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ABSTRACT

Background: Production and use of no- and low-alcohol (NoLo) beverages has increased globally in
recent years. Using data from a large international sample of people who drink alcohol, this study
aimed to investigate patterns of NoLo drink consumption. Methods: The study utilized data from the
2022 Global Drug Survey (GDS). We used cross-tabulation and multiple correspondence analysis to
understand usage patterns and identify key groupings. Results: Of the 15,686 participants reporting
NoLo use, most (59%) reported drinking NolLo products less than monthly. Frequent NolLo
consumption was more prevalent in relaxed environments (92%) compared to team environments
(27%) and party settings (49%), with a significant relationship between heavy alcohol drinking
prevalence and increased likelihood of engaging in NoLo alcohol consumption. Conclusions: We
uncovered nuanced preferences for NoLo drinks driven by cultural, consumption, and economic
factors. Heavy alcohol drinking and an increased likelihood of NoLo consumption is suggestive of a
growing acceptance of NoLo beverages as substitutes for alcoholic beverages perhaps, for example,
as a response to avoiding experiences of embarrassment due to drunkenness in particular social
settings. This suggests a need for further research into public health policies promoting NolLo
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options to mitigate alcohol-related problems.

Introduction

Alcohol consumption is typically motivated by several com-
plex, interacting factors, associated with both positive and
negative outcomes (Babor et al., 2023). From a social perspec-
tive, alcohol reinforces social bonds, enhances community
engagement, and triggers the endorphin system (Allan et al.,
2012; Halim et al., 2012; Davidson et al, 2022), and often
plays a role in celebrating significant life events such as
births, deaths, graduations, and marriages, as well as social
functions (Roche et al., 2015). However, alcohol remains a sig-
nificant contributor to the economic burden of mortality and
morbidity, increasing the risk of preventable illnesses (e.g.,
cancers, heart disease, liver disease), fatalities (Griswold et al.,
2018; Mellinger, 2019; Rehm et al., 2019; Suh et al, 1992), as
well as social harms such as hospitalizations, accidents, vio-
lence, homicides, and suicides (Bushman, 2002; Ferris et al.,
2021; Gilmore et al,, 2016; Koelega, 1995; Miller et al., 2010,
2021). The most recent Global Burden of Disease study on
alcohol found that alcohol use accounts for 2.2% of
age-standardised female deaths and 6.8% of male deaths,
underscoring its role as a risk factor (Griswold et al., 2018).

Notably, this research indicates that the optimal level of alco-
hol consumption for mitigating adverse health outcomes is
nil (Griswold et al., 2018).

Within the landscape shadowed by the repercussions of
alcohol consumption, a novel frontier has emerged—one
characterized by the proliferation of products that appear
similar to alcohol products but have no- or low-alcohol con-
tent, so-called ‘NoLo’ products. No-alcohol products have
some variation in their definition across different countries,
with alcohol-by-volume (ABV) percentages ranging from
<0.5% in most countries to <2.25% in Iceland and <2.8%
Finland (Okaru & Lachenmeier, 2022). Based on their review
on current definitions, Okaru and Lachenmeier (2022) suggest
that no-alcohol beverages should be defined as products that
contain no more than 0.5% ABV while low-alcohol products
contain between 0.5-1.2% ABV. Despite differences between
availability and legal distinctions between low-alcohol,
de-alcoholized, and alcohol-free products across countries
(Okaru & Lachenmeier, 2022), there has been substantial
growth in the NoLo market over the past decade (ANDERSEN
et al, 2021; Corfe et al, 2020; Llopis et al, 2021). For
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example, in 2020, the NolLo products sector expanded by
over 6% in volume across ten major global markets (Australia,
Brazil, Canada, France, Germany, Japan, South Africa, Spain,
the United Kingdom, and the United States of America),
securing a 3.5% stake in the global alcohol market (Corfe
et al., 2020). Projections suggest that the volume share of
NolLo products will grow by 8% between 2021 and 2025, in
contrast to the modest estimated growth of 0.7% for conven-
tional alcohol products during the same period (IWSR, 2022).
In addition to the possible health benefits of consuming a
NoLo beverage instead of an alcoholic beverage, these prod-
ucts also have appeal for mimicking alcohol’s role in easing
social bonding (Atkinson et al., 2023; Shaw et al.,, 2023). For
example, while some studies suggest that NolLo beverages
could aid individuals in reducing their consumption of more
‘potent’ alcoholic beverages through substitution (Rehm et al.,
2016), contrasting perspectives contend that these products
might contribute to the normalization of alcohol culture and
potentially foster a heightened affinity for alcohol, particularly
within demographic groups susceptible to escalated con-
sumption risks (Nicholls, 2023).

Due to NoLo products’ relatively recent introduction to the
commercial market, there is limited research on patterns of
NoLo use, especially in countries such as Australia, where
NoLo products have only been widely available for a few
years (Miller et al., 2022). A recent systematic review encom-
passing 10 studies explored the potential for NoLo drinks to
mitigate the alcohol burden among individuals with alcohol
use disorder, revealing that consumption of NoLo beverages
might heighten alcohol cravings for this subgroup (Caballeria
et al, 2022). Additionally, the review observed that heavy
drinkers might incorporate NoLo drinks alongside their exist-
ing alcohol consumption, rather than as an alternative, a con-
cern shared by other scholars in this space (Miller et al., 2022,
2023). In contrast, recent UK-based research has scrutinized
the marketing and consumption of NolLo drinks, revealing
industry efforts to position these products within novel con-
texts, such as associations with healthy lifestyles and physical
activity (Nicholls, 2022, 2023). Ultimately, however, global
insights into NoLo consumer profiles, reasons, and consump-
tion contexts, influencing NoLo trends remain underexplored.
Here we draw on concepts of ‘set and setting’ as a conceptual
framework to further understand the NolLo context.

