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Introduction: Previous research has suggested that consuming alcohol mixed with energy drinks
(AMED) increases overall alcohol consumption. However, there is limited research examining
whether energy drinks are unique in their effects when mixed with alcohol, when compared
with alcohol mixed with other caffeinated mixers (AOCM). Therefore, the aim of this survey
was to investigate alcohol consumption on AMED occasions, to that on other occasions when
the same individuals consumed AOCM or alcohol only (AO).

Methods: A UK-wide online student survey collected data on the frequency of alcohol consump-
tion and quantity consumed, as well as the number of negative alcohol-related consequences
reported on AO, AMED and AOCM occasions (N=250).

Results: Within-subjects analysis revealed that there were no significant differences in the num-
ber of alcoholic drinks consumed on a standard and a heavy drinking session between AMED
and AOCM drinking occasions. However, the number of standard mixers typically consumed
was significantly lower on AMED occasions compared with AOCM occasions. In addition, when
consuming AMED, students reported significantly fewer days consuming 5 or more alcohol
drinks, fewer days mixing drinks, and fewer days being drunk, compared with when consuming
AOCM. There were no significant differences in the number of reported negative alcohol-related
consequences on AMED occasions to AOCM occasions. Of importance, alcohol consumption
and negative alcohol-related consequences were significantly less on both AMED and AOCM
occasions compared with AO occasions.

Conclusion: The findings that heavy alcohol consumption occurs significantly less often on
AMED occasions compared with AOCM occasions is in opposition to some earlier claims
implying that greatest alcohol consumption occurs with AMED. The overall greatest alcohol
consumption and associated negative consequences were clearly associated with AO occasions.
Negative consequences for AMED and AOCM drinking occasions were similar, suggesting that
energy drink was comparable with AOCM in this regard.
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Introduction

Despite a recent report that alcohol consumption is declining among young adults in
the UK,! it remains a significant issue among UK university students. For example,
university students have been reported to drink more than their non-university peers
and the general population,>® with 65% of female and 76% of male UK students
reporting at least 1 episode of binge drinking in the previous 2 weeks.* This is further
highlighted by 41% of UK students reporting drinking alcohol with the deliberate
intention of getting drunk at least once a week.’
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In the short-term, this excessive alcohol consumption
leads to a decrease in academic performance® and an increased
susceptibility to alcohol-related harms such as anti-social
behavior,” driving while intoxicated® and engaging in unsafe
sexual practices.’ It may also lead to acute intoxication and
alcohol poisoning, resulting in hospital admission.!° Long-term
consequences include health-related problems and an increased
risk of dependency later in life.!! Hence, this excessive alcohol
consumption practice not only has an impact on the student con-
cerned, but also has wide-ranging social, health and economic
implications and thus presents a serious public health problem.

Given the extent of this problem, in recent years, much
research has concentrated on trying to understand the fac-
tors that may be driving this excessive consumption. One
factor that has been linked to problematic student alcohol
consumption is the rise in popularity of alcohol mixed with
energy drinks (AMED) among this age group.

A substantial body of survey research has consistently
found that those who mix alcohol with energy drinks con-
sume significantly more alcohol more often and in higher
quantities and experience more negative alcohol-related
consequences'>'*than those who consume alcohol alone.

Early explanations for these observed differences focused
on the idea that the stimulant effects of caffeine counteract
the sedative effects of alcohol, leaving consumers feeling
subjectively less intoxicated and therefore more likely to
consume further quantities of alcohol and engage in riskier
behaviors.'” However, evidence that AMED consumption
reduces perception of intoxication is lacking, with a recent
systematic review and meta-analysis concluding that “con-
suming alcohol with caffeinated beverages does not impair
judgement of subjective intoxication”.!®

More recently, some researchers!® have questioned the
exclusive focus on energy drinks as a unique mixer when
combined with alcohol, given that the purported active ingre-
dient, caffeine, is also contained in many other beverages (e.g.
cola) that are more frequently mixed with alcohol. Indeed,
using a nighttime field study Rossheim and Thombs? found
that only 6% reported consuming AMED compared with 24%
who consumed cola-caffeinated mixed drinks. Therefore, if
caffeine is proven to be the driving force behind increased
alcohol consumption and risk-taking behavior, then it would
be important to inform both students and the wider public
about the potential dangers of combining all sources of caf-
feine with alcohol. However, the current research evidence
to support such recommendations is limited and the research
that is available contains methodological flaws impacting
cause-and-effect conclusions.

