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1.0

INTRODUCTION

The consumption of energy drinks such as Blue Ox, Red Bull, Adrenaline Rush, Power House,
and Atomic Energy has steadily increased over the past decade. Particularly among younger
populations, these drinks have become an encouraged source (or perceived source) of physical
stamina, mental alertness, and nutrition. Despite the fact that some colleges in the U.S. and
Canada have banned the selling of energy drinks due to increased abuse and associated negative
consequences such as heart arrhythmia, seizures, and death [1], two published studies reveal the
extent to which energy-drink consumption has continued to increase. In 2001, only 22 percent of
young college students were using energy drinks [2], whereas two years later in 2003, 42.3
percent of adolescents (age 11-18) were consuming these beverages [3].
The dramatic increase in consumption of energy drinks may be due to the fact that adolescents
and young adults are not getting sufficient sleep on a day-to-day basis. According to the
National Sleep Foundation, teens and adolescents tend to function on a later circadian cycle
(making it more difficult for them to be alert early in the day) and require more sleep (a
minimum of 8.5-9.25 hours per day) than their adult counterparts [4]. Since work and school
schedules rarely take these facts into account, a recent poll suggests that only 20 percent of
adolescents are getting sufficient sleep [5]. Carskadon, Acebo, and Jenni [6] likewise reported
that adolescents sleep too little, and that their sleep occurs at the wrong circadian phase. As a
result, the younger population suffers from increased risks for excessive sleepiness, difficulty
with mood regulation, impaired academic performance, learning difficulties, school tardiness and
absenteeism, and increased risk of accidents and injuries.
This young population is currently entering into our U.S. military, and anecdotal reports reveal
that a high percentage of these individuals are consuming energy drinks. Presumably, this is
because of effective marketing on the part of manufacturers [7] as well as peer pressure and
perceived health benefits [3]. In addition, empirical evidence suggests that energy drinks offer
some cognitive benefits. Specifically, a study that compared a caffeinated-taurine drink (energy
drink) to both sugar-free and sugar-containing drinks found that energy drink consumption
improved attention and verbal reasoning without affecting memory in non-caffeine-deprived
subjects. [8]. A comparison of a caffeinated drink, a glucose-containing drink, a ginkgo biloba
drink, and a whole drink (containing all three ingredients) in caffeine-restricted subjects revealed
a synergistic effect of the combined ingredients which led to improved memory and attention [9].
Further investigation into the effects of combined glucose-caffeine drinks indicated mitigation of
vigilance decrements and decreased subjective ratings of mental fatigue during extended testing
periods [10]. A recent electrophysiological/performance study showed that a caffeinated glucose
beverage not only improved accuracy and reaction time during sustained mental work, but
enhanced characteristics of visual evoked responses associated with visual cortical processing
and decision making [11]. In terms of the ability of energy drinks to alleviate fatigue from sleep
loss, Reyner and Horne [12] found that simulated driving performance and subjective fatigue
ratings both were improved after consumption of 250 ml of Red Bull in comparison to placebo in
sleep-restricted volunteers. Thus, there are several factors that make the consumption of energy
drinks attractive to young adults.
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However, this is not to say that energy-drink consumption is universally accepted as safe and
effective. In terms of physical performance, athletes relying on these drinks to produce a
“competitive edge” could be at greater risk of dehydration due to the fact that caffeinated drinks
produce diuretic and natriuretic effects [13]. In terms of cardiac risk, Cannon, Cooke, and
McCarthy [14] described a case in which a 25-year-old (with a pre-existing heart condition)
suffered intractable ventricular fibrillation after consuming an energy drink containing a high
concentration of caffeine. In terms of the mental benefits of energy-drink consumption, it may
be that immediate benefits are offset by later decrements particularly in fatigued individuals.
Contrary to the results obtained earlier by Kennedy and Scholey [10], Anderson and Horne [15]
found that subjects did not consistently benefit from a caffeinated-glucose drink. During the first
part of testing (after sleep restriction), there was no difference between the drink and placebo;
however, towards the end, both performance lapses and subjective ratings of sleepiness were
higher under the energy-drink condition than under placebo. Furthermore, it should be noted that
the combination of energy-drinks and alcohol can be quite dangerous. Ferreira, de Mello,
Pompeia, and deSouza-Formigoni [16] found that energy-drink consumption reduced subjective
symptoms of intoxication, but did not affect the objective impairments in motor coordination and
reaction times.
In light of the conflicting evidence on the safety and efficacy of energy-drinks consumption in
the general population, it is disconcerting that no studies have been performed on the prevalence
of energy-drink usage among young military personnel. As was noted earlier, subjective reports
(Chris Hallman, & John Caldwell, 2007; personal communication) are that many of our younger
troops are consuming several of these beverages each day. More disturbing is that fact that some
military leaders may be encouraging the use of these beverages despite the lack of clear evidence
of safety and effectiveness.
Clearly, there is a need to understand whether or not energy-drink consumption should be a
matter of concern for the military research and medical communities. In addition, since
personnel who rely on energy drinks for performance enhancement may be co-administering
other types of nutritional supplements, an examination of supplement consumption appears
warranted as well. The main objective of the present survey is to provide a basic appreciation for
the extent of beverage/supplement consumption in one sample of young Air Force personnel
(USAF aviation mechanics, inspectors, and managers from the installations).
2.0

