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Abstract

College students are heavy consumers of energy beverages, yet further study
is needed to better understand determinants of use. The purpose of this cross-
sectional study (N = 283) was to identify beliefs explaining unsafe consumption
practices. A principal components analysis revealed three eigenvalues > | explaining
approximately 55% of the variance (health and appearance, performance and
fatigue, and recreation and alcohol). Multiple regression analysis explained 75% of
the variance for intent to consume. Standardized beta for attitude and subjective
norms was p < .001; perceived behavioral control was p < .05. MANOVA was
used to determine the effect of gender on eight dependent variables (Wilks’s
lambda = 3.78, p < .001I). Attitudes and subjective norms influenced the intent
to consume energy beverages, particularly in males. Students viewed energy
beverages as useful for managing health and appearance and performance and
fatigue, and as a way to enhance recreation and alcohol consumption.
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Energy beverages (EBs), their potential for causing adverse effects, and how
they are regulated has been heavily scrutinized, drawing the attention of health
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care professionals, researchers, and policy makers (Jackson et al., 2013;
Sepkowitz, 2013; Thorlton, Colby, & Devine, 2014). Despite their popularity,
critical gaps remain in our understanding of factors contributing to individual
differences, social influence, perceptions, and attitudes regarding consump-
tion practices (Piotrowski, 2014; Sorkin & Coates, 2014). In the symposium
“Energy Drinks: Current Knowledge and Critical Research Gaps,” scientists
summarized that further study is needed to better understand the determinants
of EB consumption (Sorkin & Coates, 2014). With a better understanding of
underlying beliefs and behaviors driving EB consumption, interventions can
be designed to inform college students, potentially leading to safer consump-
tion practices—hence, the rationale for this study.

Conceptual Framework

A goal of this study is to design theoretically informed interventions to sup-
port safe consumption of EBs, as those based on a health behavior theory are
more likely to produce desired outcomes (Fishbein & Ajzen, 2015). The
Theory of Planned Behavior (TPB) is widely used for exploring relationships
between behavioral, normative, and control beliefs, and how these beliefs
influence the likelihood of performing a behavior (Fishbein & Ajzen, 2015).
Various publications, systematic reviews, and meta-analyses of the TPB
(Cooke, Dahdah, Norman, & French, 2014; Downs & Hausenblas, 2005)
provide evidence supporting the extent to which its constructs effectively
predict behavioral intent and behavior. In this model, behavioral intent indi-
cates one’s readiness to perform a behavior, and is considered to be the imme-
diate antecedent of the behavior (Fishbein & Ajzen, 2015). Intent is based on
three constructs: one’s attitude (i.e., underlying beliefs, values) about a par-
ticular behavior, by subjective norms (i.e., beliefs about whether key people
such as friends might approve or disapprove of the behavior), and perceived
behavioral control pertains to one’s beliefs (e.g., fatigue, not enough time)
about ability to exercise control over carrying out a behavior (Fishbein &
Ajzen, 2015). The theory assumes that factors such as culture and environ-
ment operate within the constructs of the TPB and do not independently
explain the likelihood of certain behavior (Fishbein & Ajzen, 2015). In sum-
mary, the TPB posits that a causal chain of beliefs, attitudes, and intentions
drive a person’s behavior (Fishbein & Ajzen, 2015).

EB Consumption in College Students

Prevalence rates of EB consumption range from 34% to 75% in college
students (Berger, Fendrich, & Fuhrmann, 2013; Malinauskas, Aeby,
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Overton, Carpenter-Aeby, & Barber-Heidel, 2007; Seifert, Schaechter,
Hershorin, & Lipshultz, 2011). Young adults consume energy drinks to
fight fatigue, enhance performance and concentration, and use them as mix-
ers with alcohol, fueling concerns related to adverse stimulant effects and
potential toxic effects from excess B-vitamin consumption (Jackson et al.,
2013; Seifert et al., 2011; Sepkowitz, 2013; Substance Abuse and Mental
Health Services Administration [SAMHSA], 2013). Aside from sugar and
caffeine, EBs often contain the herbal stimulant guarana, and assorted vita-
mins which may work together to stimulate central nervous and cardiovas-
cular systems, resulting in mild to severe side effects (Institute of Medicine,
2014; SAMHSA, 2013). A combination of heightened stimulation and
impaired behavioral intention may contribute to high-risk consequences in
college students who mix alcohol with energy drinks (Miller, 2008;
Peacock, Bruno, Martin, & Carr, 2013; U.S. Food and Drug Administration
[USFDA], 2010).

