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Abstract 

Background  The Alcohol Use Disorders Identification Test (AUDIT) is commonly used in clinical settings to assess 
the severity of alcohol-related problems, with the effectiveness of alcohol reduction interventions varying across this 
spectrum. In a recent study, we demonstrated that a 12-week intervention involving the provision of free non-alco-
holic beverages reduced alcohol consumption among heavy drinkers for up to 8 weeks post-intervention. However, 
it remains unclear whether this effect was consistent across different AUDIT score ranges. Therefore, this secondary 
analysis aimed to examine whether the severity of alcohol-related problems, as indicated by AUDIT scores, influences 
the effectiveness of non-alcoholic beverage provision in reducing alcohol consumption.

Methods  This was a single-center, open-label, randomized, parallel-group study. Participants were Japanese indi-
viduals who frequently consumed large quantities of alcohol (at least 40 g/day for men and 20 g/day for women) 
but were not diagnosed with alcohol dependence. Participants were randomly assigned to either an intervention 
or control group. The intervention group received free non-alcoholic beverages once every 4 weeks over a 12-week 
period (24 bottles of 350 mL per case, up to three cases per session, for a total of three sessions). Alcohol and non-
alcoholic beverage consumption over the previous 4 weeks was tracked using a drinking diary. For this secondary 
analysis, participants were categorized into four groups based on their AUDIT scores (group 1: ≤ 7 points, group 2: 
8–11 points, group 3: 12–14 points, and group 4: ≥ 15 points), and changes in alcohol consumption were compared 
across these groups in both the intervention and control participants.

Results  The provision of non-alcoholic beverages significantly increased non-alcoholic beverage consumption in all 
groups. However, alcohol consumption was significantly reduced in the intervention groups compared to controls 
only in groups 1–3. The reduction in alcohol consumption was less pronounced in groups 3 and 4 compared to group 
1 (both, p < 0.05). Importantly, the provision of non-alcoholic beverages did not lead to an increase in alcohol con-
sumption, even among individuals with higher AUDIT scores.
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Conclusions  These findings suggest that individuals with higher AUDIT scores may experience a reduced benefit 
from a 12-week non-alcoholic beverage intervention in terms of alcohol consumption reduction. Nevertheless, this 
intervention appears to be a safe and effective strategy for reducing alcohol consumption in heavy drinkers who 
do not have alcohol dependence.

Trial registration  UMIN UMIN000047949. Registered 4 June 2022.

Keywords  Non-alcoholic beverages, Reduced alcohol consumption, Alcohol drinking behavior, Alcohol problem 
severity

Background
The AUDIT (Alcohol Use Disorders Identification Test) 
is a screening tool designed to assess patterns of alcohol 
consumption and identify potential alcohol-related prob-
lems [1]. Individuals with a high AUDIT score may be at 
increased risk of alcohol problem severity or alcohol con-
sumption-related negative consequences such as physical 
health problems, impaired social or occupational func-
tioning, and accidents or injuries [1]. Thus, it is neces-
sary to investigate effective strategies to either prevent 
elevated AUDIT scores or improve alcohol use behavior 
in individuals who already have a high AUDIT score. A 
recent umbrella review demonstrated that brief inter-
ventions, cognitive behavioral therapy, and motivational 
interviews had a beneficial effect [2]. However, the brief 
interventions and motivational interviewing are con-
sidered more suitable for individuals with mild AUDIT 
severity, whereas cognitive behavioral therapy is suitable 
for individuals to those with higher severity [2]. These 
findings indicate that there is no universal strategy of 
reducing alcohol consumption and that selecting appro-
priate countermeasures according to the AUDIT sever-
ity might be important for improving alcohol-related 
problems.

