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Abstract: This paper describes the methodology of the Utrecht Student Survey. This online
survey was conducted in June 2011 by 6002 students living in Utrecht, The Netherlands. The
aim of the survey was to determine the potential impact of mixing alcoholic beverages with
energy drinks on overall alcohol consumption and alcohol-related consequences. In contrast
to most previous surveys conducted on this topic, the current survey used a more appropriate
within-subject design, comparing the alcohol consumption of individuals who consume alcohol
mixed with energy drinks on occasions. Specifically, a comparison was conducted to examine
the occasions during which these individuals consume this mixture versus occasions during
which they consume alcohol alone. In addition to energy drinks, the consumption of other nonalcoholic mixers was also assessed when combined with alcoholic beverages. Furthermore, the
reasons for consuming energy drinks alone or in combination with alcohol were investigated,
and were compared to reasons for mixing alcohol with other non-alcoholic beverages. Finally,
personality characteristics and the level of risk-taking behavior among the individuals were also
assessed to explore their relationship with alcohol consumption. The Utrecht Student Survey
will be replicated in the USA, Australia, and the UK. Results will be pooled, but also examined
for possible cross-cultural differences.
Keywords: energy drink, alcohol, alcohol related consequences, survey, methodology

The current debate on young adult alcohol consumption and its related consequences
has recently been focusing on energy drink consumption as well. Energy drinks are
non-alcoholic beverages which contain ingredients to improve cognitive and physical performance, increase alertness, and reduce sleepiness.1 One of the characteristic
ingredients in energy drinks responsible for these effects is caffeine. Among the most
popular energy drink brands, the average amount of caffeine equals 80 mg per 250 mL.
The stimulating effects of energy drinks may explain the increasing popularity of these
beverages, especially among young adults. In fact, both alcohol and caffeinated beverages have long been consumed, either alone or in combination (eg, rum and cola).
Recent concerns have been raised regarding mixing alcohol with energy drinks.2,3
These concerns suggest that the mixing of alcohol with energy drinks (AMED)
might lead to a reduced perception of alcohol intoxication4 and to increased alcohol
consumption.5–7 Rationale for these concerns comes from the hypothesis that the stimulant effects of caffeine might counteract the sedative effects of alcohol. This would result
in AMED consumers allegedly feeling less impaired and less intoxicated, and therefore being more likely to take risks, such as driving a car while intoxicated. However,
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experimental data to support this hypothesis is either lacking
or of poor quality.1 Several surveys examined the effects
of mixing energy drinks with alcohol. These surveys were
conducted among students, and reported that between 6%
and 40% of students confirmed consuming AMED at least
once.7–9 Most studies have presented significant correlations
between energy drink and alcohol consumption, and reported
that those who consumed AMED generally consumed more
alcohol and experienced more alcohol-related consequences
(eg, driving while intoxicated) than those who consumed
alcohol alone.10,11 Other researchers have questioned the
methodology of these surveys and the interpretation of the
results.1,12,13
The most important limitation of the current research
is that AMED consumers have been compared with those
who consume alcohol alone. Although this between-group
comparison seems logical at first, it does not reveal any
information about the possible role that energy drinks
play in affecting overall alcohol consumption or its related
consequences. Even when AMED individuals consumed
more alcohol, this does not imply that mixing alcohol with
energy drinks causes increased alcohol consumption. By
only comparing AMED consumers with those who consume
alcohol alone, it cannot be established whether mixing
alcohol with energy drinks has any effect on total alcohol
consumption. In fact, the two groups may differ from each
other across a number of variables that are likely to explain
the observed differences in the frequency and quantity of
alcohol consumption.
Some studies have noted that energy drink consumption
has been related to an individual’s identity of being a ‘jock’
(a sport-related identity), dominant masculine norms, and
levels of risk-taking behavior.14 Underlying personality characteristics such as an increased level of risk-taking behavior
may be reflected in the general behavior of an individual,
including alcohol and substance abuse.15 Indeed, scientific
literature shows that personality aspects play an important
role in determining alcohol consumption patterns.16–18
Therefore, it is important to determine whether energy drink
consumption is yet another expression of a high-risk behavior
lifestyle. This seems plausible since energy drink marketing
strategies are sometimes linked to extreme or risky sports,
which appeal to individuals who are more apt to engage in
high-risk behaviors. The only way to verify this and to establish whether AMED increases overall alcohol consumption
is to conduct studies using a within-subjects design.
In contrast to comparing those who consume AMED to
those who consume alcohol alone, within-subjects designs
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look exclusively at those who occasionally consume AMED.
Among these AMED consumers, it is possible to compare
the occasions during which they consumed AMED versus
the occasions during which they consumed alcohol alone.
Another important advantage of a within-subjects design is
that if a sufficient sample size is obtained, the actual response
rate of the survey is of minor concern. As long as the sample
of participants chosen for a given study reflects the basic
demographics and characteristics of the overall population,
a large enough sample size with adequate power for the
statistical analyses is sufficient to yield reliable results.
Previous research has generally not adopted this
approach. Until now, only two studies presented the results
of within-subjects comparisons.19,20 Price et al19 reported that
subjects consumed significantly more alcohol when consuming AMED when compared to occasions during which they
consumed alcohol alone; however, this study was conducted
with a sample size that was too small (n = 10) to draw reliable conclusions. Moreover, although the discussion and
conclusions of the paper by Woolsey et al20 only took into
account the between-group comparison (groups of AMED
versus alcohol alone), the within-subjects comparison within
the AMED group revealed important results that support the
idea that: (1) the groups differ from each other across critical
characteristics (eg, alcohol consumption when not mixing)
that do not allow for a valid comparison; and (2) mixing
alcohol with energy drinks does not increase overall alcohol
consumption. These results suggest that when mixing energy
drinks with alcohol, AMED consumers drink significantly
less alcohol compared to occasions when they only consume
alcohol. Since the within-subjects comparison by Woolsey
et al20 was performed in a relative small sample of AMED
consumers (n = 150), future surveys with a larger sample size
are needed to confirm these findings. Therefore, the primary
aim of the current survey is to conduct a within-subjects
comparison within the AMED group to determine if alcohol
consumption and its associated consequences differ when
these individuals consume AMED or alcohol alone.
Another important aspect that warrants investigation is
determining the reasons for mixing non-alcoholic beverages
with alcohol. Interestingly, research has focused almost
exclusively on the effects of mixing alcohol with energy
drinks, whilst other caffeinated beverages, well known to
be mixed with alcohol (eg, colas), did not receive this same
attention. An on-premise study (ie, conducted in bar settings)
showed that many more students mixed alcohol with colas
than with energy drinks,11,21 and therefore suggested that
the single focus on energy drinks may be limiting; however,

