (Jefferis, Power & Manor, 2005). These results indicated that binge
drinking has chronic effect on our health. In addition to these risks, binge drinking has a
relatively higher risk of poor academic performance (Meda et al, 2017; Patte, Qian &
Leatherdale, 2017) and we should be concerned about that drinking pattern among college
students bearing future of Japan.

Regarding binge drinking, the prevalence of binge drinking among college
students was 56.8% for men and 47.8% for women and binge drinkers experience

significantly more alcohol-related injuries (odds ratio (OR), 25.6; 95% confidence ratio



(CI), 8.05-81.4) (Yoshimoto et al., 2017). One study investigating alcohol-related
consequences clarified following consequences, headache, vomiting, memory loss, being
late or absent for classes due to hangovers, use of violent language, and violence (Masaki,
2007). Other articles describe college student experimented following alcohol effects,
feeling down, becoming cheerful, generous, or sleepy, while some participants reported

no changes after drinking (Mori, Kimura & Kawai, 2012).

8 The reasons for drinking or alcohol expectancy and “nomihodai” use among college
students
In foreign countries, reason for drinking or alcohol expectancy related to

binge drinking were investigated using sub scale such as RFD (Reason for drinking scale)
(Cronin, 1997), DMQ-R (Drinking Motives Questionnaire Revised)(Cooper, 1994),
CEOA (Comprehensive Effect of Alcohol)( Fromme, Stroot & Kaplan, 1993), Alcohol
Expectancies (Ham & Hope, 2003).The study using DMQ-R reported that binge drinking
was associated with enhancement, social order, coping motives(Lannoy, Billieux, Poncin &
Maurage, 2017) and other article showed that extreme drinker use alcohol with social,
enhancement and coping motivation(White, Anderson, Ray & Mun, 2016). Also, social
motivations for drinking the most frequently endorsed and followed by enhancement and
coping motives with alcohol use among older adults (Gilson, Bryant, Bei, Komiti, Jackson
& Judd, 2013). These result indicated that there is not big difference between college
students and older adults on drinking motives.

In Japan, the reasons for drinking among college students were “to enjoy

conversation with their friends”, “to forget something bad”, “become accustomed to do

so” and “I like alcohol”, “cannot sleep without alcohol” (Takase et al., 2010). Other article

10



reported that they drink alcohol with following expectation; changing mood, socializing,
favorite taste, wanting to become drunk and appetizing. (Mizuno, Otuka & Hashimoto,
2003). Also, among women their motivations for drinking were becoming happy, reliving
tress, and feeling that they became grown up (Fujioka & Ono, 2013). These drinking
motives or expectancies were for just drinking but not limited to binge drinking.
9 The prevalence of “nomihodai” service use and the influence of that on drinking
behavior

In Japan, there is a unique and common system, “nomihodai”, which
enables the customer to drink various kinds of drinks within two to three hours at a fixed
price. There is report on the prevalence of ‘“nomihodai” use among adults who took
periodical health check, 18.9% of men and 16.1% of women answered they use
“nomihodai” frequently in Japan (Nagamoto, Tanaka, Ueno, Adachi & Yamagami, 2012). A
previous study reported that “all-you-can-drink” services increase the risk of binge
drinking 2.44-fold (Carlini, Andreoni, Martins, Benjamin, Sanudo & Sanchez, 2014) and that
a set price for unlimited drinking is associated with HED among college students
(Wechsler, Kuo, Lee, & Dowdall, 2000).  Also, a significant relationship has been reported
between “all-you-can-drink” and blood alcohol concentration (BAC) (Thombs et al., 2009).
These results were all obtained from college students, which imply that college students
tend to consume excessive amounts of alcohol (resulting in high BAC) under
circumstances like “nomihodai”. Policies that restrict “flat rate for unlimited drinking,”
which is synonymous for “all-you-can-drink,” can decrease harmful drinking (WHO,
2010). Recently, “all-you-can-drink™ offers were outlawed in countries such as Northern
Ireland and England, which instituted fines for establishments with “all-you-can-drink”

offers (Anonymous, 2012; Wise,2010). On the other hand, the proportion of izakaya
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(Japanese bar) establishments that provide “all-you-can-drink” services are
approximately 34% of all alcohol-serving establishments, as determined by searching the
Taberogu website, which is used as a restaurant guide all over Japan. This indicates that
“nomihodai” has become common among Japanese people. Also, izakaya establishments
are the most popular place for drinking among college students (Kitada, 2011). Although
it is easy to imagine that college students use this service as a matter of course, no previous
study has examined the influence of “nomihodai” on alcohol consumption among

Japanese college students.

9 Preventive interventions aimed at binge drinking among college students

Outside of Japan, a lot of preventive intervention of binge drinking are
practiced. For example, NIAAA developed “College AMI (Alcohol Intervention Matrix)
guide which is not specialized for binge drinking” but rated nearly 60 interventions on
their relative effectiveness, costs, barriers to implementation, and amount and quality of
research, among other variables (NIAAA, 2015). This guide introduces strategies from
individual-level to environmental-level and effectiveness, cost, barriers and research
amount of each strategy. There is a book which is guide to assessment, intervention and
prevention for college student alcohol abuse (Correria et al., 2012). Also, one article
which is a systematic review of interventions aimed at reducing binge drinking among
college students is reported that most of interventions were based on brief motivational
intervention(BMI) (Bridges & Sharma, 2015). BMI combines a brief intervention with
interviewing (NIAAA, 2015; Correria et al., 2012). Motivational interviewing (MI) is a
counseling approach developed by clinical psychologists William R. Miller and Stephen

Rollnick. It is a directive, client-centered counseling style for eliciting behavior change
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by helping clients to explore and resolve ambivalence (Miller & Rollnick, 2012). BMI
emphasizes personal responsibility and self-efficacy of participants, offering them
personalized feedback on their alcohol use, risk, expectancies, perception of social norms,
and options for reducing problems and consequences (NIAAA, 2015). Several studies
which used BMI strategies revealed the effectiveness of this intervention on alcohol
misuse including binge drinking among college students in various countries (Bingham,
Barretto, Walton, Bryant, Shope & Raghunathan, 2010; Borsari et al., 2012; Doumas, Kane,
Navarro & Roman, 2011; Murphy, Dennhardt, Skidmore, Martens & McDevitt-Murphy, 2010;
Neighbors et al., 2012; Terlecki, Buckner, Larimer & Copeland, 2015; Wood, Fairlie,
Fernandez, Borsari, Capone, Laforge & Carmona-Barros, 2010). Bingham et al., (2010)
identified that high risk men college students who were provided BMI reported less
frequent binge drinking (3.68) compared to controls (4.61). One of BMI is BASICS (Brief
Alcohol Screening and Intervention for College Students) (Dimeft, 1999) and there was
a significant treatment effect on heavy episodic drinking among participants in BASICS,
reporting their amount of follow-up drinking was significantly lower than that of
assessment only participants (Murphy et al., 2010). Also, Terlecki et al., (2015) clarified
BASICS significantly decreased weekly drinking, typical drinking, and peak drinks
among intervention group compared to the control group.

In Japan, there are several studies concerning on strategies for alcohol use and
related problems among college students. One is about alcohol education which aims to
change student’s awareness of alcohol drinking during class of liberal arts (Shimauchi,
Tachikawa & Nagata, 2016). This study just introduced their efforts to practice alcohol
education for college students, so they did not assess the effectiveness of that education.

Another Japanese study is alcohol education for college students targeting to medical

13



students (Yoshimoto, Murakami & Takemura, 2013). In this article, researchers indicated
that alcohol education for college students not only targeted to medical student but also
whole school student was important in future. These two researches were comprehensive
alcohol education for college students and not focusing on binge drinking among college

students.
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Chapter 2

Aims



The aims of this study was to explore prevalence and correlates of binge
drinking and develop preventive education program targeted to binge drinking among
college students in Japan and assess the effectiveness of that program.

These results will be possible to provide information for establishing
preventive education program for binge drinking among Japanese college students and
verifying the effectiveness of that program will be possible to provide a clue for exploring
more effective intervention measure to do safety drinking of college students.

Consists of my study is shown in Figure 6.
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Chapter 3

Operational Definition



In this study, I defined “binge drinker” and “non-binge drinker” like following,
1) In study 1-1 and 1-2
Binge drinker: The student who have experience once or more of binge drinking
in the past year.
Non-binge drinker: Other students
2) In study 2(Web survey) and study 3(observational study)
Binge drinker: The student who have experience once or more of binge drinking
in the past month
Non-binge drinker: Other students
The reasons are following,
1) Study 1: I defined following previous study.
2) Study 2 (Web survey): I defined that because subjects have drinking habit and
shorter feedback period make them possible to answer more accurately.
3) Study 3 (Intervention research): | defined that because | evaluate the change of

drinking pattern after one month.
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Chapter 4
Study 1
Prevalence and Correlates of Binge Drinking
among College Students

in Japan: Cross-sectional study



Study 1-1
Prevalence of binge drinking and association
with alcohol-related consequences and reason
for drinking: a cross-sectional study of college

students in the Kanto region of Japan



1 Aims
The purpose of this study is to clarify the prevalence of binge drinking and

its correlates, alcohol-related consequences and reason for drinking.

2 Methods
2—1 Study design and data collection

Our cross-sectional study conducted by self-administered questionnaire. The
duration period was from December 2016 to March 2017. In this study, we adopted the
following procedure to ensure the representativeness of our sample. Announcement on
FY2016 School Basic Survey (Ministry of Education, Culture, Sports, Science and
Technology-Japan 2016), the number of college or university students was 2,873,624 in
2016. To collect samples from various backgrounds, we determined that the target number
for each department of a college was 30. Subjects were selected from each of seven
prefectures, including Tokyo (Kanto). In Japan, there are three main types of institutions:
national, public, and private. According to a basic survey of schools performed in 2016
as mentioned above, the relative proportions of each type of institution were as follows:
national institute, 21.1%; public institute, 5.2%; and private institute, 73.5% (Ministry of
Education, Culture, Sports, Science and Technology, 2016). We selected departments of
college to send request letter for study cooperation based on this ratio while referring to
the university ranking list. We mailed the dean of each department to request
understanding of and cooperation with our study. This mailing included a document that
explained the research outline, including the objectives, procedures, and ethical
consideration of this research, along with a consent form and reply envelope. Also, we

requested the dean to notify me of the name and address of the person responsible for
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maintaining contact and distributing questionnaires. Until it reaches target number, I sent
our requests letter to 160 deans of faculties in Kanto area. The Kanto region, locates in
the eastern part of Japan, which consists of Tokyo metropolitan and Ibaraki, Tochigi,
Gunma, Saitama, Chiba and Kanagawa Prefecture. Also, various types of private and
public educational institutions spanning a wide range of disciplines are there. Those
locations cover from urban to rural areas with various fields. Ultimately, 35 departments
of 31 colleges agreed to participate. A total of 1,030 questionnaires were delivered
through person in charge of each college. Taking minimum drinking age into account,

undergraduate and graduate students above the age of 20 years were sampled in this study.

2—2 Measures

Our questionnaire included questions about: 1) demographic data (gender
and age); 2) frequency of drinking alcohol; 3) frequency of binge drinking in the past year,
as evaluated by the following question: “During the last 12 months, 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) alcohol-related consequences, as evaluated
by the question “What kind of consequences did you experience after drinking?” . This
question consisted of 11 possible responses: “I became happy,” “I felt stress relief,” “I
became excited,” “I became sleepy,” “My mood worsened,” “I became generous,” “I
became rude,” “I got injured from an accident,” “I had a hangover (headache, nausea,
vomiting, etc.),” “I didn’t experience any changes,” and “other consequences.”

To select question items of alcohol-related consequences, we referred to
several previous articles from inside to outside Japan that investigated alcohol-related

consequences that college students experienced after binge drinking or ordinary drinking
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(CDC, 2014; Correia et al.,2012; Masaki, 2007; Mori et al., 2012; Mizuno et al.,2003) as
well as the Brief Young Adult Alcohol Consequences Questionnaire (B-YAACQ) (Kahler,
Strong & Read, 2005). Also, I tried to take Japanese social and cultural background into
account to list up these question items more suitable for Japanese college student. In
addition, I consulted an expert in alcohol research to assure the validity and credibility of
this survey. Multiple answers were allowed to answer this question.

As for the reasons for drinking, as evaluated by the question “What is the
reason of your drinking?” (This question used a multi-answer design). The 12 possible

29 ¢¢

responses to the question were “to feel happy or be in a good mood,” “to be relaxed,” “to

29 ¢ 29 ¢

facilitate interpersonal relationships,” “to increase appetite,” “to forget something bad,”

99 ¢ 99 ¢¢ 99 ¢¢

“to get high,” “to impress others,” “to sleep well,” “to live up to expectations,” “to relieve
stress,” “because I was forced to drink,” and “other reasons.” To select choice of the
reasons for drinking, we performed a literature review of studies that used the RFD
(Reasons for Drinking scale) (Cronin, 1997), DMQ-R (Drinking Motives Questionnaire
Revised) (Cooper, 1994), CEOA (Comprehensive Effect of Alcohol) (Fromme et al.
1993), and Alcohol Expectancies (Ham et al., 2003) scales. To make it suitable for
Japanese college students, I also referred to Japanese literature which investigated about
the reasons for drinking among Japanese college students (Fujioka et al., 2013; Kitada,
2011; Masaki 2007; Mizuno et al., 2003; Sakurai, 1997). Demographic data (sex, age and
club activity) was also collected. With supervising by experts of this field, Cronbach’s

alpha was used to measure the reliability of the scale.

2—3 Data Analysis

After confirming the distribution of age, frequency of drinking, amount of
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drinking during each occasion, and frequency of binge drinking, the chi-squared test and
the Mann-Whitney U-test were used to examine differences between binge drinker and
non-binge drinker. Logistic regression was conducted to assess the association between
binge drinker and alcohol-related consequences or reason for drinking. The level of
statistical significance was set at p<0.05. All statistical analyses were performed using

IBM SPSS statistics 25.

3 Ethical considerations

To obtain informed consent from participants, I enclosed a document that
explained the purpose, methods, and ethical considerations of research. Returning the
questionnaire was deemed to have consented to participate in our study. This research
was approved by the ethics committee of the National Defense Medical College

(Approval number 2567).