Theoretical framing

Set and setting encompass the psychological, social, and cul-
tural factors that influence an individual’s reaction to sub-
stances (Zinberg, 1984); a concept often used to underscore
the importance of an individual’s mindset (‘set’) or environ-
ment (‘setting’) when using drugs, for example, psychedelics
(Kopra et al., 2022a, 2022b). Specifically, set refers to the rea-
sons or ‘the attitude of the person at the time of use’ (p. 5)
(Zinberg, 1984). Setting comprises both the physical condi-
tions and social context of substance use (Zinberg, 1984).
Additionally, it encompasses the influence of other individuals
present during consumption, such as how a friend’s adverse
mood or encounters can impact an individual's drug
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experience (Jansen, 1997). These concepts have been
employed to elucidate the non-pharmacological determinants
that mold the outcomes of various substances, encompassing
alcohol, heroin, amphetamines, and cocaine (Dalgarno &
Shewan, 2005; Hartogsohn, 2017; Lamonica et al, 2021;
McElrath and McEvoy, 2002). To clarify the concept of ‘set’ in
our current context, we aimed to broaden its operationaliza-
tion to include a wider array of psychological factors. This
encompassed not only emotional states but also motivations,
expectations, and attitudes. This broader interpretation aligns
with traditional set theory, which emphasizes the multifac-
eted nature of an individual’s mindset and its influence on
drug experiences. Meanwhile, ‘setting’ includes the physical
and social conditions surrounding NoLo consumption, incor-
porating factors such as the environment, social interactions,
and cultural context that influence individuals' experiences
with these beverages. This conceptual framework allows us to
explore the non-pharmacological determinants shaping the
outcomes of NolLo consumption, contributing valuable
insights for harm reduction strategies and informed policy
decisions.

The present study

The potential harm-reduction benefits of consuming Nolo
beverages may be realized when such choices contribute to
a reduction in overall alcohol consumption. However, caution
is warranted, as the normalization of non-alcoholic alterna-
tives might inadvertently foster increased alcohol consump-
tion by creating an environment where alcohol is perceived
as ubiquitous. Therefore, this research had two distinct aims:
firstly, to provide a detailed profile of NoLo drink consump-
tion, and secondly, to explore the set and setting associated
with this consumption among respondents of the 2022 Global
Drug Survey.

Methods
Sample and procedure

Data were drawn from the 2022 Global Drug Survey (GDS2022),
an annual, anonymous, online survey undertaken in collabora-
tion with media partners from around the world. The GDS's
methods, including recruitment practices, have previously been
described in detail (Barratt et al, 2017; Winstock, 2022; Winstock
et al, 2022). Briefly, respondents were recruited through survey
promotion via international media partners and collaborating
examples include ZeitOnline, TimeOut in Melbourne, and Sydney,
as well as via social platforms such as Bluelight.org, Facebook,
LinkedIn, and Twitter. Respondents read and completed an
online participant information consent form and were not pro-
vided with any financial incentives for completing the survey.
The study received ethical approval from the University College
London (11671/001), ratified by The University of Queensland
(2021/HE002304) and RMIT University (2020-23913-11758).
Individuals were eligible to complete the survey if they
were aged T16years or over and used at least one drug
(including alcohol or tobacco) in the past 12months. The
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survey was completely anonymous; no IP address details or
other potentially identifying information (names, date of
birth, addresses, etc.) were collected. Depending on a respon-
dent’s drug use history, the survey took between 20 and
50min to complete.

Out of 55,461 eligible individuals from 185 countries who
responded to the GDS2022 survey between 9 November
2021 and 14 March 2022, data were analyzed from respon-
dents aged 16-65years who reported ever consuming NolLo
beverages. Age was limited to an upper limit of 65years as
the number of respondents ages greater than 65 was often
small (or 0) this can lead to unstable coefficients and inflated
standard errors for the age variable. This resulted in a total
sample size of 20,473 individuals from 26 countries (i.e.,
Australia, Austria, Belgium, Brazil, Canada, Colombia, Denmark,
Finland, France, Germany, Hungary, Ireland, Italy, Mexico,
Netherlands, New Zealand, Norway, Poland, Portugal, Spain,
Sweden, Switzerland, United Kingdom, United States). The
analysis focused on respondents who indicated consuming
NolLo products at any point, representing N=20,473. From
this, participants who answered questions regarding relative
consumption, set, and setting per typical NoLo drinking occa-
sion (N=15,072) were included in subsequent analyses. When
respondents reported ‘not applicable’ or did not provide an
answer to the items, data were treated as missing values. As
this study is exploratory, missing data were addressed through
listwise deletion.

Measures
Aim 1

The study collected demographic information, including age,
gender, and the year respondents first tried NoLo products,
along with their alcohol consumption status. To mitigate
recall bias, respondents were specifically asked to provide
information related to NoLo beverages and consumption pat-
terns within the last 12months. Please see Appendix A for
more detailed information.

Aim 2

Set and setting

Participants were asked about the extent to which they drink
NolLo products relative to alcohol products on an occasion
when Nolo products are consumed. Please see Appendix A
for more detailed information. For the assessment of set and
setting in the context of NoLo beverage consumption, respon-
dents responded to specific items as outlined in Table 3.
These items included inquiries regarding the overarching psy-
chological, social, and cultural factors influencing their expe-
riences with NolLo beverages. For instance, participants were
asked about their emotional state, motivations, and expecta-
tions during NoLo beverage consumption, capturing the con-
cept of ‘set. Additionally, ‘setting’ aspects were explored,
encompassing the physical and social conditions surrounding
NoLo beverage use. Examples of setting-related inquiries
included the presence and mood of others during consump-
tion. The full list of set and setting items is detailed in Table 3.