To date, only a few studies have differentiated between
energy drinks and alcohol mixed with other caffeinated mix-
ers (AOCM) when examining their effects on alcohol con-
sumption. Thombs et al"® found that among bar patrons breath
alcohol concentration in cola-caffeinated alcoholic beverage
consumers was significantly higher than that in alcohol-only
(AO) consumers. However, there were no significant dif-
ferences in intoxication level between the cola-caffeinated
alcoholic beverage group and AMED group. Similarly, Cobb
et al?! found that although alcohol-caffeine consumption was
associated with heavier drinking characteristics compared
with AO consumption, there were few differences in overall
drinking behavior between AMED consumers and alcohol
mixed with caffeinated soda consumers. Kponee et al* found
that those who consumed caffeinated beverages with alcohol
were more likely to drink larger amounts of alcohol more
often than those who did not consume caffeinated beverages
with alcohol. However, those who mixed alcohol with energy
drinks (non-traditional caffeinated beverages) reported a
higher frequency and quantity of alcohol consumed compared
with those who mixed alcohol with traditional caffeinated
drinks (e.g. soda). In contrast, although Penning et al* found
that those who mixed alcohol with cola or alcohol with energy
drinks consumed more alcohol than those who consumed
alcohol alone, mixing alcohol with cola was associated with
greater alcohol consumption than AMED.

In analyzing this data, a recent systematic review McKetin
et al concluded that “Comparatively little research has exam-
ined the effect of other caffeinated beverages, although exist-
ing research suggests that these may also be associated with
elevated levels of drinking”.>* Although this between-group
comparison research suggests that those who mix alcohol
with caffeinated beverages in any form (energy drinks, cola
etc.) consume more alcohol than those who consume alcohol
only, this does not imply that mixing alcohol with caffeinated
beverages causes increased alcohol consumption. While the
observed differences in alcohol may be related to the co-
consumption of caffeinated mixers, they could equally be
argued to be related to the many phenotypical differences that
may exist between the different groups. Indeed, it has been
shown that AMED consumers are more often younger,?>2¢ and
male,'>?-27 and are more likely to use illicit drugs,?®? smoke?®
and engage in high risk-taking behavior'*'3#30 compared
with AO consumers. In order to determine whether energy
drinks play a role in affecting overall alcohol consumption,
some researchers?2%3! have utilized a within-subjects design.
This approach compares alcohol consumption on AMED
occasions with other occasions on which the same individual
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consumes AQ, therefore controlling for the many between-
group differences, such as increased alcohol intake or per-
sonality. Indeed, a recent meta-analysis of both approaches?*
found that although between-subjects comparisons suggest
that AMED consumers drink more alcohol than AO consum-
ers, within-subjects comparisons demonstrate that mixing
alcohol with energy drinks has no significant impact on
overall alcohol consumption.

Given the paucity and methodological limitations of pre-
vious research, it is clear that in order to determine whether
energy drinks present a unique risk in increasing alcohol
consumption and its associated negative consequences, fur-
ther research utilizing a within-subjects design is required.
Furthermore, given the worrying levels of excessive alcohol
consumption among UK students and the popularity of alco-
hol and energy drink consumption among this population,
the aim of this secondary analysis was to examine alcohol
consumption and its associated negative consequences on
AMED occasions, with other occasions on which the same
student consumed AOCM, or AO.