We recently conducted a randomized controlled trial 
(RCT) showing that a 12-week intervention involving the 
provision of free non-alcoholic beverages significantly 
reduced alcohol consumption in heavy drinkers [3]. We 
also confirmed a significant replacement effect of non-
alcoholic beverages by analyzing the correlation between 
changes in alcohol consumption and non-alcoholic bev-
erage consumption [3]. Thus, the provision of non-alco-
holic beverages is a new, potentially beneficial strategy 
for reducing alcohol consumption. However, a recent 
secondary analysis of our RCT revealed that non-alco-
holic beverages significantly reduced alcohol consump-
tion irrespective of gender, but the process by which 
this was achieved differed between men and women 
[5]. This result suggests that the influence of non-alco-
holic beverage provision varies according to individual 
characteristics. 

A previous study showed that drinking non-alco-
holic beverages could increase alcohol consumption by 

enhancing craving in individuals with harmful drink-
ing habits [4]. Therefore, using non-alcoholic beverages 
to reduce alcohol consumption might not be a universal 
strategy, as with other interventions and be less, par-
ticularly in those with higher AUDIT scores. However, 
it remains unclear whether the benefits of non-alcoholic 
beverage provision disappeared depending on the alcohol 
problem severity.

We therefore tested whether AUDIT scores affect 
the degree to which providing non-alcoholic beverages 
influences alcohol consumption. We hypothesized that 
the magnitude of the reduction in alcohol consumption 
achieved by non-alcoholic beverage use would correlate 
with individuals’ pre-intervention AUDIT score.

Methods
Study design, procedure, and measurements
The current study presents expanded data from our 
recent study on how the free provision of non-alcoholic 
beverages impacted alcohol consumption [3, 5]. That 
study was conducted after approval by the ethics com-
mittee of the University of Tsukuba (Notification Num-
ber G299) and was registered as UMIN000047949 
(Randomized controlled study on the impact of serving 
non-alcoholic beverages on alcohol consumption). We 
adopted a single-center, open-label, randomized, par-
allel-group design. Individuals who are at least 20 years 
old and drank on 4 or more days per week, with alcohol 
consumption of at least 40 g for men or 20 g for women 
on each of those days, were enrolled. This volume of alco-
hol consumption was defined as medium risk of alcohol-
related health problems according to the definition of the 
World Health Organization (WHO) [6]. Although this is 
the first RCT study whether non-alcoholic beverage pro-
visions on alcohol consumption, we could not ignore the 
possibility that non-alcoholic beverage provision exacer-
bated heavy drinking in the drinkers. Depending on the 
case, the intervention would exacerbate the symptoms 
of liver diseases which often occurred by heavy drinking. 
Therefore, it was necessary to exclude in advance those 
at risk so that even if adverse effects from the provision 
of non-alcoholic beverages were to occur, they would 
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not cause irreversible adverse effects on the body. Con-
sidering these concerns and smooth implementation 
of research, the exclusion criteria were consumption of 
non-alcoholic beverages at least twice per month, past 
history of liver disease, current pregnancy or nursing, 
alcohol dependence, lack of consent for the use of LINE® 
(a messaging application adopted widely throughout 
Japan that can be used on personal computers or smart-
phones; LINE Corp., Shinjuku-ku, Tokyo, Japan), and ina-
bility to understand the study explanation or answer the 
pre-intervention online survey, both of which were writ-
ten only in Japanese. Prior to the randomization, a 2-h 
face-to-face orientation session was held that included a 
well-experienced physician interview regarding alcohol 
dependence, based on the International Statistical Clas-
sification of Diseases and Related Health Problems-10 
(ICD-10). We then excluded individuals with alcohol 
dependence because it has been suggested that their use 
of non-alcoholic beverages may enhance alcohol craving 
and stimulate their desire to drink, which may increase 
the risk of drinking relapse [4].

Written informed consent was obtained from those 
who passed the screening during the orientation session. 
During this briefing, participants were asked to com-
plete a questionnaire regarding factors such as age, sex, 
race, marital status, highest level of education, employ-
ment status, household income, smoking history, and 
subjective view of health, as well as the Alcohol Quality 
of Life Scale (AQoLS) [7] and questions related to drink-
ing, specifically the number of binge-drinking episodes 
within the past month and the items in the AUDIT [1]. 
In addition, height and body weight were measured 
and a saliva test was administered to assess the activity 
of genes related to alcohol metabolism, such as alcohol 
dehydrogenase 1B (ADH1B) and aldehyde dehydrogenase 
2 (ALDH2) [8].

