
Alcohol Clin Exp Res. 2022;00:1–12. wileyonlinelibrary.com/journal/acer  | 1© 2022 Research Society on Alcoholism.

Received: 31 January 2022  | Accepted: 14 July 2022

DOI: 10.1111/acer.14909  

O R I G I N A L  A R T I C L E

Effectiveness of nurse- delivered screening and brief alcohol 
intervention in the workplace: A randomized controlled trial at 
five Japan- based companies

Yuki Kuwabara1  |   Aya Kinjo1 |   Maya Fujii1 |   Ruriko Minobe2 |   Hitoshi Maesato2 |   
Susumu Higuchi2 |   Hisashi Yoshimoto3 |   Maki Jike4 |   Yuichiro Otsuka5 |   Osamu Itani5 |   
Yoshitaka Kaneita5 |   Hideyuki Kanda6 |   Hideaki Kasuga7 |   Teruna Ito8 |   
Yoneatsu Osaki1

1Division of Environmental and Preventive 
Medicine, Faculty of Medicine, Tottori 
University, Tottori, Japan
2National Institute of Alcoholism, 
Kurihama National Hospital, Kanagawa, 
Japan
3Primary Care and Medical Education, 
Graduate School of Comprehensive 
Human Sciences, Majors of Medical 
Science, University of Tsukuba, Ibaragi, 
Japan
4Department of Food Science 
and Nutrition, Faculty of Life and 
Environmental Science, Showa Women's 
University, Tokyo, Japan
5Department of Public Health, School of 
Medicine, Nihon University, Tokyo, Japan
6Department of Public Health, Okayama 
University Graduate School of Medicine, 
Dentistry and Pharmaceutical Sciences, 
Okayama, Japan
7Department of Hygiene and Preventive 
Medicine, Fukushima Medical University, 
Fukushima, Japan
8Department of Food and Nutrition, 
Koriyama Women's university, Koriyama, 
Japan

Correspondence
Yuki Kuwabara, Division of Environmental 
and Preventive Medicine, Department 
of Social Medicine, Faculty of Medicine, 
Tottori University Nishi- machi 86, Yonago- 
shi, Tottori 683- 8503, Japan.
Email: ykuwabara@tottori-u.ac.jp

Funding information
Ministry of Health, Labour and Welfare, 
Grant/Award Number: 29060801

Abstract
Background: Excessive alcohol use is a leading cause of global morbidity and prema-
ture mortality. This study evaluated the effectiveness of two types of nurse- delivered 
interventions to reduce excessive alcohol consumption among screened participants 
using the alcohol use disorders identification test (AUDIT) in the workplace.
Methods: A randomized controlled trial involving AUDIT- positive employees of five 
Japan- based companies was conducted. A total of 351 participants were randomized 
into groups that received a patient information leaflet (PIL), 5 min of brief advice, or 
15 min of brief advice and counseling. Outcomes (weekly alcohol consumption and 
drinking and binge drinking frequency in the previous 30 days) were evaluated at 6 
and 12- month follow- up.
Results: The follow- up rates were 96.3% (n = 338) and 94.9% (n = 333) at 6 and 
12 months, respectively. At 6 months, the mean change in weekly alcohol consump-
tion was −38.1 g (−1.64 US fluid oz/week) in the 15- min brief advice and counseling 
group, which differed significantly from the PIL group. The reduction in the advice 
and counseling group persisted at 12- month follow- up but was no longer significantly 
different from the PIL group. There was no significant change in alcohol consumption 
observed in the 5- min brief advice group. Improvement in drinking and binge drinking 
frequency was observed in all three groups.
Conclusions: Nurse- delivered 15- min brief advice and counseling was effective over 
a 6- month period in reducing alcohol consumption in a workplace setting. This finding 
suggests that the implementation of workplace screening and brief intervention could 
play a useful role in preventing the burden of harmful alcohol use.
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INTRODUC TION

Excessive alcohol use is a leading cause of global morbidity and 
premature mortality. It is also associated with violence, injury 
risk, various social harms, and substantial economic losses (Rekve 
et al., 2019; World Health Organization, 2018). According to a World 
Health Organization (2018) estimate, 5.1% of adults had an alcohol 
use disorder. A study found that 20%– 30% of patients who rou-
tinely receive primary care are hazardous or harmful drinkers (Funk 
et al., 2005). In a Japanese study utilizing a nationally representative 
sample, 23.6% of men and 3.3% of women were hazardous drinkers 
(Higuchi et al., 2007).

Several meta- analyses have shown that screening using short 
questionnaires followed by brief advice and counseling significantly 
reduces alcohol consumption in primary care settings (Ballesteros 
et al., 2004; Bertholet et al., 2005; Kaner et al., 2018; Moyer 
et al., 2002; Whitlock et al., 2004). Therefore, facilitating screening 
and brief intervention (SBI) is a vital strategy to reduce the harmful 
effects of alcohol consumption (Rekve et al., 2019). Providing such 
interventions across various settings can contribute to this strategy. 
A meta- analysis of seven trials in the workplace reported that SBI 
reduced alcohol consumption by 22.5 g per week (95% confidence 
interval [CI]: 3 to 42 g) compared with controls (Yuvaraj et al., 2019). 
A systematic review by Charlet and Heinz (2017) described that re-
ducing alcohol consumption led to benefits in physical, mental, and 
societal health and life quality. However, further trials are needed 
to gather more evidence. First, a Cochrane Collaboration system-
atic review reported no significant additional benefit of extended or 
repetitive interventions compared with brief intervention (approx-
imately 20 min) (Kaner et al., 2018). If a short (5- min) intervention 
or single- point intervention shows sufficient effect, there may be 
certain advantages in the implementation of SBI under time con-
straints in daily clinical practice. Second, although studies have in-
dicated that the occupational healthcare system in Japan makes the 
workplace an important site for SBI, results regarding effectiveness 
have been inconsistent (Araki et al., 2006; Harada et al., 2015; Ito 
et al., 2015; Iyadomi et al., 2013). Lack of initial screening may lead 
to the failure to intervene in the target population adequately. Third, 
existing meta- analyses are based predominantly on trials conducted 
in Western countries. Evidence of SBI in Asian countries is of value 
for further investigation. Moreover, considering cost and versatility, 
SBI provided by nurses is preferable for broader implementation in 
the workplace than that provided by physicians. Accordingly, a re-
port by the Japanese Nursing Association in 2019 stated that 8156 
(0.48%) of 1,683,245 nurses were employed in the domain of indus-
trial healthcare. However, only 1231 (0.38%) of 327,210 doctors 
were exclusively engaged in occupational healthcare, as reported by 
the Ministry of Health, Labour, and Welfare in 2018.