International Journal of General Medicine 2012:5

International Journal of General Medicine downloaded from https://www.dovepress.com/ by 100.24.122.117 on 12-Apr-2021
For personal use only.

Dovepress

this should be verified by research comparing energy drink
consumption with other popular mixers. Current information on mixing energy drinks with alcohol is limited and
incomplete,4 and comparisons with other popular mixers
have not been conducted. It is also of interest to determine
if particular reasons for mixing (eg, “to prevent getting
drunk”) result in increased alcohol consumption overall when
compared to other reasons (eg, “because I like the taste”).
There can be many reasons for preferring a specific mixer,
for example whether the drink is caffeinated or contains
sugar or not. However, it seems unlikely that the type of mixer
has an impact on the total amount of alcohol consumed. The
current survey aims to verify this hypothesis.
Given the limitations of previous surveys that have
assessed mixing energy drinks with alcohol, an extensive online survey was developed and conducted in
The Netherlands. The aims of this survey were: (1) to
examine alcohol consumption and its consequences when
consumed alone or when mixed with energy drinks or other
mixers (using a within-subjects design); (2) to determine
the reasons behind mixing alcohol with energy drinks and
other beverages; and (3) to determine individuals’ personality characteristics and their level of risk-taking behavior in
order to predict alcohol consumption and its consequences.
The Utrecht Student Survey will be replicated in the USA,
Australia, and the UK. Data will be pooled and analyzed for
potential cross-cultural differences. This is important since
it has been argued that cultures around the world may differ
in terms of their drinking behaviors. For example, findings
from Australia may not accurately reflect the situation in the
USA, nor can the findings be simply extrapolated to other
continents. Cultures are known to have different drinking
habits, and the social acceptability of alcohol consumption
may differ significantly between them. However, since this
survey uses a within-subjects design, it is hypothesized
that the results obtained in The Netherlands will be significantly different from those obtained in the USA, Australia,
and the UK.

Hypotheses
Given the current scientific evidence available, it is hypothesized that:
1. There is no difference in the total frequency and quantity
of alcohol consumption, and alcohol-related negative
consequences when alcohol is consumed alone or when
mixed with energy drinks.
2. Other beverages such as colas are more popular as a mixer
for alcohol than energy drinks.
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3. Different reasons for mixing alcohol with energy drinks
may result in different overall frequency and quantity of
alcohol consumption.
4. The level of risk-taking behavior is related to the frequency and quantity of alcohol consumption.
In addition to the first part of the survey, a second part
of the survey contained three questionnaires: the Depression
Anxiety Stress Scale-21 (DASS-21), 22,23 the Toronto
Alexithymia Scale-20 (TAS-20),24,25 and the Persons Relating
to Others Questionnaire 3 (PROQ3).26,27 The second part does
not focus on energy drink consumption, but rather aims to
explore the general relationship between personal characteristics and alcohol consumption. The DASS-21 assesses negative emotional symptoms, depression, anxiety, and stress. The
TAS-20 measures alexithymia, which refers to people who
have trouble identifying and describing emotions and who
tend to minimize emotional experiences and focus attention
externally. The PROQ3 measures how an individual relates
both negatively and positively to others.
It was hypothesized that:
1. Stress, anxiety, and depression, as measured with
the DASS-21, are positively related to total alcohol
consumption.28
2. The degree of alexithymia is positively related to the
total frequency and quantity of alcohol consumption;
this effect should also be observed when controlling for
stress, anxiety, and depression.29
3. Negatively relating to others is predictive of total alcohol
consumption; this effect should also be observed when
controlling for stress, anxiety, and depression.