Methods

Sample

All student unions (N=139) at universities throughout the
UK were contacted and asked if they would be willing to
advertise the student survey via their social media platforms
(Facebook and Twitter). A third responded and agreed to
assist, which involved distributing a short summary of the
survey content and a web link. Participating student unions
were asked to post the link to the survey on 3 occasions across
the 5-week data collection period: on the opening day, half
way through the data collection period and 1 week prior to
the survey closing.

The web link contained a detailed information sheet that
explained the purpose and content of the survey and that
participation was anonymous and voluntary. Informed con-
sent was obtained by participants clicking on an “I agree to
participate” button that took them to the first survey question.
In order to reduce the likelihood of non-response bias, upon
completion of the study, those that wished to continue with
the survey were entered into a monetary prize draw (1 X £500,
10 X £50). Prior to the study commencing, the study protocol
was reviewed and approved by the University of the West of
England’s ethics committee.

A total 0f 2371 participants opened the link to the survey.
Participants were excluded if they did not provide informed
consent (7); did not meet the age criterion of 18-30 years

(78); were non-students (192); did not answer the questions
that were necessary to classify them as part of one of the
drinking groups (211) or stated they did not answer all of the
items truthfully (10). After cleaning the data, 1873 partici-
pants remained for analysis. For this paper, data were used
for those that reported consuming both AMED, AOCM and
AO on different drinking occasions (n=250).

Survey outline

The survey methodology has been described extensively
elsewhere.*3 In brief, the first part of the survey asked
participants to provide demographic information as well as
details relating to medication, smoking and drug use.

To assess alcohol consumption, items from the Quick
Drinking Screen that measures the frequency and quantity of
consumption across varying time scales (one occasion, past
month, past year) were adapted to analyze 3 possible drink-
ing occasions: consumption of alcohol alone (not mixed with
energy drinks or other soft drinks); consumption of AMED;
and consumption of alcohol mixed with other non-alcoholic
beverages (e.g. cola, tonic). Mixing was defined as consuming
the mixer within a time period of 2 hours before to 2 hours
after alcohol consumption, allowing for the consumption of
alcohol and mixer within the same drink and the consumption
of a mixer between alcoholic drinks. Alcohol consumption
was defined using standardized UK alcohol units (1 standard
unit = 10 mL of pure alcohol)* and 1 energy drink was stan-
dardized to 250 mL. When reporting mixing alcohol with
other non-alcoholic beverages, participants had the option
to choose the 1 mixer they usually preferred, then answer
the consumption questions with reference to their chosen
preferred mixer. The mixer was defined using pictures of
commonly consumed non-alcoholic beverages of a similar
volume. For the analysis in this paper, these mixers were
further differentiated into caffeinated and non-caffeinated,
based on their reported caffeine content.

In order to investigate negative alcohol-related con-
sequences, the Brief Young Adult Alcohol Consequences
Questionnaire (BYAACQ) was completed.’” In addition to
the standard BYAACQ, following previous research,®*3 2
further items were included to determine whether participants
were injured or got into a fight after alcohol consumption.
Participants indicated whether the 24 standard items, and 2
additional items, were applicable to them in the past year for
the particular drinking occasion in question (AO, AMED,
AOCM). A higher score in the range of 024 indicated engage-
ment with more negative alcohol-related consequences.
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Data collection and statistical analysis

Data were collected online via SurveyMonkey® (Palo Alto,
CA, USA), cleaned in Microsoft Excel and analyzed using
the IBM statistics for windows version 23 (IBM Corp.,
Armonk, NY, USA). The mean, SD and frequency distribu-
tion were computed for demographics, alcohol consumption
and BYAACQ scores for occasions on which participants
consumed AO, AMED and AOCM. In order to determine
whether there were any differences in alcohol consump-
tion between AO, AMED, AOCM drinking occasions, a
repeated-measures analysis of variance (ANOVA) with a
Huynh—Feldt correction was conducted. For the BYAACQ
data, a Cochran’s Q test was performed on single items and
arepeated-measures ANOVA with a Huynh—Feldt correction
on the total scores.