METHODS

Letters of Agreement were distributed to and preliminary plans were made to collect survey data
at select U.S. Air Force installations. Specifically, these installations included McChord AFB,
Hurlburt Field, Dover AFB, and RAF Mildenhall. Unfortunately, McChord AFB was the only
installation to return a signed and approved installation notice (see Appendix A).
2.1

Subjects

USAF maintainers, support, medical and operational personnel from the McChord Air Force
Base installation were selected for this study. A total of 400 surveys were returned out of
approximately 3000 sent (though it could not be identified how many of these individuals were
deployed). Since 23 surveys were completed by civilian and retired ranks, and the objective of
2

the investigation was to survey active-duty military, these surveys were deleted from the sample.
Thus, only 377 surveys are included in the following assessment. A total of 82.76% of the
respondents were Males. The age range for this group is from 19 to 59 (average age = 29.48) and
includes all ranks with both enlisted and officers represented. The following ranks are listed in
percentages in Table 1.
Table 1: Representation of Enlisted and Officer Ranks
Enlisted
RANKs
E2
E3
E4
E5
E6
E7
E8
E9

0.80%
11.67%
16.45%
11.94%
10.34%
10.88%
2.65%
0.27%

Officer
RANKs
O1
O2
O3
O4
O5

2.12%
5.84%
14.06%
1.86%
1.06%

It is implied from this sample that a broad range of educational backgrounds and work
experience are represented. Specifically, the representation of Years in Service ranges from 5
years to 34 years with an average of 9.07 years reported. To secure anonymity, no other
demographics were collected. In fact, the survey itself stated that rank and years in service is not
required if the participant feels that it may reveal his/her identity. For this reason, the above
percentages may be under representative of the reported ranks. Specifically, 9.8% of the surveys
did not contain information regarding rank.
2.2

Procedures

Upon obtaining approval from the Wright Site Institutional Review Board, a Survey Control
Number was requested and subsequently issued from the Air Force Survey Office. The attached
survey (see Appendix B) was sent via email to the flight community and other enlisted and
officer personnel at McChord AFB. An informed consent brief was included in the email to
ensure that each participant understood that participation was voluntary and so that contact
information was available to each potential participant in case any problems or complaints
occurred. This informed consent information is presented below:
Informed Consent Document for
Prevalence of Energy-Drink and Supplement Usage in a Sample of Air Force Personnel
Principle Investigators: Regina M. Schmidt, Air Force Research Laboratory Contractor,
937.255.5156, Regina.Schmidt.ctr@wpafb.af.mil
Chris Hallman, LtCol, U.S. Air Force Special Operations Command,
678.343.1635, Christopher.hallman@hurlburt.af.mil
Associate Investigators: Lindsey K. Reed, Air Force Research Laboratory Contractor, 937-2554395, Lindsey.Reed@wpafb.af.mil
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The purpose of this study is to gain information regarding the usage of energy drinks and
nutritional supplements within a U.S. Air Force population. Your participation in this study is
voluntary and no adverse action will be taken against you should you choose not to participate.
You will be asked to complete a short survey regarding your levels of consumption of energy
drinks and nutritional supplements. The survey is anonymous. The data collected from this study
will be recorded in such a way that your personal identification can not be revealed. If you have
any questions or concerns regarding this study, you may contact Regina Schmidt at
937.255.5156.
Surveys were completed online and submitted via email to the principle investigator‟s secure
Wright Patterson AFB email account. All surveys were then downloaded and renamed to
eliminate any personal identification from the responses. Appendix B includes a summary of the
results from 377 surveys. A discussion of these results is presented below.
3.0
3.1