4 Results

During the study period, 594 out of 1,030 students who received the
questionnaire responded (57.7% response rate). After 31 were excluded due to missing
data, the remaining 563 were included in the analysis. A flow chart is shown in Figure 7.
4 —1 The characteristics of study participants

These results are shown in Table 3.

The subjects included 383 binge drinkers and 181 non-binge drinkers. Binge
drinkers and non-binge drinkers were significantly different in terms of frequency of
drinking in a week (1.5 + 1.6 vs. 0.6 = 1.1 days, respectively) and amount of drinking

(66.2 +41.4 vs. 26.2 + 18.0 g/day, respectively).
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4—2 Associations between binge drinker and alcohol-related consequences

These results are shown in Table 4.

Among men, binge drinker was associated with alcohol-related
consequences such as “I felt stress relief” (odds ratio 2.94[1.39-6.22]), “I had a hangover
(headache, nausea, vomiting, etc.)” (odds ratio 2.88[1.29-6.44]), and “other
consequences” (odds ratio 0.10[0.12—0.89]). On the other hand, among women, binge
drinker was associated with “I became happy” (odds ratio 4.89[2.31-10.37]), “I felt stress
relief” (odds ratio 2.53[1.26-5.08]), “I had a hangover (headache, nausea, vomiting, etc.)”
(odds ratio 2.64[1.23-5.65]), and “I didn’t experience any changes” (odds ratio
4.49[1.85-10.92]).

4—3 Reasons for drinking related to binge drinking

These results are shown in Table 5.

Among men, the statistically significant reasons for binge drinking
associated binge drinker were “to feel happy or be in a good mood” (OR 2.06 [CI 1.00-
4.23]), and “to relieve stress” (OR 4.62 [CI 1.68-12.68]). Among women, on the other
hand, the reasons correlated with binge drinker were “to feel happy or be in a good mood”
(OR 2.48 [CI 1.10-5.55]), “to facilitate interpersonal relationships” (OR 2.84 [CI 1.40 —
5.77]), “to forget something bad” (OR 3.59 [CI 1.05 — 12.25]), and “to relieve stress” (OR

2.77 [CI 1.28 — 6.00]).

5 Discussion
5—1 The prevalence of binge drinking among college students in Japan.
This study revealed that 74.9% of men and 59.6% of women engaged in

binge drinking during the past year. These results indicated that many Japanese college
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students have experience of binge drinking. In a previous study which used same
definition of binge drinking, it was reported that 56.8% of men and 47.8% of women were
binge drinkers (Yoshimoto et al., 2017). The proportion of binge drinkers in our study
was slightly higher. Same trends were confirmed on frequency of drinking and amount of
drinking, in the previously mentioned study, frequency of drinking. I assume that the
study participants differed in background. In the previous study, the authors recruited
students through an annual health examination in three college located same area.
Whereas in our study, questionnaires were returned from students voluntarily and so it
was assumed that students who returned the questionnaire might be more interested in
drinking or alcohol than previous study participants. In the United States, the prevalence
of binge drinking in the past month was 40.1% among college students aged 18-22 years
(HHS), 2012). Although I cannot compare these results directly because of differences in
the duration of the feedback period, it is serious problem that majority of college students
experiences binge drinking in the past year.
5—2 Regarding alcohol-related consequences associated with binge drinking among all
students

Alcohol-related consequences associated with binge drinking among mens
were “I felt stress relief,” “I had a hangover (headache, nausea, vomiting, etc.),” and
“other consequences.” Among women, “I became happy,” “I felt stress relief,” “I had a
hangover (headache, nausea, vomiting, etc.)” and “I didn’t experience any changes”
Binge drinkers had a history of significantly more hangover. Previous research reported
that almost half of college students experiences hangover such headache or vomiting
(Masaki, 2007; Mori et al., 2012).

As for hangovers, in another previous Japanese study, 17% of students were
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late and 15% were absent from classes due to hangovers (Masaki, 2007). This was
alcohol-related consequences after ordinary drinking, I should be careful to compare
between their results and my ones. Also, binge drinkers reported that they had experience
of becoming happier (odds ratio 2.72[1.66-4.45]) or felt their stress relieved more often
(odds ratio 2.65[1.62-4.34]) than non-binge drinkers. Previous research revealed that half
of Japanese college students had experiences becoming cheerful (Mizuno et al., 2003). In
previous foreign article, 47.5% of men and 56.2% of women experienced positive change
such as “great fun/socializing” after drinking. Also, HED (Heavy episodic drinking)
associated with positive alcohol-related consequence such as becoming fan or social.
These results indicated that many college students in Japan and abroad experienced
positive consequences after drinking. Concerning stress relief, although our research
revealed 33.7% of Japanese student felt they relieved their stress by drinking alcohol,
only 5.9% of men and 1.5% of women reported they relieved stress after drinking in
United State (Park, 2004). This result indicated that Japanese students seem to feel befits
on relieving stress by drinking alcohol more American college students.

From these results, it is suggested that college students have an ambivalent
relationship with alcohol, in which they felt that they could relieve their stress
momentarily by drinking while recognizing alcohol-related negative consequences. This
ambivalence relationship is common among alcohol dependent patients and there is
possibility some students start to become alcohol dependence. Although they engage in
risky drinking like binge drinking, they may have inaccurate thought that it is easy to quit
risky drinking behavior such as binge drinking when they want to do. Taking into this
possibility, it is important to inform them contradiction that binge drinking make them

happy while deteriorating their health or QOL and alcohol drinking could be maladaptive
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behavior to resolve stress. It is important to make them recognize the risk of falling into
alcohol dependence against their optimistic thinking that they can change their drinking
behavior as they like. Also, it may be useful to notify them to explore more effective
coping skills. I think that motivational interviewing (Miller et al., 2012) can be effective
measure to tackle problems that is ambivalent and difficult to change behavior. Several
studies of foreign country presented evidence of motivational interviewing for alcohol
misuse among young people including college students (Bingham et al.,2010; Borsari et
al.,2012; Doumas et al.,2011; Murphy et al.,2010; Neighbors et al.,2012; Terlecki et al.,
2015; Wood et al., 2010). It is important to support college students who engage in
hazardous drinking such as binge drinking to find out their own relationship with alcohol
in future with using motivational interviewing.
5—3 the association between binge drinking and the reasons for drinking among college
students in Japan

To our knowledge, this is the first study to explore the association between
binge drinking and the reasons for drinking among college students in Japan. I identified
four reasons for underlying binge drinking: “to feel happy or be in a good mood,” “to

29 ¢¢

facilitate interpersonal relationships,” “to forget something bad,” and “to relieve stress”.
I discuss the relationship between binge drinking and these reasons, i.e., alcohol
expectancies and motives for drinking. Men tended to engage in binge drinking when
they feel to become happy or be in a good mood or release stress. In addition to these
reasons, women tented to engaged in binge drinking in order to facilitate interpersonal
relationships or forget something bad.

Now, I discuss these results from the point of view of motivation theory.

Motivation theory asserts that motives or reasons for drinking are the final common
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pathway to alcohol use and abuse (Cooper, 1994). Cooper developed and validated a four-
factor model of motivation for alcohol use: “social,” “coping,” enhancement,” and
“conformity.” Also, I consider the reasons for drinking associated with binge drinking
and shared by both men and women. Japanese college students experience the following
stressors: troubles at a part-time job or club activity; personal relationships with friends,
lovers, and family members; studies (e.g., homework); future path; and job hunting (Japan
Student Service Organization, 2018). Previous research revealed that students with higher
stress tend to engage in more binge drinking (Chen & Freeley, 2015). This phenomenon
may be understood in terms of coping motives for drinking. In this study, the risk of binge
drinking increased 4.6-fold among men who wished to relieve stress relative to those who
did not. In such cases, physical activity may decrease perceived stress (Tavolacci et al.,
2016). For students who drink with coping motives, it may be better strategies for them
to explore alternative coping measures like physical activity, which is of lower-risk than
binge drinking.

Another reason for drinking among men and women is “to feel happy or be
in a good mood.” Such individuals seemed to drink alcohol with enhancement motives.
These motives involve drinking to increase positive affect, and consist of sensation-
seeking and enjoyment motives (Ham et al., 2003). In this study, students who drank with
enhancement motives tended to engage in binge drinking. Enjoyment expectancy, like
“Drinking to get drunk,” is a strong predictor of frequent binge drinking (McCabe, 2002).
For students who want to drink to get drunk and therefore be happy, it is essential to
provide tips about how to enjoy a party without depending on alcohol.

Next, I discuss the reasons for drinking that were associated with binge

drinking only among women. “To forget something bad” is considered a form of coping.
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In that sense, we can understand the relationship between this motivation and binge
drinking to relieve stress. As mentioned above, in these cases it is important to help the
student find another measure that helps them get rid of the undesirable thing that they are
hoping to forget.

Another reason for drinking specific for women is “to facilitate interpersonal
relationships”; this can be regarded as a social motive. In early adulthood, women tend to
feel more ashamed to have interpersonal relationships with others than men of (Yagi,
2009). Moreover, the friendship networks of women were relatively fixed, whereas those
of men were comparatively flexible (Nishimura & Nagano, 2009). After entering college,
many students must establish new relationship with strangers, both inside and outside of
the classroom, and this seems to be more difficult for women. We assume that women use
alcohol to reduce their tension or anxiety and facilitate the formation of new relationships.
Men, on the other hand, have more self-confidence in interpersonal relationships than
women (Nishimura et al., 2009). Therefore, assisting them to promote self-confidence to
establish relationships with other students is important. Among students in their 20s, the
proportion who have experience with drinking is higher among women than men
(Higuchi, 2009), and 58.9% women have experience with “ikki-nomi,” chugging an
entire drink without stopping to take a breath, which is considered a risky drinking pattern
(Fujioka et al., 2013). The speed of alcohol metabolism is slower in women than mens
due to differences in physical build (Maesato & Hlcuchi, 2015), so women are more prone
to acute alcohol intoxication it is important to educate women to understand their own
constitutional characteristics and to drink alcohol moderately without engaging in binge
drinking, which raises BAC (blood alcohol concentration) rapidly within a short period.

In particular, women who drink alcohol to forget something bad or to facilitate
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interpersonal relationships tended to engage in binge drinking, provision of information
of the risks of that drinking pattern for them in important in future.
5—4 The limitation of this study

There are three limitations in this study. The first is the accuracy of the
amount of alcohol consumption. It might not have been accurately reported by
participants. In future studies, we will request students keep alcohol diaries to accurately
record the amount and frequency of alcohol consumption. The second is that the
questionnaire might not have covered all possible alcohol-related consequences and
reason for drinking. I plan to use existing scales like the B-YAACQ and DMQ-R in future
research. Finally, I cannot determine causal relationship between binge drinking and
alcohol-related consequences due to the cross sectional nature of this study. Outside of
Japan, several studies have investigated that association between binge drinking and
alcohol-related consequences and reason for drinking.

Despites of these limitation as I mentioned above, I think this study is novelty
meaningful because this is the first study to clarify the prevalence of binge drinking, and
the association between binge drinking and alcohol-related consequences and reason for

drinking in Japan.
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Study 1-2
The use of all-you-can-drink system,
“nomihodai”, 1s associated with the increased
alcohol consumption among college students: a

cross-sectional study in Japan



1 Aims
The aim of this study is to identify the prevalence of “nomihodai” use and

the influence of that use on the amount of drinking of college students.

2 Methods
2—1 Study design and data collection

Study design and recruit procedure is same as studyl —1

2—2 Measures
Questions about demographic data (gender and age) and drinking behavior
were same as study 1-1. Regarding “nomihodai” use, I asked "Did you use “nomihodai”?

(Yes or No) and the number of drinks consumed when using or not using “nomihodai”.

2 —3 Statistical Analysis

In this study, Characteristics of participants were compared between men and
women. Furthermore, in both mens and women, t-test was used to compare the average
of the two the amount of drinking between “nomihodai” use states and non-use states The
Fisher’s exact test was used to examine the significance of the proportion of HED

distribution difference between “nomihodai” use states and non-use states.

3 Ethical Consideration

Ethical consideration of this study was same as study1-1.

4 Results

33



In this study, the data from those 511 students had experienced “nomihodai”
use were analyzed. A flow chart is shown in Figure 8.

Characteristics of study participants are provided in Table 6. Subjects
included 274 men and 237 women. Significant differences between men and women
included frequency of drinking in a week (men: 1.5 + 1.7 days; women: 1.0 &+ 1.3 days),
amount of drinking (men: 62.9 &+ 43.5 g/day; women: 46.3 + 32.9 g/day), and occurrence
of binge drinking (men: 77.7% vs. women: 63.3%). The amount of drinking was increased
1.8-times (85.9 £49.7 g vs. 48.2 = 29.5 g) among men and 1.7-times (63.7 + 39.3 g vs.
36.5 + 26.7 g) among women during “nomihodai” use, compared with non-use states
(Figure 9). Furthermore, 109 (39.8%) men and 71 (30.3%) women reported HED only at

“nomihodai” states.