Analysis

To address aim 1 the mean, count, and percentage of respon-
dent socio-demographic characteristics were calculated for
people who have ever consumed NolLo products. To address
aim 2 multiple correspondence analysis (MCA) was under-
taken for respondents’ multi-choice responses to set (reasons)
and setting (place and people) to identify key groupings
related to respondents’ NoLo consumption behavior relative
to drinking beverages containing alcohol. MCA is an analyti-
cal technique that utilizes contingency or cross-tabulation
tables to construct discernible visual patterns of relationships
between multiple response categorical variables (for this anal-
ysis—set and setting questions) overlayed with groups of
interest (i.e., NoLo use). MCA identifies underlying structures
within the data drawing on the principals of Principal
Component Analysis (i.e.,, data or dimensional reduction) but
with categorical data. The dimensional mapping of MCA is
achieved through the mathematics of chi-square distancing
to maximize differences between data cells (Abdi and Béra,
2014); data that clusters together are associated (Greenacre
and Blasius, 2006; Greenacre, 1991) and these maps or plots
help reveal patterns and associations in the data. All data
preparation and analyses were conducted using Stata 18
(StataCorp, 2023).

Results
Aim 1

In Table 1, the demographic characteristics of individuals who
reported ever consuming NolLo products are presented.
Among the 20,473 participants, the mean age was 35.8years
(SD=12.03; median = 34; inter-quartile range 26-44).
Respondents aged between 16 and 35years accounted for
55.6% of all individuals who had ever consumed NolLo bever-
ages, while respondents aged between 56 and 65years com-
prised 8.6% of the sample. The sample typically identified as
cis-male (59.6%; 12,192) or cis-female (38.1; 7,79, while a
smaller proportion (2.3%; 472) identified as non-binary.
Almost 90% (n=18383) of respondents indicated that they
had consumed alcohol within the last 12months; less than
5% (n=747) indicated they had never drunk alcohol. While
the majority of respondents reported first consuming Nolo
beverages before 2015 (51.0%; 10090), 1 in 10 of the sample
(9.8%; 1947) indicated only recently trying NoLo beverages
for the first time (since 2021).

Table 2 describes the types of NoLo products consumed
based on alcohol by volume percentage and beverage type:
541% (n=11076) had consumed low alcohol products
(defined in the survey as <1.2% ABV), 52.2% had consumed
dealcoholized products (<0.5% ABV) and 68.3% (n=13986)
had consumed alcohol-free products (<0.05% ABV). Only
2.3% (n=349) of the sample indicated drinking NoLo bever-
ages on a daily (or almost daily) basis; an additional 11.9%
(n=1806) indicated drinking NoLo beverages at least weekly.
Based on 15,072 respondents — beer (84.5%; 12737) was the
most common NolLo beverage consumed in the last
12months; then wine (36.2%; 5454), cider (23.0%; 3460) and
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Table 2. Types of NoLo products consumed by alcohol-by-volume percentage
(ever) and by beverage type (last 12 months).

Ever consumed NolLo products

N (%)
N=20,473
Age: mean (SD) 35.8 (12.0)
Age groups
16-25 4644 (22.7)
26-35 6740 (32.9)
36-45 4498 (21.9)
46-55 2837 (13.9)
56-65 1754 (8.6)
Gender?
Male/man 12,192 (59.6)
Female/woman 7793 (38.1)
Non-binary 472 (2.3)
Missing 16
Consumed alcohol®
Never 747 (4.7)
Yes: in the last 12 months 18,383 (89.8)
Yes: over 12months ago 1343 (6.5)
Year first tried NoLo products
2022 195 (1.0)
2021 1947 (9.8)
2020 1850 (9.3)
2019 1635 (8.3)
2018 1469 (7.4)
2017 961 (4.9)
2016 864 (4.3)
2015 783 (4.0)
2014 or earlier 10,090 (51.0)
Missing 679

aGender and sex were assessed using three questions, which were combined to
create a composite variable. Participants were asked to indicate their gender
from options including male, female, non-binary, and different identities.
Additionally, they were asked about the gender they were assigned at birth,
with options being male or female. A third question inquired whether they
identified as intersex, with response options of yes, no, or prefer not to say.
In the analysis, the composite variable consisted of the following categories:
cis-woman, cis-man, trans, non-binary, and intersex. The categories of trans,
non-binary, and intersex were combined to enhance statistical power in the
analysis.

bThe question doesn't specify that this excludes NoLo products; some people
may consider NoLo products as alcohol products.

then spirits (14.4%; 2167). Almost five percent of the sample
reported other types of NoLo beverages. When asked to indi-
cate what type of other NolLo beverages respondents had
consumed responses included drinks like fermented lemon-
ade, alcohol-free cocktails, lemon-lime and bitters, and
alcohol-free premixed drinks. The majority of respondents
reported consuming one to two NolLo beverages per sitting
(80.6%; 11730); less than 5% indicated consuming five or
more NolLo beverages per sitting.