In this context, this trial aimed to evaluate the effectiveness 
of two types of nurse- delivered single- point interventions to re-
duce excessive alcohol consumption for participants screened 
through the alcohol use disorders identification test (AUDIT) 
(Saunders et al., 1993) in a workplace setting. We hypothesized that 

single- point standard brief alcohol intervention (15- min brief advice 
and counseling) delivered by a nurse was effectively reduced alcohol 
consumption. Moreover, we hypothesized that the effectiveness of 
the single- point nurse- delivered short intervention was comparable 
with the standard intervention.

MATERIAL S AND METHODS

Trial design

The details of this trial protocol have been published previously 
(Kuwabara et al., 2021). The study design consisted of three parallel 
groups with a 1:1:1 allocation. Fieldwork was conducted at five com-
panies in Japan from January 2019 to December 2020.

Setting and eligibility criteria

Setting

A total of 2314 employees from five companies in two western 
Japanese regions were the recruitment target for this study. The 
number of employees was 35, 165, 469, 735, and 910, respectively. 
Four were manufacturing offices, and another was a local municipal 
office. The occupational health doctors and nurses were assigned to 
four of these companies.

Inclusion and exclusion criteria

Employees were eligible for inclusion in this study if they were 
aged 20 years or older and had AUDIT scores ≥8 points (Saunders 
et al., 1993; World Health Organization, 2001). Age 20 is the mini-
mum legal drinking age in Japan. Employees were excluded if they 
were aged ≥75 years, were involved in an alcohol treatment program 
in the previous year, reported symptoms of alcohol withdrawal in 
the last 12 months, received physician advice to change their pattern 
of alcohol consumption in the previous 3 months, were pregnant, or 
reported suicidal tendencies.

Training and brief intervention manual

External health professionals with nursing qualifications con-
ducted the brief interventions. Before the study, each participat-
ing nurse received training in alcohol SBI. The training program 
consisted of e- learning and role- playing using an SBI manual ex-
plicitly developed for this study. The training covered basic details 
about the AUDIT program and relevant techniques and tips for 
advising individuals with alcohol- related problems (Saitz, 2010). 
Training material included the stages of change model (DiClemente 
et al., 1999) and motivational interviewing techniques (Hettema 
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et al., 2005). The aim of including motivational interviewing in our 
training program was to make the trainers aware of delivering the 
session, boosting the participant's motivation to change their be-
havior. Thus, our intervention aimed to deliver a brief motivational 
intervention using our original worksheet rather than providing 
simple advice. After training, the participating nurses were given 
the opportunity to observe an actual brief alcohol intervention im-
plemented by well- trained physicians.

Randomization and blinding

Each participant was assigned to a unit of randomization. 
Unrestricted, simple randomization was used. Participants who met 
the inclusion criteria were enrolled and randomly allocated into three 
groups by the researchers using a computer- generated allocation 
method. The intervenient was informed of the group allocation of 
each participant by letter. This study did not involve blinding of the 
participants owing to the nature of the intervention. Nevertheless, 
blinding for outcome assessment was performed for researchers as 
alcohol consumption was calculated mechanically.

Interventions

Our trial aimed to examine whether the standard brief alcohol in-
tervention (15- min brief advice and counseling) was effective in 
reducing alcohol consumption. Moreover, we aimed to investigate 
the effectiveness of short interventions. Therefore, we set up three 
groups: the patient information leaflet (PIL) group, the brief advice 
and counseling group, and the 5- min brief advice group.

Participants were randomly assigned to one of the three groups, 
and the external health professionals were randomly allocated 
as in charge of different groups of the company's employees. The 
interventions were provided at the time of recruitment at their 
workplaces.

PIL

Participants in the control group completed a baseline questionnaire 
and provided their AUDIT scores with a PIL. The PIL used in this trial 
was adapted from the Kurihama National Hospital's (2019) leaflet.

Brief advice and counseling

Participants in the brief advice and counseling group completed 
the baseline questionnaire and received a 15- min face- to- face SBI 
session, including a one- on- one interview with a trained health 
staff member and an original worksheet. The sessions aimed to 
ensure that the participants completed six tasks on a worksheet. 
The worksheet was based on the principles of cognitive- behavioral 

therapy and included an AUDIT evaluation, feedback on results, a 
balance sheet for considering the advantages and disadvantages 
of drinking, drinking- related goal setting, and a list of coping meth-
ods for dealing with risky situations associated with binge drinking. 
Appendix S1 shows the specific procedure of our brief advice and 
counseling. First, the participants were asked to consider the ad-
vantages and disadvantages of drinking alcohol. Second, based on 
the epidemiological data in Japan, we made participants aware of 
their alcohol consumption compared with the general population. 
Similarly, the results of their medical examination were explained. 
Fourth, we asked them to recall the situations where they con-
sumed excessive alcohol. Fifth, the participants set an achievable 
goal and declared it. Sixth, the participants were asked to choose 
a method of achieving their goals. Explaining the results of a medi-
cal examination might be a specific adaptation in the workplace 
in Japan. We could obtain the information as employers are le-
gally obligated to provide an annual medical health checkup to all 
employees.