Methods
An online survey consisting of two parts was conducted
between June 6, 2011 and June 16, 2011. To decrease the
likelihood of a non-response bias, participants were offered
an incentive to enter a draw for a chance to win monetary
prizes upon completion of Part 1 and again after completion
of Part 2. In Part 1, monetary prizes included 1 × 500 euros,
and 10 × 50 euros, and in Part 2, monetary prizes included
1 × 250 euro and 20 × 25 euros. The survey was set up using
SurveyMonkey® (Palo Alto, CA), a company that offers
online software to design and collect data from surveys.

Participants
All 70,000 students from the Utrecht University and the
College of Utrecht (Hogeschool Utrecht) in Utrecht, The
Netherlands, were invited by email to complete the survey.
The boards of Utrecht University and the College of
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Utrecht agreed to distribute the invitation email to all their
students, so the researchers did not have access to the email
listings. A response-rate of 10% to 15% was anticipated.30
Participants were included if they were 18–30 years old, and
provided informed consent. Participation was anonymous
and voluntary.

Part 1
To participate in Part 1, students had to provide informed consent on the introductory page of the survey. The first part of
the survey assessed demographic data, as well as participants’
use of medication, drugs, and tobacco products. Following
the demographic questions, participants were asked to answer
a number of questions related to alcohol, energy drink, or
mixed drink consumption. Depending on each participant’s
drinking behavior, these questions were asked when they
(1) consumed alcohol alone; (2) mixed alcohol with energy
drinks; and (3) mixed alcohol with other beverages. Negative
consequences related to specific drinking preferences were
investigated using the Brief Young Adult Alcohol Consequences Scale (BYAACQ). 31,32 Finally, levels of general
risk-taking were evaluated with the RT-18 risk-taking questionnaire.15 The amount of time needed to complete Part 1
varied (between approximately 5 and 20 minutes) depending
on each participant’s drinking behavior.

Demographics
Participants were asked to indicate their sex, age, weight,
height, whether they were members of a fraternity or sorority,
current study phase (bachelor/master), and the number of
study credit points obtained in the prior year. Furthermore,
medication use, medical conditions, smoking, and drug use
were assessed.
Based on their drinking behavior, participants could be
classified as:
1. No alcohol, no energy drinks (NANED).
2. No alcohol, energy drinks only (EDO).
3. Alcohol only, no energy drinks (AO).
4. Alcohol and energy drinks, but not mixed (AED).
5. AMED.
Mixing was defined as the consumption of energy drinks
or other non-alcoholic beverages either 2 hours before or
2 hours after drinking alcohol, which represents a conservative definition of ‘mixing’.20

Consumption questions
Consumption questions were standard questions that investigated the subject’s consumption habits (frequency and quantity)
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considering the particular drink in question, with a focus on
beverage consumption in the past 30 days. These questions
were adapted from the Quick Drinking Screen (QDS). The
QDS contains four consumption questions that have been
shown to be highly reliable and consistent when compared
to the 12-month Timeline Followback method. 33,34 The
QDS was also employed by Woolsey et al.20 If applicable,
the consumption questions were asked for consuming AO,
consuming AMED, and for mixing alcohol with other nonalcoholic beverages. The consumption questions are listed
in Table 1. Regarding the other non-alcoholic mixers, participants had to choose the one mixer they usually preferred.
They had the choice between eight mixers that are popular in
The Netherlands, including cola, diet cola, orange-flavored
carbonated soft drink, blackcurrant-flavored carbonated
soft drink, lemon soda, tonic water, orange juice, and apple
juice. Participants then completed the consumption questions concerning the preferred mixer they chose. Finally, if
applicable, participants were required to report their reasons
for: (1) consuming energy drinks alone; (2) mixing alcohol
with energy drinks; and (3) mixing alcohol with other nonalcoholic beverages (ie, the non-alcoholic beverage they
preferred). Table 2 summarizes the questions surrounding
the reasons and motivations involved with energy drink
consumption, as well as the reasons for mixing alcohol with
energy drinks or other mixers. Participants could report
multiple reasons and add additional motives behind their
beverage consumption patterns.

Brief Young Adult Alcohol Consequences
Scale (BYAACQ)
To study alcohol related negative consequences, the Dutch
version of the BYAACQ was included. The BYAACQ consists of 24 possible consequences of alcohol consumption
that can be answered with ‘yes’ or ‘no’ answers, depending
on whether or not the statement was applicable to the subject within the past year.31 The Dutch BYAACQ has a high
reliability and validity;32 Cronbach’s alpha was 0.816, and
BYAACQ scores were significantly correlated with Alcohol
Use Disorders Identification Test Primary Care scores45
(r = 0.747). In addition, BYAACQ scores were significantly
correlated (P , 0.01) with various drinking variables, including age when the participant first began drinking (r = -0.23),
number of days per week during which the participants
consume alcohol (r = 0.49), number of alcoholic drinks
per week (r = 0.63), and number of drinks consumed on a
regular night out (r = 0.63).32 The outcome score ranges from
0 to 24. Depending on each participant’s specific drinking
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1. How many energy drinks
do you usually have
on one occasion?
2. In the past 30 days, how
many days did you drink
energy drinks?
3. In the past 30 days, how many
times did you have 3 or
more energy drinks on
one occasion?
4. In the past 30 days, what is the
greatest number of energy drinks
you had on one occasion?
5. In the past 12 months, what was
the greatest number of energy
drinks you consumed
on one occasion?