Aim 2

Table 3 describes respondents’ consumption of NolLo bever-
ages relative to alcoholic beverages, as well as NoLo drinking
set (reason) and setting (location and socialization) responses.
On a typical drinking occasion, 41.5% (n=6038) of the sam-
ple indicated drinking only NoLo products; a further 25.8%
(n=3764) indicated drinking mostly NoLo products (but with
some alcohol products at the same time). Only 7.6% (n=1102)
of respondents indicated drinking one NoLo product in a sit-
ting while the rest of the beverages consumed were
alcohol-based. Concerning set and setting—the why, where,
and with whom—in which NoLo drinking may occur, most

NoLo alcohol by volume% (ever) 20,473
Low alcohol products (<1.2% ABV)

Yes 9397 (45.9)

No 11,076 (54.1)
De-alcoholized products (<0.5%)

Yes 9793 (47.8)

No 10,680 (52.2)
Alcohol-free products (<0.05%)

Yes 6487 (31.7)

No 13,986 (68.3)
Frequency of consuming NolLo products 15,650

(last 12months)

Never 578 (3.8)

Less than monthly 8953 (59.0)

Monthly 3490 (23.0)

Weekly 1806 (11.9)

Daily/almost daily 349 (2.3)

Missing 474
Type of NoLo beverage (last 12 months) 15,0722
Beer

Yes 12,737 (84.5)

No 2335 (15.5)
Cider

Yes 3460 (23.0)

No 11,612 (77.0)
Wine or sparkling

Yes 5454 (36.2)

No 9618 (63.8)
Spirits

Yes 2167 (14.4)

No 12,905 (85.6)
Other

Yes 700 (4.6)

No 14,372 (95.4)
Number of NoLo beverages typically consumed per sitting

1-2 11,730 (80.6)

3-4 2184 (15.0)

5-6 461 (3.2)

7-9 92 (0.6)

10 or more 1 (0.6)

Missing 514

3Excludes people who indicated ‘never’ when describing the frequency of con-
suming NoLo products in the last 12months.

respondents were able to indicate more than one response.
Concerning the set, the reasons for NolLo drinking, the
median number of reasons why respondents reported NoLo
drinking in the last 12 months was two (with an interquartile
range [IQR] between 1 and 3). Of the 12 reasons, respon-
dents most commonly reported drinking NoLo beverages to
avoid getting drunk (51.5%; 7502), followed by a desire to
stay safe while driving (43.7%; 6364), or because they like
the taste of NoLo products (35.8%; 5207). Less than a third
of respondents (31.6%; 4598) described drinking NoLo bever-
ages for mental or physical health reasons, and 3.1% (n=455)
indicated the reason was pregnancy-related.

Concerning setting—in a particular location—the median
number of locations where respondents reported NoLo drink-
ing was three (IQR: 1-4). Of the 11 locations, respondents
commonly reported the consumption of NoLo products was
associated with drinking occasions that involved relaxing at
home (53.3%; 7760) or socializing with friends/family during
the daytime (52.2%; 7604) or evening (47.5%; 6913).
Approximately one-third of respondents indicated drinking
NolLo products at house parties (35.6%; 5185) or special
events (such as weddings or birthdays; 32.8%; 4781). It was
less common for respondents to report drinking NolLo
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Table 3. Relative consumption, set, and setting per typical NoLo drinking occasion (N=15,072).

Consumption of NoLo products relative to alcohol products per sitting

I only drink NoLo products 6038 (41.5)
| drink mostly NoLo products, but also alcohol products 3764 (25.8)
About half of my drinks are NoLo and alcohol products 952 (6.5)
| drink mostly alcohol products; but some NoLo products 2704 (18.6)
| only drink one NolLo product; the rest are alcohol products 1102 (7.6)
Missing 512
(Set) NoLo drinking reason?® 14,560
Median number of responses selected® [IQR: min, max] 2 [1-3:1,11]
Avoid getting drunk (DK) 7502 (51.5)
Stay safe while driving (DR) 6364 (43.7)
Like the taste of NoLo products (TS) 5207 (35.8)
Mental/physical health (HL) 4598 (31.6)
Trying to drink less (DL) 2939 (20.2)
Consume fewer calories (CL) 2369 (16.3)
Fit in better with the drinking of others (PP) 1301 (8.9)
Avoid self-embarrassment (while drunk) (EM) 1265 (8.7)
Avoid interaction with other drugs (DI) 1075 (7.4)
Because | (or partner) am or want to get pregnant (PR) 455 (3.1)
Friends/family like me to drink NoLo products (FR) 408 (2.8)
Fashionable to drink NoLo products (FN) 223 (1.5)
Other 2163 (14.9)
Missing 48
(Setting) NoLo drinking location
Median number of responses selected® [IQR: min, max] 3 [1-4: 1, 10]
Relaxing at home 7760 (53.3)
Socialising with family/friends: daytime 7604 (52.2)
Socialising with family/friends: evening 6913 (47.5)
House parties 5185 (35.6)
Special events 4781 (32.8)
Work: evening events 3009 (20.7)
Nightclubs 2280 (15.7)
Sporting events: as a spectator 1937 (13.3)
Work: lunches 1734 (11.9)
Sporting events: as a participant 1161 (8.0)
Work: meetings 1149 (7.9)
Missing 1170
(Setting) NoLo drinking socialisation®
Median number of responses selected® [IQR: min, max] 3[1-3:1, 6]
Friend 9839 (67.6)
Family 8689 (59.7)
Partner 6695 (46.0)
Alone 4446 (30.5)
Work colleagues 4326 (29.7)
Sport teammates 1054 (7.2)
Missing 45

3Excluding 512 respondents who didn't provide a valid response to relative consumption.
bMedian excludes people who did not provide a valid response.

beverages when attending sporting events (either as a spec-
tator (13.3%; 1937) or participant (8.0%; 1161) or work-related
lunches (11.9%; 1734), meetings (7.9%; 1149) or evening
events (20.7%). Finally, concerning setting—in particular,
socialization—257 respondents indicated all six response
socialization options. The median number of different social-
ization groups reported by respondents with whom NolLo
drinking occurs was 2 (IQR: 1-3). Of the six groups, respon-
dents most commonly reported the consumption of NolLo
products was associated with drinking with friends (67.6%;
9839), family (59.7%; 8689), or partners (46.0%; 6695). Less
than one-third of respondents indicated drinking NoLo bever-
ages when drinking alone (30.5%; 4446); drinking NoLo bev-
erages with sports colleagues was the most uncommon
(7.2%; 1054).