RESULTS

Energy Drink Prevalence

Of 400 surveys that were returned, 377 are included in this report (civilian and retired ranks were
not included in this summary). Overall, 61.01% of respondents reported energy drink usage with
30.5% reporting the consumption of energy drinks at least once per week. Recall that a
prevalence rate of 22% for college students was reported in 2001 [2] and 42.3% usage for
adolescents in 2003 [3]. 23.61% reported moderate usage, while only 5.57% reported daily
consumption. Another interesting statistic is that 37.02% of those reporting energy drink usage
claims to have been drinking them for 1-3 years and 18.63% reported having consumed energy
drinks for 4-6 years.
The majority of energy-drink users reported that Monster and Red Bull were their primary brand
choices. These two name brands were also listed as the primary second choices indicating that
those who responded that either brand was their top choice also selected the other as a second
choice. By far, this makes Monster and Red Bull the top two name brands listed by this enlisted
and officer population. Full Throttle and Rockstar also were considered popular brands
(percentages are listed in Appendix B). When asked why certain brands were preferred, the
number one answer was taste followed by several “health-related” statements such as lower
calories, fewer side effects, and more vitamins. In addition, availability and price were
mentioned.
3.2

Energy Drink Effects, Side Effects, and Influencing Factors

The number one energy-drink effect reported by the present population was increased mental
alertness (77.39%) followed by increased mental endurance (39.13%). Increased physical
endurance also was reported by 35.22%. Several negative side effects were reported as well.
Included were: Increased heart rate (31.30%), trouble falling asleep (30.87%), dehydration
(20.87%), nervousness (10.87%), trouble staying asleep (10.87%), headaches (7.39%), nausea
(7.83%), and dizziness (4.78%). One individual reported hallucinations and another individual
reported nosebleeds. Both of these participants stated they rarely used such products. Several
individuals felt that they had not experienced any of the listed side effects. Table 2 includes a
4

breakdown of the percentage of reported side effects by frequency of intake. In general, the
positive and negative side effects are only slightly higher for those who consume energy drinks
more regularly. However, dehydration and trouble staying asleep appear to be side effects most
associated with regular consumption.
Table 2: Breakdown of the Percentage of Reported Side Effects by Frequency of Intake.

When asked about factors that influenced the participants‟ decisions to use energy drinks, the
three dominant responses included: “they increase my mental energy” (57.39%), “I enjoy the
taste” (53.48%), and “they increase my physical energy” (49.57%). In addition, the majority of
“write-in” responses (included in the “Other” category) were related to fatigue. Specific
comments include to “increase alertness,” “ability to stay awake,” and “reduces fatigue.”
Discontinued use was mostly due to perceived negative health effects or negative side effects
(various responses were written additions included in the “Other” category). In addition, 19.75%
of individuals claimed high expense as an influencing factor.
Very few individuals claimed to use energy drinks as a meal replacement (3.17%). As for ready
availability of the products, 93.90% claim mass availability on base, and 33.42% of respondents
claim that energy drinks are readily available in their work area. It is important to note that the
reported preferred brand of energy drink may be due to it‟s availability on Air Force
installations.
3.3

Vitamin Prevalence, Effects, Side Effects, and Influencing Factors

Interestingly, less people reported vitamin intake (51.46%) than energy drink usage. The
majority of respondents claiming to take vitamins reported the daily intake of some form of
multivitamin. While a very small percentage of respondents reported negative side effects (less
than 5%), a moderate percentage reported positive side effects of vitamin use including:
increased mental alertness increased physical endurance (28.35%), increased mental endurance
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(21.65%), and increased physical strength (14.95%). Several individuals reported that they
experienced no side effects.
3.4

Nutritional Supplement Prevalence, Effects, Side Effects, and Influencing Factors

Only a moderate percentage of respondents reported nutritional supplement intake (19.89%). Of
these respondents, most said their nutritional supplement consisted of some form of glucose or
protein supplement (e.g., Glutamine, Whey Protein, protein shakes, etc.). Of the supplement
users, a large percentage reported occasional (37.33%) or daily intake (40.00%). The most
frequently reported effects include: increased physical endurance (54.67%), larger muscles
(42.67%), increased physical strength (40.00%), increased mental alertness (32.00%), and
increased mental endurance (21.33%).
4.0