Five- minute brief advice

Participants in the 5- min brief advice group completed the base-
line questionnaire and received up to 5 min of a simple, structured 
face- to- face brief intervention from a trained professional (Babor 
et al., 1996; Cunningham et al., 2012). The worksheet used with 
the brief advice and counseling group was also used with the 5- min 
group. The SBI session aimed to complete three tasks on the work-
sheet: AUDIT evaluation, feedback on results, and drinking- related 
goal setting.

Procedure

The worksheets and leaflets were available on our university web-
site (Tottori University, n.d.). Every participant was requested to 
use the original smartphone application containing a drinking diary. 
However, the online trace showed that only a few participants used 
the drinking diary. Therefore, we did not use the diary for outcome 
measures.

Each participant received a JPY 1000 (USD 10) voucher from the 
interviewer after completing the baseline questionnaire. Another 
JPY 1000 voucher was posted after the completion of the 6 and 12- 
month follow- up questionnaires.

Outcome evaluation

The primary outcome was a change in weekly alcohol consumption 
(grams of pure alcohol per week) 6 months after the intervention. 
At baseline, 6 (±1) months, and 12 (±1) months, we assessed the 
frequency of alcohol consumption, binge drinking in the previous 
30 days, and the amount of alcohol consumed. These three questions 
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were similar to those used in the AUDIT- C (Dawson et al., 2005). We 
assessed the participants' alcohol consumption twice per person by 
sending a self- administered questionnaire to each company 6 and 
12 months after the intervention. The occupational health staff at 
the company distributed the questionnaire to the study participants 
in the company and collected the questionnaires. Subsequently, the 
occupational health staff sent back the questionnaires to the re-
search office. The research team calculated the participants' weekly 
alcohol consumption by assessing the frequency of alcohol use and 
the type and amount of alcohol consumed on a daily and monthly 
basis. Binge drinking was defined as consuming >60 g of pure alcohol 
per occasion (World Health Organization, n.d.). Secondary outcome 
measures were changed in weekly alcohol consumption 12 months 
after the intervention and frequency of drinking and binge drinking 
in the previous 30 days.

Sample size calculation

The sample size was calculated to account for participant- level out-
comes. The change in weekly alcohol consumption at 6 months was 
the primary outcome of interest. Based on a previous study (Fleming 
et al., 1997), we expected a 40 g/week consumption reduction in 
the brief intervention group compared with the control group and 
a standard deviation of 7- day alcohol use (100 g/week) (Fleming 
et al., 1997). Given the 5% significance level and 80% statistical 
power of a two- sided test, the number of participants per group 
was 100, yielding a total sample of 300. Our experience with other 
trials of SBI at workplaces suggests a potential 10% loss at follow-
 up across groups, resulting in a final sample of 110 participants per 
group (a total of 330).

Statistical analysis

The planned analysis was by intention to treat. The primary out-
come (changes in weekly alcohol consumption) was continuous and 
analyzed using a one- way analysis of variance (ANOVA). Dunnett's 
tests were used to determine the differences between the inter-
vention and control groups in the case of statistical significance 
being detected using ANOVA. Chronological changes in alcohol 
consumption and AUDIT- C score within each group from baseline 
were examined using paired t- tests. Similarly, chronological changes 
in the frequency of drinking more than 5 days a week and binge 
drinking in the previous 30 days within each group were examined 
using McNemar's tests. In addition, we conducted a sensitivity 
analysis assuming that drinking behavior (weekly alcohol consump-
tion and frequency of drinking or binge drinking) among those who 
withdrew during the follow- up period did not change from base-
line. Moreover, we analyzed the data of participants followed up 
for 6 months. Considering the robustness of statistical analysis and 
the possibility of incomplete randomization, we conducted the ad-
ditional analysis using generalized linear mixed- effects models. For 

the mixed models, we designed the participants as a random effect, 
while the allocated group, sex, age, and weekly alcohol consump-
tion at baseline were treated as fixed effects. Data analyses were 
performed using SPSS 25.0 (IBM Corp) and STATA version 16 (Stata 
Corp LP).

Ethical considerations

The trial protocol was reviewed and approved by the Ethics Review 
Committee of the Faculty of Medicine, Tottori University, at the 
time of the survey (reference number 18B002). This trial was reg-
istered in the University Hospital Medical Information Network 
(UMIN) Clinical Trials Registry (UMIN- CTR (UMIN); unique ID 
UMIN000036244), n.d.. In addition, research governance approval 
was granted by the Ministry of Health and Welfare Health Science 
Research Fund in Japan (grant number 29060801).

Consent for participation was obtained via a two- stage pro-
cess. Staff from the occupational health department at each site 
screened employees for eligibility. No identifiable information was 
collected at this stage. Employees who met the inclusion criteria 
received information regarding the study from the research team. 
Written informed consent was obtained at this stage, including 
permission to allow the research staff to access personal and con-
tact details and routine health check- up records. The participants 
agreed to be followed up after 6 and 12 months. After providing 
consent, participants completed the baseline questionnaire. Once 
the external staff confirmed the questionnaire's completion, the 
participants received their allocated intervention. These interven-
tions were conducted privately in a meeting room of each com-
pany. Other employees in the company were unaware that the 
participants received the alcohol- related intervention, ensuring 
the privacy and confidentiality of the participation. No employ-
ers had access to the research data. They knew neither who was 
enrolled in an alcohol intervention study nor what their AUDIT 
scores were.