Figure 1 depicts responses to set, the reasons for which
people indicate drinking NoLo products (Please see Appendix
B for assistance with justification and interpretation). The
MCA analysis revealed two main dimensions explaining 80%

of the data variation. Dimension 1 separated responses based
on ‘yes’ or 'no’ answers to twelve options, while Dimension 2
grouped reasons into externalized and internalized categories.
Externalized reasons, like peer influence, were common
among those reporting ‘equally’ or ‘rarely’ consuming NolLo
products, while internalized reasons, such as health concerns,
were prevalent among those reporting ‘mostly’ or ‘only’ NoLo
consumption. Pregnancy as a reason for NoLo consumption
was rare, while taste was associated with higher Nolo
consumption.

To explore differences by respondents’ sex and age are
associated with the 12 set response options we reduce the
options to the four main groupings: externalization (red
squares), internalization-health and harms (green triangles
and diamonds), pregnancy (black cross) and taste (magenta
V). Age is grouped into 10-year bands (e.g., 16-25; 25-35;
grey small squares) and gender is defined as cis-male,
cis-female, and trans, non-binary, or intersex (non-cis; grey
small circles). Figure 1A (see Appendix C), highlights that the
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Figure 1. MCA plot representing set or reasons for drinking NoLo products and consumption of NoLo products relative to alcohol products.

younger cis-women are respondents most likely to report the
consumption of NolLo products relative to alcohol products
was equally, mostly, or only NoLo products. For this group
the set or reason to drink NoLo products is taste and exter-
nalization factors; unsurprising reasons related to pregnancy
are also offered by this group. Conversely, cis-men are more
likely to report the consumption of NoLo products relative to
alcohol products was rarely or only once NoLo products in a
sitting. The reason most associated with younger cis-men was
related to internalized health or harm. For cis-men, 46years
and older internalized harm over internalised health is the
main reason offered. While the number of non-cis respon-
dents was small (3.0%; n=429) this group tends to report the
consumption of NolLo products relative to alcohol products
was equally NoLo products and taste is the dominant reason
for consuming NolLo products.

Figure 2 illustrates responses to setting location for drink-
ing NolLo products, with two dimensions accounting for
83.8% of the data variation. Respondents reported that
‘rarely’ or ‘once’ consuming NolLo products are positioned
above the X-axis, indicating a preference for work or sports
settings. Conversely, settings revolving around family or
friends are associated with ‘mostly’ or ‘equally’ NoLo con-
sumption. Those reporting ‘only’ drinking NoLo products
show no clear association with specific settings.

Figure 3 illustrates responses to setting socialization net-
works for drinking NolLo products. The two dimensions

account for nearly 84.6% of the data variation. Those report-
ing ‘rarely’ or ‘once’ consuming NoLo products tend to do so
with work or sports colleagues. In contrast, those reporting
‘mostly’ or ‘equally’ NoLo consumption typically drink alone,
with their partner, or with other family members.

Discussion

The first aim of this study was to understand the consump-
tion patterns of NoLo beverages, thus, yielding a comprehen-
sive profile. Beer emerged as the most favored NoLo beverage,
with 84.5% reporting its consumption. In addressing our sec-
ond aim, we employed MCA to explore the associations
between set and setting. The reasons for NoLo consumption
relative to alcohol consumption can be broadly categorized
into three domains: externalized or social influences, internal-
ized health choices, and avoidance of negative effects rea-
sons. The externalized social influences highlight the influence
of friends or peer interactions and societal trends (fashion-
able) and people who provide these reasons tend to report,
in a given sitting, an equal split between NoLo products and
alcohol products. While the data highlights the group of
externalized reasons, there is evidence to suggest that the
percentage of respondents reporting these reasons ranges
between 1.5 and 8.9%. These externalized influences group
together but are not common reasons for NoLo consumption.
The health choices set—such as mental or physical health,
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Figure 2. MCA plot representing setting-location where drinking NoLo products and consumption of NoLo products relative to alcohol products.

Figure 3. MCA plot representing setting-socialisation networks where drinking NoLo products and consumption of NoLo products relative to alcohol products.

calorie consumption, reducing the volume of alcohol con- influencing the NoLo consumption relative to alcohol con-
sumed, or avoiding negative experiences related to polydrug sumption, especially for people who reported ‘equally; ‘mostly’
use interactions—appears to be a common mindset or ‘only’ NoLo products. Among the four health reasons (see



green symbols in Figure 1) the percentage of people report-
ing these reasons ranged from 31.6% for mental/physical
health reasons and 16.3% for calorie consumption to 7.4% for
avoiding interactions with other drugs. The last set—avoiding
the negative effects of alcohol—captured the most common
responses. This includes avoiding getting drunk (51.5%) and
to stay safe while driving (43.7%). These reasons were typi-
cally reported for those who reported ‘mostly’ or ‘only’ con-
suming NolLo products over alcohol products and it suggests
that specifically avoiding getting drunk or avoiding
alcohol-related traffic incidents are key drivers when it comes
to an individual’s reason for NoLo consumption.

