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Alcohol Use and Problems at the Event
Level: Theory, Methods, and Intervention

John D. Clapp and Danielle R. Madden

Introduction

Alcohol consumption is a complex behaviour involving the interplay of physi-
ological, psychological, social, and environmental factors. Alcohol science,
however, seldom examines these interrelated domains simultaneously.
Likewise, preventive and harm reduction approaches to alcohol-related prob-
lems often focus on a single domain (e.g. interventions designed to change
misperceptions of normative behaviour). Naturally occurring drinking events
present a unique opportunity to understand the social ecology of drinking
behaviour. From an intervention standpoint, drinking events are temporally
proximal to drinking outcomes both good and bad. In theory, understanding
drinking events has great potential for preventing and minimizing harm
related to acute alcohol problems (e.g. fights, injuries, drunk driving, sexual
assaults, etc.). This chapter focuses on the theory, methods, and interventions
common to alcohol event research.
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Theoretical and Conceptual Approaches
to Understanding Drinking at the Event Level

Historically, research concerning the aetiology of alcohol use and alcohol-
related problems has focused on one or two conceptual domains indepen-
dently or as they relate to one another (e.g. drinking expectancies, social
influence, etc.). Historical methodological approaches to studying alcohol
consumption have included ethnographic observations (Cavan, 1966), retro-
spective surveys (Wechsler, Davenport, Dowdall, Moeykens, & Castillo,
1994), and field studies using breathalyzers and interviews (Clapp et al., 2009;
Clapp, Min, Shillington, Reed, & Croff, 2008).

Given the focus of research into drinking events noted above, interventions
to limit heavy event-level drinking often fail to focus on individual behaviour
or are mistimed (i.e., not during risk behaviour). Currently, there are few
attempts to intervene during critical moments such as when individuals make
decisions to drink more, drive a car when intoxicated, or engage in risky sex-
ual behaviour (discussed below). More work that addresses drinking at the
event level and avenues to intervene is sorely needed.

What Is a Drinking Event?

Operationally, drinking events can be difficult to define. While a drinking
event starts with the first sip of alcohol, operationalizing the end of a drinking
event can be tricky. For instance, the bulk of research on “pre-gaming”—that
is, drinking at home before going out to licensed venues (see Chap. 13)—
tends to focus on the earliest part of a drinking event as a predictor of either
estimated peak blood alcohol concentration (BAC) or harmful outcomes
(Barry, Stellefson, Piazza-Gardner, Chaney, & Dodd, 2013). In our early
work, we defined drinking events as beginning with the first sip of alcohol and
ending with the last sip, over the course of several hours (Clapp et al., 2018).
This definition is limited in that BAC decays long after the last sip. One may
argue that drinking events begin with the first sip of alcohol on a given occa-
sion, and end when BAC reaches zero. However, this definition is also prob-
lematic for two reasons. First, for people meeting criteria for an alcohol use
disorder, BAC may never reach zero. Second, for people who do not have an
alcohol use disorder an event (e.g. a party or wedding) might include a few
drinks over the course of several hours where BAC hits “zero” more than once.
Thus, it is important to consider drinking events as an ecological system where
environmental, individual, and social factors are considered in the operational
definition. For instance, “a drinking event begins when one takes the first sip
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of alcohol, drinks over a period of at least one hour, for personal (e.g., to
enhance a meal, reduce stress, have fun, etc.) or social reasons (e.g., to cele-
brate with friends, etc.) in one or more environments where alcohol is avail-
able. The drinking event ends when the drinker’s BAC reaches zero after all
drinking for the event has ended.”

Drinking events are direct antecedents to numerous acute alcohol-related
problems including burns, crashes, crime injuries, falls, and sexual and other
violence (National Institute of Health, 2000). Acute problems have a huge
global impact (Rehm et al., 2009); for instance, approximately 25% of all
unintentional, and 10% of intentional injuries in the world can be attributed
to drinking events. When alcohol-related disease and death are considered,
5% of all deaths in the world and 5% of disability adjusted life years lost are
alcohol related (World Health Organization, 2018). In aggregate, drinking
events represent patterns of consumption that drive alcohol-related disease
and premature death (Holder, 2006).