Results

Of the 1873 participants who were identified as alcohol
consumers, 13.3% (N=250) reported consuming alcohol
alone, AMED and AOCM on different drinking occasions.
On AOCM occasions, the majority of participants reported
consuming alcohol mixed with cola (64.8%), with the
remaining participants reporting mixing alcohol with diet
cola (35.2%). As can be seen in Table 1. the proportion of
males (50.8%) and females (49.2%) reporting all 3 of these
consumption practices were similar, with a mean age of
20.5 years. Sixty-one point six percent identified as members
of the student union and 55.6% as members of sports or
society groups. Past year medication and illicit drug use was
reported as 20.4% and 26.8%, respectively. The mean age
at which participants first consumed alcohol was 13.8 years,
and the mean age at which they began consuming alcohol
regularly was 17.0 years.

Table | Demographics of those who consume AO, AMED and
AOCM on different drinking occasions

Variable AO, AMED and AOCM
consumers (N=250)

50.8/49.2 (+6.20)

Male/female ratio, M%/F% (Cl %)

Age (years), mean (SD) 20.5 (2.00)
Member of student union, % (Cl %) 61.6 (£6.03)
Member of sports/society group, % (Cl %)  55.6 (£6.16)
Medication use (past year), % (Cl %) 20.4 (£5.00)
lllicit drug use (past year), % (Cl %) 26.8 (£5.49)
Current smoker, % (Cl %) 27.6 (£5.54)
Age first consumed alcohol, mean (SD) 13.8 (2.81)
Age consumed alcohol regularly, mean (SD) 17.0 (1.54)

Abbreviations: AMED, alcohol mixed with energy drinks; AO, alcohol-only;
AOCM, alcohol mixed with other caffeinated mixers.

To investigate the impact of caffeine consumption on the
frequency and quantity of alcohol consumed, within-subjects
comparisons were performed comparing occasions on which
participants consumed AO, with other occasions on which
they consumed AMED and AOCM. A repeated-measures
ANOVA with a Huynh-Feldt correction showed that there
was a significant main effect of consumption occasion (AO,
AMED and AOCM) on the frequency and quantity of alcohol
consumed, across all consumption questions. Post hoc analysis
with Bonferroni correction revealed a consistent pattern of
significant differences (Figure 1), with participants consum-
ing significantly less alcohol on AMED and AOCM occasions
compared with AO occasions. For example, compared with AO
occasions, when consuming AMED and AOCM, participants
consumed significantly fewer alcoholic drinks during an aver-
age drinking session, reported significantly fewer drinking days
and days drunk in the past month as well as significantly fewer
occasions consuming more than 4 (female)/5 (male) alcoholic
drinks. They also reported a lower total for the maximum num-
ber of alcoholic drinks consumed on a single occasion in the
previous month, and the duration of alcohol consumption on
this occasion was also significantly shorter when consuming
AMED and AOCM than when consuming AO. Furthermore,
when consuming AMED and AOCM, they consumed fewer
alcoholic drinks on a single occasion in the previous year than
when consuming AO. Finally, when consuming AMED and
AOCM, participants consumed fewer alcoholic drinks on a
single occasion in the previous year than when consuming AO.

Although there were no statistically significant differ-
ences in the number of alcohol drinks consumed on an aver-
age drinking session during AMED and AOCM occasions; on
AMED occasions, participants reported significantly fewer
drinking days and days drunk in the past month and signifi-
cantly fewer occasions consuming more than 4 (female)/5
(male) alcoholic drinks compared with AOCM occasions.
In addition, while there were no significant differences in
the maximum number of alcoholic drinks consumed on a
single occasion in the previous month, the number of hours
spent consuming alcohol on this occasion was significantly
shorter on AMED occasions compared with AOCM occa-
sions. Furthermore, when consuming AMED, they consumed
fewer alcoholic drinks on a single occasion in the previous
year than when consuming AOCM. Finally, the number of
mixers consumed with alcohol on a usual drinking occasion
and the greatest number of mixers consumed with alcohol in
the past month were significantly lower on AMED occasions
compared with AOCM occasions.
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Figure | Mean (£ SD) for within-subjects comparisons (N=250) of frequency and quantity of alcohol consumed on AMED, AOCM and AO occasions.
Notes: Post hoc tests using Bonferroni adjustment at p<0.016. *AO significantly different to AMED, AO significantly different to AOCM, “AMED significantly different to

AOCM.