RESULTS

Participant flow and follow- up

Of the 2276 employees who completed the AUDIT questionnaire, 
505 (22.1%) were identified as hazardous or harmful drinkers. 
Overall, 380 patients were eligible and allocated to three groups; 
351 (92.4%) consented to participate in the trial. Consent rates were 
similar between the groups (Figure 1).

At 6 months, the follow- up rate was 96.3% (PIL 95.5% [n = 106], 
brief advice and counseling 96.1% [n = 123], 5- min brief advice 
97.3% [n = 109]) and at 12 months, 94.9% (PIL 92.8% [n = 103], brief 
advice and counseling 95.3% [n = 122], 5- min brief advice 96.4% 
[n = 108]). Follow- up rates did not differ significantly between the 
interventions.
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Baseline data

The data of 351 participants were analyzed, and their characteristics 
were reported in the paper we published (Kuwabara et al., 2021). A 
total of 98.3% of participants were men, with a median (interquartile 
range [IQR]) age of 49 (42 to 55) years. The median (IQR) AUDIT 
score and weekly alcohol consumption were 11 (9 to 15) points and 
238 (121, 392) g/week (10.3 [5.2, 16.9] US fl.oz./week), respec-
tively. The proportion of participants who drank more than 3 days 
per week, binge drank in the previous 30 days, and currently smoked 
were 84.9%, 73.5%, and 39.3%, respectively. No significant differ-
ences were observed between the groups in any baseline variables, 
except for marital status.

Primary outcome

A total of 333 participants were analyzed for primary outcome 
evaluation. The amount of alcohol consumed per week (g/week) sig-
nificantly decreased at 6 months in the brief advice and counseling 
group compared with baseline (Table 1). The mean change in alco-
hol consumption was −38.1 g/week (−1.64 US fl.oz./week) in the 
15- minute brief advice and counseling group, and the reduction was
significantly different relative to the PIL group. However, a decrease
in alcohol consumption was not observed in the 5- min brief advice
group. Figure 2 demonstrates the changes in the mean of weekly
alcohol consumption in each group. A sensitivity analysis examined

whether the loss of follow- up affected our results (Tables 2 and 3). 
The primary outcome in the brief advice and counseling group was 
not affected when we assumed that alcohol consumption among 
those who withdrew during the follow- up period did not change 
from baseline (Table 2). Likewise, a significant decrease in alcohol 
consumption was observed compared with baseline in the analysis 
of participants available for follow- up at 6 months (Table 3). The re-
duction was significantly different relative to the PIL group.

Secondary outcomes

Alcohol consumption (g/week) decreased at 12 months in the 
brief advice and counseling group from baseline; however, the 
change was not statistically significant compared with the con-
trol group (Table 1). At 6 months, the proportion of the frequency 
of drinking more than 5 days per week decreased chronologically 
in the brief advice and counseling and 5- min brief advice groups. 
Within all three groups, the proportion of the frequency of drink-
ing more than 5 days per week in 12 months decreased relative 
to baseline. Among all the participants, the change in frequency 
from baseline to 12 months was statistically significant. For binge 
drinking in the previous 30 days, the percentage change from 
baseline to 6 months was the most significant in the brief advice 
and counseling group (−16.8%), and the change was statistically 
significant. At 12 months, the proportion of binge drinking in the 
previous 30 days significantly decreased from baseline within all 

F I G U R E  1  The flow of participants through the trial

2,276 employees completed AUDIT screening at five companies

505 employees scored positive
(more than eight points on AUDIT)

380 employees who provided verbal consent to the occupational health department were randomized

125 employees were excluded after checking the inclusion and 
exclusion criteria

Allocated to the information leaflet group (n = 
123)
Consent (n = 111, 90.2%)
Received the information leaflet (n = 111, 100%)

Allocated to the brief advice and counseling group (n = 134)
Consent (n = 128, 95.5%)
Received brief advice and counseling (n = 128, 100%)

Allocated to the 5-min brief advice group (n = 
123)
Consent (n = 112, 91.0%)
Received 5-min brief advice (n = 112, 100%)

6-month  follow-up (n = 106, 95.5%)
Withdrawn at 6 months (n = 5)
12-month follow-up (n = 103, 92.8%)
Withdrawn at 12 months (n = 3)

6-month  follow-up (n = 123, 96.1%)
Withdrawn at 6 months (n = 5)
12-month follow-up (n = 122, 95.3%)
Withdrawn at 12 months (n = 1)

6-month follow-up (n = 109, 97.3%)
Withdrawn at 6 months (n = 3)
12-month follow-up (n = 108, 96.4%)
Withdrawn at 12 months (n = 1)

Analyzed (n = 103 , 92.8%)
Excluded (n = 8 )
Not followed up (n = 8 )

Analyzed (n = 122 , 95.3%)
Excluded (n = 6 )
Not followed up (n = 6 )

Analyzed (n = 108 , 96.4%)
Excluded (n = 4 )
Not followed up (n = 4 )
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TA B L E  1  Alcohol consumption at baseline and follow- up by treatment status (n = 333: Participants who completed the follow- up both at 
6 and 12 months).