5 Discussion

It is revealed that almost all college students had experience with “nomihodai”
use, which means “nomihodai” is much prevalent and has become a common habit among
Japanese college students. Also, I confirmed there was a significant difference in the
amount of alcohol consumption between “nomihodai” use and non-use states and 109
(39.8%) men and 71 (30.3%) women reported HED only at “nomihodai” states. From
these results, it is easy to imagine that college students use the service as a matter of
course and this environmental factor may contribute to the high ratio of “nomihodai” use
among college students. As mentioned above, previous studies reported that a set price
for unlimited drinking is associated with HED among college students (Wechsler et al.
2000), and that there is a significant relationship between “all-you-candrink” and BAC

(Thombs et al. 2009). Moreover, Thombs et al. (2009) reported that students who do not
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take advantage of drink specials (e.g., “all-you-can-drink™) reported consuming more
drinks before bar entry than those who did participate in these promotions. Thus, college
students who use systems like “all-you-can-drink” may try to make the most of the
occasion so that they can thoroughly enjoy drinking. “nomihodai” service does not permit
individual use; consequently, students always participate in “nomihodai” in groups.
There is possibility that presence of other students may influent on the amount of
consumed alcohol of students. One is the “peer drinking norm,” which involves
recognition and approval of peers’ drinking behavior like drinking frequency and the
amount of alcohol consumed (Borsari & Carey., 2001). If students recognize that other
students are drinking more, according to the peer drinking norm, they may feel pressured
to do the same. Particularly in occasions of “nomihodai” use, students who did not drink
as much were often affected by other students who engaged in heavier drinking and tray
to make the most of the service of “nomihodai”. The peer drinking norm can have a
positive effect, so it is important to providing information about actual peer drinking
behavior to correct their misunderstandings. Another factor is “peer pressure.” Mekonen,
Fekadu, Chane, and Bitew, (2017) indicated that peer pressure is an important predictor of
problematic drinking among college students. If peer pressure is excessive, there is a risk
that students will force other students to drink more. In Japan, the proportion of the
students who have experienced being insisted by others to drink has been reported as 42%
(Masaki,2007), 57% (Takase et al.,2010), and 47% (Kawai, Ohta, Negishi, Otomaru &
Uemura, 2014). These results indicate that about half of all students have experience of
compulsion of drinking. Furthermore, Masaki (2007) revealed that 55.0% of students
accepted that request completely, and an additional 31% drank a bit more, which means

that 86% of students did not refuse the insistence of another student to drink more, at least
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to some extent. I think that protective behavior (Martens, Martin, Littlefield, Murphy &
Cimini, 2011; Kim & Park, 2015) can decrease risky drinking behavior among students
who cannot or do not want to drink it is important. We must support the ability of students
to refuse the request to drink and to engage in self-protective behavior.

The limitations of this study were same as study 1 —1.

This study has revealed the significant influence of nomihodai on the amount
of drinking among college students in Japan. Future efforts should promote preventive
education and awareness activities that lead to safer alcohol-related behavior of college

students even under the “nomihodai” condition.
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Chapter 5
Study 2

The differences of drinking pattern including binge
drinking between adults and college students and change

of drinking pattern by age through a web survey in Japan.



1. Aims
The purpose of this study was to clarify the differences in drinking patterns,
including binge drinking, between college students and adults, and the change in drinking

patterns with age, as determined using a web survey in Japan.

2. Methods
2—1 Study design and data collection

A web survey was conducted in March by the Macromill Group, which has
1.2 million members and conducts 25,000 internet studies each year. Participants were
recruited from members enrolled in Macromill. One of the essential criteria was drinking
alcohol more than once a week. Subjects were adults who graduated from college in the
age range from the twenties to forties. I requested that the research company provide a
sample that equalized the numbers of people of each age and sex. Ultimately, the total
sample consisted of 210 respondents (104 college students, 106 adults), all of whom were

included in the analysis.

2—2 Measures

Our questionnaire included questions about: 1) frequency of drinking
alcohol; 2) frequency of binge drinking in the past month, as evaluated by the following
question: “During the last 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?” ;3) the maximum number of drinks in one drinking occasion; 4) thoughts about
excessive drinking, such as binge drinking, and the reason for such drinking behavior; 5)

opportunities to stop excessive drinking; 6) thoughts about their own drinking pattern; 7)

38



tolerance of alcohol; 8) “nomihodai” use ("Did you use “nomihodai”? [Yes or No]; the
number of drinks consumed when using or not using “nomihodai”; and the reason for
increased drinking when using “nomihodai’); 9) PSS (Perceived Stress Scale) is 14-item
scale to measure the degree to what kind of daily situations are recognized as stressful
and originally developed by Cohen, Kamarck and Mermelstein (1983). This scale has
already translated to Japanese and confirmed reliability and validation of Japanese
version (Sumi, 2006). I got permission to use Japanese version from Sumi through e-mail.
The detail of each item are shown in appendix 2. In addition to these questions, adults
were asked about their drinking patterns during their college days and the reason that they
quit binge drinking. Demographic data provided by Macromill included gender, age,

residential area, marital status, employment status, and household and individual income.

2—3 Data analysis

The t-test was used for normally distributed variables, and the Mann—
Whitney U-test was used to compare college student and adults in terms of frequency of
drinking, amount of drinking on each occasion, and frequency of binge drinking. Also,
the same analysis was used to compare between college days and present status. The level
of statistical significance was set at p<0.05. All statistical analyses were performed using

OBM SPSS statistics 25.

3 Ethical considerations
To obtain informed consent from the participants, I asked the research
company to provide explanations of the purpose, methods, and ethical considerations of

research. Pushing the ‘submit’ button after answering questions was deemed to represent
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informed consent for participation in our study. This research was approved by the ethics

committee of the University of Tsukuba (Approval number1361).

4 Results

A total of 104 college students (age, 22.2 & 2.6 years) and adults in their
twenties through forties (age, 35.3 = 8.1 years) participated in this web study.
Characteristics of study participants are provided in Table 7. There were no significant
differences between college students and adults in the frequency of drinking per month
(college students: 11.2 £ 11.9 days; adults:14.9 + 10.1 days), frequency of HED in a
month (college students: 4.1 £ 7.2/month; adults: 6.0 + 8.6/month), frequency of binge
drinking (college students: 2.8 + 5.1/month: adults 3.6 = 5.8/month, or the maximum
amount of drinking at one time (7.1 % 6.1drink; adults 6.6 £ 6.1drink).

Age-specific allocations of binge drinking in men and women are shown in
Figure 10 and 11. The ratio of binge drinkers differed among age groups, but not
significantly. For women, binge drinking became less frequent with age, whereas the
opposite was true for men.

A comparison of drinking patterns between college days and adulthood is
shown in Table 8. We observed significant differences between college and the present in
frequency of drinking per month (college: 8.9 + 8.4 /month; current days: 14.9 +
10.1days), maximum amount of drinking at one time (college: 8.8 = 8.3 drinks; present:
6.6 + 6.1 drinks). There was no significant difference between college and the present in
the frequency of HED or binge drinking.

Thoughts about excessive drinking, like binge drinking, is shown in Figure

12. There was no statistically significant different between college students and adults,
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although college students were more likely than adults to recognize excessive drinking as
a risk.
The reasons for excessive drinking, like binge drinking, are shown in Figure

29 <6

13. The most frequent reasons were “because it can relieve stress,” “there is actually no
problem,” and “because it makes me feel happy,” followed by “I can quit anytime I want

to” and “because I am young and thoughtless”.

5 Discussion
5—1 Comparing drinking pattern between college students and adults in their twenties
through forties

The frequency of drinking was significantly higher in adults than in college
students, but there was no significant difference in the frequency of binge drinking, HED,
or the maximum amount of drinking on one occasion. By contrast, In the 2014 Fact Sheets
(CDC, 2014), the CDC reported that binge drinking is most common among younger
adults aged 18-34. Also, in 2012, 40.1% of full-time college students were binge drinkers,
vs. 35.0% of those not enrolled full time in college (HHS, 2012). These results indicated
that college students are at higher risk of excessive drinking, like binge drinking,
compared with other ages. These results indicated that college students belong to a group
involve in risky drinking behaviors such as binge drinking. In Japan, HED and binge
drinking have been observed, especially in young people, in periodical surveys carried
out every 5 years (Osaki et al, 2016). The results of my study differed from those of
previous studies.

In regard to the frequency of drinking, it is assumed that adults have more

occasion to go to drink with colleagues or business partners and can more easily afford to
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go out drinking than college students. Also, my recruitment criterion for this study was
drinking at least once per month; such individuals may have similar drinking patterns, so
no significant difference was observed between college students and adults. Regarding
binge drinking experience as a function of age, the proportion decreased between the
twenties and forties among women, but increased among men. This result indicated that
the risk of binge drinking can get worse over time among adult men.
5—2 Comparing drinking patterns between college and the present in adults in their
twenties through forties who graduated college

Although the frequency of drinking significantly increased in adulthood, the
maximum amount of drinking significantly decreased. However, there was no significant
difference in frequency of binge drinking or HED between college and the present. It is
indicated that risky drinking tends to continue over time. Among college students who
participated in this study, although they must have just started drinking, they had a habit
of drinking at least once per week. It is important to support them to recognize their
drinking behavior as problematic, and to engage in early detection and intervention before
their drinking becomes habitual.
5—3 Recognition of excessive drinking like binge drinking

I asked, “How do you think about excessive drinking, like binge drinking”.
Although both college students and adults recognize that drinking pattern as a risk, almost
of them engage in risky drinking like binge drinking. Additionally, based on their answer
to the question, “What are your reasons for binge drinking?”, individuals who engaged in
binge drink alcohol with a positive expectation, like becoming happy or releasing stress.
They also answered, “there is actually no problem” and “I can quit anytime I want”, which

suggests they are optimistic about their drinking behavior. This result illustrates the
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difficulty of changing their behavior.

As I mentioned study 1 —1, it is assumed that they experienced positive
effect like becoming happy or relieving stress. Also, there is possibility that they may take
changing own drinking behavior lightly. From these results, it is important to inform them
the acute and chronic effect of alcohol on not only physically but also mentally and the
difficulty of changing drinking behavior after establishing drinking style.

5—4 Limitations of this study

The first limitation is that it is difficult to accurately assess the amount of
alcohol consumption. The same limitation exists in conventional scientific research. In
addition, web research has other limitations, like ambiguity of the population, risk of
unauthorized answers or existence of professional despondent.

The second limitation is the number of samples. Also. Our sampling criteria was drinking
alcohol more than once a week. So, I must be careful about generalizing these results.

Future studies should be performed with sufficiently large samples for generalization.
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Chapter 6
Study 3
Development of preventive education program
for binge drinking

and verify the effectiveness



1 Aims

The aims of this study was to develop a preventive education program for
binge drinking for college students and verify the program’s effectiveness by comparing
the frequency of binge drinking and the amount of alcohol consumption during binge

drinking.

2 Methods
2—1 Study design

This was an intervention study.
2 —2 Participants

Participant flow through the study is presented in Figure14. The number of
students that submitted to the screening test was 280. Demographic characteristics were
as follows: 35.0% women, average age 21.1(SD=1.56), 89.9% belonging to some club.
2—3 Measures
2—3—1 Alcohol use

To clarify alcohol use of college student, I asked the following questions, 1)
frequency of drinking alcohol; 2) frequency of HED (heavy episodic drinking) 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 binge drinking; 5) the maximum amount of drinking

in the past month; and 6) Normal alcohol consumption.
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2—3—2 Tolerance of alcohol

Almost half of Japanese have low or no alcohol tolerance (Higuchi,
Matsushita, Murayama, Takagi and Hayashida.,1995; Shimamoto, 2013). Hence, I asked
subjects about their tolerance for alcohol in the past and present.
2—3—3 Recognition to own drinking behavior

To understand their social norms concerning drinking behavior, I asked
subjects about their recognition of their own drinking behavior compared with their peers.
2—3—4 Readiness to change drinking behavior

To assess the readiness of college students to change their drinking behavior,
I asked how and when they changed their behavior.
2—3—5 Drinking motives

The Drinking Motives Questionnaire- Revised (DMQ-R) is a 20-item scale
of motives for alcohol consumption (Cooper, 1994). There are four motives: conformity,
coping, social, and enhancement. Each motive consists of five questions, and I show the
details of each item in Appendix 2. The five-point Likert scale (almost never/never, some
of the time, half of the time, most of the time, almost always/always) is used to specify
the degree of each motive. I got permission from Cooper to translate into Japanese using
back translation and to use this scale.
2—3—6 Alcohol-related consequences

Brief Young Adult Alcohol Consequences Questionnaire (B-YAACQ) is a
24-item scale for assessing alcohol-related problems (Kahler et al.,2005). With the
permission of Kahler, who developed this scale, the original English version of B-
YAACQ was translated into Japanese and used in this study. Using a dichotomous

response format, students indicated whether they had experienced each of the 24
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consequences during the past month. The details of each item are provided in Appendix
2.
2—3—7 Perceived Stress

PSS (Perceived Stress Scale) is used. The details of this scale are mentioned
in Measures of Study 2.
2—3—8 The degree of confidence to refuse the compulsion to drink from others

This scale was used to assess student confidence to refuse the compulsion to
drink from senior students, classmates, and junior students.
2—3—9 Demographic date

I asked their sex, age, grade, and club activity, as well as demographic data.

3 Procedure
3—1 Development of educational program to prevent binge drinking

I tried to develop a preventive education program for binge drinking among
college students, based on knowledge gained through a cross-sectional study and web
survey, referring to interventions for which evidence has been established in foreign
countries.
3—1—1 Results of the cross-sectional study and web survey

In my cross-sectional study, I found that 74.9% of men and 59.6% of women
engaged in binge drinking during the past year. In addition, students who engaged in binge
drinking experienced both positive and negative consequences, like “I became happy,” “I
felt stress relief,” and “I had a hangover (headache, nausea, vomiting, etc.)”. The results
of web survey revealed that people who engaged in hazardous drinking, such as binge

drinking, during their college days tended to continue those drinking patterns. Between
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the twenties and forties, the proportion of subjects engaging in binge drinking decreased
among women but increased among men.
3—1—2 Review of previous articles and books

In addition to the knowledge obtained from the cross-sectional study, I
reviewed previous articles that mentioned interventions focusing on alcohol misuse,
including binge drinking (Bingham et al., 2010; Borsari et al., 2012; Doumaset al., 2011;
Murphy et al., 2010; Neighbors et al., 2012; Terlecki et al., 2015; Wood et al., 2010), textbook
(Correia et al., 2012) and alcohol intervention matrix (NIAAA, 2015) to refer them. Harm
reduction, which refers to strategies to decrease drinking and related consequences, has a
wide scope, and is not limited to traditional programs which aim to stop drinking.
Examples of harm reduction approaches are ASTP (the Alcohol Skills Training Program)
(Correia et al., 2012) and BASICS (the Brief Alcohol Screening and Intervention for
College Students) (Dimeff, 1999). In ASTP, participants are encouraged to consider what
they would like to see happen while drinking. Additionally, using open-ended questions,
they are provided with information about the role that expectations play on the social
effect of alcohol. Alternatively, in BASICS, students complete an alcohol screening that
includes various information about drinking and related behaviors or consequences, to
use personalized graphic feedback. After that, students meet with BASICS facilitator who
utilizes motivational interviewing strategies.
3—1—3 Development program

In this study, referring to ASTP, I try to incorporate BMI (Brief Motivational
Intervention) which is introduced in the aforementioned textbook. A BMI session consists
of the following: 1. Orientation; 2. Consumption feedback; 3. BAC (Blood Alcohol

Concentration) information; 4. Tolerance; 5. Drinking game; 6. Biphasic curve; 7.
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Perceived norm; 8. Alcohol-related consequences; 9. Risky behaviors related to drinking;
10. Harm reduction discussion and goal setting; 11. Tips for safe drinking; and 12. Fun
things to do that do not involve drinking. Based on discussion with my supervisor, who
has rich experience and knowledge, I revised my program and I performed several pilot
studies with the cooperation of other graduate students.