Opver the past five decades, a subfield of alcohol research has emerged with
the goal of better understanding the ecology of drinking behaviour as it natu-
rally occurs. Reflecting the inherent multidisciplinary nature of alcohol
research, such studies vary in conceptual foci, methods, and operational defi-
nitions. Independently, studies on “drinking contexts,” “drinking situations,”
and “drinking environments” (see also Chap. 9) offer related but unique
insights into drinking behaviour in situ. Recent work has focused on drinking
at the event level (Clapp, Reed, & Ruderman, 2014; Thrul & Kuntsche,
2015; Verster, Benjaminsen, van Lanen, van Stavel, & Olivier, 2015; Wells
et al., 2015) as a way of examining drinking as it occurs. For example, Wells
etal. (2015) found that drinkers who pre-drank in a bar district, had a higher
breath estimates of blood alcohol concentration (BAC) than those drinking in
other settings. The study controlled for typical drinking pattern and also
found a drinker-by-group interaction in which individual pre-drinkers influ-
enced group-level BAC. In a study of over 1700 partygoers nested in 226
parties, Clapp et al. (2014) found that playing drinking games resulted in a
higher likelihood of continued drinking, and that the presence of drinking
games at a party predicted intent to drive after drinking—regardless of
whether the drinker engaged in them.

Riley et al. (2011, p. 54) noted the importance of developing “health
behaviour models that have dynamic, regulatory system components to
guide rapid intervention adaptation based on the individual’s current and
past behaviour and situational context” (p. 54). However, until recently,
understanding the aetiology of alcohol related problems at the event level
has been rudimentary. Although conceptual models and theory have long
guided alcohol studies (Denzin, 1987; Gusfield, 1996), models for
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drinking events rarely build on previous work or transcend levels of abstrac-
tion in ways that integrate theoretical streams or acknowledge dynamics
and complexity (e.g. non-linearity, feedback loops—see Sect. 1 of this vol-
ume for a description of commonly used alcohol models). Although there
is a small body of system dynamics alcohol studies at the community level
(Holder, 2006; Scribner et al., 2009), and some recent notable exceptions
employing agent-based modelling (Fitzpatrick & Martinez, 2011; Gorman,
Mezic, Mezic, & Gruenewald, 2006) at the population and event levels,
dynamic modelling in alcohol research is still largely underdeveloped.

The conceptualization of drinking events began over 40 years ago when the
US National Institute on Alcoholism and Alcohol Abuse published a mono-
graph titled Social Drinking Contexts (Harford & Gaines, 1979). In the intro-
duction to that collection of conference papers, the authors noted, “While
context, or frame of reference, may hold the key to understanding drinking
behaviour, no single idiom describes context” (p. 1). The authors went on to
say that the multidisciplinary nature of alcohol studies related to context reflect
a spectrum of terms and units of analysis. The nomenclature and taxonomies
used today to frame drinking events still reflect such diversity (see Chap. 9).

In that same monograph, drawing from the basic social psychology theory
of Lewin (1951), Harford and Gaines (1979) offered a simple linear multi-
level representation (person x environment leads to drinking behaviour). This
path model explicitly defined “context” as “environment,” and the authors
went on to conceptualize environment into five elements: (1) physiogeo-
graphical (e.g. geospatial), (2) group level (e.g. demographics, size, gender
ratio), (3) social or situational (e.g. a party), (4) theoretical (e.g. alcohol avail-
ability, social control, norms), and (5) how it is perceived by the individuals
embedded in it (see Chap. 9). They also noted two important considerations.
First, “(the environment) persists in being a concept of disturbing complexity”
(p. 230). And second, “the dynamics of situations give rise to changes in situ-
ations and behaviour over time ... an obvious source of such change is ...
alcohol ingestion ... and its disinhibition effects” (p. 231; emphasis added).

Since the publication of Social Drinking Contexts (Harford & Gaines,
1979), there have been numerous publications examining drinking events
which have varied in the conceptualization, measurement, and analysis of
drinking events. In a mapping review of the existing literature on drinking
events, 278 papers published between 2010 and 2019 were identified (Stevely,
Holmes, & Meier, 2020). Most studies looked at a very limited set of contex-
tual variables (e.g. affect, timing, number or type of people, venue), were US
based, and focused on college students.
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The implicit notion of a drinking event is often embedded in another con-
ceptual focus. For instance, a number of studies have examined behaviours
conceptually couched in drinking events such as “pre-partying” (Reed et al.,
2011) or “drinking games” (Zamboanga et al., 2014). Others have correlated
typical drinking settings with drinking behaviours or problem outcomes
(Saltz, Paschall, McGathgan, & Nygaard, 2010). Alcohol epidemiology—
quantity, frequency, variability measures (e.g. heavy episodic drinking)
(Wechsler et al., 1994)—is also a simple form of enumerating drinking events.