All participants (n = 333)
Information leaflet 
(n = 103)

Brief advice/counseling 
(n = 122)

5- min brief advice 
(n = 108)

Mean (SD) p- Value Mean (SD) p- Value Mean (SD) p- Value Mean (SD) p- Value

Weekly alcohol consumption (g/week)

Baseline 269.2 (189.0) Ref 258.1 (192.7) Ref 291.9 (211.7) Ref 254.0 (154.5) Ref

6 months 262.5 (187.1) 0.464a 272.2 (211.1) 0.423a 253.9 (176.8) 0.017a 263.1 (175.1) 0.492a

12 months 257.9 (205.0) 0.270a 249.5 (191.9) 0.579a 261.0 (226.8) 0.130a 262.5 (192.3) 0.580a

% change

Baseline to 6 months −2.5 5.5 −13.0 3.6

Baseline to 12 months −4.2 −3.3 −10.6 3.4

Changes in alcohol consumption (g/week)

Baseline to 6 months −6.6 (165.3) NA 14.1 (177.7) Ref −38.1 (173.6) 0.034b 9.1 (137.0) 0.964b

Baseline to 12 months −11.2 (185.3) NA −8.6 (156.9) Ref −30.9 (224.2) 0.566b 8.5 (159.3) 0.722b

n (%) p- Value n (%) p- Value n (%) p- Value n (%) p- Value

Frequency of drinking >5 days/week

Baseline 238 (71.5) Ref 71 (68.9) Ref 87 (71.3) Ref 80 (74.1) Ref

6 months 226 (67.9) 0.052c 71 (68.9) 1.00c 81 (66.4) 0.146c 74 (68.5) 0.146c

12 months 222 (66.7) 0.027c 64 (62.1) 0.092c 80 (65.6) 0.143c 78 (72.2) 0.804c

% change

Baseline to 6 months −5.0 0.0 −6.9 −7.5

Baseline to 12 months −6.7 −9.9 −8.0 −2.5

Binge drinking in the previous 30 days

Baseline 243 (73.0) Ref 73 (70.9) Ref 95 (77.9) Ref 75 (69.4) Ref

6 months 219 (65.8) 0.012c 71 (68.9) 0.832c 79 (64.8) 0.010c 69 (63.9) 0.345c

12 months 197 (59.2) 0.000c 57 (55.3) 0.012c 76 (62.3) 0.002c 64 (59.3) 0.043c

% change

Baseline to 6 months −9.9 −2.7 −16.8 −8.0

Baseline to 12 months −18.9 −21.9 −20.0 −14.7

Mean (SD) p- Value Mean (SD) p- Value Mean (SD) p- Value Mean (SD) p- Value

AUDIT- C total score (0 to 12 points)

Baseline 7.4 (2.5) Ref 7.3 (2.5) Ref 7.6 (2.7) Ref 7.1 (2.2) Ref

6 months 7.0 (2.6) 0.007a 7.1 (2.6) 0.246a 6.9 (2.6) 0.003a 7.1 (2.5) 0.892a

12 months 6.8 (2.8) 0.000a 6.6 (2.9) 0.008a 6.9 (2.9) 0.004a 6.8 (2.6) 0.180a

AUDIT- C score: frequency of drinking (0 to 4 points)

Baseline 3.5 (0.8) Ref 3.5 (0.8) Ref 3.5 (0.8) Ref 3.6 (0.7) Ref

6 months 3.5 (0.8) 0.031a 3.5 (0.9) 0.640a 3.5 (0.9) 0.114a 3.5 (0.8) 0.131a

12 months 3.5 (0.9) 0.008a 3.3 (0.9) 0.038a 3.5 (0.9) 0.131a 3.5 (0.9) 0.287a

AUDIT- C score: the amount of drinking (0 to 4 points)

Baseline 1.5 (1.3) Ref 1.6 (1.3) Ref 1.6 (1.3) Ref 1.4 (1.1) Ref

6 months 1.4 (1.2) 0.043a 1.5 (1.2) 0.181a 1.4 (1.2) 0.020a 1.4 (1.2) 0.737a

12 months 1.4 (1.2) 0.012a 1.4 (1.2) 0.070a 1.4 (1.3) 0.033a 1.3 (1.1) 0.805a

AUDIT- C score: frequency of binge drinking (0 to 4 points)

Baseline 2.3 (1.3) Ref 2.2 (1.4) Ref 2.4 (1.3) Ref 2.2 (1.2) Ref

6 months 2.1 (1.3) 0.035a 2.1 (1.3) 0.491a 2.1 (1.4) 0.008a 2.2 (1.3) 0.933a

12 months 2.0 (1.4) 0.000a 1.9 (1.5) 0.014a 2.1 (1.5) 0.004a 1.9 (1.4) 0.109ay

aP- values are derived from paired t- tests within each group unless otherwise indicated.
bOne- way analysis of variance across the three groups. Post hoc Dunnett's test for comparisons with the patient information leaflet group.
cP values are derived from McNemar's tests for paired proportions within each group, unless otherwise indicated.
dBinge drinking is defined as having more than 60 g of undiluted alcohol on one occasion.
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groups. Moreover, we observed the chronological changes in the 
AUDIT- C score. Among all participants, a chronological decrease 
in AUDIT- C total score was observed (Tables 1 to 3). The total 
score significantly decreased from baseline to 6 months in the 
15- min brief advice and counseling group, but the chronological
change was not significant in the 5- min brief advice groups and the
control group. Meanwhile, the AUDIT- C total score at 12 months
was significantly decreased in the 15- min brief advice and coun-
seling group and the control group. Tables 4 and 5 show the results 
of generalized linear mixed- effects models. After adjusting for se-
lected fixed effects and random effects, the changes in weekly
alcohol consumption at 6 months were significantly different from
the control group. In contrast, no significant difference was ob-
served in the changes in weekly alcohol consumption at 12 months
compared with the control group. There were no significant dif-
ferences between the 5- min brief advice groups and the control
group at 6 and 12 months. No critical harms or unintended effects
were reported in any of the groups. The results of additional gen-
eralized linear mixed- effects models were shown in Tables S1 and
S2. In addition, we provided supplementary tables and figures
which show alcohol consumption in US fluid oz. (Figure S1 and
Tables S3- S7).