The findings yield valuable insights into the contextual
dynamics of NolLo drinking. Notably, NoLo consumption was
less common in settings traditionally associated with alcohol
consumption, such as bars or nightclubs. This suggests a
potential shift in drinking behaviors, with individuals increas-
ingly opting for NoLo beverages in settings where alcohol
consumption may have been more prevalent in the past. For
instance, the choice of NoLo in nightclub and party scenarios
might reflect a desire to align with social norms (Davidson
et al., 2022) while mitigating alcohol-related risks. By compar-
ing the settings where respondents typically consume NoLo
beverages with those where they typically consume alcohol,
we gain insight into how Nolo is fitting into traditional drink-
ing occasions or moving into ‘sober spaces. For example, the
prevalence of NoLo consumption in work and sports settings
may indicate a growing preference for sobriety in professional
or athletic environments. Similarly, the high frequency of NoLo
consumption during social gatherings at home or with family
and friends suggests that NolLo beverages are becoming a
popular choice for individuals seeking alternatives to tradi-
tional alcoholic drinks in familiar, relaxed settings (Atkinson
et al, 2023; Shaw et al, 2023), potentially influenced by
heightened awareness during the pandemic (Neill et al., 2020).
NoLo consumption could also be motivated by factors beyond
financial considerations, such as intentions to curtail alcohol
intake (Nicholls, 2023). However, the non-significant connec-
tion with the indicators of prevalence of drinkers, but signifi-
cant among heavy drinkers suggests that those engaging in
NoLo drinking may constitute a distinct subset from those
who consume alcohol. This differentiation might be rooted in
the preference for NoLo consumption in settings outside bars
and nightclubs, which are conventionally associated with alco-
hol consumption (Tutenges and Bghling, 2019). Addressing
the recognition of NolLo consumption occurring predomi-
nantly outside traditional alcohol-oriented settings highlights
the importance of tailoring policies to these distinctive con-
sumption patterns, potentially requiring novel regulatory
approaches that differentiate between alcohol and NolLo bev-
erages. Further research into the motivations underlying NoLo
consumption and its impact on drinking habits and social
norms can provide valuable insights for public health initia-
tives and alcohol policy development. Additionally, exploring
the intersection between NolLo consumption and traditional
drinking occasions can help inform strategies for promoting
responsible alcohol consumption and reducing alcohol-related
harm in diverse social contexts.
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The potential of an expanding market for NoLo products
to effectively mitigate the negative consequences of alcohol
consumption is a topic of current contention (Miller et al.,
2022; Nicholls, 2022, 2023). Some scholars have suggested
these consequences may be constrained if substantial seg-
ments of the population do not view these alternatives as
viable substitutes (Atkinson et al., 2023; Nicholls, 2023; Shaw
et al., 2023). However, preceding work has utilized data that
predominantly captured the perspectives of actively engaged
NolLo consumers who, therefore, hold distinct opinions about
these products which they may have been eager to express
(Atkinson et al., 2023; Nicholls, 2023). As a result, these view-
points may not necessarily be representative of the broader
population and might not encompass the experiences of indi-
viduals who simultaneously use NolLos while engaging in
heavy alcohol consumption, as the present research has elu-
cidated. Therefore, in this context, the experiences of those
who are most susceptible to alcohol-related harm or those
who grapple with complex relationships with alcohol might
find themselves exposed to the compelling marketing and
assurances surrounding NolLo beverages. The practical out-
come may be that these individuals are still at risk of suc-
cumbing to the detrimental health repercussions associated
with alcohol, despite the appealing prospects presented by
NoLo products, as suggested by Miller et al. (2022). Therefore,
if the promotion of NoLo beverages is to, indeed, offer a par-
tial remedy for the urgent issue of alcohol-related harm
(Griswold et al., 2018), it must be complemented by compre-
hensive strategies such as education related to enhancing
‘alcohol literacy’ This distinction becomes especially pertinent
if, as the present study indicates, individuals at the highest
risk of excessive drinking may be more likely to uptake NoLo
beverages into their consumption patterns. We call for further
research to interrogate these relationships more fully and
provide appropriate scaling and integration to alcohol policy.

Limitations

Our survey stands out for its ability to gather a large sample
of NoLo consumers across multiple countries, a task not fea-
sible or practical with probability sampling methods (Barratt
et al, 2017). We collected data through self-reporting,
acknowledging potential biases related to recollection and
social desirability. However, anonymous web surveys without
payment incentives offer a more favorable environment for
participants to disclose sensitive information (Kays et al.,
2013). Furthermore, recent systematic research indicates that
self-reported data can reliably predict drug use when corrob-
orated with biological markers, suggesting its validity (Bharat
et al., 2023). We note our data are cross-sectional, limiting our
ability to establish causal relationships due to the inability to
determine temporal precedence. The GDS exhibits biases
towards certain demographics, including individuals who are
male, younger, white, and more educated. This demographic
skew could potentially influence the generalizability of our
findings to broader populations. Moreover, GDS respondents
are required to have used at least one substance (including
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alcohol) in the past 12months to participate in the survey.
This inclusion criterion excludes individuals who solely con-
sume Nolo drinks and, therefore, those who use licit and
illicit drugs. We also note potential limitations arising from
variations in the definition of NoLo products across different
jurisdictions, as consumers’ understanding of what constitutes
NoLo may differ. Future research could explore whether cul-
tural differences in NoLo consumption are adequately cap-
tured by our data or if more targeted approaches are
necessary to uncover nuanced variations. Additionally, exam-
ining the potential alignment or divergence of NolLo con-
sumption behaviors across cultures could offer valuable
insights into the broader societal attitudes towards alcohol
consumption and health trends.