The final version of program consists of a 5-minute introduction, 15-minute
screening test, 50-minute lecture, and 10-minute summery and conclusion. Educational
lecture included the following components: (a) alcohol metabolism and mechanism of
drunkenness; (b) the reason for the difference in alcohol tolerance from person to person;
(c) acute and chronic alcohol-related consequences; (d) introduction to binge drinking
and the associated risks; (e) group work referring to motivational intervention; (f)
summary.

3 —2 Recruitment

Participants were recruited through two procedures: a poster asking for
cooperation with our study, and asking students who were taking courses in health and
sport education to cooperate in the study. Regarding the second method, I asked the
professor who was in charge of the introductory course on sports and health promotion to
cooperate with my research. I had to get approval from the provost of School of Health
and Physical Education of University of Tsukuba, because almost all of the participants
belonged to that school. Through these two procedures, 382 students participated in my
program, 280 students submitted a screening test, and 95 students volunteered for follow-

up screening.

3—3 Flow of Intervention
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On the day of the program, I explained about the purpose, methods, and
ethical considerations of our study in order to obtain informed consent, and asked the
students to submit a screening test. Also, at the end of program, the students who were
willing to cooperate with a follow-up study were asked to sign a consent form with their
address to send post-screening and submit a pre-screening test before they left class. Also,
to obtain consent for follow-up assessment, I asked participants to sign a consent
document and inform their contact address to send screening questionnaire and gratuity.
Returning the follow-up assessment was regarded as agreement to cooperate with our
study.

3—4 Follow-up assessment

Follow-up assessments were collected 1-month post-intervention. I sent

follow-up assessments with a gratuity to 95 students who offered their cooperation.

Ultimately, 52 students, including 21 binge drinkers, returned my follow-up assessment.

4 Data Analysis

To verify the change drinking pattern between the initial assessment and
follow-up assessment, I conducted paired t-tests. Also, an independent t-test was used to
compare the difference in drinking pattern, YACCQ, and alcohol knowledge test score

between binge drinkers and non—binge drinkers during the initial assessment period.

5 Ethical considerations
Procedure for informed consent is shown on 3 —3 Flow of Intervention. This
study was approved by the ethics committee of the University of Tsukuba (Approval

numbers 1323 and 1341).
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6 Results

The comparison of drinking patterns between pre-test and post-test for the
21 students who returned the follow-up screening test were analyzed using the paired t-
test. The changes in drinking variables due to intervention are shown in Table 9. The
frequency of drinking decreased from 6.19 £ 5.93 to 5.71 £ 6.03, the frequency of
HED decreased from 3.52 * 3.37 to 2.76 = 3.02, and the number of binge drinking
incidents per month decreased from 3.10 = 3.39 to 2.62 &= 3.07, but there was no
significant difference between pre-test and post-test. The amount of drinking during binge
drinking and the maximum amount of drinking also decreased slightly, from 9.33 + 5.31
to 6.76 = 5.95 and 10.90 £ 7.07 to 9.52 £+ 7.11, respectively, but the change was not
significant.

Concerning alcohol-related consequences, the YAACQ score was slightly
higher post-test than pre-test (2.52 + 3.06 vs. 2.29 £ 2.35). The score on the alcohol
knowledge test increased slightly, from 6.71 + 0.85 to 6.86 £ 0.10, but the improvement

was not significant.

7 Discussion

This study is, to my knowledge, the first trial to examine the effect of an educational
program for binge drinking prevention among college students in Japan. Although my
educational program decreased the frequency of binge drinking, HED, frequency per
month, amount of drinking during binge drinking, and maximum amount of drinking, the
effects were not significant. This indicated that it may be difficult to change binge
drinking behavior using one-time intervention. It is important to reexamine the contents

of education and to conduct interviews to clarify the problems and challenges of my
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education program. In this study, I referred to previous articles and the alcohol
intervention matrix, which described the contents of intervention focusing on alcohol
misuse, including binge drinking. Many of these interventions were based on brief
motivational interviewing (BMI). I found in my cross-sectional study that college
students experienced not only positive effects of alcohol, but also negative ones after
drinking; hence, I adopted motivational intervention into my education program.
Although, reductions were confirmed in frequency and amount of drinking including
binge drinking, those differences were not significant. This result may be affected by the
small number of sample. Regarding recruitment for my study, I initially used a poster to
call for participants who had experience of binge drinking at least once per month.
However, this did not proceed as expected, and only a few students offered cooperation.
Finally, I took the opportunity to present my program at a class on social psychiatry and
mental health, and requested cooperation for a follow-up study. One of the reasons for the
difficulty of recruiting students who had experience with binge drinking is they did not
recognize their own drinking as problematic. Also, the rate of return of follow-up
questionnaires was lower among students who had experience with binge drinking than
among other students, possibly because the former group of students cannot recognize or
face their problem. Yoshimoto et al., (2017) revealed that men excessive weekly drinkers
were significantly more likely to perceive that their drinking was not normal, but found
no difference in recognition between men and women binge drinkers. Focusing on the
amount of drinks during binge drinking, the sample size required for valediction of effect
of my program is 88 by calculating under the condition when effect size is
0.5(Cohen,1988) and a err probe is 0.05 in one-sided test. While devising recruitment

measure, continuing to collect data is needed to confirm the effectiveness of my education
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program. In addition to this effort, it is important to reexamine this education program
by interviewing participants of my program to clear impressive contents or points to be
improved of my education program and reflect on next program.

Also, regarding the number of session, while previous studies tended to provide their
education consist of multiple sessions, my education program consisted of only one
session. To obtain sufficient educational effect, I should explore like stepwise approach
which consists of provision of information on alcohol and that risks, promote and
establishment of understanding among students and decision-making and changing

behavior by themselves.
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Chapter 7

Comprehensive Discussion



1 Alcohol and Japanese people

Since ancient time, Japanese people have been blessed with alcohol in
various local culture and climate and play a great role in religious ceremony or
celebrations. Also, alcohol has been recognized as secret thing to connect God and people
(Health and Medicine of Alcohol Association, 1996). In these backgrounds, Japanese
people tend to be more generous and the person who can drink a lot has been regard as
like hero Shimizu (2003). This situation may be affected social tendencies that person had
better drink more. In addition to this social background, alcohol beverages are available
for purchase 24/7 at convenience store or vending machine and at low prices because of
appearance of like quasi-beer throughout Japan. Furthermore, “nomihodai” become
common and many restaurants or “Izakaya” (Japanese bar) provide this service. It is
assumed that these environmental factor may encourage alcohol consumption of Japanese

people.

2 Harmful use of alcohol and strategies in worldwide and Japan

In terms of maintaining health, alcohol has the following effects: (1)
drunkenness, (2) organ damage due to chronic effects, (3) dependencies, (4) harm to
minors and unborn child through pregnant women (Ministry of Health, Labour and
Welfare, 2012). The WHO (2010) adopted the recommendation “Global strategy to
reduce harmful use of alcohol”, because alcohol misuse is one of the major risk factors
that can damage not only an individual’s life, but also their family and society. According
to this recommendation, Japan established in 2013, and enforced in 2014, the “Basic Act
on Measures Against Alcohol-related Health Harm”. The aim of this act was to contribute

toward a society where we can live safely, as well as protect our health by preventing

55



alcohol-related health harms from occurring, progressing, and relapsing, and to prepare
full support for persons experiencing alcohol-related health harms (Ministry of Health,
Labour and Welfare, 2013). In 2015, the “Basic Plan for Promotion of Measures against
Alcohol-related Harm” was formulated. This plan took into account the future mental and
physical impact on the younger generation. Also, it acknowledges that young people are
not sure of their tolerance to alcohol, and are therefore exposed to the risk of acute alcohol
intoxication. Therefore, we need to provide young people with accurate and useful
information on alcohol. What kind of drinking behavior should be noted in the younger
generation? In foreign countries, excessive drinking like binge drinking or Heavy
Episodic Drinking (HED) has become a problem. In particular, binge drinking is most
common among people 18-24 years old (CDC, 2014) and it causes many adverse events,
like acute alcohol poisoning, violence, and injuries after drinking. In 2012, among young
people, 40.1% of college students were binge drinkers, and the rate among those not
enrolled full-time in college was 35.0% (HHS, 2012). To tackle the alcohol problem
among college students, a lot of research has been performed to verify the prevalence and
related factors associated with alcohol misuse or problematic drinking, and to investigate
the effect of interventions aimed at resolving those problems. Based on the knowledge
gained from these studies, many guidebook or textbooks, such as the “College AMI
(Alcohol Intervention Matrix) guide (NIAAA, 2015)”, “Guide to assessment, intervention
and prevention for college student alcohol abuse” (Correria, 2012), and “Brief Alcohol
Screening and Intervention for College Students (BASICS): A Harm Reduction Approach”
(Dimeft, 1999)” have been published. On the other hand, what about Japanese university
students? College students are in an age of transition from minority to adulthood, and

they confront alcohol without understanding their tolerance or the practice of appropriate
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drinking. Many students enter college with great anticipation and work hard, not only at
their studies, but also at club activities. These clubs provide several occasions for drinking,
including the welcome party (“Shinkan-Compa’), summer training camp, wrap-up party
(“Uchiage”), and year-end party (“Bonenkai”) I understand their feeling that upon
becoming college students, they want to act without restraint (“Hame-wo-hazushitai’).
However, the news that college students have died from acute alcohol intoxication after
drinking never ceased. The other day, regarding a case of death from alcohol, criminal
charges were filed for the first time in Japan against the students who had been there.
These fatal accidents can take away the important future from not only dead student but

also concerned parties like friends, family members etc.

3 Trial development of preventive educational program for binge drinking among college
students

Based on this background, I attempted to develop an educational program
that would allow college students to maintain a good relationship with alcohol, without
engaging in binge drinking, and remain active in society.

So far, although several kinds of alcohol education are conducted in liberal
arts or “Introduction to medicine” classes, they are not specialized for binge drinking. In
designing my educational program, I sought to base it on the actual situation, and
conducted two cross-sectional surveys. One was an anonymous questionnaire that
clarified the prevalence and correlates of binge drinking, and the other was a web survey
that compared drinking behavior between college students and adults. I reviewed articles
that mentioned intervention strategies conducted previously in other countries. The

results obtained from the cross-sectional study were as follows: 1. more than half of
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Japanese college students have experience of binge drinking one or more times a year; 2.
there is a significant relationship between binge drinking and reasons for drinking such
as “stress relief” and “to be happy”; 3. students who engaged in binge drinking have
experienced not only negative effects of alcohol, like hangover, but also positive effects,
like releasing stress. Including these results in the contents of program, I tried to inform
students that binge drinking is a familiar problem associated with acute risks. After
designing the original program, I conducted several pilot studies and revised the program
based on the advice and comments from participants. Also, I adopted DMQ (Drinking
Motives Questionnaire) (Cooper, 1994) and YACCQ (Young Adult Alcohol
Consequences Questionnaire) (Kahler et al.,2005) to assess their motivation for drinking
and their experience after drinking in a screening test that was administered before and
after intervention. Furthermore, I asked about stress perception, drinking norms, readiness

for behavioral change, and confidence in refusing to drink more.

4 Recruitment of participants

Although I requested the dean of faculty, a co—op, a student office, and the
health center to display a poster calling for research cooperation, only a few students
offered to cooperate. These students’ schedules did not match, so I did not proceed with
my intervention research. I suspected that one obstacle was the application condition: I
was seeking to recruit students who had experience of binge drinking in the past month,
which may have seemed as if [ were trying to assemble students who had engaged in bad
behavior. Also, I assumed that most students did not have awareness of their own drinking
patterns, and were not in a state of readiness to change. Therefore, I changed the method

of the study sought to recruit students with every type of drinking pattern, including non-
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drinker. While continuing recruit using the poster, I offered an education program for
students who were taking a course in social psychiatry and mental health, and asked them
to participate in my study. Ultimately, 382 students took part in my program, and 21
students who had experience of binge drinking offered to participate in my study. The

results of my study are derived from the screening test data from those 21 students.

5 Identified issues thorough this study

The frequency of binge drinking and maximum amount consumed using
binge drinking, frequency of HED, and YAACQ and alcohol knowledge test scores
changed slightly after the education program, but the changes were not significant change.
To explain why I did not obtain a sufficient result, the following points should be
considered.
(1) Recruitment

As I mentioned in discussion part of Study 3, the rate of return of the follow-
up screening test was lower for students who engaged in binge drinking. It is possible that
these students are strongly resistant to facing their problematic drinking behavior, making
it difficult to motivate them to change their behavior. Furthermore, the physical and
mental effects of binge drinking are difficult to compare to those of alcohol dependence,
which cause symptoms like withdrawal. This might make it difficult for students to
recognize their drinking pattern as problem. As I mentioned, the idea that it is better to
drink than you can’t not may make it difficult for individuals to recognize binge drinking
as risky behavior. However, the results of review and my cross-sectional study revealed
that drinking behaviors like binge drinking do not naturally decreases with age, so we

cannot overlook this situation.
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(2) Session times

A one-session educational program may not be sufficient to change drinking
behavior. In a future study, I will first provide information that helps students know their
own alcohol tolerance and understand risk of drinking. Next, I will provide support for
them to think about how to handle alcohol and find how to realize that. In order to do that,

I will need to consider a multi-session program that makes step-by-step advances possible.