Following the briefing, simple randomization using 
a random number table was used to randomly allocate 
the participants to the non-alcoholic beverage provi-
sion (intervention) group or the control group [9]. Free 
non-alcoholic beverages were provided once every 4 
weeks (three times in total). Each case included 24 350-
mL bottles. Up to three cases were provided at a time. 
Thus, the participants in the intervention group received 
a maximum of 216 350 mL non-alcoholic beverages. In 
this study, we used non-alcoholic beverages that con-
tained 0.00% alcohol by volume, had a taste similar to 
that of alcoholic beverages, and were designed or sug-
gested for individuals aged 20 years or older as defined 
by the Japanese Alcoholic Beverage Advertising Review 
Committee. The beverages were selected separately by 
each participant depending on their preferences. Since 
the purpose of this study was to investigate whether 

increased availability of non-alcoholic beverages would 
change the amount of alcohol consumption, there were 
no stipulations regarding how to drink (amount or fre-
quency). No other (psychological and/or educational) 
interventions were not conducted for both groups in this 
study. Participants in both groups were asked to record 
their consumption of alcoholic and non-alcoholic bever-
ages in a calendar-format drinking diary every day, from 
2 weeks before the start of the 12-week intervention to 
8 weeks after its completion. All participants were also 
required to submit the drinking diary to the research 
staff every 4 weeks using LINE®. After the briefing, the 
study participants were contacted only by phone or via 
internet. At the end of the study, a gift card worth 10,000 
yen (approximately 73.67 US dollars) was given to all par-
ticipants as a reward. In addition, each participant in the 
control group received up to five cases of non-alcoholic 
beverages of their choice, but not received any interven-
tion throughout the study period.

Data analysis
Although the amounts of alcoholic and non-alcoholic 
beverages consumed were obtained every 4 weeks, for 
practical purposes the mean amounts of alcoholic and 
non-alcoholic beverages consumed per 4 weeks were 
used in the analyses. We calculated the amount of alco-
hol consumption from the drinking diary data using the 
following formula: “consumption (mL) × alcohol con-
centration (%, v/v) × specific gravity (0.8)/100” [10]. We 
also calculated drinking frequency (drinking days per 4 
weeks) and alcohol consumption on the day of drinking 
[5]. AUDIT is used as a screen for the full spectrum of 
risky drinking [11]. The WHO defines AUDIT scores of 
7 or lower as a low risk of alcohol-related health prob-
lems, 8–15 as medium risk, and 16 or higher as high risk, 
but the relationship between AUDIT scores and alcohol-
related problems is not universal and varies by ethnicity 
and race [1]. Previous studies in Japan have suggested 
that the AUDIT cutoff points for dangerous drinking is 
8, harmful drinking is 12, and potential alcohol use dis-
order is 15 [12–15]. Thus, we divided the participants 
into four groups for secondary analysis according to their 
AUDIT scores. Briefly, we defined an AUDIT score of 7 
or lower as group 1, 8–11 as group 2, 12–14 as group 3, 
and 15 or higher as group 4 (Fig. 1). The participants in 
group 4 may have had alcohol use disorder in terms of 
AUDIT score, but they were not diagnosed with alcohol 
dependence in physician interviews based on the ICD-
10 prior to the start of this study. Therefore, this sec-
ondary analysis means that was an examination of the 
differences in classification based on AUDIT scores on 
the effect of non-alcoholic beverage provision on reduc-
ing alcohol consumption in heavy drinkers without 
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alcohol dependence. In both the control and interven-
tion groups, we expressed changes in alcohol consump-
tion between the intervention and follow-up periods as 
percent changes from baseline levels [5]. Percent changes 
in non-alcoholic beverage consumption could not be cal-
culated if participants did not consume non-alcoholic 
beverages at baseline. Hence, the consumption of non-
alcoholic beverages was calculated based on the amount 
(mL) of non-alcoholic beverages consumed.