A further potential limitation of this study is the likelihood
of recall bias influencing responses related to the frequency
of NolLo beverage consumption. Respondents may initially
indicate past consumption within the last 12months but,
when asked about frequency, could report ‘never’ due to
challenges in accurately recalling specific instances over an
extended period, a phenomenon documented in illicit drug
research (Hjorthgj et al, 2012). Further, a limitation of this
study arises from the variation in how respondents perceive
and categorize non-alcoholic beverages as NolLo beverages.
This suggests a lack of standardized understanding within the
community, potentially influencing future research outcomes
due to the presence of misinformation or differing interpreta-
tions regarding what constitutes a NoLo beverage. Lastly, to
better align the conceptual framework of set and setting to
assess harm reduction outcomes and attitudes towards drink-
ing, it is crucial to acknowledge the complexity of factors
involved. While the study primarily focused on reasons and
motivations for NoLo consumption, we recognize that the
concept of set encompasses broader psychological, social,
and cultural influences beyond attitudes at the time of use.
Therefore, while the available variables from the GDS offer
valuable insights, they may not fully capture the multifaceted
nature of set and setting. To address this limitation, future
research could consider incorporating additional measures to
better assess the broader context and potential harm reduc-
tion effects of NoLo consumption.

Conclusions

This study provides more comprehensive understanding
around the landscape of NolLo beverage consumption by
revealing distinct preferences across social contexts and pro-
viding data regarding the country-level indicators of adop-
tion patterns. The identification of significant associations
between heavy drinking prevalence and NoLo consumption
highlights the nuanced relationship between alcohol behav-
ior and the adoption of NoLo beverages. As we approach the
growing NolLo market and consider its potential to reduce
alcohol-related harms, our findings emphasize the need for
further research. This inquiry should further interrogate the
changing landscape of alcohol policy, providing a more
nuanced understanding.
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Appendix A: GDS items used

Demographics

Country

Which country do you currently live in? A list of all countries is provided.
Age

How old are you? Responses were measured continuously from 16 to 85+.
Gender

Gender and sex are measured through three items which are then com-
bined to make a composite variable:

What is your gender? - Male - Female « Non-binary - Different identity
What gender were you assigned at birth? - Male - Female
Are you intersex? « Yes « No « Prefer not to say

The variable used in the analysis contains the following categories -
Cis-woman - Cis-man - Trans, non-binary, intersex It is compiled using the
following formula Cis-woman=Female gender, assigned female at birth,
not intersex Cis-man=Male gender, assigned male at birth, not intersex
Trans=Male gender, assigned female at birth, or Female gender, assigned
male at birth Non-binary=non-binary or different identity Intersex=indi-
cates intersex Where trans, non-binary and intersex are combined to fa-
cilitate statistic power in analysis

NoLo Use
1. About your use of NoLo products

This year, we want to discover people’s experiences with alcohol-free and
low-strength beers, ciders, wines, and spirits (*NoLo products). *NoLo
does not refer to other kinds of drinks with no or a trace amount of al-
cohol—such as coffees, teas, fruit juices, and soft drinks.

Have you ever consumed any NolLo products?

These include beers, ciders, spirits, or wines that are: Low alcohol prod-
ucts—not more than 1.2% ABV, de-alcoholized—not more than 0.5%
ABYV, Alcohol-free—usually no more than 0.05%.

2. Have you ever consumed any NolLo products? with response options:
‘No; “Yes, but not in the last 12 months; ‘Yes, during the last 12 months.
To derive the lifetime use of NoLo products, individuals who responded
‘No’ were coded as not using NoLo (i.e. 0), and individuals who responded
with either of the "Yes' options were coded as using NolLo (i.e. 1).

Nolo relative consumption

Participants were asked about the extent to which they drink NoLo prod-
ucts relative to alcohol products on an occasion when NolLo products are
consumed. Response options included:

‘| only drink NoLo products.

‘I drink mostly NoLo products, but also alcohol products.
‘About half of my drinks are NoLo and alcohol products’

‘| drink mostly alcohol products, but some NoLo products’

‘| only drink one NoLo product; the rest are alcohol products!
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Appendix B: Justification and interpretation assistance

MCA justification

The data presented in Table 3 suggest that distinct set and setting pref-
erences or tendencies related to a person’s reason, occasion, and environ-
ment, socialization for NoLo use consumption may exist and that the set
and setting of NoLo consumption relative to alcohol consumption may
vary. However, where respondents choose more than one response op-
tion, the table does not allow a summary of how multiple responses are
grouped. We used MCA, as a powerful analytical technique, to explore
how each set and setting response options of NoLo consumption is as-
sociated with the consumption of NoLo products relative to alcohol
products. The MCA figures that follow provide a visual representation of
the multiple response options which cannot be discerned from the sum-
mary data in Table 3. Figures 1-3 overlay the consumption of NoLo prod-
ucts relative to alcohol products in a typical setting (orange circles)
against the people’s responses to set reason (Figure 1), setting location
(Figure 2), and setting socialization (Figure 3).

Comprehensive interpretations

To aid interpretation, we have used color and shape to help visualize the
grouping of each set and setting response options. Briefly, to describe
the position of responses, to the left of the Y-axis, the clustering of re-
sponses is based on respondents who indicated ‘yes’ (Y_) to the response
options; to the right of the Y-axis, this captures respondents who did not
indicate yes (in this case considered a ‘no response; N_). As we are inter-
ested in decisions relating to set and setting the following interpretations
focus on the left side of the Y-axis; where respondents have indicated
‘yes' to the response options. Above and below the X-axis reflect re-
sponse options groupings based on association patterns. The labeling of
the Y-axis dimension is based on the patterns above and below the
X-axis.