1. A
 t what age did you first consume
alcohol?
2. At what age did you consume
alcohol regularly?
3. How many standard drinks
do you usually have on
one occasion?
4. In the past 30 days, how many days
did you drink alcohol?
5. In the past 30 days, how many days
did you get drunk?
6. In the past 30 days, how many times
did you have more than 5 (males)/4
(females) alcoholic drinks on
one occasion?
7. In the past 30 days, what is the greatest
number of alcoholic drinks you had
on one occasion?
8. On that occasion (previous question),
how many hours did you consume alcohol?
9. In the past 12 months, what was the
greatest number of alcoholic drinks
you consumed on
one occasion?

Note: [X]a applies to the mixer preferred by the participant.

Energy drinks only

Alcohol only

Table 1 Consumption questions
1. When you combine, how many alcoholic
drinks and energy drinks do you usually
have on one occasion?
2. In the past 30 days, how many days
did you combine energy drinks
and alcohol?
3. In the past 30 days, while combining,
how many days did you get drunk?
4. While combining in the past 30 days,
how many times did you have more than
5 (males)/4 (females) alcoholic drinks
on one occasion?
5. While combining in the past 30 days, what
was the greatest number of alcoholic drinks
you consumed on one occasion?
6. On that occasion (previous question), how
many hours did you consume alcohol?
7. While combining in the past 30 days, what
was the greatest number of energy drinks
you consumed on one occasion?
8. While combining in the past 12 months, what
was the greatest number of alcoholic drinks
and energy drinks you consumed
on one occasion?

Alcohol mixed with energy drinks

1. What nonalcoholic beverage do you most
often combine with alcohol?
2. When you combine, how many alcoholic
drinks and glasses of [X]a do you usually
have on one occasion?
3. In the past 30 days, how many days
did you combine [X]a
and alcohol?
4. In the past 30 days, while combining alcohol
with [X]a, how many days did you get drunk?
5. While combining in the past 30 days, how
many times did you have more than
5 (males)/ 4 (females) alcoholic drinks
on one occasion?
6. While combining in the past 30 days, what
was the greatest number of alcoholic drinks
you consumed on one occasion?
7. On that occasion (previous question),
how many hours did you consume alcohol?
8. While combining in the past 30 days, what
was the greatest number of [X]a you
consumed on one occasion?
9. While combining in the past 12 months, what
was the greatest number of alcoholic drinks
and [X]a you consumed on one occasion?

Alcohol mixed with other beverages
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Table 2 Reasons for consumption
Energy drinks only

Alcohol mixed with energy drinks

Alcohol mixed with other beverages

It increases alertness
I like the taste
It makes me less sleepy when driving
It helps concentrating when studying
It is healthy
To keep me awake
It improves physical or
athletic performance
To reduce alcohol hangover effects
It gives me energy
It helps me concentrate better
To relax, reduce
stress
Other, (please specify)

I like the taste
I wanted to drink something else
I felt sad
To get drunk
To prevent getting drunk
It feels like I can drink more alcohol
It feels like energy drinks reduce the
negative effects of alcohol
To sober up
To celebrate a special occasion, party
Because others drink it as well
I received the drink from someone
else (and did not want to refuse it)
To make me happy
To prevent next day hangover
Other, (please specify)

I like the taste
I wanted to drink something else
I felt sad
To get drunk
To prevent getting drunk
It feels like I can drink more alcohol
It feels like this mixer reduces the
negative effects of alcohol
To sober up
To celebrate a special occasion, party
Because others drink it as well
I received the drink from someone else
(and did not want to refuse it)
To make me happy
To prevent next day hangover
Other, (please specify)

behavior, the BYAACQ was completed for consumption of
AO, AMED consumption, and for mixing alcohol with other
non-alcoholic beverages.

RT-18
The RT-18 risk-taking questionnaire15 was developed from
subscale items on impulsiveness and venturesomeness
that were taken from the Impulsiveness-VenturesomenessEmpathy questionnaire;35,36 items on novelty-seeking from
the Temperament and Character Inventory,37,38 and items
on impulsive sensation seeking from the Zuckerman Kuhlman Personality Questionnaire.39 Questions on the RT-18
can be answered with ‘yes’ or ‘no’ answers. Participants
could receive either zero or one point per question, and
scores across all items could be added up to a total score
ranging from 0 (no risk-taking) to 18 (extreme risk-taking).
The RT-18 examines two factors: risk-taking and risk
assessment. All participants completed the RT-18.

Part 2
Part 2 of the survey assessed personality aspects using the
DASS-21,22 the TAS-20,25,40 and the PROQ-3.27 To participate in Part 2, students had to provide informed consent on
the introductory page of the survey. Part 2 took between 10
and 20 minutes to complete. Data from Parts 1 and 2 were
matched together.

quantitatively measures distress along the axes of three
subscales: depression, anxiety (symptoms of psychological
arousal), and stress (the more cognitive, subjective symptoms of anxiety).22,23,41 This is not a categorical measure of
clinical diagnosis. Subjects can respond to statements in
the form of a zero to three point Likert scale to indicate
at what level the stated information applied to them in the
past week.