Furthermore, to examine whether alcohol consumption 
was reduced by replacing alcoholic beverages with non-
alcoholic ones, the correlation between changes in alco-
hol consumption and the consumption of non-alcoholic 
beverages was analyzed.

Statistical analysis
The available data of all participants were included 
according to the original allocation in an intention-to-
treat analysis. The unsubmitted data of the participants 
who dropped out were treated as missing data. The nor-
mality of the data was evaluated by the Kolmogorov–
Smirnov test. Intergroup comparisons of baseline data in 
each AUDIT group were performed by the t-test in cases 
of normal distribution and by the Mann–Whitney U test 
in cases of non-normal distribution. The chi-square test 
or Fisher’s exact probability test was used to compare cat-
egorical variables. Two-way repeated measures analysis 
of variance (ANOVA) was used to analyze longitudinal 
changes in the consumption of alcoholic and non-alco-
holic beverages within each AUDIT group in both control 
and intervention participants. The normality assumption 

was not met for all variables. However, the homogene-
ity of the variance of the data was confirmed for both 
variables using Levene’s test, and therefore the ANOVA 
results were accepted with reference to a preceding study 
[16]. The post hoc Bonferroni’s test was performed to 
analyze time course changes within a single group, as 
well as intergroup differences at individual time points. 
The Kruskal–Wallis test was used to analyze changes 
from baseline levels in the consumption of alcoholic and 
non-alcoholic beverages between intervention groups in 
the four AUDIT groups during the study, including the 
intervention periods. Correlations were evaluated using 
Spearman’s rank correlation coefficient. The significance 
level was 5%. The effect size was described as partial η 
squared (ηp

2) and 0.01, 0.06, and 0.14 were considered as 
small, medium, and large effect sizes, respectively [17]. 
GraphPad Prism v. 9.0 (GraphPad Inc., La Jolla, CA, 
USA) and Stata 18 SE for Windows (Stata Corp., College 
Station, TX, USA) were used for all analyses.

Results
One-hundred twenty-three people participated this 
study, and all of them were randomized. After the ran-
domization, we confirmed that there were no significant 
differences in their basic characteristics, as previously 
shown in our original study [3]. Moreover, the base-
line characteristics of participants even after further 
divided into the four AUDIT groups are also not different 
(Table 1 and Supplementary Material 1: Table S1).

The longitudinal changes in non-alcoholic bever-
age consumption and alcohol consumption, which were 

Fig. 1  Study flow diagram
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separately analyzed by AUDIT group, are presented in 
Figs.  2 and 3, respectively (detailed numeric data about 
the figures are also represented in Supplementary Mate-
rial 1: Table  S2). Two-way repeated measures ANOVA 
revealed interactions of group and time were observed 
for the changes in non-alcoholic beverage consump-
tion in all AUDIT groups (all p < 0.05, Fig. 2A–D). In the 
intervention group, non-alcoholic beverage consump-
tion increased after the start of the intervention in all 
AUDIT groups (Fig. 2A–D). Although this consumption 
gradually decreased after week 4 in all AUDIT groups, 
it remained significantly greater than that in the con-
trol group in all AUDIT groups throughout the 12-week 

intervention (p < 0.05). The significant increase in non-
alcoholic beverage consumption lasted as long as week 
20 in groups 1–3, but not in group 4. For the percent 
changes in alcohol consumption from week 0, main effect 
of group was observed in groups 1–3, but not in group 
4 (Fig.  3A–D). Post hoc analysis demonstrated that the 
changes in alcohol consumption at weeks 4, 8, and 12 
were significantly lower in the intervention group than in 
the control group only in groups 1–3 (all p < 0.05). Nev-
ertheless, no significant differences between the control 
and intervention groups during follow-up period in all 
AUDIT groups.