Although segmenting drinking events into time-specific (e.g. pre-gaming),
social (e.g. drinking games), or geospatial (e.g. bars) elements allows one to
study behaviour more easily, such segmentation obscures an understanding of
the systemic and complex nature of events (Miller & Page, 2009), and poten-
tially results in ineffective policy solutions to alcohol-related problems (Wells,
Graham, & Purcell, 2009). For instance, over the course of an individual’s
drinking event, pre-gaming can occur in a small private setting (e.g. a few
friends), followed by drinking games in a larger party setting, and culminat-
ing in a public setting like a bar. Each activity and setting comes with its own
dynamics (Clapp et al., 2008, 2009; Fitzpatrick & Martinez, 2011), resulting
in complexity (i.e. multilevel) and transitory risk (and protection) across an
entire event (Ally, Lovatt, Meier, Brennan, & Holmes, 2016). The segmenta-
tion approach to studying drinking events, however, may soon be changing.
For instance, Ally et al. (2016) conducted latent class analyses of over 180,000
drinking events across over 60,000 drinkers to develop a typology of British
drinking culture. The study was able to identify risk events, including multi-
location events, across population demographics, offering a richer under-
standing of drinking contexts as they relate to other key factors.

Conceptually, the social ecology of drinking events is complex and dynamic
(Clapp et al., 2018; Giraldo, Passino, & Clapp, 2017 ; Giraldo, Passino,
Clapp, & Ruderman, 2017). Systems dynamics models (Giraldo, Passino, &
Clapp, 2017; Giraldo, Passino, Clapp, & Ruderman, 2017) based on field
data have illustrated how biological factors (e.g. gender, body weight, etc.),
motives, peer influence and the environment interact in complex feedback
systems that influence intoxication (both peak blood alcohol content [BAC]
and rate of BAC change). Although such models are useful to guide theory
and pre-test potential interventions (Hawe, Shiell, & Riley, 2009), validation
and tuning of computational models with empirical data is critical.

Understanding drinking event dynamics and complexity associated with
individuals, groups, social context, the built environment, and shifting BAC
remains a vexing problem, but recent studies have advanced this literature.
Clapp etal. (2018) presented a dynamical model of drinking events including



190 J. D. Clapp and D. R. Madden

“micro,” “mezzo,” and “macro” elements that we have provided in Fig. 1. In
the model, “environmental wetness” (i.e. the mean level of intoxication in the
environment coupled with alcohol availability) was influenced by, and influ-
enced, “group wetness” (i.e. the average level of intoxication in a social group
drinking together). In turn, “group wetness” influenced drinkers’ desired
states of intoxication and drinking. A drinker’s level of intoxication was influ-
enced by the rate and amount of drinking (metabolic and elimination fac-
tors). In a series of computational systems dynamics studies grounded in
empirical field data, the same research team modelled the various aspects of
the conceptual drinking event system (Fig. 8.1).

Environmental
Wetness

influence on
environment

(R3)
influence of influence on
environment environment

Group
Wetness

(R4)

group influence

influence on
group

(R2)

Desired
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perception of
drinking current intoxication
(B1)

Metabolism
BAC

Fig.8.1 Dynamic model of drinking events (‘B’ indicates balancing influences, ‘R’ indi-
cates reinforcing influences)
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Giraldo, Passino, and Clapp (2017) illustrated how decision-making con-
cerning drinking influences and is influenced by the rate of alcohol intake,
where intoxication accelerates as decision making becomes impaired. Similarly,
a second study (Giraldo, Passino, Clapp, & Ruderman, 2017) illustrated the
social influence a single heavy drinker at drinking events, where that heavier
drinker could pull their lighter drinking peers into heavy drinking at the event
level. Wetter environments were also influenced, and were influenced by,
social groups.