6 Prospects

I now want to address my thoughts on future alcohol education based on
psychosocial characteristics, namely, the idea that binge drinking is hard to recognize as
risky behavior. For students already engaged in risky drinking like binge drinking,
measures must be taken to change their drinking behavior. In foreign countries, SBIRT
(Screening, Brief Intervention, Referral to Treatment) has been conducted actively
(Bridges et al., 2015). SBIRT is aimed at students who drink alcohol heavily and have
experienced or are at risk for alcohol-related problems such as poor class attendance,
missed assignments, accidents, etc. It is also designed to help students make better
alcohol-use decisions (HHS, 2005). This intervention has come to be used at general
medical institutions, and we need to think about how to adopt SBIRT for Japanese college
students. I think that one of good way to reduce harm for college students would be to
carry out alcohol screening tests as part of periodic health examinations, in order to
identify students engage in problematic drinking behaviors like binge drinking, and then
to provide the necessary support for problem drinkers. Recently, the Japanese National
University Council of Health Administration Facilities formulated the “Guideline for

standardization of health examination and health related information in college,” which
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included alcohol-related matters. I expect that efforts to treat alcohol problems among
Japanese college students will be triggered by this opportunity. The measures that we
described above are for secondary prevention. However, for people who already engage
in problematic drinking, it is difficult to change their behavior through this intervention.
In the future, it will be important to first explore preventative measures, such as alcohol

education for freshmen, before they start drinking.
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Chapter 10

Table and Figure



Table 1  Definition of Hazardous use, Harmful use, Alcohol dependence

Term ICD Definition DSM Definition

Behavioral, cognitive, and
physiological phenomena that

Alcohol dependence
may develop after repeated .
alcohol use (ICD-10) Substance use disorder
(DSM-5)
Results in consequences to
Harmful use physical and mental health

(ICD-10)

Increases the risk of harmful consequences for user or

Hazardous use others (WHO)
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Table2 Governmental standard drink definition and low-risk consumption guidelines
in grams of pure ethanol

uidelines

sta.ndard women : men

arink(g) @day  (2)week @day  (2)week
Australia 10 20 20
Austria 20 16 112 24 168
Bosnia and Herzegovina 10 10 20
Bulgaria 13
Canada ~13.6 ~27 ~136 ~40.7 ~204
Chili 14 42 98 56 196
China 10 50 100
Croatia 10 10 20
Denmark 12 84 168
Estonia 10 20 40
Fiji 10 20 100 30 150
France 10 20 140 30 210
Germany 12 12 24
Grenada ~14 ~14 ~14
Iceland 8 112 168
India 10 10 20
Ireland 10 110 170
Italy 12 20 36
Japan 10 20 40
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Table 9 Change of drinking pattern from pre to post of intervention

Variable pre(n=21) post(n=21) P

Frequency of drinking in a month,

mean + SD 6.19+593 571+6.03 248°
Frequency of HED® in a month,

mean + SD 352+3.37 276+3.02 130"
Frequency of binge drinking in a month,

mean + SD 3.10+3.39 262+3.07 314"
Amount of drinking during binge drinking

mean + SD 9.33+531 6.76+595 (58"
Maximum amount of drinking(drink/day)

mean + SD 10.90+7.07 952+7.11 766"
Normal amount of drinking(drink/day)

mean + SD 481+223 500+342 789
YAACQ (Young Aduld Alcohol Consequences

Questionnaire)

mean + SD 229+235 252+306 596"
Knowledge about alcohol

mean + SD 6.71+0.85 6.86+0.10 561"

a: the case as pure alcohol intake of 60g more in one occasion
b: Paired t-test (pre vs post)
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lifestyle-related diseases™® in 2017.
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alcohol per day
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Received questionnaire
(n=1,030)

Excluded (n=436)
* Did not submit response(n=436)

Returned questionnaire
(n=594)

Excluded (n=31)
* Never drink (n=18)
* Lack of data (n=13)

Included in analysis
(n=563)

Figure 7 Flow chart of subject selection for study 1—1
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Received questionnaire
(n=1,030)

Excluded (n=436)
* Did not submit response(n=436)

Returned questionnaire
(n=594)

Excluded (n=83)
* Lack of data (n=61)
* Never nomihodai use (n=22)

Included in analysis
(n=511)

Figure 8 Flow chart of subject selection for studyl —2
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P<0.001
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Figure 9 Comparison of the mount of drinking during nomihodai use vs non-use states
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Figure 10 Age-specific allocation of binge drinking (Men)
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W Binge ™ Non-binge

Figure 11 Age-specific allocation of binge drinking (Women)
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Adults 75

College Students 76

0% 20% 40% 60% 80% 100%

® It is better to stop because there is a risk
m There is risk, but it is not necessary to stop

I don't feel risk

Figure 12 Thought about excessive drinking like binge drinking
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Appendix 1 Questionnaire (Cross sectional Study)
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Appendix 4 (Screening for pre and post intervention)
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Summary

Introduction: Binge drinking in college students is a major public health problem. However,
data on binge drinking and alcohol-related consequences in Japanese college students are
scarce. We surveyed the drinking behavior of post-secondary students and clarified the asso-
ciation between binge drinking and alcohol-related consequences.

Methods: This cross-sectional study consisted of a self-administered questionnaire. From
December 2016 to March 2017, undergraduate and graduate students aged 20 years or older
at 31 colleges in the Kanto region of Japan provided data on: 1) frequency of drinking alcohol,
2) amount of drinking per day, 3) binge drinking in the past year, and 4) alcohol-related con-
sequences. We defined "binge drinking" as pure alcohol intake of =50 g for men and =40 g
for women during a 2-hour period. Logistic regression was performed to assess the associa-
tion between binge drinking and alcohol-related consequences.

% Corresponding Author: Kyoko Kawaida, Graduate School of Social Psychiatry and Mental Health, Faculty
of Medicine, University of Tsukuba, 1-1-1, Tennoudai, Tsukuba-city, Ibaraki, 305-8577, Japan
mail: s1730365@s.tsukuba.ac.jp
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Results: A total of 1,030 questionnaires were delivered and 594 were returned (57.7%
response rate). The 594 respondents included 383 (67.9%) binge drinkers. Binge drinkers and
non-binge drinkers differed significantly in frequency of drinking per week (15 + 1.6 vs.
0.6 £+ 1.1 days) and amount of drinking (66.2 = 414 vs. 26.2 = 18.0 g/day). Among all students,
binge drinkers had a history of significantly more alcohol related consequences such as “I
became happy” (odds ratio 2.72[1.66-4.45)), “I felt stress relief” (odds ratio 2.65[1.62-4.34)) and
“I had a hangover (headache, nausea, vomiting, etc.)” (odds ratio 2.42[1.44-4.06)) respectively.

Conclusion: Most post-secondary students engage in binge drinking. Students who engage
in binge drinking experience both positive and negative consequences. Preventive interven-
tion for binge drinking such as motivational interviewing is important.

Key words: college student, binge drinking, alcohol-related consequences
Introduction

In 2012, the World Health Organization (WHO) announced that 3.3 million people died from
alcohol-related problems worldwide each year”. That number included young people; exces-
sive alcohol use is the primary risk factor for premature death and disability among people
between the ages of 15 and 49 years®. Excessive alcohol use can be classified into three cate-
gories: alcohol dependence, hazardous drinking, and harmful drinking®. Binge drinking is a type
of harmful drinking. Its definition varies across studies, but commonly consists of the con-
sumption of five or more drinks (for men) or four or more drinks (for women) over a period of
about 2 hours”. Binge drinking has been reported to be associated with unintentional and inten-
tional injuries, alcohol poisoning, sexually transmitted diseases, unintended pregnancy, and
other adverse outcomes®. Binge drinking is most common among young adults between 18 and
347 and leads to various alcohol-related problems including death, injury, physical assault, and
unprotected sex”, Regarding the prevalence of binge drinking among young people, 37.9% of
college students aged 18-22 years reported binge drinking in the past month compared with
32.6% of other persons in the same age group®. These findings indicate that college students
are a higher-risk population among young people.

Since 1984, alcohol consumption among young people aged 20 to 29 years in Japan has
gradually increased”, and excessive drinking including binge drinking has been observed par-
ticularly among young people™. Regarding binge drinking, the prevalence of binge drinking
among college students was 56.8% for men and 47.8% for women and binge drinkers experi-
ence significantly more alcohol-related injuries (odds ratio (OR), 25.6; 95% confidence ratio (CI),
8.05-81.4)"". One study investigating alcohol-related consequences found headache, vomiting,
memory loss, being late or absent for classes due to hangovers, use of violent language, and
violence™. Other articles describe binge drinkers feeling down, becoming cheerful, generous,
or sleepy, while some participants reported no changes after drinking”'". However, there are
few reports about the association between binge drinking and other positive or negative alco-
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hol-related consequences. Before developing interventions to reduce risky drinking behavior
among Japanese college students, it is essential to identify trends of their drinking patterns
and alcohol-related consequences.

The purpose of this study is to clarify the prevalence of binge drinking and its associa-
tion with alcohol-related consequences, and these results are expected to be basic data for
‘exploring preventive interventions toward binge drinking among college students in Japan.

Materials and methods

Study design and participants

Our cross-sectional study consisted of a self-administered questionnaire. From December
2016 to March 2017, we mailed letters requesting research collaboration to the deans of 160
colleges in the Kanto region of Japan, of whom 35 departments in 31 colleges agreed to par-
ticipate. The Kanto region, located in the eastern part of Japan, which consists of Tokyo met-
ropolitan and Ibaraki, Tochigi, Gunma, Saitama, Chiba and Kanagawa Prefecture. In the Kanto
region, there are various types of private and public educational institutions spanning a wide
range of disciplines. The colleges are located in both urban and rural areas covered various
fields. A total of 1,030 questionnaires were delivered through a single point of contact at each
college. Taking minimum drinking age into account, undergraduate and graduate students
above the age of 20 years were sampled at each college.

Data collection

Of 1,030 questionnaires, 594 were returned (57.7% response rate). Our questionnaire includ-
ed questions about: 1) demographic data (gender and age); 2) frequency of drinking alcohol; 3)
frequency of binge drinking in the past year, as evaluated by the following question: “During
the last 12 months, how often did you have five or more drinks (for males) or four or more
drinks (for females) containing any kind of alcohol within a 2-hour period?”; and 4) alcohol-relat-
ed consequences, as evaluated by the question “What kind of consequences did you experi-
ence after drinking?” This multiple-choice question had 11 possible responses: “I became
happy,” “I felt stress relief” “I became excited,” “I became sleepy,” “My mood worsened,”
“I became generous,” “I became rude,” “I got injured from an accident,” “I had a hangover
(headache, nausea, vomiting, etc),” “I didn't experience any changes,” and “other conse-
quences.”

To select question items for alcohol-related consequences, we used several previous arti-
cles from inside and outside Japan that investigated alcohol-related consequences experienced
after binge drinking and drinking in general™® as well as the Brief Young Adult Alcohol
Consequences Questionnaire (B-YAACQ)™. Also, we tried to take Japanese social and cultur-
al background into account to make these question items more suitable for Japanese college
student. In addition, we tried to assess the validity and credibility of the survey by consulting
with an expert in alcohol research. We adopted a method of multiple choices allowed to answer
this question.
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To improve the accuracy of the number of drinks reported, subjects were required to list
everything they drank and describe the number of drinks. Types of alcohol listed in the ques-
tionnaire included sake, beer, shochu (Japanese distilled alcoholic beverage), chuhai (spirit-based
cocktail), cocktail, plum wine, whiskey, and wine. To report the frequency of drinking, each
subject 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,” “3to 11 times a year,” “once
or twice a year,” and “less than once a year.”

The definition of a standard drink varies from country to country. In the United States,
14 g of pure alcohol is considered to be a standard drink, compared with 10 g of pure alcohol
in Japan. In this study, we used the Japanese definition of a standard drink. We defined “exces-
sive weekly drinking” as a weekly pure alcohol intake of 140 g or more for men and 70 g or
more for women. Weekly consumption was calculated by multiplying alcohol consumption fre-
quency by the amount consumed per drinking session. Binge drinking was defined consump-
tion pattern corresponds to consuming five or more drinks (male), or four or more drinks
(female), in about two hours®. As I mentioned, a standard drink is 10g of pure alcohol in Japan,
we defined binge drinking as drinking consumption of 50 g or more for men and 40 g or more
251 wonien i a 2-hour period. Also, subjects were classified as binge drinkers if they report-
ed consuming a typical amount of 5 or more drinks for a man and 4 or more drinks for a woman
in 2-hour period respectively.

Statistical analysis

After confirming the distribution of age, frequency of drinking, amount of drinking dur-
ing each occasion, and frequency of binge drinking, the t-test was used for normally distrib-
uted variables. The chi-squared test and the Mann-Whitney U-test were used to examine dif-
ferences in binge drinking experience between binge drinker and non-binge drinker. Logistic
regression was conducted to assess the association between binge drinking and alcohol-relat-
ed consequences. The level of statistical significance was set at p<0.05. All statistical analyses
were performed using Stata 13.1 for Windows (Stata Corp.. College Station, TX, USA).

Ethical considerations

To obtain informed consent of participants, we enclosed a document that explained the
purpose, methods, and ethical considerations of research. Returning the questionnaire was
deemed to be providing informed consent for participation in our study. This research was
approved by the ethics committee of the National Defense Medical College (Approval number
2567).