Abbreviations: AMED, alcohol mixed with energy drinks; AO, alcohol-only; AOCM, alcohol mixed with other caffeinated mixers.

Of the 250 participants that reported the frequency and
quantity of alcohol consumed on AO, AMED and AOCM
occasions, 232 reported associated alcohol-related conse-
quences (Table 2). A Cochran’s Q test determined that there
was a statistically significant difference in the proportion of
participants reporting each of the negative alcohol-related
consequences across AO, AMED and AOCM occasions. The
only negative alcohol-related consequence that did not reach
significance was “I have felt badly about myself because of
my drinking”.

Post hoc analysis using Bonferroni correction revealed
that across the majority of statements when consuming
AMED or AOCM, negative alcohol-related consequences
were experienced significantly less frequently than when con-
suming AO. The only statements that were not significantly
different following post hoc analysis were “I have driven a
car when I knew I had too much to drink to drive safely”, “I
have felt like I needed a drink after I’d gotten up” and “I have
got into a fight after drinking”.

For the majority of statements, there were no significant
differences in the proportion of participants reporting nega-
tive alcohol-related consequences on AMED occasions com-
pared with AOCM occasions. The exceptions to this were “I
have often ended up drinking on nights when I had planned
not to drink”, which was reported more on AOCM occasions

and “when drinking, I have done impulsive things I regretted
later”, which was reported more on AMED occasions.

The total BYAACQ score was significantly lower on
AMED and AOCM occasions compared with AO occa-
sions. However, there was no significant difference in the
total BYAACQ score on AMED occasions compared with
AOCM occasions.

Discussion

The results of this survey demonstrate that AMED is con-
sumed significantly less often and at lower levels of intoxica-
tion compared with consuming AOCM. In addition, it was
found that when mixing alcohol with caffeinated mixers in
any form (energy drinks or AOCM, such as cola), the fre-
quency and quantity of alcohol consumed and engagement
in negative alcohol-related consequences were significantly
less than when consuming alcohol alone.

These findings have several important implications.
First, they contrast with previous between-subjects research,
which has inappropriately reached casual conclusions on
the relationship between mixing caffeinated beverages with
alcohol and increased alcohol consumption. By comparing
drinking occasions on which different caffeinated mixers
or AO were consumed by the same individuals, the present
study controlled for the many phenotypical differences that
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Table 2 Within-subjects comparison (N=232) of BYAACQ items for AO, AMED and AOCM drinking occasions

BYAACQ

Within subject comparison

AO occasions

AMED occasions

AOCM occasions

I have had a hangover (headache, sick stomach) the morning after | had been drinking
I have had less energy or felt tired because of my drinking

I have had felt very sick to my stomach or thrown up after drinking

I've not been able to remember large stretches of time while drinking heavily

While drinking, | have said or done embarrassing things

| often have ended up drinking on nights when | had planned not to drink

| have taken foolish risks when | have been drinking

| have not gone to work or missed classes at school because of drinking, a hangover
or illness caused by drinking

The quality of my work or school work has suffered because of my drinking

When drinking, | have done impulsive things | regretted later

| have found that | needed larger amounts of alcohol to feel any effect, or that | could
no longer get high or drunk on the amount that used to get me high or drunk

| have felt badly about myself because of my drinking

My drinking has gotten me into sexual situations | later regretted

| have been overweight because of drinking

| have spent too much time drinking

| have often found it difficult to limit how much | drink

| have neglected my obligations to family, work or school because of drinking

My drinking has created problems between myself and my boyfriend/girlfriend/
spouse, parents or other near relatives

| have woken up in an unexpected place after heavy drinking

My physical appearance has been harmed by my drinking

| have become very rude, obnoxious or insulting after drinking

| have driven a car when | knew | had too much to drink to drive safely

| have felt like | needed a drink after I'd gotten up (that is, before breakfast)

| have passed out from drinking

Total BYAACQ score mean (SD)