Methodological Approaches to Studying
and Intervening During Drinking Events

Capturing the complexity of drinking events is methodologically challenging.
Historically, research into drinking behaviour in situ has relied on retrospec-
tive survey methods, observation, or field interviews (Patrick & Lee, 2010;
Quinn & Fromme, 2011). Beyond self-reports, many field studies of drinking
have used breathalyzers to estimate BAC. Although breathalyzers provide bio-
logical estimates of drinking that are arguably better than self-reports, the
logistics of collecting breath tests in the field are difficult (Clapp et al., 2007).
Logistically, collecting quality breath samples requires calibrated law enforce-
ment grade breathalyzers, respondents who have not consumed alcohol in the
past 20 minutes (some argue 10 minutes is adequate) to avoid mouth alcohol
contamination, and trained staff. Further, with few exceptions (Clapp et al.,
2009; Wells et al., 2015) most studies using breathalyzers collect one sample
per participant making them cross-sectional.

Although point-estimates of BAC have utility (as do estimates of peak
BAC), they are limited in providing useful data related to blood alcohol curves
or how drinking shifts over the course of an event. Computational simula-
tions of the dynamics of drinking events and the pharmacokinetics of BAC
(Giraldo, Passino, & Clapp, 2017) strongly suggest that repeated measures of
drinking during an event are needed to understand BAC curves and the ecol-
ogy of drinking events. Understanding the overall dynamics of drinking
events and how BAC “behaves over time” is critical to identifying leverage
points for intervention (Stokols, 2000) and to avoid interventions based on
simplistic models grounded in potentially spurious findings (Miller & Page,
2009). Regarding spurious findings, Miller and Page (Miller & Page, 2009)
note that theory based on assumptions of mathematical normality, and cross-
sectional studies that make inferences to guide such theory, can result in
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inaccurate inferences regarding complex phenomena. For example, a cross-
sectional study of BAC at a drinking event (i.e. a single breath sample) pre-
dicting peak BAC cannot account for variations in the blood alcohol curve
over the course of event. For some study participants peak BAC may have
already occurred. For others, there may be multiple peaks.

There is a rapidly growing body of research that leverages the widespread
use of mobile phones to survey individuals in natural environments ideally as
risk behaviour is occurring. Ecological momentary assessments (EMA) are
repeated, short, often smartphone-based surveys that allow researchers to
sample important temporal features of risk behaviour as it occurs in natural
environments (Smyth & Stone, 2003). These studies minimize recall error,
maximize ecological validity (Stone & Shiffman, 1994), and help capture
complex and dynamic behavioural data. The use of EMA methods seems par-
ticularly applicable to the study of event-level risky behaviour as well as event-
level social interactions because both are dynamic and difficult to recall (Wray,
Merrill, & Monti, 2014). For example, Thrul and Kuntsche (Thrul &
Kuntsche, 2015) utilized EMA methods to survey young adult drinkers on
weekend evenings to determine if consumption was affected by the number
of friends present and interactions with either same-sex or other-sex peers. In
this study, men tended to drink at a faster pace than women initially, but
group dynamics negated gender differences later in the evening. Larger group
size also predicted heavier drinking. The use of EMA allowed these researchers
to view drinking as it was occurring over the course of multiple weekends.

EMA studies, however, do have several potential limitations. On the tech-
nical side, internet and cellular coverage can cause delays in subjects getting
EMA notifications as well as in participants responding. Coupled with par-
ticipants selectively responding (e.g. response fatigue, etc.), technical issues
can result in missing data which can compromise the overall quality of find-
ings. Although there are numerous imputation approaches to handle missing
data in EMA studies, drinking event studies benefit from triangulation of data
collection approaches (Shiffman, 2009). For instance, drinking event studies
might include a retrospective and geo-grounded follow up interview to fill
missing values (i.e. “last night at 11:00 pm you were at Bill’s Bar, at 9:00 pm
you reported having had three rounds of beer, do you recall what you drank
between 9:00 and 11:00). Other potential methods include using the subject’s
recent drinking events or group member data from the same event (if avail-
able) to help impute missing values.