Sex Differences

In a survey of college students (N = 496), Malinauskas et al. (2007) found
that females (53%) consumed more EBs per month than males (42%, p =.01)
and preferred sugar-free versions of EBs (n = 247, p < .01). In this survey,
energy drink consumption patterns for six situations were assessed: insuffi-
cient sleep, need energy, studying, driving car for long periods, mixing with
alcohol, and to treat hangovers. There were no significant sex differences in
use of EBs for these six situations (Malinauskas et al., 2007). However, in a
study of college students (N = 136) conducted by Pettit and DeBarr (2011),
females reported lower consumption rates than males.

Unsafe Consumption Practices

Spending on energy drinks and shots grew 60% in the United States during
the past 5 years (Natural Products Insider, 2013). Energy drink-related emer-
gency department visits doubled during this period of time, with the largest
number of visits occurring in 18- to 25-year-olds; about one third of these
visits involved consumption in combination with alcohol or other drugs
(SAMHSA, 2013). EBs may contain high levels of caffeine, with excess con-
sumption causing increased heart rate and blood pressure, potentially result-
ing in caffeine toxicity (Seifert et al., 2011; SAMHSA, 2013). Arria et al.
(2010) reported increased alcohol consumption, non-medical prescription
drug use, and illicit drug use are associated with energy drink consumption in
college students.
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Product Labeling

Product ingredient labeling is inconsistent and can vary by manufacturer,
making it challenging to gauge actual caffeine content and product safety
(Institute of Medicine, 2014). Manufacturers are legally permitted to market
and sell vitamin-enhanced products as dietary supplements, even when ingre-
dients (e.g., vitamins B6, B12) exceed recommended daily allowances and
known safety issues exist (McCormick, 2010; Miller, 2008). Simon and
Mosher (2007) reported that although product labels warn those under 18
years of age and anyone with health concerns to not consume them, young
adults may not read the labels, or find them confusing and misleading,
prompting lobbying for change in labeling laws to alert consumers as to the
risks associated with consuming alcohol with caffeinated EBs.

Purpose

Using the TPB, as an organizing framework, we sought to better understand
the chain of beliefs and attitudes influencing the intent to consume energy
drinks and/or energy shots—from this point forward, referred to as “energy
beverages” (EBs). Our research questions were as follows:

Research Question 1: What underlying beliefs are associated with col-
lege student intent to consume EBs?

Research Question 2: Are there sex differences in college student beliefs
regarding EBs?

Method

Research Design, Sample, and Data Collection

Upon institutional review board approval, a convenience sample of students
(N = 283) from a large public university were recruited to participate in an
online, cross-sectional survey from April to September 2014. Students >18
years of age were recruited to participate through a research participation
system allowing students to select from a range of possible research projects
for extra credit in participating courses. Because this system supported gen-
eral education required courses, the student pool drew from students in
majors across campus. The survey was anonymous, but the research partici-
pation system awarded 0.5% extra credit for those participating in the proto-
col. Students were informed they could refuse to answer any of the questions.
Upon volunteering to participate, students were directed to an online survey.
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Survey Development

We sought to measure psychological and social phenomena that would assess
EB consumption, following Fishbein and Ajzen’s (2015) recommended pro-
cess for questionnaire construction in the reasoned action tradition. Survey
items captured demographics, EB consumption practices, brief medical his-
tory, and intent to consume EBs (i.e., attitude, subjective norms, and per-
ceived behavioral control). We formulated items measure beliefs potentially
underlying intent to consume EBs, using a five-item Likert-type scale (1 =
strongly disagree, 5 = strongly agree). Belief statements were derived from a
review of literature and open-ended question results. Initial items were
judged, modified, and trimmed by three researchers.