DISCUSSION

This study is the first randomized controlled trial in Japan to evalu-
ate the effectiveness of SBI combined with AUDIT in the workplace 
(Saunders et al., 1993). A significant difference in the change in al-
cohol consumption (g/week) after 6 months was observed between 
the brief advice and counseling and PIL groups. Our results are 
comparable with the estimated effect size (−2.25 standard units/
week, 95% confidence interval [CI]: −4.20 to −0.30) from a previous 
meta- analysis concerning SBI in the workplace (Yuvaraj et al., 2019). 

Compared with other studies, however, our effect size was more 
significant. Likewise, in the primary care setting, a Cochrane review 
described that the difference in the quantity of alcohol consumed 
after 12 months between standard intervention and no or minimal 
interventions was estimated to be −20 g/week (95% CI: −28 to −12) 
(−0.86 US fl.oz./week [95% CI: −1.21 to −0.52]; Kaner et al., 2018). 
Although alcohol consumption in the brief advice and counseling 
group decreased 12 months after the intervention, the difference 
relative to the PIL group was not significant. The unexpected reduc-
tion in alcohol consumption in the PIL group might be responsible 
for the lack of statistical significance. Although a comparison be-
tween the 15- min brief advice and counseling group and the 5- min 
brief advice group was not included in our primary hypothesis, we 
compared their weekly alcohol consumption at 6 and 12 months by 
using an unpaired t- test. The results showed no significant differ-
ence in the weekly alcohol consumption between the two interven-
tion groups at 6 and 12 months. However, while the weekly alcohol 
consumption at 6 months decreased significantly compared with the 
baseline in the 15- min intervention group, it did not decrease in the 
5- min brief advice group throughout the trial. Our findings indicate
that although single- point 15- min brief advice and counseling can be
effective in reducing alcohol consumption, 5- min brief advice may
be insufficient. Considering the conclusion of the Cochrane review
that longer (more intensive) brief interventions add no significant
additional benefit over standard (20- min) input in primary care,
single- point 15- min brief advice and counseling may be the optimal
option. Moreover, our findings indicated our intervention poten-
tially provides effectiveness even if we evaluate the outcomes in the
AUDIT- C score. However, several trials that evaluated the outcome
of the AUDIT showed inconsistent results. A study in the primary
care setting did not support the delivery of 5- min brief advice or 20- 
min brief lifestyle counseling over and above the delivery of feed-
back on screening a PIL (Kaner et al., 2013). Another study in the
general population tentatively supported the impact of an ultra- brief

F I G U R E  2  Changes in the mean of weekly alcohol consumption in each group over time

100

150

200

250

300

All participants Information leaflet Brief advice/counseling 5-min brief advice

Baseline 6 months 12 months
(n=103) (n=122) (n=108)(n=333)

0
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TA B L E  2  Alcohol consumption at baseline and follow- up by treatment status (n = 351: Participants who withdrew during the follow- up 
period were assumed not to have changed their drinking behavior since baseline).

All participants (n = 351)
Information leaflet 
(n = 111)

Brief advice/counseling 
(n = 128)

5- min brief advice 
(n = 112)

Mean (SD) p- Value Mean (SD) p- Value Mean (SD) p- Value Mean (SD) p- Value

Weekly alcohol consumption (g/week)

Baseline 268.8 (187.6) Ref 260.1 (188.0) Ref 286.2 (211.4) Ref 257.4 (155.6) Ref

6 months 262.9 (185.5) 0.492a 273.6 (205.3) 0.409a 250.8 (176.7) 0.02a 266.1 (175.2) 0.499a

12 months 255.8 (202.4) 0.182a 246.7 (188.6) 0.371a 257.0 (225.0) 0.134a 263.3 (189.4) 0.694a

% change

Baseline to 6 months −2.2 5.2 −12.4 3.4

Baseline to 12 months −4.8 −5.2 −10.2 2.3

Changes in alcohol consumption (g/week)

Baseline to 6 months −5.9 (161.1) NA 13.5 (171.1) Ref −35.4 (170.0) 0.035b 8.6 (134.6) 0.963b

Baseline to 12 months −13.0 (182.4) NA −13.4 (157.3) Ref −29.2 (219.0) 0.726b 5.9 (157.9) 0.642b

n (%) p- Value n (%) p- Value n (%) p- Value n (%) p- Value

Frequency of drinking >5 days/week

Baseline 251 (71.5) Ref 78 (70.3) Ref 90 (70.3) Ref 83 (74.1) Ref

6 months 240 (68.4) 0.082c 79 (71.2) 1.00c 84 (65.6) 0.146c 77 (68.8) 0.146c

12 months 234 (66.7) 0.022c 69 (62.2) 0.035c 83 (64.8) 0.143c 82 (73.2) 1.00c

% change

Baseline to 6 months −4.4 1.3 −6.7 −7.2

Baseline to 12 months −6.8 −11.5 −7.8 −1.2

Binge drinking in the previous 30 days

Baseline 258 (73.5) Ref 80 (72.1) Ref 99 (77.3) Ref 79 (70.5) Ref

6 months 235 (67.0) 0.017c 79 (71.2) 1.00c 83 (64.8) 0.01c 73 (65.2) 0.345c

12 months 211 (60.1) 0.000c 63 (56.8) 0.009c 80 (62.5) 0.002c 68 (60.7) 0.043c

% change

Baseline to 6 months −8.9 −1.3 −16.2 −7.6

Baseline to 12 months −18.2 −21.3 −19.2 −13.9

Mean (SD) p- Value Mean (SD) p- Value Mean (SD) p- Value Mean (SD) p- Value

AUDIT- C total score (0 to 12 points)

Baseline 7.4 (2.5) Ref 7.3 (2.4) Ref 7.5 (2.7) Ref 7.2 (2.2) Ref

6 months 7.1 (2.5) 0.010a 7.1 (2.5) 0.305a 6.9 (2.6) 0.003a 7.2 (2.5) 0892a

12 months 6.8 (2.8) 0.000a 6.6 (2.9) 0.004a 6.8 (2.9) 0.004a 6.8 (2.6) 0.137a

AUDIT- C score: frequency of drinking (0 to 4 points)