Transdermal alcohol monitors represent a potential alternative to breatha-
lyzers, observation or self-reported drinking during drinking events (Marques
& McKnight, 2009). Whereas breathalyzers provide BAC, transdermal
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alcohol monitors provide estimates based on alcohol perspired through the
skin (transdermal alcohol content: TAC). One major potential advantage of
using transdermal monitors over other methods is their capacity to take
repeated TAC samples from the same subject over time. This feature has
potential for enhancing event-level research, treatment outcome studies, and
the like. In a recent study of a college bar crawl, Clapp et al., (Clapp, Madden,
Mooney, & Dahlquist, 2017) tracked a group of college drinkers over the
course of an organized drinking event. Using EMA data, transdermal moni-
tors, and observation, the study was able to plot TAC curves for each partici-
pant relative to geographic location, perceived intoxication, and motivations
related to drinking. Transdermal biosensors can be an improvement over self-
report measures, but there are still some caveats. There is not yet a standard
approach to reliably convert TAC to comparable BAC values (Luczak et al.,
2018). In addition, there is a time lag between alcohol consumption and skin
detection that may have subject-to-subject variability or within-person vari-
ability at higher doses of alcohol. Although the current reliability of TAC
measures is still in development, when coupled with other measures of drink-
ing at the event level, TAC data augments the overall ecological validity of
event-level studies. The proliferation of Global Positioning System (GPS) and
Bluetooth-equipped smartphones, smart “apps” and newer generations of
smaller (wristwatch size) wearable alcohol or “tattoo” like monitors will likely
improve our ability to study and intervene in alcohol events in real time.

To date, however, there are only a few notable examples of empirical
research that has utilized transdermal monitors to observe everyday drinking
contexts (Clapp et al., 2017; Fairbairn, Rosen, Luczak, & Venerable, 2018;
Leffingwell et al., 2013). Thus far, research with ethanol biochemical sensors
has mostly focused on either estimating BAC based on transdermal data
(Luczak et al., 2018) or exploring contingency management interventions
that promote abstinence (Barnett et al., 2017; Barnett, Tidey, Murphy, Swift,
& Colby, 2011; Dougherty et al., 2014). The devices are more typically uti-
lized as an intervention in a criminal justice setting to decrease the propensity
of reoccurring harm such as drink-driving (McKnight, Fell, & Auld-Owens,
2012). Otherwise, event-level studies still fail to include more continuous
objective measures of alcohol consumption. Although recent advances in data
collection technologies (Leffingwell et al., 2013; Riley et al., 2011) have the
potential to advance our understanding of event-level drinking behaviour,
Riley et al. (Riley et al., 2011) noted that our ability to collect individualized,
context-specific data and to intervene in situ has surpassed our current theo-
ries. The authors noted that “health behaviour models that have dynamic,
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regulatory system components to guide rapid intervention adaptation based
on the individual’s current and past behaviour and situational context” (p. 54)
are greatly needed.

Intervention

Intervening during an event to prevent extreme intoxication makes good
sense, because individual decision making can be markedly impaired leading
to problems such as interpersonal conflicts, unprepared sexual activity, drunk
driving, or violence (Abernathy, Chandler, & Woodward, 2010). In addition,
drinking behaviour is contextually bound to one’s current situation (Monk,
Heim, Qureshi, & Price, 2015). In order to intervene during risk behaviour,
recent studies have begun to embrace mobile technology such as smartphones,
geolocators, or wearable biosensors (e.g. accelerometers). Internet-connected
mobile devices are near ubiquitous and provide feasible instruments for both
data collection and intervention delivery (Beckjord & Shiffman, 2014). New
“smart” technologies have the potential to complement universal prevention
efforts by targeting “leverage points” in events (Stokols, 2000).

Interventions delivered on mobile devices in real-world settings are often
referred to as ecological momentary interventions (EMI) or mobile health
(mHealth) interventions (Morgenstern, Kuerbis, & Muench, 2014). EMI are
based on the notion of consumer self-control or individuals can change their
own behaviour when prompted. Mobile-based interventions can be cost-
effective options to more traditional in-person methods and have the poten-
tial to reach individuals during risk behaviour (Yu, Wu, Yu, & Xiao, 20006).
Mobile-based interventions have become increasingly used in related behav-
iour change efforts (Riley et al., 2011), such as management of depressive
symptoms (Agyapong, McLoughlin, & Farren, 2013). Furthermore, smart-
phone applications are now being utilized to implement interventions for at-
risk individuals with drug use issues or other addictions such as gambling
(Zhang & Ho, 2016). These types of interventions are also becoming more
common for alcohol use particularly in US college student populations
(Kauer, Reid, Sanci, & Patton, 2009), though interventions have been con-
ducted with both young and older adults and deployed in educational, clini-
cal, or community-based settings (Song, Qian, & Yu, 2019). In a recently
published systematic review, mobile-based interventions have resulted in sig-
nificant behavioural change such as decreased number of self-reported drinks
consumed during an event (Song et al., 2019), fewer self-reported heavy
drinking days during the past month (Alessi & Petry, 2013; Gustafson et al.,
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2014; Hasin, Aharonovich, & Greenstein, 2014), lower prevalence of alcohol-
related injury (Suffoletto et al., 2014, 2015), or increased number of days
abstinent post-treatment (Agyapong et al., 2013).