Demographics and EB consumption practices. Participants were asked, “Have
you ever drunk an energy drink and/or shot?” (yes/no), age, sex (male/
female), college year, race/ethnicity, reasons for drinking/not drinking EBs,
side effects experienced, to rate familiarity with ingredients and product
labels, and reasons for mixing with alcohol.

Brief medical history. Questions asked were regarding height/weight, medical
conditions that require seeing a health care provider (e.g., diabetes, heart,
asthma, and attention deficit/hyperactivity disorder), and weekly cigarette
smoking/alcohol consumption. Students were asked to indicate which of the
following topics their health care provider had ever mentioned or discussed
with them: use of EBs, vitamin/mineral supplements, dietary supplements,
caffeine, and alcohol.

Planned behavior constructs. Three items measured future intent to consume
EBs (i.e., It is likely that I will consume EBs on a daily basis; I intend to
consume EBs on a daily basis; and I am certain I will drink EBs on a daily
basis). Three items were developed to measure general attitude toward EB
consumption (i.e., Consuming EBs on a daily basis is helpful to me; Drinking
EBs on a daily basis is enjoyable; It is good to drink EBs on a daily basis).
Three items were developed to measure subjective norms for consuming EBs
(i.e., Other people like me drink EBs on a daily basis; People whose opinion
I respect want me to drink EBs on a daily basis; People close to me drink EBs
on a daily basis). Four items were developed to assess student perceived con-
trol over EB consumption behavior (i.e., I am able to drink EBs on a daily
basis if [ want to; Drinking EBs on a daily basis is easy for me; It is my deci-
sion whether or not I drink EBs on a daily basis; and, Drinking EBs on a daily
basis is within my power). We focused on “daily” EB use to identify the
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extent to which students might engage in potentially problematic consump-
tion most likely to negatively affect health.

EB belief statements. Finally, students rated to what extent they agreed or
disagreed with a variety of statements (Table 1) pertaining to EB consump-
tion. These statements were developed to reflect a broad range of possible
beliefs about EB consumption that may underlie general EB consumption
intentions, attitudes, norms, or behavioral control.

Results

Freshmen students comprised the largest number of responses (35%), followed
by seniors, juniors, and sophomores, respectively; no graduate students
responded. The majority were Caucasian, followed by Asian (21%), Hispanic/
Latino (5%), African American (4%), and Other (2%). More than half of the
respondents were female (59%). The mean age was 20 years (SD = 1.8), and
91% reported having ever consumed EBs. In this sample, 16% reported seeing
a health care provider for diabetes, about one fourth reported attention deficit/
hyperactivity disorder, history of a heart condition, and about one third reported
having asthma. A small percentage reported taking prescription medication for
the aforementioned medical conditions. Five percent reported that their health
care provider mentioned/discussed their use of EBs, and 17% discussed alco-
hol use with them. About 65% reported taking vitamins, minerals, or dietary
supplements at least daily or monthly. Despite high rates of use, nearly 80%
reported they did not believe or were unsure as to the safety of EBs.

The top three reasons for mixing EBs with alcohol were as follows: It
tastes good (47%), hides the flavor of the alcohol (29%), and for an energy
boost (24%). The top three side effects experienced from EB consumption
were trouble falling asleep (46%), tachycardia (36%), and headaches (34%).
When asked, “If you no longer consume EBs, why did you discontinue use?”
27% reported that they did not like the taste, 21% experienced an upset stom-
ach or nausea, and about 21% reported EBs did not boost energy and were too
expensive. Less than 5% reported mixing EBs with alcohol as a means of
reducing hangovers, being able to drink more alcohol and not feel as drunk,
and to enhance mental alertness while drinking. When asked how many times
did you mix EBs with alcohol this past month, 69% reported zero or never,
while the remainder reported having done so one or more times.