Results

During the study period, 594 out of 1,030 students who received the questionnaire respond-
ed (57.7% response rate). After 31 were excluded due to missing data and never drink, the
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Received questionnaire

(n=1,030)

b

Returned questionnaire

(n=594)

/

Included in analysis

(n=563)

Excluded (n=31)
* Never drink (n=18)
* Missing data (n=13)

Fig 1 Study flow chart

Table 1 Characteristics of patients -

Variable gy e lrinking() Binge drinkingd)
Age (years), mean = SD 21719 21611 2728 0413°
Sex 4 :
Male 303 (53.8) 227 (59.4) 76 419} <0001¢
Female 260 (47.2) 155 (40.6) 105 (58.1)
Frequency of drinking (number of days/week),
mean + SD 1215 1516 0611 <0001
Amount of drinking (g/day),
mean * SD 534 =402 662 414 262 + 180 <0.001°
Excessive weekly drinking,® n (%)
Yes 111 19.7) 66 (21.8) 45(17.3) 0.183°
No 452 (79.1) 237 (78.2) 215(82.7)
Aleohol-related consequences
“I become happy”
Yes © 426 (75.7) 320°(83.8) 106 (58.6) " <0.001°
No 137 (24.3) 62 (16.2) 75 (414)
. “Ifelt stress relief "
Yes 190 (33.7) 161 (42.1) 29(16.2) <0.001°
No 373 (66.3) 221 (579) 152 (83.8)
“I become excited”
Yes ' 121 (21.5) 104 27.2) 17( 9.4) <0001°
No 442 (78.5) 278 (72.8) 164 (90.6)
“I become sleepy”
Yes 356 (63.2) 253(66.2) 103 (56.9) <05°
No 207 (36.8) 129 (33.8) 78 (43.1)
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“My mood worsened”
Yes 32 ( 5.6) 23( 6.1} 9( 49 700
No 531 (94.3) 359 (93.9) 172 (95.1)

“I become generous”

" Yes ’ 101 (17.9) 32/(21.5) 19 (10.1) <05
" No 462 (82.1) 300 (78.5) 162 (89.5)

“I become rude”
Yes 19( 34 14( 3.7) 5(28 0803
No ' 544 (96.6) - 368 (96.3) 176 (97.2)

“[ got injured from an accident”
Yes 24( 43) 19 ( 49) 5(23 027
No 539 (95.7) 363 (95.1) 176 (97.2)

“I had hangovertheadache, nausea.etc.)” '
Yes 152 (27.0) 126 (32.9). 26 (14.4) <0.001°
No 411 (73.0) 256 (67.1) 155 (85.6)

“Ididn' texperience any changes”
Yes 86 (15.3) 49 (12.8) 37(204) <.05°
iNo - 477 (84.7) - 333(87.2) 144 (79.6)

“Other consequences”
Yes 18( 32) 6( 1.6) 12( 6.6 <05
No 545 (96.8) 376 (98.4) 169 934)

*Pure alcohol intake of = 140 g for men or = 70g for women.
bt-test (binge drinker vs non-binge drinker) ' )
‘Chi-squared test (binge drinker vs non-binge drinker)
‘Fisher’s exact test (binge drinker vs non-binge drinker)

remaining 563 were included in the analysis. A flow chart is shown:in Figure L

The characteristics of study participants are provided in Table 1. The subjects included
383 binge drinkers and 181 non-binge drinkers. Binge drinkers and non-binge drinkers were
significantly different in terms of frequency of drinking in 2 week (15 * 1.6 vs. 06 = 1.1 days,
respectively) and amount of drinking (662 * 414 vs. 262 + 180 g/day, respectively).
Associations between binge drinking and alcohol-related consequences are shown in Table 2.

Among all students, binge drinkers had a history of significantly more alcohol related con-
sequences such as “I became happy” (odds ratio 2.72{1.66-4.45]), “I felt stress relief” (odds ratio
2.65[1.62-4.34])) and “I had a hangover (headache, nausea, vomiting, etc)” (odds ratio 2.42{1.44-
4.06)) respectively. By gender, among male students, binge drinking was associated with alco-
hol-related consequences such as “I felt stress relief” (odds ratio 2.94[1.39-6.22)), “Ihad a hang-
over (headache, nausea, vomiting, etc)” (odds ratio 2.88{1.29-6.44]), and “other consequences”
(odds ratio 0.10[0.12-0.89)). On the other hand, among women, binge drinking was associated
with “I became happy” (odds ratio 4.89[2.31-10.37)), “I felt stress relief"- (odds ratio 2.53{1.26-
5.08]), “I had a hangover (headache, nausea, vomiﬁng, etc)” (odds ratio 2.64[1.23-565]), and “I
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Table 2 Alcohol-related consequences associated with binge drinking

All students (n=563) Male students (n=303) Female students (n=260)

95% 95% 95%
. Qdds Odds Odds
Variables > Confidence p > Confidence p > Confidence
B ratio. “interval _ Ratio ™interval Ratio ™ terval P
I became happy 272 166 445 0.000 150 071 320 0291 489 231 1037 0.000
I felt stress relief- - - 265 162 434 0000 294 139 622 0005 253 126 508 0.009
I became excited CL71 089 324 0102 138 058 326 0468 256 091 718 0075
[ became sleepy 178 078 177 0435 099 054 182 0977 127 071 228 0415

My mood worsened 100 039 257 0992 054 017 175 0301 286 056 1463 0.207
I became generous 103 055 193 09833 L19 052 268 0681 075 026 215 0590
I became rude 063 017 236 0496 061 011 328 0567 059 006 566 0654

gccg‘;ggggg‘re‘i froman 79 004 264 0771 089 018 448 0885 047 008 289 0415

fhgg‘é;cﬂg}’ggggg&em 242 144 406 0001 288 129 644 0010 264 123 565 0012

I didn' t experience
any changes 167 092 301 0091 049 002 120 0120 449 185 1092 0.001

Other consequences 038 013 L1l 0076 010 0I2 089 0040 074 ‘0.18 305 0677

Adjusted for age
‘Vaues in boldface indicate significant associations between binge- drinking and alcohol-related
consequences

didn’t experience any changes” (odds ratio 4.49{1.85-10.92]).
Discussion

This study of drinking patterns in Japanese college students revealed that 74.9% of male
students and 59.6% of female students engaged in binge drinking during the past year.
Frequency of drinking and was 120 £ 15 (number of day/week), amount of drinking was 534 +
40.2 (g/day) In addition, alcohol-related consequences associated with binge drinking among
males were “I felt stress relief.” “I had a hangover (headache, nausea, vomiting, etc),” and
“other consequences.” Among female students, “Ibecame happy,” “Ifelt stress relief,” “I had
a hangover (headache, nausea, vomiting, etc)” arnd “I didn't experience any changes” were
associated with binge drinking. -

Many college students engaged in binge drinking: In a previous study which use same
definition of binge drinking, it was reported that 56.8% of male students and 47.8% of female
students were binge drinkers™ The proportion-of binge drinkers in our study was slightly
higher. Same applied to frequency of drinking and amount of drinking, in the previously men-
tioned study, frequency of drinkKing was 0.8+ 12 (number of day/week) and 380 £ 325
(g/day).We assume that the study participants differed in background. In the previous study,
the authors recruited students through an annual health examination, whereas in our study,
the return of questionnaire by students was voluntary and: students who returned the ques-
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tionnaire might be more interested in drinking or alcohol. In the United States, the prevalence
of binge drinking in the past month was 40.1% among college students aged 18-22 years™.
Although we cannot compare these results directly because of differences in the duration of
the feedback period, it is serious problem that majority of Japanese college students experi-
ences binge drinking.

Regarding alcohol-related consequences associated with binge drinking among all students,
binge drinkers had a history of significantly more hangover (odds ratio 2.42[1.44-4.06)). Previous
research reported that almost half of college students experiences hangover such headache
or vomiting"",

Concerning hangovers, in another previous Japanese study, 17% of students were late and
15% were absent from classes due to hangovers'. Although this was not alcohol-related con-
sequences after binge drinking, we think this data demands close attention. On the other hand,
binge drinkers reported that they had experience of becoming happier (odds ratio 2.72[1.66-
4.45)) or felt their stress relieved more often (odds ratio 2.65[1.62-4.34]). Previous research
revealed that half of Japanese college students had experiences becoming cheerful. In pre-
vious foreign article, 47.5% of male students and 56.2% of female students experienced posi-
tive change such as “great fun/socializing” after drinking', Also, HED (Heavy episodic drink-
ing) associated with positive alcohol-related consequence such as becoming fan or social™. These
results indicated that many college students in Japan and abroad experienced positive conse-
quences after drinking. Concerning stress relief, although our research revealed 33.7% of
Japanese student felt they relieved their stress by drinking alcohol, only 5.9% of male students
and 1.5% of female students reported they relieved stress after drinking in United State'®. This
result indicated that Japanese students seem to befit on relieving stress by drinking alcohol
more American college students.

Considering these results, it is suggested that college students have an ambivalent rela-
tionship with alcohol, in which they felt their stress relieved momentarily while recognized
alcohol-related negative consequences. This ambivalence relationship is common with depen-
dence and there is possibility some students seem to start to be alcohol dependence. Although
we can look on them as a group that need preventive intervention for alcohol dependence, we
afraid that they have inaccurate thought that it is easy to quit risky drinking behavior such
as binge drinking when they want to do. Taking into account this reality, it is important to
inform them contradiction that binge drinking make them happy while deteriorating their
health or QOL and alcohol drinking could be maladaptive behavior to resolve stress. We have
to try to get them to see the risk of falling into alcohol dependence against their optimistic
thinking that they can change their drinking behavior as they like. Also, we think it is useful
notify them to explore more effective coping skills. We propose that motivational interview-
ing™ can be effective measure to tackle problems that is ambivalent and difficult to change
behavior. Several studies of foreign country presented evidence of motivational interviewing

=3 Tt is important to sup-

for alcohol misuse among young people including college students
port college students who engage in hazardous drinking such as binge drinking to find out
their own relationship with alcohol in future with using motivational interviewing.
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This study had three limitations. The first is the accuracy of the amount of alcohol con-
sumption. It might not have been accurately reported by participants. In future studies, we
will request students keep alcohol diaries to accurately record the amount and frequency of
alcohol consumption. The second i$ that the. questionnaire might not have covered all possi-
ble alcohol-related consequences. We plan to use existing scales like the B-YAACQ in future
research. Finally, we cannot determine causal relationship between binge drinking and alco-
hol-related consequences due to the cross sectional nature of this study.

Outside of Japan, several studies have investigated that association between binge drink-
ing and alcohol-related consequences. Our study is the first to clarify the prevalence. of binge
drinking, alcohol-related consequences, and the association between binge drinking and alco-
hol-related consequences in Japan:
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Introduction

In 2012, an estimated 3.3 million deaths were caused
by alcohol-related problems, accounting for 5.9% of all
deaths (World Health Organization 2014). For people aged
15-49 years, the leading risk factor for death was alcohol
use, followed by tobacco smoking (Lim et al. 2012),
indicating that excessive drinking among young people has
a significant influence on their health, both physically and
mentally. Excessive alcohol use can be classified into three
categories: alcohol dependence, hazardous drinking, and
harmful drinking (Saitz 2005); binge drinking is considered

a form of hazardous drinking. The criteria for binge
drinking vary among studies, but in general, the term refers
to consumption of five or more drinks (for men) or four or
more drinks (for women) over a period of about two hours
(NIAAA, National Institute of Alcohol Abuse and
Alcoholism 2004). Binge drinking is most common among
young people (Kanny et al. 2013) and leads to various
alcohol-related problems including death, injury, physical
assault, and unprotected sex (Hingson et al. 2009). Among
young people, 40.1% of college student aged 18-22
reported binge drinking in the past month, versus 35.0% of
other persons the same age (Substance Abuse and Mental
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Health Services Administration 2012). In other words, col-
lege students are more likely to binge drink.

In Japan, alcohol consumption by young people aged
20-29 has gradually increased since 1984 (Higuchi et al.
2004) and excessive drinking (including binge drinking)
has been observed, especially in young people (Osaki et al.
2016). Among college students in Japan, 56.8% of men
and 47.8% of women were determined to be binge drinkers,
and these individuals experienced significantly more
alcohol-related injuries (odds ratio 25.6 [8.05-81.4])
(Yoshimoto et al. 2017).

Before developing interventions to decrease risky
drinking behaviors, including binge drinking, it is essential
to identify the reasons or expectancies that lead to these
behaviors. Outside of Japan, several studies have explored
the factors associated with (or leading to) binge drinking,
using sub-scales like the RFD (Reason for Drinking scale)
(Cronin 1997), DMQ-R (Drinking Motives Questionnaire
Revised) (Cooper 1994), CEOA (Comprehensive Effect of
Alcohol) (Fromme et al. 1993), and Alcohol Expectancies
(Ham and Hope 2003). These studies identified
relationships between binge drinking and the motives for
drinking, such as enhancement, social order, and coping
(Lannoy et al. 2017). Moreover, binge drinkers reported
that they were more strongly driven by these motives
(White et al. 2016). Among older adults, social motives for
drinking were the most frequently reported, followed by
enhancement and coping motives (Gilson et al. 2013). To
date, however, few studies have examined the motives for
drinking among college students in Asian countries.

The purpose of this study was to identify the reasons
for drinking among college students in Japan, making it
possible to develop preventive interventions for binge
drinking.

Methods

Study design and participants

This cross-sectional study was conducted by a self-administered
questionnaire. From December 2016 to March 2017, we mailed
letters requesting research collaboration to the deans of 160 college
departments in the Kanto region of Japan. The Kanto area, located in
the eastern part of Japan, consists of several prefectures including
Tokyo. In the Kanto area, there are multiple types of institutions
spanning a wide range of fields of study and including both private
and public institutions. The locations of the colleges encompass
several prefectures, including both urban and rural areas. Ultimately,
35 out of 160 college departments consented to our proposal. A total
of 1,030 questionnaires were delivered through a single responsible
contact at each college. Because 20 years is the legal drinking age in
Japan, only undergraduate and graduate students above the age of 20
were sampled.

Data collection

We recruited subjects as described in our previous article
(Kawaida et al. 2018). We chose departments by referring to a
college ranking list and mailed the dean of each department
requesting their cooperation with our study. This mailing included a

document that explained the research outline, including the
objectives, procedures, and ethical consideration of this research,
along with a consent form and envelope for return. In addition, we
requested that the dean inform us the name and address of the person
responsible for maintaining contact and distributing questionnaires.
To reach our target number, we sent our requests to 160 deans of
faculties. Ultimately, 35 departments consented to our proposal. A
total of 1,030 questionnaires were delivered through a single
responsible person at each college, and 594 were returned (57.7%
response rate). The questionnaire addressed: 1) frequency of drinking
alcohol; 2) amount of drinking per day; 3) frequency of binge
drinking in the past year, as evaluated by the question “During the
last 12 months, how often did you have five or more (for males) or
four or more (for females) drinks containing any kind of alcohol
within a two-hour period?”; and 4) reasons for drinking, as evaluated
by the question “What is the reason of your drinking?”” (This question
used a multi-answer design). The 12 possible responses to the
question in (4) were “to feel happy or be in a good mood,” “to be

2 <

relaxed,” “to facilitate interpersonal relationships,” “to increase
appetite,” “to forget something bad,” “to get high,” “to impress
others,” “to sleep well,” “to live up to expectations,

stress,” “because I was forced to drink,” and “other reasons.”