Fig. 2  Non-alcoholic beverage consumption. Changes in non-alcoholic beverage consumption from baseline (week 0) in the four groups based 
on AUDIT scores: A group 1, B group 2, C group 3, and D group 4. **p < 0.01 vs. the control group at the same time point. †p < 0.05 vs. week 4, 
‡p < 0.05 vs. week 8, §p < 0.05 vs. week 12, ||p < 0.05 vs. week 16
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Figure 4 shows the correlation coefficients between the 
percent mean changes in alcohol consumption and the 
mean changes in non-alcoholic beverage consumption 
during the 12-week intervention. Although significant 
negative correlation coefficients between alcohol con-
sumption and non-alcoholic beverage consumption were 
observed in groups 1–3 (ρ =  − 0.558, − 0.631, − 0.524, 
respectively. All p < 0.01, Fig. 4A–C), no significant rela-
tionship was seen in group 4 (Fig. 4D).

The mean changes in alcohol consumption and non-
alcoholic beverage consumption relative to baseline values 
in the intervention group during the 12-week intervention 
period are shown in Fig.  5, which was not included the 
data in the control group. There were no significant dif-
ferences between the AUDIT groups regarding changes in 

non-alcoholic beverage consumption (p = 0.724, Fig. 5A). 
In contrast, Kruskal–Wallis test for the magnitude of the 
reduction in alcohol consumption during the intervention 
period revealed significant (p = 0.006) and post hoc analy-
sis demonstrated that the changes in alcohol consumption 
was significantly attenuated in groups 3 and 4 compared 
with group 1 (both p < 0.05, Fig. 5B).

The longitudinal changes in alcoholic beverage drinking 
frequency and alcohol consumption on the day of drinking, 
both of which were separately analyzed in the four AUDIT 
groups, are presented in Fig.  6. The alcoholic beverage 
drinking frequency was significantly decreased in groups 
1 and 2, but not in group 3 or 4 (Fig.  6A–D). The rela-
tive change in alcohol consumption on drinking days was 
decreased by the intervention only in group 3 (Fig. 6E–H).

Fig. 3  Alcohol consumption. Changes in alcohol consumption from baseline (week 0) in the four groups based on AUDIT scores: A group 1, B 
group 2, C group 3, and D group 4. ***p < 0.001, **p < 0.01, *p < 0.05 vs. the control group at the same time point
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Discussion
In this study, we examined whether the provision of non-
alcoholic beverages affected alcohol consumption differ-
ently based on the AUDIT score before the start of the 
intervention. We found that providing non-alcoholic 

beverages significantly reduced alcohol consumption 
only in individuals with AUDIT scores of 14 or lower, and 
the magnitude of this reduction decreased as the AUDIT 
score increased. Furthermore, while the reduced alcohol 
consumption was associated with a decrease in drinking 

Fig. 4  Correlation coefficients between changes in alcohol consumption and non-alcoholic beverage consumption during the intervention period. 
A Group 1, B group 2, C group 3, and D group 4
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Fig. 5  Changes from baseline in non-alcoholic beverage consumption and alcohol consumption, compared by AUDIT group. Mean changes 
in non-alcoholic beverage (A) and alcohol (B) consumption during the intervention period (weeks 1–12). Each box represents the interquartile 
range (IQR), with the lower edge of the box indicating the 25th percentile and the upper edge indicating the 75th percentile. The whiskers extend 
from the box to the minimum and maximum values. n.s., not significant. *p < 0.05 vs. group 1 (AUDIT score of 7 or lower)

Fig. 6  Alcoholic beverage drinking frequency and alcohol consumption on drinking days. A–D Changes in alcoholic beverage drinking frequency 
from baseline (week 0) in groups 1–4. E–H Percent changes in alcohol consumption from baseline (week 0) in group 1–4. **p < 0.01, *p < 0.05 vs. 
the control group at the same time point
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frequency in individuals with low AUDIT scores (groups 
1 and 2), it was linked to a decrease in the amount of 
alcohol consumed per drinking day in participants with 
high AUDIT scores (group 3). These findings suggest that 
the AUDIT score influences both the impact of non-alco-
holic beverage provision on alcohol consumption and 
with changes in drinking behavior.