Product Labels

About one fourth of the students reported that EB product labels were hard to
read and understand, and 38% did not pay attention to labels. Although 34%
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reported that labels were easy to read, only 21% felt they were easy to under-
stand. Nearly 80% reported that they do not choose or are unsure if they are
choosing zero-calorie EBs. Regarding serving size, only 18% followed label
recommended dosages or were aware that some products are labeled single
serving, while others are two servings. Students correctly reported that
“Guarana is . . . ” a natural stimulant (67%), and incorrectly reported that it is
an herb that enhances longevity (27%), an herbal stress reducer (17%), and a
low-calorie sweetener (25%).

Factors associated with intent to consume EBs. We conducted a principal com-
ponents analysis of belief statements to investigate issues that might underlie
EB perceptions and intent. No assumption of orthogonality was assumed;
therefore, we used an oblimin rotation to facilitate interpretation. Table 1 lists
item means and primary factor loadings for EB belief statements. Twenty-
three items from our survey were subjected to the analysis, which identified
three factors with eigenvalues exceeding 1, accounting for 54.1% of the vari-
ance among the variables. Health and appearance (Component 1) explained
37.6% of the variance, fatigue and performance management (Component 2)
explained 11.02%, and recreation and alcohol use (Component 3) explained
5.49% additional variation. Items with loadings more than .5 were included
in the creation of new variables representing each component.

Table 2 displays Pearson’s correlations between the major study variables
and EB consumption intent, along with means, standard deviations, and
Cronbach’s alphas for each. Attitudes, subjective norms, and perceived
behavioral control were all significant, positive correlates of intent, with atti-
tudes showing the strongest correlation, followed by subjective norms and
perceived behavioral control. In addition, the three belief components were
also significantly correlated with most of the planned behavior constructs,
suggesting that these beliefs may play important roles in the formation of EB
attitudes, norms, behavioral control, and intent. In particular, beliefs that EBs
may be healthy and enhance appearance were strongly associated with intent,
as well as beliefs about recreational benefits and alcohol consumption.

Hierarchical multiple regression analysis was used to examine the ability
of the variables to collectively predict EB consumption intent. As we were
interested in the extent to which the belief components predicted intent above
and beyond the traditional planned behavior constructs, we entered attitudes,
subjective norms, and perceived behavioral control in the first stage, and
entered our three belief factors (health and appearance, performance and
fatigue, recreation and alcohol) in the second stage. Results indicate that
planned behavior predictors significantly predicted intent, R? = .75, F(3, 272)
= 272.1, p < .001. The addition of the belief components significantly
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Table 2. Pearson’s Correlations Among Measures of EB Consumption.

Measure | 2 3 4 5 6 7 M SD «

I. Intent — 1.59 .84 95

2. Attitude 86Tt — 1.85 .87 .83

3. Subjective norm  .58% 57% 224 86 .67

4, Perceived 23 30k 38— 322 91 .68
behavior control

5. Health and JOEE TORE 48k 8k 2.12 .74 93
appearance

6. Performance and .03 A0 6% 39 26% — 3.74 83 .6l
fatigue

7. Recreation and 290k 300k 39k 3@k 49%k 43 . 28] .80 .71
alcohol

*Correlation is significant at the .05 level. **Correlation is significant at the .01 level.

improved the prediction of intent, AR? = .02, AF(3, 269) = 7.99, p < .001.
Overall, the model was strongly predictive of intent, R? = 0.77, F(6, 269) =
150.54, p < .001. Standardized coefficients for variables in the full model
were attitude (B = .66, p < .001), subjective norm (f = .13, p = .001), per-
ceived behavioral control (B = —.04, p = .23), health and appearance (p = .2,
p < .001), performance and fatigue (B = —.09, p = .01), and recreation and
alcohol (B =-.003, p = .93).

Are there sex differences in college student’s perceptions of EBs? Our final
research question explored differences between males and females on TPB
constructs and EB beliefs. Table 3 displays results of a MANOVA for the
dependent variables. Overall, this analysis was significant, explaining
approximately 11% of the variation in the dependent variable. In all cases,
men reported higher scores than women on the dependent variables with the
exception of the performance and fatigue component.