Baseline 3.6 (0.8) Ref 3.5 (0.8) Ref 3.5 (0.8) Ref 3.6 (0.7) Ref

6 months 3.5 (0.8) 0.041a 3.5 (0.9) 0.820a 3.5 (0.9) 0.114a 3.6 (0.7) 0.131a

12 months 3.5 (0.9) 0.004a 3.3 (0.9) 0.013a 3.4 (0.8) 0.131a 3.6 (0.8) 0.356a

AUDIT- C score: the amount of drinking (0 to 4 points)

Baseline 1.5 (1.2) Ref 1.6 (1.3) Ref 1.6 (1.3) Ref 1.4 (1.1) Ref

6 months 1.4 (1.2) 0.048a 1.5 (1.2) 0.181a 1.4 (1.2) 0.024a 1.4 (1.2) 0.737a

12 months 1.4 (1.2) 0.008a 1.4 (1.2) 0.070a 1.4 (1.3) 0.033a 1.3 (1.1) 0.626a

AUDIT- C score: frequency of binge drinking (0 to 4 points)

Baseline 2.3 (1.3) Ref 2.2 (1.4) Ref 2.4 (1.3) Ref 2.2 (1.2) Ref

6 months 2.1 (1.3) 0.043a 2.2 (1.3) 0.597a 2.1 (1.4) 0.008a 2.2 (1.3) 0.933a

12 months 2.0 (1.4) 0.000a 1.9 (1.5) 0.008a 2.0 (1.5) 0.004a 2.0 (1.4) 0.084a

ap Values are derived from paired t- tests within each group unless otherwise indicated.
bOne- way analysis of variance across the three groups. Post hoc Dunnett's test for comparisons with the patient information leaflet group.
cp Values are derived from McNemar's tests for paired proportions within each group, unless otherwise indicated.
dBinge drinking is defined as having more than 60 g of undiluted alcohol on one occasion.
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TA B L E  3  Alcohol consumption at baseline and 6 months by treatment status (n = 338: Participants available for follow- up at 6 months 
were included in the analysis).

All participants (n = 338)
Information leaflet 
(n = 106)

Brief advice/counseling 
(n = 123)

5- min brief advice 
(n = 109)

Mean (SD) p- Value Mean (SD) p- Value Mean (SD) p- Value Mean (SD) p- Value

Weekly alcohol consumption (g/week)

Baseline 268.6 (188.2) Ref 257.9 (191.2) Ref 290.7 (211.3) Ref 253.9 (153.8) Ref

6 months 262.3 (186.1) 0.486a 272.0 (209.2) 0.409a 253.6 (176.1) 0.019a 262.8 (174.3) 0.499a

12 months

% change

Baseline to 6 months −2.3 5.5 −12.8 3.5

Baseline to 12 months

Changes in alcohol consumption (g/week)

Baseline to 6 months −6.2 (164.1) NA 14.1 (175.1) Ref −37.1 (173.2) 0.034b 8.9 (136.4) 0.960b

Baseline to 12 months

n (%) p- Value n (%) p- Value n (%) p- Value n (%) p- Value

Frequency of drinking >5 days/week

Baseline 242 (71.6) Ref 73 (68.9) Ref 88 (71.5) Ref 81 (74.3) Ref

6 months 231 (68.3) 0.082c 74 (69.8) 1.00c 82 (66.7) 0.146c 75 (68.8) 0.146c

12 months

% change

Baseline to 6 months −4.5 1.4 −6.8 −7.4

Baseline to 12 months

Binge drinking in the previous 30 days

Baseline 247 (73.1) Ref 75 (70.8) Ref 96 (78.0) Ref 76 (69.7) Ref

6 months 224 (66.3) 0.017c 74 (69.8) 1.00c 80 (65.0) 0.010c 70 (64.2) 0.345c

12 months

% change

Baseline to 6 months −9.3 −1.3 −16.7 −7.9

Baseline to 12 months

Mean (SD) p- Value Mean (SD) p- Value Mean (SD) p- Value Mean (SD) p- Value

AUDIT- C total score (0 to 12 points)

Baseline 7.4 (2.5) Ref 7.3 (2.5) Ref 7.6 (2.7) Ref 7.1 (2.2) Ref

6 months 7.0 (2.5) 0.010a 7.1 (2.6) 0.305a 6.9 (2.6) 0.003a 7.1 (2.5) 0892a

12 months

AUDIT- C score: frequency of drinking (0 to 4 points)

Baseline 3.6 (0.8) Ref 3.5 (0.8) Ref 3.5 (0.8) Ref 3.6 (0.7) Ref

6 months 3.5 (0.8) 0.041a 3.5 (0.9) 0.820a 3.5 (0.9) 0.114a 3.6 (0.8) 0.131a

12 months

AUDIT- C score: the amount of drinking (0 to 4 points)

Baseline 1.5 (1.3) Ref 1.6 (1.3) Ref 1.6 (1.3) Ref 1.4 (1.1) Ref

6 months 1.4 (1.2) 0.048a 1.5 (1.2) 0.181a 1.4 (1.2) 0.024a 1.4 (1.2) 0.737a

12 months

AUDIT- C score: frequency of binge drinking (0 to 4 points)

Baseline 2.3 (1.3) Ref 2.2 (1.4) Ref 2.4 (1.3) Ref 2.2 (1.2) Ref

6 months 2.1 (1.3) 0.043a 2.2 (1.3) 0.597a 2.1 (1.4) 0.008a 2.2 (1.3) 0.933a

12 months

aP values are derived from paired t- tests within each group unless otherwise indicated.
bOne- way analysis of variance across the three groups. Post hoc Dunnett's test for comparisons with the patient information leaflet group.
cP values are derived from McNemar's tests for paired proportions within each group, unless otherwise indicated.
dBinge drinking is defined as having more than 60 g of undiluted alcohol on one occasion.
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intervention (Cunningham et al., 2012). Further studies are required 
to investigate the necessary length and modality of brief interven-
tions across settings, populations, and outcomes.