Non-alcoholic beverage consumptions significantly 
increased and remained elevated in the intervention 
group compared with the control group throughout the 
study period irrespective of AUDIT score. While the 
reason for long-lasting higher values of non-alcoholic 
beverage consumption even in follow-up period remain 
unknown, it is possible that some of the non-alcoholic 
beverages provided at weeks 0, 4, and 8 were consumed 
by the participants after week 12 [3]. This secondary 
analysis was the first to compare the non-alcoholic bever-
age consumption across different AUDIT classifications, 
and the results suggest that alcohol problem severity does 
not affect non-alcoholic beverage consumption.

We recently demonstrated that the provision of non-
alcoholic beverages significantly reduced alcohol con-
sumption in heavy drinkers, irrespective of gender [5]. 
In contrast,  although we observed significantly reduced 
alcohol consumption in AUDIT groups 1–3, we found no 
reduction in group 4. To further explore this, we analyzed 
the correlation between changes in alcohol consumption 
and non-alcoholic beverage consumption to assess the 
replacement effect of non-alcoholic beverages on alco-
holic beverages during the 12-week intervention [3]. Sig-
nificant correlation coefficients were observed in groups 
1–3, but not in group 4. Since we also observed no sig-
nificant changes in non-alcoholic beverage consumption 
between groups 1–4, it raises the possibility that individ-
uals with an AUDIT score of 15 points or higher are less 
likely to experience a replacement effect from the provi-
sion of alcoholic beverages. In other words, this popula-
tion may indicate  “replacement resistance”. A previous 
study also showed that when individuals with significant 
alcohol dependence consume non-alcoholic beverages, 
these do not replace the alcoholic beverages they drink 
[4], and this supports the new hypothesis derived from 
our results.

Interestingly, the reduction in alcohol consumption 
from the intervention was significantly attenuated in 
group 3–4 compared with group 1. Previous studies have 
not yielded consistent results in this regard: While one 
study found that some interventions for reducing alcohol 
consumption (i.e., screening and brief intervention) were 
more effective for the individuals with higher AUDIT 
scores than those lower AUDIT scores [18], another 
study did not [2]. This is the first study to examine the 
effect of non-alcoholic beverage provision according to 

AUDIT score, but the results do not suggest that such 
interventions are effective in decreasing alcohol con-
sumption among people with high AUDIT scores.

However, it remains unclear why higher AUDIT scores 
attenuated the reduction in alcohol consumption associ-
ated with non-alcoholic beverage provision. It was pre-
viously shown that when non-alcoholic beverages were 
offered, reduced alcohol consumption was achieved in 
women primarily through decreased drinking frequency, 
but in men mainly through a decrease in the amount of 
alcohol consumed on a given drinking day [5]. Thus, the 
drinking frequency and alcohol consumption on each 
drinking day were both calculated in this study. The inter-
vention significantly decreased the drinking frequency 
in groups 1 and 2, but not in group 3 or 4. On the other 
hand, only group 3 showed a significant decrease in alco-
hol consumption on each drinking day. Since the groups 
in this study had similar compositions in terms of men 
and women, these differences in the process by which the 
intervention reduced alcohol consumption may be due 
not to gender differences, but rather to the level of alco-
hol problem severity. Hence, it is possible that when the 
AUDIT score is low, a reduction in alcohol consumption 
can be achieved by decreasing drinking frequency, while 
as the AUDIT score becomes higher, it can be accom-
plished by reducing the amount of alcohol consumed on 
drinking days. Then, as the AUDIT score became even 
higher in this study, it was no longer possible to reduce 
the amount of alcohol consumed on drinking days. Alto-
gether, we speculate that these shifts in drinking behavior 
in response to non-alcoholic beverage provision occurred 
in relation to increasing AUDIT scores and that this may 
have been responsible for the differences in the degree of 
alcohol reduction (Table 2). 