Discussion

The prevalence of EB consumption in this sample of students was greater
than previously reported (Attila & Cakir, 2011; Berger et al., 2013; Seifert
et al., 2011). Despite their popularity, the majority of students believed that
EBs were unsafe or were unsure as to their safety. Although the vast majority
of students have consumed EBs, most do not consume them on a daily basis.
The rates of students who reported they had been diagnosed and prescribed
medication for attention deficit/hyperactivity disorder or asthma mirror the
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Table 3. MANOVA for Categorized Variables: Pairwise Comparisons, by Sex.

Male Female Total
(n=110) (n = 160) (n =270)

Dependent variable M SD M sD M SD p Mp

EB consumption behavior> 096 021 087 034 090 029 .009 .025
Intent? 1.74 096 147 072 158 0.83 .007 .027
Attitude? 209 097 1.67 075 184 087 .000 .055
Subjective norm? 240 087 213 085 224 086 .012 .023
Perceived control* 341 095 3.09 088 322 090 .005 .029
Health/appearance? 231 099 196 086 187 093 .000 .055
Performance/fatigue 379 099 371 1.02 396 1.0l .442 .002
Recreation/alcohol? 301 1.02 267 1.18 321 1.12 .000 .044

Note. Adjustment for multiple comparisons: Holm—Bonferroni. Wilks’s lambda = .89,
F(8, 264) = 4.261, p <.001, Mp =.l14. EB = energy beverage.
iThe mean difference is significant at the .05 level.

national prevalence rates of 11% and 8%, respectively (Centers for Disease
Control and Prevention, 2016a, 2016b). Given the high rates of EB, dietary
supplement, and vitamin use in this sample, a potential for drug—food interac-
tion exists. However, surprisingly low rates were reported for health care
providers discussing use of EBs, alcohol, caffeine, dietary supplement, and
vitamin consumption. Food, caffeinated nutritional supplements, and alcohol
can alter the way medications work, potentially creating side effects (USFDA,
2013) such as B-vitamin toxicity (Consumer Lab, 2015; McCormick, 2010).
For these students, rates of mixing EBs with alcohol were similar to those
reported in previous studies (Arria et al., 2010; Berger et al., 2013; USFDA,
2010), and about one fourth indicated mixing “for an energy boost.” Young
adults with genetic and behavioral health disorders may be at increased risk
of cardiac events when consuming stimulant-containing EBs, particularly
when combined with alcohol and certain prescription medications (Arria &
O’Brien, 2011). The USFDA (2010) banned the manufacture of pre-mixed
caffeinated alcoholic beverages on grounds that they were not “generally rec-
ognized as safe,” further underscoring the importance of ongoing education
about the risks associated with caffeine-containing EB consumption.

Some students mistakenly indicated that guarana was an herb that
enhances longevity, an herbal stress reducer, and/or a low-calorie sweetener.
Many students in this sample found product labels difficult to understand.
Health care providers should discuss common EB ingredients and potential
interactions, safety concerns, implications for those with comorbidities, or
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those consuming prescription medications. Findings from this survey illu-
minate the need to raise awareness about risks associated with mixing EBs
with alcohol, excess EB consumption, and the importance of reading prod-
uct labels for caffeine, vitamin, and carbohydrate content, serving size, and
to discourage consumption when taking vitamins to avoid potential vitamin
toxicity (Miller, 2008).

The TPB was useful as an organizing framework for this study. Three
distinct categories of beliefs about EBs were identified, which help to explain
variation in intent, attitudes, normative pressure, and perceived behavioral
control. Students see energy drinks as potentially useful for managing (a)
health and appearance, (b) fatigue and cognitive performance, and (c) as a
way to enhance recreational activities, particularly in the context of alcohol
consumption. These three sets of beliefs were differentially associated with
intent, attitude, subjective norms, and perceived behavioral control. Health
and appearance and recreation and alcohol beliefs seem to exert the most
influence on intent to consume EBs on a daily basis. Attitudes and subjective
norms were key factors influencing intent to consume EBs in these college
students. Attitude and daily intent to consume EBs seem to be at least moder-
ately tied to social activities and the behaviors of others in their social net-
works. Social pressure to consume EBs for health reasons or to mitigate/
enhance unhealthy behaviors (e.g., drinking alcohol) were most prominent.