Moreover, it is worth mentioning that the effectiveness of brief 
interventions by nurses was demonstrated in this study. Considering 
the suboptimal implementation of SBI in general practice owing 
to a lack of time and training, previous studies have explored the 
feasibility, acceptability, and effectiveness of SBI by nurses (Lane 
et al., 2008; Lock et al., 2006; Mertens et al., 2014). As Lock 
et al. (2006) mentioned, nurses are theoretically appropriate agents 
for SBI. However, nurse- delivered SBI has failed to show consistent 
effectiveness. In our opinion, cultural- specific reasons might explain 
the reason why a more significant effect size was obtained com-
pared with other studies. Japanese society might have been toler-
ant of alcohol consumption (Higuchi et al., 2007). It is possible that 
even heavy drinkers rarely received advice or counseling focusing 
on alcohol reduction as part of health guidance at the workplace. 
For Japanese workers in this unique culture, our intervention might 
be an impressive and novel approach. Indeed, our findings encour-
age the broader implementation of nurse- delivered SBI in primary 
healthcare settings. Future research should examine the efficacy of 
nurse- delivered SBI in various settings.

Concerning the frequency of drinking and binge drinking, im-
provement in drinking behavior was observed throughout the trial 
within all three groups. In particular, binge drinking in the previ-
ous 30 days significantly decreased in the brief advice and coun-
seling group. This result is consistent with the literature (Kaner 
et al., 2018). Notably, a significant reduction in the frequency of 
binge drinking was observed within all three groups at 12 months. 
The coronavirus pandemic in June 2020 may have influenced our 
trial. The alcohol drinking behavior of 280 participants (79.7% of 
351 baseline participants) at 12 months was measured between 
June and December 2020. Most people were forced to abstain 
from drinking parties by their employers during this period. Thus, 
we considered the abstinence from excessive drinking at restau-
rants might explain our unexpected findings.

Limitations

This study had several limitations. First, selection bias may have 
been present, precluding meaningful discussions about generaliz-
ability, which requires more extensive studies. The participants were 
predominantly men. Hence, strategies to screen harmful or hazard-
ous female drinkers and intervene effectively should be developed. 
Second, the measurement of weekly alcohol consumption differed 
from those typically used (Sobell et al., 1990). Third, although blind-
ing was performed for outcome assessment, in line with previous 
studies, this study did not involve blinding of participants because 
of the nature of the intervention. Fourth, our trial did not show a 
reduction in alcohol- related consequences, although reduced alco-
hol consumption was observed. However, previous literature indi-
cated that reducing alcohol consumption led to benefits in physical, 

mental, and societal health and life quality (Charlet & Heinz, 2017). 
Finally, there is evidence that drawing attention to hazardous drink-
ing is enough to limit drinking or that the social desirability effect, 
even in a control group, may dampen a behavior during the meas-
urement period. Besides, the unexpected coronavirus disease 2019 
pandemic might have affected the outcome evaluation of our study.

CONCLUSIONS

In conclusion, our trial showed that the delivery of 15- min brief 
advice and counseling by nurses to AUDIT- screened participants 
was effective in reducing excessive alcohol consumption in a work-
place setting. The effectiveness of the single- point SBI was evident 
6 months. The results provide evidence that occupational health 
staff should use this implementable SBI in daily practice. Indeed, 
the implications of our study are relevant to occupational health 
services in Japan. As mentioned in the literature (Ito et al., 2015), 
the workplace is expected to become an important venue for SBI in 
Japan. This evidence can help facilitate the implementation of SBI in 
the workplace, which plays a crucial role in preventing the burden of 
harmful and hazardous alcohol use.
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Abstract 
Introduction: No study in Japan has investigated alcohol's harm to others (AHTO). 

Therefore, this study aimed to reveal the situation of AHTO in Japan and examine 
the factors associated with it based on the relationship with the drinker. 

Methods: A cross-sectional population-based survey was performed in 2018 with 
2121 men and 2507 women. Respondents were asked questions about factors such as 

verbal or physical aggression, being forced to drink alcohol, sexual harassment and 
their relationship with the drinker. Binomial logistic regression was performed to 

quantify the associations of AHTO with participants' socio-demographic status and 
drinking patterns. 

Results: The lifetime experience of AHTO was 24.7% for men and 19.3% for women. 
AHTO from the father and co-workers were the most common in and outside the 

home, respectively. The frequency of AHTO from the spouse or co-workers showed 
no significant difference for abstainers and drinkers. However, AHTO from the father 

was more commonly reported among drinkers and those with Alcohol Use Disorders 
Identification Test scores苔8 points than abstainers. Of those who experienced 

AHTO, 24.5% of men and 27.6% of women, and 6.1% of men and 12.9% of women 
were profoundly affected by it in and outside the home, respectively. 

Discussion and Conclusions: One in five Japanese residents experienced AHTO 
in their life, and the characteristics associated with AHTO differed according to 

the affected individual's relationship with the drinker. Continued monitoring of 
AHTO and measures aimed at reducing alcohol-related harm that include AHTO 

should be promoted. 

KEYWORDS 
alcohol, family, gender, harm to others, workplace 

Key Points 
• Lifetime experience of alcohol's harm to others (AHTO) in Japan was 24.7% for

men and 19.3% for women.
• AHTO from spouses or co-workers was experienced by abstainers and drinkers.

© 2022 Australasian Professional Society on Alcohol and other Drugs. 
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