Nevertheless, the mechanisms underlying these dif-
ferences in drinking behavior remain unclear. Previous 
studies have reported that patients with high AUDIT 
scores may also suffer from sleep disorders, that they 
drink to induce sleep [19, 20], and that craving for alco-
hol is increased due to dysregulation of appetite-regu-
lating hormones [21, 22]. A previous study in monkeys 
has also indicated that long-term alcohol consumption 
decreases the secretion of dopamine, which is involved 
in the reward system [23]. These findings raise the pos-
sibility that the increase in non-alcoholic beverage con-
sumption did not contribute to the reduction of alcohol 
intake in individuals with high AUDIT scores due to the 
involvement of these complex factors. Further studies are 
needed to elucidate this issue using behavioral and neu-
robiological approaches.

Based on the results of this study, the provision of non-
alcoholic beverages is an effective intervention for reduc-
ing alcohol consumption among those with low AUDIT 
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scores (14 points or lower). Irrespective of AUDIT score, 
however, no adverse effects, such as increased alcohol 
consumption (which could be caused by increased crav-
ing), were observed when non-alcoholic beverages were 
offered. A recent cross-sectional study showed simi-
lar results [24], suggesting that interventions involving 
non-alcoholic beverages may be an effective first step 
to reduce alcohol consumption. Individuals who do not 
benefit may then require alternative approaches, such 
as face-to-face brief counseling interventions, including 
motivational interviewing and cognitive behavioral ther-
apy according to clinical guidelines, the use of electronic 
devices to provide information and advice, and the crea-
tion of social and physical environments that reduce the 
number of drinking occasions and the number of drinks 
consumed on each occasion [25–29].

While this secondary analysis demonstrated important 
findings, we must acknowledge some limitations. The 
main limitations of this RCT have already been reported 
in a previous study [3]. In particular, the study analyzed 
only individuals who were confirmed not to have alcohol 
dependence. Therefore, it is unclear whether these results 
can be applied to individuals with alcohol dependence or 
those at a high risk of alcohol-related health problems. 
Moreover, as we used only self-reported diaries to obtain 
the amount of alcoholic and non-alcoholic beverage con-
sumption, without objective biomarkers of alcohol use, 

caution is required when interpreting the results. Fur-
thermore, the number of participants for each group in 
this study was quite small because the intervention and 
control participants in the RCT [3] were further divided 
according to the AUDIT score. Considering that the sig-
nificant reduction in alcohol consumption remained until 
20 weeks in our original RCT [3], the disappeared signifi-
cant reduction was observed during the follow-up period 
might be due to small sample size. Moreover, we cannot 
deny the possibility that the disappearance of the signifi-
cant reduction in alcohol consumption associated with 
non-alcoholic beverage provision might be due to low 
statistical power stemming from the quite small sample 
size. Larger studies, especially involving individuals with 
higher AUDIT scores, should be performed in the future. 
Nevertheless, we believe that the present study constitutes 
a firm foundation for solving alcohol-related problems.

Conclusions
Our findings demonstrate that providing non-alcoholic 
beverages for 12 weeks reduced alcohol consumption, 
but this effect was attenuated by high AUDIT scores. 
However, even among individuals with high AUDIT 
scores, the provision of non-alcoholic beverages did not 
promote increased alcohol consumption, suggesting that 
this intervention may be a relatively simple and effective 
strategy for reducing alcohol consumption.

Table 2  The summary of influence of AUDIT score on changes in drinking behavior induced by the provision of non-alcoholic 
beverages

The blue and red arrows indicate a decrease or increase, respectively, with two arrows indicating a greater difference. The table suggests that shift changes in 
drinking behaviors in response to non-alcoholic beverage provision occurred dependent on increasing AUDIT scores and that this may have been responsible for the 
differences in the degree of alcohol reduction
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