9| have physically injured myself or others after drinking — separate to being in a fight
9| have got into a fight after drinking

86.6% (4.38%)
69.4% (5.93%)
54.7% (6.41%)™
59.5% (6.32%)
69.8% (5.91%)*
52.2% (6.43%)™
46.1% (6.41%)°

47 4% (6.43%)

26.3% (5.67%)
34.5% (6.12%)°
33.6% (6.08%)™

21.1% (5.25%)
33.2% (6.06%)*
20.3% (5.18%)
32.3% (6.02%)
29.3% (5.86%)"

18.5% (5.00%)*

17.2% (4.86%)"

23.7% (5.47%)™
22.8% (5.40%)
24.1% (5.50%)°
7.3% (3.35%)
7.8% (3.45%)
24.6% (5.54%)™
8.6 (5.5
26.3% (5.67%)"
12.9% (4.31%)

78.0% (5.33%)
50.0% (6.43%)
45.7% (6.41%)
49.1% (6.43%)
54.7% (6.41%)
29.3% (5.86%)°
42.2% (6.36%)
38.4% (6.26%)

18.1% (4.95%)
30.6% (5.93%)°
25.4% (5.60%)

17.2% (4.86%)
24.6% (5.54%)
15.1% (4.61%)
19.8% (5.13%)
22.8% (5.40%)
12.1% (4.20%)
8.2% (3.53%)

17.7% (4.91%)
16.8% (4.81%)
19.0% (5.05%)
43% (2.61%)
43% (2.61%)
16.4% (4.76%)
6.6 (4.9)
19.8% (5.13%)
9.5% (3.77%)

78.9% (5.25%)
56.5% (6.38%)
44.8% (6.40%)
44.8% (4.00%)
58.2% (6.35%)
40.5% (6.32%)
37.1% (6.22%)
39.7% (6.30%)

16.8% (4.81%)
24.1% (5.50%)
26.3% (5.67%)

17.2% (4.86%)
24.1% (5.50%)
14.2% (4.49%)
22.4% (5.36%)
26.7% (5.69%)
13.8% (4.44%)
12.1% (4.20%)

16.8% (4.81%)
13.8% (4.44%)
18.5% (5.00%)
43% (2.61%)
47% (2.72%)
18.5% (5.00%)
6.8 (5.0)
21.6% (5.30%)
9.5% (3.77%)

Notes: % = yes. 95% Cl. Post hoc tests using Bonferroni adjustment at p<0.016. *AO significantly different to AMED, "AQO significantly different to AOCM, ‘AMED

significantly different to AOCM. YAdditional question added by the authors.

Abbreviations: AMED, alcohol mixed with energy drinks; AO, alcohol-only; BYAACQ, Brief Young Adult Alcohol Consequences Questionnaire; AOCM, alcohol mixed

with other caffeinated mixers.

have been shown to exist between those who mix differ-
ent caffeinated mixers with alcohol and those who do not,
including higher levels of sensation-seeking and risk-taking
behaviors. 628293840 Therefore, any differences in alcohol
consumption or negative alcohol-related consequences can
be assumed to be caused by the co-consumption of alcohol
with the particular caffeinated mixer. By utilizing this more
appropriate within-subjects design, the current findings sug-
gest that there is no causal relationship between consuming
caffeinated beverages and increased alcohol consumption,
but that the previous between-subject findings of increased
alcohol consumption among cafteinated-alcohol consumers
may indicate a predisposition to risky behavior that precedes
and results in the engagement with caffeinated mixer use.*!#?