mHhealth interventions are generally delivered either by short message ser-
vice (i.e. text messaging), apps, or interactive voice response (IVR). Text-based
interventions primarily remind individuals of protective strategies and risk-
based knowledge via repeated messages (Bock et al., 2016; Muench et al.,
2017) while app-based and IVR interventions tend to monitor current use,
provide personalized visual feedback (Gonzalez & Dulin, 2015; Gustafson
et al., 2014), or even generate answers to consumer questions (Hasin et al.,
2014). The content of mHealth interventions is typically based on two main
theoretical constructs: behavioural change (e.g. planned behaviour, health
belief model, cognitive-behavioural therapy, or social learning theory) and
psychological motivation (e.g. self-determination, contingency management)
(Song et al., 2019). Content is both informational (e.g. general or personal-
ized information about risks of alcohol) and motivational (e.g. encourage-
ment messages, committing to drinking goals) (Heron & Smyth, 2010).
Interventions can be delivered at fixed times, on-demand by participants, ran-
domly, or in response to contextual data such as geospatial coordinates (Song
etal., 2019). For example, EMIs can be implemented throughout the course
of an intervention period (e.g. three months post-treatment), during pre-
identified high-risk times (i.e. weekends or holidays), or when an individual
enters an area of risk (i.e. geographically close to alcohol outlets (Dulin &
Gonzalez, 2017; Gustafson et al., 2014)).

While reviews have generally pointed to the effectiveness of mobile-based
substance use interventions (Song et al., 2019), continuous monitoring of
risk behaviour as a means of understanding triggers for either relapse or dan-
gerous intoxication is still underdeveloped. We do not yet have a solid theo-
retical understanding of the underlying relationship between indicators and
triggers (Kennedy et al., 2015). In randomized control trials, mHealth inter-
ventions for alcohol use tend to be more effective if the intervention period is
longer, there are more frequent delivery of prompts or messages, and there are
tangible incentives (Fowler, Holt, & Joshi, 2016; Mason, Ola, Zaharakis, &
Zhang, 2015; Song et al., 2019). Alarmingly, very few commercially available
mHealth apps incorporate empirically based strategies (Cohn, Hunter-Reel,
Hagman, & Mitchell, 2011). Furthermore, most mHealth interventions fail
to intervene during an event with content that is tailored both to the person
and the current context (Fjeldsoe, Marshall, & Miller, 2009).

Ideally, mobile health interventions would be adaptable to individual cir-
cumstances in the moment. Just-in-time adaptive interventions (JITAI)



196 J. D. Clapp and D. R. Madden

hypothetically utilize the power of mobile phone technology, geospatial track-
ers, and wearables to intervene at just the right time to alter the trajectory of
an individual’s behaviour (Nahum-Shani et al., 2018). JITAI are deployed
based on decision rules that are affected by an individual’s demographics, past
behaviour and their current context (Lagoa, Bekiroglu, Lanza, & Murphy,
2014). Not all mHealth interventions are adaptive however, even though
mobile devices provide intensive context-specific longitudinal data.
Furthermore, there are few examples of JITAI that have incorporated objec-
tive measures of intoxication (Barnett et al., 2011; Dougherty et al., 2014).

The combined use of both transdermal monitors and sensors embedded in
smartphones is a promising avenue for preventive applications. Almost all
mHealth applications rely on self-reported data from participants, but self-
assessed drinking behaviour can be biased or inaccurate (Beckjord & Shiffman,
2014). Inferring drunkenness at any point in time is precluded by the dynamic
process of metabolizing ethanol (Clapp et al., 2018). In a small field-based
pilot study of drinking behaviour during a bar crawl, subjectively inferring
one’s intoxication was less reliable when consumption increased (Clapp et al.,
2017). A sensor-based application could feasibly detect a dangerous drinking
episode before even the drinker is capable of realizing they have consumed too
much alcohol or too quickly.