.

LEIT3

to relieve

Demographic data (sex and age) was also collected. To develop a
metric for the reason for drinking, we performed a literature review of
studies that used the RFD (Reason for Drinking scale) (Cronin 1997),
DMQ-R (Drinking Motives Questionnaire Revised) (Cooper 1994),
CEOA (Comprehensive Effect of Alcohol) (Fromme et al. 1993), and
Alcohol Expectancies (Ham and Hope 2003) scales. To focus on
Japanese college students in particular, we also reviewed the Japanese
literature about the reasons for drinking among college students in
this country (Sakurai 1997; Mizuno et al. 2003; Masaki 2007; Takase
and Kawai 2010; Kitada 2011; Fujioka and Ono 2013). Experts in
the field reviewed the metric, and Cronbach’s alpha was used to mea-
sure the reliability of the scale.

To improve the accuracy of the reported number of drinks,
participants were required to list everything they drank and describe
the number of each drink. Types of alcohol listed in the questionnaire
included sake, beer, shochu (Japanese distilled beverage), chuhai
(spirit-based cocktail), cocktail, plum wine, whiskey, and wine. We
asked the subjects to report the frequency of drinking by giving one

2 <

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 standard definition of one drink varies from country to
country: in the USA, 14 grams of pure alcohol is considered to be a
standard drink, whereas in Japan the value is 10 grams. In this study,
we used the Japanese definition of a standard drink. In addition, we
defined “excessive weekly drinking” as a weekly pure alcohol intake
of 140 g or more for men and 70 g or more for women. The amount
of weekly consumption was calculated by multiplying the alcohol
consumption frequency by the amount consumed per drinking
session. Binge drinking was defined as 50 g or more for men, or 40 g
or more for women, in a 2-hour period.

Statistical analysis
The t-test was used to compare the age, frequency of drinking,
and amount of drinking per day between male and female students.
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Multivariable logistic regression analysis was used to examine
whether binge drinking was associated with each reason for drinking.
Statistical significance was set at p < 0.05. All analyses were
performed using Stata 13.1 for Windows (Stata Corp., College
Station, Texas, USA).

Ethical consideration
The ethical committee of the National Defense Medical College
approved this study.

Results

During the study period, 594 students of 1,030 who
received questionnaires responded (57.7% response rate).
After excluding 31 responses due to lack of data or because
the participants never consumed alcohol, 563 (94.8%)
questionnaires remained; this number was deemed suitable
for analysis. A flow chart is shown in Fig. 1.

Characteristics of study participants are provided in
Table 1. The subjects included 303 men and 260 women.
Significant differences between men and women included
frequency of drinking in a week (men: 1.4 + 1.6 days vs.
women: 1.0 £ 1.3 days), amount of drinking (men: 61.3 £
44.0 g/day vs. women: 44.2 + 33.0 g/day), and the presence
of binge drinking (men: 74.9% vs. women: 59.6%).

Reasons for drinking related to binge drinking are
shown in Table 2. The reliability of the metric for the
reason for drinking was demonstrated by its Cronbach a
value of 0.58 (0.51-0.59). Among men, the statistically
significant reasons given for binge drinking were “to feel
happy or be in a good mood” (OR 2.06 [CI 1.00-4.23]), and
“to relieve stress” (OR 4.62 [CI 1.68-12.68]). Among
women, on the other hand, the reasons correlated with
binge drinking were “to feel happy or be in a good mood”
(OR 2.48 [CI 1.10-5.55]), “to facilitate interpersonal
relationships” (OR 2.84 [CI 1.40-5.77]), “to forget

Distributed questionnaire

(n = 1,030)

something bad” (OR 3.59 [CI 1.05-12.25]), and “to relieve
stress” (OR 2.77 [CI 1.28- 6.00]).

Discussion

To our knowledge, this is the first study to explore the
association between binge drinking and the reasons for
drinking among college students in Japan. We identified
four reasons underlying binge drinking: “to feel happy or
be in a good mood,” “to facilitate interpersonal relation-
ships,” “to forget something bad,” and “to relieve stress.”
We discuss the relationship between binge drinking and
these reasons, i.e., alcohol expectancies and motives for
drinking. Male students tended to engage in binge drinking
when they wanted to feel happy or be in a good mood or to
release stress. In addition, female students engaged in
binge drinking in order to facilitate interpersonal
relationships or forget something bad.

Now, we will discuss these results from the point of
view of motivation theory. Motivation theory asserts that
motives or reasons for drinking are the final common
pathway to alcohol use and abuse (Cooper 1994). Cooper
developed and validated a four-factor model of motivation
for alcohol use: “social,” “coping,” enhancement,” and
“conformity.”

In addition, we wish to consider the reasons for
drinking shared by both male and female students.
Japanese college students experience the following
stressors: troubles at a part-time job or club activity;
personal relationships with friends, lovers, and family
members; studies (e.g., homework); future path; and job
hunting. Previous research revealed that students with
higher stress tend to engage in more binge drinking (Chen
and Feeley 2015). This phenomenon may be understood in
terms of coping motives for drinking. In this study, the risk
of binge drinking increased 4.6-fold among male students

Excluded (n = 436)

did not submit response (n = 436)

Collected questionnaire

(n = 594)

Analyzed subjects

Excluded (n=31)
* never drink (n = 18)

+ lack of data (n = 13)

(n=563)

Fig. 1. Flow chart of this study.



186

K. Kawaida et al.

Table 1. Characteristics of participants.

X Total men women
Variable p
(n=563) (n=303) (n=260)
Age (years), mean + SD 21.7+19 21.7+ 1.3 21.6+24 232°
Frequency of drinking in a week,
mean + SD 12+15 14+1.6 1.0+13 <.001°
Amount of drinking (g/day)
mean = SD 53.4+40.2 61.3+44.0 442 £33.0 <.001°
Excessive weekly drinking®, n (%)
Yes 111 (19.7) 66 (21.8) 45(17.3) .183¢
No 452 (79.1) 237(78.2) 215 (82.7)
Binge drinking, n (%)
Yes 382 (67.9) 227 (74.9) 155 (59.6) <.001°
No 181(32.2) 76 (25.1) 105 (40.2)
Reason for drinking
“To feel happy or be in a good mood”
Yes 433 (76.9) 232 (76.6) 201 (77.7) .0835°¢
No 130 (23.1) 71 (23.4) 59 (22.3)
“To be relaxed”
Yes 90 (16.0) 61 (20.1) 29 (11.1) <.005°
No 473 (84.0) 242 (79.9) 231 (89.9)
“To facilitate interpersonal
relationships”
Yes 198 (35.2) 127 (41.9) 189 (27.3) <.001°
No 365 (64.8) 176 (58.1) 71(72.7)
“To increase appetite”
Yes 30(5.3) 20 (6.6) 10 (5.8) .147¢
No 533 (94.7) 283 (93.4) 250 (96.2)
“To forget something bad”
Yes 90 (16.0) 58 (19.1) 32 (12.3) <.05¢
No 473 (84.0) 245 (80.9) 228 (87.7)
“To get high”
Yes 160 (28.4) 95(31.4) 65 (25.0) .096¢
No 403 (71.6) 208 (68.6) 195 (75.0)
“To impress others as cool”
Yes 11(1.9) 10 (3.3) 1(3.8) <.05¢
No 552 (98.1) 293 (96.7) 259 (96.2)
“To sleep well”
Yes 74 (13.1) 41 (13.5) 33 (12.7) .796°
No 489 (86.9) 262 (86.5) 227 (87.3)
“To live up to expectations”
Yes 9(1.6) 5(1.7) 4(1.5) 1.000¢
No 554 (98.4) 298 (98.3) 256 (98.5)
“To relieve stress”
Yes 146 (25.9) 77 (25.4) 69 (26.5) 761¢
No 417 (74.1) 226 (74.6) 191 (73.5)
“To be forced to drink”
Yes 32(5.7) 20 (6.6) 12 (4.6) 310°
No 531 (94.3) 283 (93.4) 248 (95.4)
“Other reasons”
Yes 52(9.2) 22 (7.3) 30 (11.5) .081°
No 511 (90.8) 281 (92.7) 230 (88.5)

aPure alcohol intake of > 140 g for men or > 70 g for women.

bPaired t-test (men vs. women).

°Chi-squared test (men vs. women).

dFisher’s exact test.



Binge Drinking and Reasons for Drinking

187

Table 2. Relationship between reasons for drinking and binge drinking.

All students (n = 563)

Male students (n = 303) Female students (n = 260)

Variables Odds 95% Confidence P Odds 95% Confidence P Odds 95% Confidence P
Ratio Interval Ratio Interval Ratio Interval

“To feel happy or be in a good mood” 2.04 1.23 3.39 .01 2.06 1.00 4.23 .049 2.48 1.10 5.55 .03
“To be relaxed” 1.14 0.61 2.14 .68 1.21 0.52 2.82 .64 1.11 0.40 3.05 .83
“To facilitate interpersonal relationships” 1.85 1.18 2.90 .01 1.31 0.70 2.46 .39 2.84 1.40 5.77 .00
“To increase appetite” 1.61 0.58 4.46 .36 2.65 0.54 13.02 23 1.13 0.26 4.78 .86
“To forget something bad” 2.53 1.16 5.49 .02 1.94 0.69 5.47 20 3.59 1.05 12.25 .04
“To get high” 1.65 0.98 2.77 .06 1.93 0.91 4.11 .08 1.50 0.70 3.21 29
“To impress others as cool” 3.70 0.42 3222 24 2.07 0.22 19.35 52 - - - -

“To sleep well” 1.34 0.69 2.59 .39 1.26 0.47 3.34 .63 1.57 0.62 4.00 34
“To live up to expectations” 1.65 0.26 10.44 .60 0.75 0.06 10.08 .83 3.96 0.26 60.82 32
“To relieve stress” 3.18 1.79 5.65 .00 4.62 1.68 12.68 .00 2.71 1.28 6.00 .01
“To be forced to drink” 0.58 0.24 1.42 23 1.08 0.31 3.79 .90 0.21 0.04 1.08 .06
“Other reasons” 1.14 0.57 2.28 .70 0.77 0.27 222 .63 2.53 0.92 6.95 .07

Adjusted for age.
who wished to relieve stress relative to those who did not. students. We assume that female students use alcohol to

In such cases, physical activity may decrease perceived
stress (Tavolacci et al. 2013). For students who drink due
to coping motives, it might be possible to assist them by
helping them to explore alternative coping measures like
physical activity, which is of lower-risk than binge drinking.

Another reason for drinking for both sexes is “to feel
happy or be in a good mood.” Such individuals drink
alcohol with enhancement motives. These motives involve
drinking to increase positive affect, and consist of
sensation-seeking and enjoyment motives (Ham and Hope
2003). In this study, students who drank with enhancement
motives tended to engage in binge drinking. “Drinking to
get drunk,” an enjoyment expectancy is a strong predictor
of frequent binge drinking (McCabe 2002). For students
who want to drink to get drunk and therefore be happy, it is
essential to provide tips about how to enjoy a party without
depending on alcohol.

Next, we discuss the reasons for drinking that were
associated with binge drinking only among female students.
“To forget something bad” is considered a form of coping.
In that sense, we can understand the relationship between
this motivation and binge drinking to relieve stress. As
mentioned above, in these cases it is important to help the
student find another measure that helps them get rid of the
undesirable thing that they are hoping to forget.

Another reason for drinking specific for female
students is “to facilitate interpersonal relationships™; this
can be regarded as a social motive. In early adulthood,
female students tend to feel more ashamed than male
students of interpersonal relationships with others (Yagi
2008). Moreover, the friendship networks of female
students were relatively fixed, whereas those of male
students were more flexible (Nishimura and Nagano 2009).
After entrance into college, many students must establish
new relationship with others, both inside and outside of the
classroom, and this may be more difficult for female

reduce their tension or anxiety and facilitate the formation
of new relationships. Male students, on the other hand,
have more self-confidence in interpersonal relationships
than female students (Nishimura and Nagano 2009).
Therefore, support for promoting self-confidence to
enhance relationships is important. Among students in their
20s, the proportion who have experience with drinking is
higher among females than males (Higuchi 2009), and
58.9% female students have experience with “ikki-nomi,”
chugging an entire drink without stopping to take a breath,
which is considered a risky drinking pattern (Fujioka and
Ono 2013). The rate of alcohol metabolism is slower in
females than males due to differences in physical build
(Maesato and Higuchi 2015). Consequently, women are
more prone to acute alcohol intoxication. Accordingly, it is
important to educate women to understand their own con-
stitutional characteristics and to drink alcohol moderately
without engaging in binge drinking, which raises BAC
(blood alcohol concentration) rapidly within a short period.
In particular, female students who drink alcohol to forget
something bad or to facilitate interpersonal relationships
tended to engage in binge drinking, so we should inform
them of the risks of that drinking pattern in the future.
There were three limitations to this study. The first is
the presence of geographical bias. The survey data were
collected from students at 35 different colleges in the Kanto
area in Japan. However, these colleges encompass various
fields of study and included both national and public
institutions. Consequently, we minimized geographic bias.
A second limitation is sampling bias. We depended on each
college to distribute questionnaires to students, and we
could not control the measure of distribution. The third
likely limitation is recall bias. In this study, we used self-
administered questionnaires, and participants reported the
amount of alcohol consumed and experiences of the past
year. To more accurately measure their levels and patterns
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of alcohol consumption, in future research, it might be
preferable for participants to keep an “alcohol diary.”