TAS-20
The 20-item TAS is most widely used to measure
alexithymia.24,40 The TAS-20 has three subscales: (1) the Difficulty Describing Feelings subscale to measure difficulty
describing emotions (5 items); (2) the Difficulty Identifying
Feeling subscale to measure difficulty identifying emotions
(7 items); and (3) the Externally-Oriented Thinking subscale
to measure the tendency of individuals to focus their attention externally (8 items). Items are rated using a five-point
Likert scale whereby 1 = strongly disagree and 5 = strongly
agree. The total alexithymia score is the sum of responses
to all 20 items, while the score for each subscale factor is
the sum of the responses in that subscale. A widely used
TAS-20 cutoff score is 61, which means that participants
scoring 61 or above are described as alexithymic; however, alexithymia is predominantly seen as a dimensional
personality trait.

DASS-21
The DASS-21 was used to assess negative emotional
symptoms. The DASS-21 is a short version of the DASS
questionnaire, which is a self-report instrument that

894

Powered by TCPDF (www.tcpdf.org)

submit your manuscript | www.dovepress.com

Dovepress

PROQ3
The PROQ26 is a 96-item, self-administered questionnaire,
with 12 items contributing to each of the eight scales, which
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corresponds to each octant of the interpersonal octagon.
The scales of the PROQ, named after the octants of the
interpersonal octagon, are called upper neutral, upper
close, neutral close, lower close, lower neutral, lower distant, neutral distant, and upper distant. Of the 12 items,
two refer to positive relating, and the other 10 to negative
relating. There are four options for each item, providing
a score range of zero to three. Thus for each octant scale,
the score range is 0 to 30, and the total score (combining
the scores for each scale) can reach a maximum of 240. In
1995, a revised version of the PROQ was produced, called
the PROQ3.27 The PROQ3 is a shorter version (48 items)
of the PROQ and takes half the time to complete. It also
includes some new items, especially within the upper
close scale.

Validity and representativeness of the sample
The survey had to be completed via the internet. Participants
had to complete the survey within a timeframe of 10 days
after receiving the invitation email. Although in some countries internet access may still be limited, this is not the case
for The Netherlands. In 2008, 99% of the population between
the ages of 15 and 35 years old had access to the internet,42
and all of them reported having used the internet during the
past three months. Given these percentages, limited internet
access is not an issue that may cause any coverage errors.
In order to prevent sampling errors, all Utrecht students
(approximately 70,000) were invited to complete the survey, rather than drawing a random sample of participants.
This increased the chances of having a final data set with
a sufficient sample size to conduct analyses within the
AMED group. This was also important considering that the
survey was accessible by participants for 10 days. In order
to increase the response rate (and thus decrease the risk of
non-response bias), a prize drawing was held among those
participants who completed the survey. It should be noted
that in addition to the email invitation, two teams of recruiters approached students at campuses distributing flyers to
remind the students to complete the survey. To test whether
the respondents were representative of the whole population
of Utrecht students, demographic variables (age and gender)
of the 70,000 students were compared with the obtained
sample (see the Results section).
The following actions were undertaken to clean the data
set. Certain criteria had to be met by participants in order
to be included in the final dataset. First, the participants
had to be between 18 and 30 years of age. In order to be
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able to classify the subjects as part of a specific group (no
alcohol, no energy drinks; energy drinks only; AO; AED;
or AMED) the main questions regarding the consumption of alcohol, energy drinks, and other mixers had to be
completed. Finally, at the end of each part of the survey,
participants were asked if they answered all question truthfully. A negative answer to this question also resulted in
exclusion.

Ethical considerations
After clicking the link in the email, the first page comprised
a short description of the purpose and content of the survey.
It was stated that participation was voluntary, that all information would be treated as confidential and that participants
remained anonymous. By using a click-box participants
had to give informed consent in order to proceed to the
start page of the survey. The Medical Ethical Review Board
Twente reviewed and approved the study protocol. The study
received financial support from Red Bull GmbH (Fuschl
am See, Austria). The company was not involved in the collection and analysis of the data or in the interpretation and
publication of the results. On the final page of the survey,
participants were referred to the website of the Trimbos
Institute if they chose to receive information about alcohol
and drug use.

Sample size
The aim of this survey was to recruit at least 1000 students who sometimes combine alcohol with energy drinks.
Based on the results from a recent online survey at Utrecht
University30 it was expected that the response rate needed to
be at least 10% (n = 7000). Based on previous research7,43
it was estimated that about 15% to 20% of respondents
(n = 1250) would have mixed alcohol with energy drinks
during the past month. Taking into account incomplete surveys and surveys excluded for other reasons, the anticipated
response rate appeared to be sufficient to recruit N = 1000
students who combined alcohol and energy drinks during
the past month. This sample size was also sufficient to
compare total alcohol consumption on occasions when they
do and do not mix alcohol with energy drinks within a 3%
margin of error.