Passively collected smartphone data have been connected to drinking
behaviour (Bae, Chung, Ferreira, Dey, & Suffoletto, 2018) but not yet
employed in an intervention. Transdermal monitors have been utilized as
additions to contingency management interventions to promote overall absti-
nence (Barnett et al., 2011), but have not yet been included in attempts to
intervene during drinking events to decrease event-level intoxication.
Commercial-based transdermal companies are already in the process of devel-
oping monitors that can be worn on a wrist and can communicate with app-
based software (Langley, 2017). Unfortunately, consumer-oriented technology
is being crafted and sold to the public before our health-related theories have
detailed how factors interact during an event. We were able to find only one
example of an mHealth intervention that utilizes biosensor data. The Mind
the Moment (MtM) intervention relies on continuous readings from a wrist-
worn electrodermal activity (EDA) sensor to intervene at moments when
individuals are experiencing heightened emotional arousal (i.e. stress or anxi-
ety) (Leonard et al., 2017) which has been linked to alcohol use disorders
(Nees, Diener, Smolka, & Flor, 2012). When EDA rose to a certain thresh-
old, participants were provided with Cognitive Behavioural Therapy (CBT)
informed strategies and protective behavioural strategies for drinking (Leonard
et al., 2017). Initial findings were promising but it is not yet clear if these
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types of interventions can mitigate event-level issues such as violence, sexual
risk taking, or acute alcohol poisoning.

Despite limited research to date, the real-time delivery of interventions
aimed at reducing alcohol consumption shows great promise (Free et al.,
2010). In the least, the practice of self-monitoring and the use of real-time
assessment during drinking events may result in positive behavioural change
(Kazemi et al., 2017). Furthermore, tying geographically explicit information
to momentary responses (McQuoid, Thrul, & Ling, 2018) may provide the
opportunity to physically map areas of risk in an entertainment district (i.e.
“hotspots”). In the future, it will be important to continue to blend engineer-
ing principles with intervention design to identify optimal points to intervene
and at what frequency (Gonzalez Villasanti, Passino, Clapp, & Madden,
2018; Lagoa et al., 2014). Tools often employed in control engineering could
allow researchers to test interventions at various time points with existing
data. In this case, interventions are designed based on an algorithm that uti-
lizes an individual’s current status and a prediction of the individual’s future
status and the intervention can be adjusted when individuals deviate (Lagoa
et al., 2014). System dynamics frameworks can provide guidelines for behav-
ioural interventions at the individual, group, and environmental levels and
how we may be able to complement population-level or environmental inter-
ventions (i.e. RBS, increased prices) with personalized individual strategies.
Technologies like global positioning systems (GPS), Bluetooth networking,
SMS-based ecological momentary assessments, and transdermal alcohol sen-
sors may greatly increase both our understanding of drinking events and our
ability to intervene in real time and in a tailored manner (Riley et al., 2011).

In order to design real-time interventions with emergent technologies and
engineering principles, it is critical to better understand the conceptualization
of drinking events. When considering the field in its current state, several
areas of inquiry are needed. First, conceptual work to help understand and
frame the complexity of drinking events must continue. Our understanding
of interplay between drinking rate, motives, social influence and environment
as part of an ecological system is still rudimentary. As noted earlier, such work
is critical for identifying leverage points for just-in-time interventions. Second,
further development of methods to capture drinking behaviour at the event
level is needed. Methods to augment and triangulate EMA and other self-
report data might include artificial intelligence approaches using GPS, accel-
erometer and or other smart-phone data (Bae et al., 2018). Third, as noted
earlier, transdermal alcohol monitors have not yet been fully developed,
though researchers in the field are moving this important innovation forward
(Leffingwell et al., 2013). Finally, as a field, alcohol science would benefit of
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better understanding drinking at the event level to inform epidemiology (i.e.
context to drinking trends), the trajectories of alcohol use disorders, and the
development of environmental alcohol prevention policies and programs. To
this end, papers, special issue journals, books and conferences that help alco-
hol researchers and prevention professionals better understand alcohol use
across the spectrum of levels of abstraction (i.e. de-segmentation) is

greatly needed.

Conclusion

Understanding alcohol use as it naturally occurs remains a relatively under-
studied but potentially very important area of alcohol science given the preva-
lence of acute alcohol-related problems. Advances in real-time data collection
methods, the transdermal estimation of blood alcohol concentrations, and
complex multi-level modelling increase both our understanding of the com-
plex ecology of alcohol use and our potential to strategically intervene to
influence drinking in real time. This chapter begins to layout the framework
for future work in this area.
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