Regardless of sex, students who drink to relieve stress
or feel happy are likely to engage in binge drinking.
However, the association between binge drinking and the
desire to facilitate interpersonal relationships or forget
something bad was observed only in female students. It is
essential to develop effective alcohol education for college
students that considers sex-specific differences in the
reasons for drinking.
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Excessive drinking by college students is a major public health problem in Japan. However, data on heavy
episodic drinking (HED) and nomihodai, a several-hour all-you-can-drink system, are scarce. We surveyed
the drinking behavior of undergraduate and graduate students at 35 colleges, and examined the association
between HED and use of nomihodai. The study used a cross-sectional design conducted by a self-
administered questionnaire. From December 2016 to March 2017, we sampled undergraduate and
graduate students aged 20 or older at 35 colleges in the Kanto area, including Tokyo. The following items
were measured: 1) frequency of drinking; 2) frequency of binge drinking in the past year; 3) nomihodai use;
4) the number of drinks consumed when using or not using nomihodai; and 5) sex and age for demographic
data. Paired t-test was used to compare means between use and non-use state of nomihodai. The
Fisher’s exact test was used to evaluate the significance of the distribution difference between the two
types of states. A total of 511 subjects completed the questionnaire, including 274 men and 237 women.
The amount of drinking was increased 1.8-fold (85.9 + 49.7 g vs. 48.2 £ 29.5 g) among men and 1.7-fold
(63.7 + 39.3 g vs. 36.5 £ 26.7 g) among women during nomihodai use, comapred with non-use states.
Among them, 109 (39.8%) men and 71 (30.3%) women reported HED only at nomihodai states. These
data suggest that the use of nomihodai system may lead to excessive drinking among college students.
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Introduction

Excessive drinking in young people is a major public
health problem worldwide. Excessive drinking not only
causes acute alcohol poisoning, but also contributes to
dangerous behaviors while in the drunken state (Eaton et al.
2010; World Health Organization 2014). The World Health
Organization (WHO) announced that “2.5 million people
die from alcohol-related problems worldwide, including
320,000 young people aged 15 to 297 (WHO 2009).
Among young people, college students consume more
alcohol than non-college students (Hingson et al. 2002). A
great deal of research has focused on excessive drinking by

© 2018 Tohoku University Medical Press

college students, and has revealed that many students
experience negative alcohol-related consequences such as
injury (Hingson et al. 2009; Kowalenko et al. 2013),
physical assault, and drunk driving (Hingson et al. 2009).
There are several types of excessive alcohol use, including
heavy episodic drinking (HED) and binge drinking (White
et al. 2013). HED is defined as consumption of pure alco-
hol intake of 60 g or more in one drinking occasion (WHO
2014), whereas binge drinking refers to consumption of five
or more drinks (for men) or four or more drinks (for
women) over a period of about two hours (National Institute
of Alcohol Abuse and Alcoholism 2004). Both are danger-
ous drinking patterns that lead to alcohol intoxication.
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In Japan, alcohol consumption by young people aged
20 to 29 has gradually increased since 1984 (Higuchi et al.
2004), and HED and binge drinking have been observed,
especially in young people (Osaki et al. 2016). Among
Japanese college students, 56.8% of men and 47.8% of
women are binge drinkers, and binge drinkers had a history
of significantly more alcohol-related injuries (odds ratio
25.6) (Yoshimoto et al. 2017). Despite emerging evidence
of alcohol-related problems of young people, including
college students, there are no restrictions on sponsorship
and no legislative provisions for alcohol-free environments
(Higuchi et al. 2007). Moreover, there is a unique and
common system, nomihodai, which enables the customer to
drink various kinds of drinks within two to three hours at a
fixed price. A previous study reported that “all-you-can-
drink” services increase the risk of binge drinking 2.44-fold
(Carlini et al. 2014) and that a set price for unlimited
drinking is associated with HED among college students
(Wechsler et al. 2000). Also, a significant relationship has
been reported between “all-you-can-drink” and blood
alcohol concentration (BAC) (Thombs et al. 2009). These
results were all obtained in college students, implying that
college students tend to consume excessive amounts of
alcohol (resulting in high BAC) under circumstances like
nomihodai. Policies that restrict “flat rate for unlimited
drinking,” which is synonymous for “all-you-can-drink,”
can decrease harmful drinking (WHO 2009). Recently,
“all-you-can-drink” offers were outlawed in countries such
as Northern Ireland and England, which instituted fines for
establishments with “all-you-can-drink” offers. On the
other hand, the proportion of izakaya (Japanese bar)
establishments that provide “all-you-can-drink™ services is
approximately 34% of all alcohol-serving establishments,
as determined by searching the Taberogu website (https://
tabelog.com/en/), which is used as a restaurant guide all
over Japan. This indicates that nomihodai has become
prevalent among Japanese people. Also, izakaya
establishments are the most popular place for drinking
among college students (Kitada 2011). Although it is easy
to imagine that college students use this service as a matter
of course, no previous study has examined the influence of
nomihodai on alcohol consumption among Japanese college
students. If we could clarify the influence of nomihodai
among Japanese college students, who should be considered
a high-risk group, we could use the results to enhance
students’ awareness and change the current alcohol policies.

The purpose of this study was to assess the difference
in the amount of alcohol consumption between nomihodai
use and non-use states, and to clarify the association
between nomihodai use and HED among college students,
with the goal of developing effective interventions aimed at
reducing the harms of alcohol use.

Materials and Methods

Study design and participants
A cross-sectional study was conduced by self-administered

questionnaire. From December 2016 to March 2017, we sampled
undergraduate and graduate students above the age of 20 at 35
colleges in the Kanto area of Japan. The Kanto area, which is located
in the eastern part of Japan, consists of several prefectures including
Tokyo. In this study, students who had experience with nomihodai
use were included, and people under the age of 20 (who are prohibited
from drinking by Japanese law) were excluded.

Data collection

In this study, we adopted the following procedure to ensure the
representativeness of our sample. According to the Education,
Culture, Sports, Science and Statistics Handbook of 2014 (Ministry
of Education, Culture, Sports, Science and Technology-Japan 2014a),
the number of college or university students was 2,868,872 in 2013.
To collect samples from various backgrounds, we determined that the
target number for each department of a college was 30. Subjects
were selected from each of seven prefectures, including Tokyo
(Kanto). In Japan, there are three main types of institutions: national,
public, and private. According to a basic survey of schools performed
in 2014 (Ministry of Education, Culture, Sports, Science and
Technology-Japan 2014b), the relative proportions of each type of
institution were as follows: national institute, 10.9%; public institute,
11.4%; and private institute, 77.7%. We selected departments based
on this ratio while referring to the university ranking list. We mailed
the dean of each department to request understanding of and
cooperation with our study. This mailing included a document that
explained the research outline, including the objectives, procedures,
and ethical consideration of this research, along with a consent form
and return envelope. Also, we requested that the dean notify us of the
name and address of the person responsible for maintaining contact
and distributing questionnaires. To reach our target number, we sent
our requests to 160 deans of faculties. Ultimately, 35 departments
consented to our proposal. A total of 1,030 questionnaires were
delivered through a single responsible contact at each college.

The questionnaire addressed 1) frequency of drinking alcohol;
2) frequency of binge drinking in the past year, as evaluated by the
following question: “During the last 12 months, how often did you
have five or more (for males) or four or more (for females) drinks
containing any kind of alcohol within a two-hour period?”; 3)
nomihodai use: “Did you use nomihodai? (Yes or No)”; 4) the number
of drinks consumed when using or not using nomihodai; and 5) sex
and age for demographic data. To improve the accuracy of the
reported number of drinks, subjects were required to list everything
they drank and describe the number of drinks. Types of alcohol listed
in the questionnaire included sake, beer, shochu (Japanese distilled
beverage), chuhai (spirit-based cocktail), cocktail, plum wine,
whiskey, and wine. To report the frequency of drinking, the subject

2

chose 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,

year,” and “less than once a year.”

2 <

once or twice a

Statistical analyses

Characteristics of participants were compared between males
and females. Furthermore, in both males and females, the amount of
drinking and the proportion of HED were compared between
nomihodai use states and non-use states. Paired t-test was used to
compare the means of the two types of states. The Fisher’s exact test
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was used to examine the significance of the distribution difference
between the two types of states.

The level of statistical significance was set at P < 0.05. All
statistical analyses were performed using Stata 13.1 for Windows
(Stata Corp., College Station, TX, USA).

Ethical considerations
This research was approved by the medical ethics committee of
National Defense Medical College.

Results

During the study period, 594 students out of 1,030
responded (57.7% response rate). After 22 were excluded
due to lack of data, the remaining 533 were suitable for
analysis; of them 511 (95.8%) had experienced nomihodai
use. In this study, the data from those 511 students were

Distributed questionnaire

(n = 1,030)

analyzed. A flow chart is shown in Fig. 1.

Characteristics of study participants are provided in
Table 1. Subjects included 274 men and 237 women.
Significant differences between men and women included
frequency of drinking in a week (men: 1.5 £ 1.7 days;
women: 1.0 £ 1.3 days), amount of drinking (men: 62.9 +
43.5 g/day; women: 46.3 + 32.9 g/day), and occurrence of
binge drinking (men: 77.7% vs. women: 63.3%).

The amount of drinking was increased 1.8-fold (85.9 +
49.7 g vs. 48.2 = 29.5 g) among men and 1.7-fold (63.7 +
39.3 g vs. 36.5 £ 26.7 g) among women during nomihodai
use, compared with non-use states (Fig. 2). Furthermore,
109 (39.8%) men and 71 (30.3%) women reported HED
only at nomihodai states.

Excluded (n = 436)

+ did not submit response (n = 436)

Collected questionnaire

(n=594)

Excluded (n = 83)

Analyzed subjects

(n=511)

+ lack of data (n=61)

* No nomihodai use (n = 22)

Fig. 1. Flow chart of subject selection for this study.

Table 1. Characteristics of participants.

Variable Total men women P
(n=511) (n=274) (n=237)
Age (years), mean + SD 21.7+£19 21.8+1.3 21.6+2.5 0.254°
Frequency of drinking in one week
mean + SD 1.2+ 15 1.5+1.7 1.0+1.3 <0.001°
Amount of drinking(g/day)
mean + SD 552+39.8 62.9+43.5 46.3+329 <0.001°
Excessive weekly drinking?, n (%)
Yes 107 (20.9) 63 (23.0) 44 (18.6) 0.220°
No 404 (79.1) 211(77.0) 193 (81.4)
Binge drinking, n (%)
Yes 363 (71.0) 213 (77.7) 150 (63.3) <0.001¢
No 148 (29.0) 61(22.3) 87 (36.7)

“Pure alcohol intake of > 140 g for men and > 70 g for women.

bPaired t-test (men vs. women).
°Mann-Whitney’s U test.
dChi-squared test (men vs. women).
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P<0.001
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nomihodai nomihodai
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nomihodai
non-use states use states
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Fig. 2. Comparison of the amount of drinking during nomihodai use vs. non-use states.

Discussion

In this study, there was a significant difference in the
amount of alcohol consumption between nomihodai use
and non-use states. Also, approximately 60% of the
students reported engaging in HED only when they used
nomihodai, and during nomihodai use states 109 (39.8%)
men and 71 (30.3%) women drank only in an HED manner.

Our study revealed that almost all college students had
experience with nomihodai use. Nomihodai has become a
common habit among Japanese people and is very
prevalent. Accordingly, it is easy to imagine that college
students use the service as a matter of course. We assume
that these environmental factors contribute to the high ratio
of nomihodai use among college students.

This study revealed that a significant difference in the
amount of drinking between nomihodai use and non-use
states. As mentioned above, previous studies reported that
a set price for unlimited drinking is associated with HED
among college students (Wechsler et al. 2000), and that
there is a significant relationship between “all-you-can-
drink” and BAC (Thombs et al. 2009). Moreover, Thombs
et al. (2009) reported that students who do not take
advantage of drink specials (e.g., “all-you-can-drink”)
reported consuming more drinks before bar entry than those
who did participate in these promotions. Thus, college
students who use systems like “all-you-can-drink™ try to
make the most of the occasion so that they can thoroughly
enjoy drinking.

Nomihodai establishments do not permit individual
use; consequently, students always participate in nomihodai
in groups. The presence of other students may influence the
amount of consumed alcohol, based on two contributory
factors. One is the “peer drinking norm,” which involves
recognition and approval of peers’ drinking behavior,
including drinking frequency and the amount of alcohol
consumed (Borsari and Carey 2001). If students recognize
that other students are drinking more, according to the peer

drinking norm, it is possible that they will feel pressured to
do the same. Particularly in occasions of nomihodai use,
students who did not drink as much were often affected by
other students who engaged in heavier drinking, and
encouraged to make the most of the system. The peer
drinking norm can have a positive effect, and it is important
that we encourage behavioral change among students by
providing information about actual peer drinking behavior
and correcting their misunderstandings. Another factor is
“peer pressure.” Mekonen et al. (2017) indicated that peer
pressure is an important predictor of problematic drinking
among college students. If peer pressure is excessive, there
is a risk that a student will insist that other students drink
more. In Japan, the proportion of the students who have
experienced being insisted by others to drink has been
reported as 42% (Masaki 2007), 57% (Takase and Kawai
2010), and 47% (Kawai et al. 2014), i.e., about half of all
students. Furthermore, the study of Masaki (2007) revealed
that 55.0% of students accepted that request, and an
additional 31% drank a bit more, indicating that 86% of
students did not refuse the insistence of another student to
drink more, at least to some extent. It is necessary to
educate students about how to enjoy the situation while
understanding that some students have no or little alcohol
tolerance due to a natural deficiency in acetaldehyde
dehydrogenase. In addition, protective behavior can
decrease risky drinking behavior among students who
cannot or do not want to drink (Martens et al. 2011; Kim
and Park 2015). We must support the ability of students to
refuse the request to drink and to engage in self-protective
behavior.

There were three limitations to this study. The first is
the presence of geographical bias. The survey was
conducted at 35 different colleges in the Kanto area in
Japan. However, these institutions span a wide range of
fields of study and included both private and public
institutions, and the locations of the colleges encompass
several prefectures, including both urban and rural areas.
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Therefore, geographic bias was minimized. A second
limitation is sampling bias, based on the fact that
distribution of questionnaire to students differed among
colleges. The third possible limitation is recall bias. In this
study, participants reported the amount of alcohol consumed
and several experiences over the course of one year, using
self-administered questionnaires. To grasp the actual
amount of alcohol consumed, a future study might ask
subjects to record their alcohol consumption using an
“alcohol diary.”

This study has revealed the significant influence of
nomihodai on the amount of drinking among college
students in Japan. Future efforts should promote preventive
education and awareness activities that lead to safer
alcohol-related behavior of college students.
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