Results
Response rate and final data set
Approximately 70,000 students received the email containing
the link to the online survey. A total of 7158 students opened
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Reasons for exclusion:
not started (n = 39)
<18 years old (n = 71)
>30 years old (n = 499)
Missing group data (n = 525)
Invalid data (n = 22)

Started survey part 1
n = 7158

Included surveys part 1
n = 6002

AO
n = 3185

Other:
NANED n = 488
EDO n = 173
Data other mixers
No data other mixers

AMED
n = 1239

AED
n = 917

n = 2403

n = 999

n = 676

n = 774

n = 186

n = 241

Survey part 2
completed by n = 3579

Figure 1 Flowchart of the survey with group sizes and exclusions.
Abbreviations: NANED, no alcohol no energy drinks; EDO, energy drinks only;
AO, alcohol only; AED, alcohol and energy drinks; AMED, alcohol mixed with
energy drinks.

the link to the survey provided by email. This yielded a
response rate of 10.2%. An overview of participants that were
included in the final data set and those that were excluded
is given in Figure 1.
A total of 39 students did not agree to participate in
the study after reading the informed consent page and
were subsequently excluded from the study. Among the
remaining participants, 570 were excluded because of
their age (71 were younger than 18 years, 499 were older
than 30 years), and 525 subjects did not answer the questions that were necessary to classify them as part of one
of the drinking groups. And finally, 22 subjects stated that
they did not answer the questions truthfully. Of the 7158
students who started the survey, 6002 completed Part 1
of the survey (83.2%). The valid, complete dataset is thus
based on 6002 subjects.
From the 6002 included participants that completed
Part 1, 1361 were not willing to participate in Part 2 of
the survey. Another 54 participants did not agree with the
informed consent presented to them in Part 2. A total of
1008 participants did not answer all questions in Part 2. Thus,
3579 participants successfully completed Part 2.

Obtained group sample sizes
The following groups could be identified:
1. No alcohol, no energy drinks (NANED), n = 488.
2. No alcohol, energy drinks only (EDO), n = 173.
3. AO, n = 3185.
4. AED, n = 917.
5. AMED, n = 1239.

896

Powered by TCPDF (www.tcpdf.org)

submit your manuscript | www.dovepress.com

Dovepress

The AO group was comprised of 3185 participants, of
whom 2403 reported to occasionally mix alcohol with nonalcoholic beverages other than energy drinks. From the subjects who stated that they consumed both alcohol and energy
drinks, but never combined these (AED group, n = 917), 676
reported that they occasionally mixed alcohol with other nonalcoholic beverages. A subset (n = 999) of the AMED group
(n = 1239), claimed that they also occasionally mixed alcohol
with other non-alcoholic beverages (ie, beverages that
were not energy drinks). These numbers are visualized in
Figure 1.
Since subjects could refuse to answer a particular
question, some discrepancies between the group numbers
may have occurred.

Representativeness of the sample
The final dataset was comprised of 6002 students (35.3% male
and 64.7% female). Mean age was 21.97 (±2.53) years, mean
weight was 69.45 (±12.15) kg, and mean height was 1.75
(±0.09) m. A vast majority (80.3%) of participants reported
not being a member of a fraternity or sorority. This data was
compared to other available information (age and percentage
of participants who are female) about the Utrecht student
population.44 Unfortunately the report did not provide sufficient data to statistically compare its data with that of the
current survey. However, it becomes evident that the characteristics of the current sample that completed the survey
reflect those of the general student population at Utrecht
University.

Conclusion
The Utrecht Student Survey provided a valid and reliable
dataset with a sufficient sample size to address the hypotheses
about alcohol consumption and the impact of mixing alcohol
with energy drinks or other non-alcoholic beverages, using
a within-subjects design.

Author contributions
All authors contributed to designing the study, writing the
protocol, and conducting data analyses. Lydia de Haan and
Joris Verster wrote the draft article. All authors read and
approved the final manuscript.

Disclosure
This survey was supported by a grant from Red Bull GmbH
(Fuschl am See, Austria). Red Bull GmbH was not involved
in the design and implementation of the study; with the

International Journal of General Medicine 2012:5

International Journal of General Medicine downloaded from https://www.dovepress.com/ by 100.24.122.117 on 12-Apr-2021
For personal use only.

Dovepress

collection, management, analysis, and interpretation of the
data; or with preparation of the manuscript. Joris Verster
has received research support from Takeda Pharmaceuticals
and Red Bull GmbH, and was scientific advisor for Takeda,
Sanofi-Aventis, Transcept, Sepracor, Red Bull GmbH,
Deenox, Trimbos Institute, and CBD. Berend Olivier is a
scientific advisor for Emotional Brain BV and has received
research support from Emotional Brain, PsychoGenics Inc,
Sepracor, Servier, Abbott, and the Dutch Brain Research
Organization. The other authors have no potential conflicts
of interest to disclose.