Items associated with health and appearance from our principal compo-
nents analysis reflected student beliefs that EB consumption may facilitate
management of these goals. In particular, EB consumption was felt to be
associated with weight loss, promoting health, and good nutrition. Given that
health and appearance items loaded on the same component, it may be that
students do not differentiate these two concepts very clearly. Good health, for
many of these students, appears strongly related to weight management and
physical appearance. It appears that students holding these beliefs may be
aware that certain product ingredients (e.g., caffeine, guarana) or zero-calorie
versions may stimulate metabolism and promote weight loss. Furthermore,
they may connote vitamins and herbal ingredients commonly found in EBs
with good health and nutrition, thereby enhancing health and appearance. It
also appears that students holding these beliefs are more likely to think of
EBs in the same category as sports drinks, and that they might enhance ath-
letic ability. The items associated with fatigue management reflected beliefs
that EBs perk one up when tired, and improve mental alertness. Unlike the
first component, these beliefs reflect awareness that EBs may not actually be
healthy, even though they address an immediate physiological need such as
fatigue. In a study of Turkish college students (Attila & Cakir, 2011), about
20% thought of EBs as “unhealthy,” whereas our sample reported more than
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twice this rate when asked if EBs were safe. Finally, recreation and alcohol
(Component 3) included items related to recreational use of EBs, particularly
in the context of alcohol consumption. Some students seem to view EBs as
either a way to augment the intoxicating effects of alcohol or somehow miti-
gate the effects of alcohol. Beliefs associated with this component included
items that link EBs to social activities, supporting findings from Malinauskas
et al. (2007). Attitudes, subjective norms, perceived control, and intent were
all significantly predicted by EB beliefs. In particular, almost half of the vari-
ance associated with attitudes and intent was associated with underlying
beliefs regarding EBs. Attitudes toward EBs were most strongly predicted by
health-related beliefs. Normative pressure to consume EBs was best explained
by variation in health and recreation-related beliefs. Perceived behavioral
control was best explained by fatigue- and recreation-related beliefs. Overall
intent was best explained by health- and fatigue-related beliefs. Although true
multicollinearity is rare, the multiple collinear relationships among the vari-
ables may confound the analyses conducted in this study.

Men, more so than women, appear to hold more positive views of EBs
across almost all variables, suggesting they may be at more risk relative to
EB consumption than women. Study findings by Malinauskas and colleagues
(2007) indicated that college students (both sexes) use energy drinks in a
similar fashion. However, males accounted for more energy drink—related
visits to emergency departments than females, between 2007 and 2011, sug-
gesting that males may take more risks with mixing EBs with alcohol and/or
prescription medications or illicit substances, such as marijuana (SAMHSA,
2013).

Limitations of our study include use of a convenience sample and self-
reported data, making it difficult to gauge over- and under-reporting of infor-
mation. Findings are not completely representative of all college students, as
data only reflect behaviors of those attending one university. Consumption
practices may vary in different populations, including those not attending
college. The planned behavior questions focused on “daily use” of EBs,
which may have excluded some responses.

College students are heavy consumers of EBs, yet little is known about
what influences consumption. This is the first study, to our knowledge, to
specifically attempt to identify underlying categories of beliefs that could
help explain unsafe consumption practices. As such, it has meaningful impli-
cations for the design of theory-driven health campaigns and interventions
targeted to reduce problematic EB consumption—particularly when mixed
with alcoholic beverages. Students who view EBs as a way to mitigate the
intoxicating effects of alcohol may be prone to over-consumption. This may
also be the case for students who see EBs as potentially augmenting the
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“buzz” associated with alcohol consumption. Future research should further
focus on how student beliefs about EBs are formed. For instance, does stu-
dent exposure to EB marketing material foster problematic student beliefs
about health benefits of EBs, or increase perceptions that EBs augment social
activities and enjoyment? Many students in this sample found product labels
difficult to understand, highlighting potential policy implications.
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