However, what is not clear from this survey and some
other within-subject studies?®* is why there is decreased
alcohol consumption on caffeinated mixer occasions (AMED

and AOCM) compared with AO occasions. Future research
could usefully examine the biological, social, personal and
economic reasons that may underlie this pattern of drink-
ing behavior. Some suggested explanations include animal
studies that have indicated the possible role of energy drink
ingredients, such as taurine, in reducing subsequent alcohol
consumption.* More recently, a meta-analysis* has found
that sugars, including low energy sweeteners found in energy
drinks, have a suppressive effect on appetite. A simpler
explanation for reduced alcohol consumption on caffeinated
mixer occasions may be that because the volume of the mixer
would be additional to the volume of the alcoholic drink, the
increased total liquid intake due to mixing may result in the
drinker feeling replete, and therefore, not wanting to drink
additional liquids in the form of alcohol. Furthermore, the
increased volume of mixer and alcohol may slow the pace
of consumption versus alcohol alone, therefore, slowing
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intoxication. For example, it takes longer to drink a rum
(25 mL) and coke (250 mL) than a shot of rum (25 mL)
alone. In fact, consuming non-alcoholic beverages in between
alcoholic beverages is one of the protective behavioral strate-
gies recommended by the National Health Service Change 4
Life programme.* Promotion of such guidance among UK
students may help in reducing the worrying levels of alcohol
consumption and related consequences. Indeed, regardless of
the consumption occasion, the majority of students consumed
alcohol above the levels generally accepted as safe in the UK.
Second, the finding that AMED is consumed significantly
less often and at lower levels of intoxication compared with
consuming AOCM indicates that the current public health
concern regarding energy drinks being a unique mixer is
unwarranted. This is particularly the case given that the pur-
ported active ingredient in increasing alcohol consumption,
caffeine, is consumed at similar levels across consumption
occasions and that more traditional mixers (such as cola) are
consumed more often with alcohol than energy drinks are.
For example, in the present study, students reported more
days drinking and more days drunk on AOCM occasions
than on AMED occasions. Despite the call for educational
programs, interventions and regulatory change to address
the suggested problems associated with caffeinated-alcohol
consumption,®** particularly AMED, as indicated by other
researchers,* this focus may be downplaying the wider
concern of excessive alcohol consumption per se. It is clear
that additional research utilizing more appropriate research
designs, such as ecological momentary assessment,*® is
required before such substantive claims can be made.

Limitations

There are several limitations to our research that need to be
acknowledged. First, this survey relied on the retrospective
recall of alcohol consumption during past drinking occasions
of varying timeframes (30 days, 12 months), in which high
levels of alcohol were reportedly consumed. Although, by
using a within-subjects design, there is no reason to assume
any recall bias between the different drinking occasions. In
addition, the recall examined global associations between
the drinking occasion (AMED, AOCM or AO), alcohol
consumption and associated negative consequences without
linking behaviors to specific events. Therefore, this survey
was unable to capture the many event-level factors that may
mediate the relationship between these variables. Further-
more, the consumption of just 1 mixed beverage resulted
in the drinker being classed as part of this drinking group,
regardless of the many other drinks that may have been

consumed within the same occasion. In addition, it was not
possible to differentiate between different beverage types
within each category, for example, Red Bull versus Monster.
To overcome these limitations, methodological advances are
required, including real-time collection of alcohol consump-
tion and its related consequences.

An additional limitation is that convenience sampling
was used via social media. Therefore, it was not possible to
determine the response rate and marginalized sections of the
student population may not have taken part. However, the
demographic of the current sample did broadly reflect that
of the general student population in the UK.*’ Finally, given
the unique drinking patterns of students evidenced,?? it is not
possible to generalize these results beyond this population.
Additional research among different sub-populations may
yield contrasting findings. It is also of importance to replicate
these findings in the UK, and in other countries.

Conclusion

Alcohol is consumed significantly less often on AMED
occasions compared with AOCM occasions. The increased
alcohol consumption on AO occasions compared with
AMED and AOCM occasions confirms that mixing alcohol
with caffeinated beverages does not increase total alcohol
consumption. Our data suggest that future research should
focus on excessive alcohol consumption per se.
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