References

1. Verster JC, Aufricht C, Alford C. Energy drinks mixed with alcohol:
misconceptions, myths, and facts. Int J Gen Med. 2012;5:187–198.
2. Arria AM, O’Brien MC. The “high” risk of energy drinks. JAMA.
2011;305(6):600–601.
3. Reissig CJ, Strain EC, Griffiths RR. Caffeinated energy drinks – a
growing problem. Drug Alcohol Depend. 2009;99(1–3):1–10.
4. Marczinski CA. Alcohol mixed with energy drinks: consumption patterns and motivations for use in US college students. Int J Environ Res
Pub Health. 2011;8(8):3232–3245.
5. Arria AM, Caldeira KM, Kasperski SJ, et al. Increased alcohol consumption, nonmedical prescription drug use, and illicit drug use are
associated with energy drink consumption among college students.
J Addict Med. 2010;4(2):74–80.
6. Arria AM, Caldeira KM, Kasperski SJ, Vincent KB, Griffiths RR,
O’Grady KE. Energy drink consumption and increased risk for alcohol
dependence. Alcohol Clin Exp Res. 2011;35(2):365–375.
7. O’Brien MC, McCoy TP, Rhodes SD, Wagoner A, Wolfson M.
Caffeinated cocktails: energy drink consumption, high-risk drinking,
and alcohol-related consequences among college students. Acad Emerg
Med. 2008;15(5):453–460.
8. Brache K, Stockwell T. Drinking patterns and risk behaviors associated with combined alcohol and energy drink consumption in college
drinkers. Addict Behav. 2011;36(12):1133–1140.
9. Malinauskas BM, Aeby VG, Overton RF, Carpenter-Aeby T, BarberHeidal K. A survey of energy drink consumption patterns among college
students. Nutr J. 2007;6:35.
10. Penning R, de Haan L, Verster JC. Caffeinated drinks, alcohol consumption, and hangover severity. The Open Neuropsychopharmacology
Journal. 2011;4:36–39.
11. Rossheim ME, Thombs DL. Artificial sweeteners, caffeine, and alcohol intoxication in bar patrons. Alcohol Clin Exp Res. 2011;35(10):
1891–1896.
12. Skeen MP, Glenn LL. Imaginary link between alcoholism and energy
drinks. Alcohol Clin Exp Res. 2011;35(8):1375–1376.
13. Verster JC, Alford C. Unjustified concerns about energy drinks. Curr
Drug Abuse Rev. 2011;4(1):1–3.
14. Miller KE. Wired: energy drinks, jock identity, masculine norms, and
risk taking. J Am Coll Health. 2008;56(5):481–490.
15. De Haan L, Kuipers E, Kuerten Y, van Laar MW, Olivier B, Verster JC.
The RT-18: a new screening tool to assess young adult risk-taking
behavior. Int J Gen Med. 2011;4:575–584.
16. Gunn RL, Smith GT. Risk factors for elementary school drinking:
pubertal status, personality, and alcohol expectancies concurrently
predict fifth grade alcohol consumption. Psychol Addict Behav.
2010;24(4):617–627.
17. Hosier SG, Cox WM. Personality and motivational correlates of
alcohol consumption and alcohol-related problems among excessive
drinking university students. Addict Behav. 2011;36(1–2):87–94.