The two dimensions account for almost 80% variation in the data.
Dimension 1 (yes/no) separates response patterns based on respondents
indicating yes or no to the twelve response options. Dimension 2 groups
responses based on externalized or internalized reasons. The top left
quadrant suggests reasons that are ‘externalized’ reasons relating to
friendship groups or peers or to avoid embarrassment (when drunk; sym-
bolized by the red squares) to avoid drug interactions or simply drink less
alcohol (symbolized by green triangles). The bottom left quadrant reflects
responses to more ‘internalized’ reasons: reflecting health concerns and
calorie awareness or to avoid being drunk or because they have to drive
(avoiding drink-driving related incidents). Concerning the consumption of
NoLo products relative to alcohol products people who report ‘equally’
(half the drinks consumed are NolLo products) or ‘rarely’ (drinking mostly
alcohol products) were more likely to report ‘externalized’ reasons (as
these values are above the X-axis) with the ‘externalized’ reasons (influ-
enced by peers or minimizing drug interactions). Respondents who re-
ported ‘mostly’ (mostly NoLo products but some alcohol products) or
‘only’ (only drinking NoLo products) were more likely to report ‘internal-
ized’ reasons (health-related or to avoid the negative effects of alcohol—
drunk or related to drink-driving). Of note respondents reporting ‘once’
(one NoLo product and the rest alcohol products in a sitting) are situated
to the very right of the figure; this indicates this particular group of NoLo
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drinkers reported reasons very different to the respondents in the other
NoLo categories. Respondents who indicated once had no clear associa-
tion with any particular grouping of reasons and were typically more like-
ly to report ‘no to each of the reason options. In the bottom right quad-
rant, the black cross, which represents pregnancy as a reason for drinking
NoLo drinks (either the respondent or the partner), is located away from
all other reasons (and on the right of the Y-axis). This suggests that preg-
nancy as a reason for drinking NoLo products is a very specific and rare
reason. Finally, the pink V near the intersection of the two axes (the ori-
gins)—which represents the taste as a reason for drinking NoLo prod-
ucts—is also located away from other reasons. As it is located close to
the ‘mostly’ and ‘only’ NoLo categories this implies that that for those who
report taste as a reason were typically people consumption of NoLo prod-
ucts relative to alcohol products was most or only NoLo products.

The two dimensions account for almost 83.8% variation in the data.
Dimension 1 (yes/no) separates response patterns based on respondents
indicating yes or no to the eleven response options. Dimension 2 groups
responses based on work-sports or family/friends event settings. The top
left quadrant suggests a common location for drinking NoLo products is
related to work-related settings (red squares) or sports settings (green
triangles)—settings that are typically not family/friend gatherings. The
bottom left quadrant suggests settings that are more likely to revolve
around family and friends—such settings include at home or locations
that specifically include socializing with family/friends (black crosses) or
party/event scenes (blue triangles).

In the context of NoLo product consumption in work or sports settings,
there are noticeable patterns. We observe that responses related to work
meetings and work lunches tend to cluster together (although, as these
are far from the origin these response options were not commonly report-
ed). On the other hand, consuming NoLo products during work evening
settings aligns more with patterns seen during sports-event settings (either
watching or as part of a team). Notably, respondents who report consum-
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ing NoLo products relative to alcohol products as ‘rarely’ or just ‘once’ are
positioned above the X-axis. This positioning suggests that if they choose
to consume Nolo in any setting, they're more likely to do so in a setting
that is related to work or sports. By contrast, in settings that revolve
around family or friends—at home, parties, social events, or special
events—respondents were more likely to indicate their NoLo consumption
relative to alcohol consumption as ‘mostly’ (mostly NoLo products but
some alcohol products) or ‘equally’ (half the drinks consumed are NolLo
products); this is especially the case for drinking in the home or socializing
with friends during the day or evening. For the group of respondents re-
porting ‘only’ drinking NoLo products, as the position of the marker in
Figure 2 is to the right of the Y-axis (where all the no responses cluster),
this suggests that this group of respondents tended not to indicate any
specific response about NoLo drinking settings and therefore had no clear
association with location setting where NolLo drinking occurs.

Figure 3 depicts responses to setting-socialization networks—the peo-
ple with whom respondents typically indicate drinking NoLo products.
The two dimensions account for almost 84.6% variation in the data.
Dimension 1 (yes/no) separates response patterns based on respondents’
yes or no indication of the six response options. Dimension 2 groups
responses based on work-sports socialization or family/friends socializa-
tion. The top left quadrant reflects a type of respondent who tends to
drink NoLo drinks with work colleagues or sports peers (red squares) that
is with people from non-familial social circles. By contrast, the bottom
left quadrant reflects a type of respondent who tends to drink NoLo
products alone or with their partner (black crosses) or in the company of
family or friends (green diamonds). Respect people who report the pro-
portion of NoLo products relative to alcohol products as ‘rarely’ or ‘once’
tended to be drinking NoLo products with work or sports colleagues. By
contrast, people who report the proportion of NoLo products as ‘mostly’
or ‘equally’ typically report drinking alone, with their partner, or with oth-
er familial members).
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Appendix C: MCA plot relative to gender

Figure 1A. MCA plot representing set or reasons for drinking NoLo products and consumption of NoLo products relative to gender.
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