International Journal of General Medicine 2012:5

Alcohol mixed with energy drinks
18. Ibáñez MI, Moya J, Villa H, Mezquita L, Ruiperez M, Ortet G. Basic
personality dimensions and alcohol consumption in young adults.
Personality and Individual Differences. 2010;48(2):171–176.
19. Price SR, Hilchey CA, Darredeau C, Fulton HG, Barrett SP. Energy
drink co-administration is associated with increased reported alcohol
ingestion. Drug Alcohol Rev. 2010;29(3):331–333.
20. Woolsey C, Waigandt A, Beck NC. Athletes and energy drinks:
reported risk-taking and consequences from the combined use
of alcohol and energy drinks. J Appl Sport Psychol. 2010;22(1):
65–71.
21. Thombs DL, O’Mara RJ, Tsukamoto M, et al. Event-level analyses
of energy drink consumption and alcohol intoxication in bar patrons.
Addict Behav. 2010;35(4):325–330.
22. De Beurs E, Van Dyck R, Marquenie LA, Lange A, Blonk RWB. De
DASS: een vragenlijst voor het meten van depressie, angst en stress.
Gedragstherapie. 2001;34:35–53.
23. Lovibond PF, Lovibond SH. The structure of negative emotional
states: comparison of the Depression Anxiety Stress Scales (DASS)
with the Beck Depression and Anxiety Inventories. Behav Res Ther.
1995;33(3):335–343.
24. Bagby RM, Parker JD, Taylor GJ. The twenty-item Toronto-AlexithymiaScale – I. Item selection and cross-validation of the factor structure. J
Psychosom Res. 1994;38(1):23–32.
25. Bagby RM, Taylor GJ, Parker JDA, Dickens SE. The development of
the Toronto Structured Interview for Alexithymia: item selection, factor
structure, reliability and concurrent validity. Psychother Psychosom.
2006;75(1):25–39.
26. Birtchnell J, Falkowski J, Steffert B. The negative relating of depressed
patients: a new approach. J Affect Dis. 1992;24(3):165–176.
27. Birtchnell J, Shine J. Personality disorders and the interpersonal octagon.
Br J Med Psychol. 2000;73 Pt 4:433–448.
28. Buckner JD, Ecker AH, Proctor SL. Social anxiety and alcohol
problems: the roles of perceived descriptive and injunctive peer norms.
J Anxiety Disord. 2011;25(5):631–638.
29. Thorberg FA, Young RM, Sullivan KA, Lyvers M. Alexithymia and alcohol use disorders: a critical review. Addict Behav. 2009;34(3):237–245.
30. Verster JC, Kuerten Y, Olivier B, Van Laar MW. The ACID-survey:
methodology and design of an online survey to assess alcohol and
recreational cocaine use and its consequences for traffic safety. The
Open Addiction Journal. 2010;3:24–31.
31. Kahler CW, Strong DR, Read JP. Toward efficient and comprehensive
measurement of the alcohol problems continuum in college students:
the brief young adult alcohol consequences questionnaire. Alcohol Clin
Exp Res. 2005;29(7):1180–1189.
32. Verster JC, Herwijnen J, Olivier B, Kahler CW. Validation of the Dutch
version of the brief young adult alcohol consequences questionnaire
(B-YAACQ). Addict Behav. 2009;34(5):411–414.
33. Roy M, Dum M, Sobell LC, et al. Comparison of the quick drinking
screen and the alcohol timeline followback with outpatient alcohol
abusers. Subst Use Misuse. 2008;43(14):2116–2123.
34. Sobell LC, Agrawal S, Sobell MB, et al. Comparison of a quick drinking screen with the timeline followback for individuals with alcohol
problems. J Stud Alcohol. 2003;64(6):858–861.
35. Eysenck SBG, Pearson PR, Easting G, Allsopp JF. Age norms for
impulsiveness, venturesomeness and empathy in adults. Pers Individ
Dif. 1985;6(5):613–619.
36. Lijffijt M, Caci H, Kenemans JL. Validation of the Dutch translation
of the I7 questionnaire. Pers Individ Dif. 2005;38(5):1123–1133.
37. Cloninger CR, Svrakic DM, Przybeck TR. A psychobiological model
of temperament and character. Arch Gen Psychiatry. 1993;50(12):
975–990.
38. Duijsens IJ, Spinhoven P, Goekoop JG, Spermon T, EurelingsBontekoe EHM. The Dutch temperament and character inventory
(TCI): dimensional structure, reliability and validity in a normal
and psychiatric outpatient sample. Pers Individ Dif. 2000;28(3):
487–499.

submit your manuscript | www.dovepress.com

Dovepress

Powered by TCPDF (www.tcpdf.org)

897

Dovepress

International Journal of General Medicine downloaded from https://www.dovepress.com/ by 100.24.122.117 on 12-Apr-2021
For personal use only.

de Haan et al
39. Zuckerman M, Kuhlman DM, Joireman J, Teta P, Kraft M. A comparison of three structural models for personality: The Big Three, the
Big Five, and the Alternative Five. J Pers Soc Psychol. 1993;65(4):
757–768.
40. Bagby RM, Taylor GJ, Parker JD. The twenty-item Toronto
Alexithymia-Scale – II. Convergent, discriminant, and concurrent validity.
J Psychosom Res. 1994;38(1):33–40.
41. Henry JD, Crawford JR. The short-form version of the Depression
Anxiety Stress Scales (DASS-21): construct validity and normative
data in a large non-clinical sample. Br J Clin Psychol. 2005;44(Pt 2):
227–239.

42. Statline Databank. Statistics Netherlands. Retrieved Jun 2012 from
http://statline.cbs.nl/statweb/
43. Miller KE. Energy drinks, race, and problem behaviors among college
students. J Adolesc Health. 2008;43(5):490–497.
44. Van den Heuvel A, Bos GD. Studenten Woon Monitor Utrecht. [Students
housing monitor]. 2011. Available at http://sscweb.hku.nl/clk/show/
id=345036. Accessed 12 June 2012. (Dutch).
45. Babor TF, Higgins-Biddle JC, Saunders JB, Monteiro MG. AUDIT:
The Alcohol Use Disorders Identification Test: Guidelines for Use
in Primary Care. second edition. Retrieved October 10, 2012. http://
whqlibdoc.who.int/hq/2001/WHO_MSD_MSB_01.6a.pdf

Dovepress

International Journal of General Medicine

Publish your work in this journal
The International Journal of General Medicine is an international,
peer-reviewed open-access journal that focuses on general and internal
medicine, pathogenesis, epidemiology, diagnosis, monitoring and treatment protocols. The journal is characterized by the rapid reporting of
reviews, original research and clinical studies across all disease areas.

A key focus is the elucidation of disease processes and management
protocols resulting in improved outcomes for the patient.The manuscript management system is completely online and includes a very
quick and fair peer-review system. Visit http://www.dovepress.com/
testimonials.php to read real quotes from published authors.

Submit your manuscript here: http://www.dovepress.com/international-journal-of-general-medicine-journal

898

Powered by TCPDF (www.tcpdf.org)

submit your manuscript | www.dovepress.com

Dovepress

International Journal of General Medicine 2012:5