DISCUSSION

The present study was implemented in order to determine the prevalence of energy drink
consumption and the factors influencing energy drink usage. In addition, vitamin intake and
nutritional-supplement intake data also were collected. Overall, the percentage of people who use
energy drinks in this Air Force enlisted and officer population apparently exceeds that of the
general population (22% of college-age students [2] and 42.3% adolescents [3]) , although direct
comparisons are difficult. However, the frequency with which the present Air Force population
consumes such beverages is low. While 61.01% of respondents claim to consume energy drink
beverages, only 6.90% drink one or more beverages per day. In light of America‟s average per
capita caffeine consumption of 193 mg per day mainly from coffee [17], and despite the fact that
energy drinks contain other potential stimulants, the consumption of a single additional drink per
day at first does not appear to be cause for concern especially since the Institute of Medicine has
concluded that up 800 mg caffeine per day is safe [18].However, it is disconcerting that despite
the low frequency of energy-drink consumption, several negative side effects were reported
including increased heart rate, dehydration, nervousness, trouble falling asleep, and trouble
staying asleep. Negative side effects that are more specific to regular users include trouble
staying asleep and dehydration. Regardless of such negative side effects, the fact that 77.39%
claim increased mental alertness as well as other positive effects (increased physical and mental
endurance) appears to make the negative side effects bearable to users, though some indicated
stopping consumption due to these effects.
Are the positive effects of energy drinks “real” or are they simply perceived based on user
expectations? As discussed above [10,15], this is a point of debate that presently remains
unanswered. As a health research community with the goal of maintaining safety, effectiveness,
and general well being, it seems important to address this issue with additional controlled
studies, and if in fact that cost/benefit analysis of energy drinks turns out to be less than
favorable, better, more reliable, and safer methods of increasing alertness and stamina should be
promoted. If for instance, personnel are consuming these products to overcome the effects of onthe-job sleepiness, there are several scientifically-proven fatigue management strategies such as
proper shift scheduling, naps, and improved sleep that should be considered as healthier
alternatives.
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Unfortunately, the mass availability of energy drinks both on base (93.90%) and at Air Force
work installations areas (33.42%) creates the appearance that these beverages are acceptable
alternatives to more natural alertness-enhancing strategies. The fact that approximately 1 in 3 Air
Force service members has immediate access to energy drinks; may in and of itself promote the
usage of these products. In fact, 10.00% of respondents indicated that they consume these
beverages simply because of mass availability and the limited availability of other beverages.
An interesting implication of the current investigation is that energy-drink consumption may be
overtaking the use of vitamins and supplements in the military. The present study revealed that
60% of respondents consumed energy drinks, but only 52% took vitamins and only 20% used
supplements. This level of vitamin and supplement use is dramatically lower than the 76% of
vitamin/supplement use within an earlier sample of Army soldiers [19]. Although direct
comparisons are likely confounded by many factors, such a discrepancy might indicate a new
trend worthy of further investigation. Are issues related to fatigue management (which appear
primarily responsible for energy-drink usage) overriding basic health concerns (for which
vitamins are taken) or a focus on increased physical endurance and muscle size (for which
supplements are reportedly being taken)? If so, such a change further validates data from the
general population that there is an upward trend in the amount of sleep deprivation (and related
fatigue) in America [20]. Perhaps more attention should be paid to correcting this problem than
to designing or promoting artificial means of sustaining day-to-day performance.
5.0

FUTURE DIRECTIONS

Despite limited information in the literature regarding the safety and efficacy of energy drinks in
operational settings, there is evidence that these beverages are widely available and frequently
consumed by military service members. Although some energy-drink ingredients may provide a
short term benefit, the combination of these ingredients with high levels of sugar may also
contribute to the “crash” that has been found to occur after consumption [15]. Thus, at a
minimum, careful studies should be performed in order to determine which ingredients and
combination of ingredients are safe and efficacious. Meanwhile, perhaps the research
community and the military leadership should endeavor to correct whatever problems underlie
the prevalence of energy drink consumption. If fatigue is the problem, more sleep and better
schedules are safer solutions.
Finally, a similar survey should be administered to other military populations in order to
compare the prevalence rate and influencing factors of energy drink consumption across the U.S.
military. It is critical to have documentation of the use of potentially harmful substances so that
safety regulations can be generated if such a need occurs.
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Appendix B: Energy Drink and Nutritional Supplement Consumption Survey

Energy Drink and Nutritional Supplement
Consumption Survey (SCN: 07-057)
Representatives of the U.S. Air Force Research Laboratory and the Air Force Special Operations Command greatly
appreciate your time completing the following survey. The information collected with this survey will be used to
determine the frequency of consumption of "energy drinks" and nutritional supplements within the U.S. Air Force
population as well as associated positive and negative effects of consumption. Please answer the following questions
with accuracy and honesty (responses are anonymous).
Thank you,
Your U.S. Air Force Research Laboratory and Air Force Special Operations Command Representatives

1. How often do you consume "energy drinks" such as Red
Bull, Monster, Viper, etc? (Please select. If you answered
“never” you may skip to item #9).

Never

377 Total Surveys are included in this summary

Occasionally (1-6 per week)

38.46%

Rarely (less than 1 per week)

Regularly (1-2 per day)

30.50%
23.61%

5.57%

Frequently (>3 per day) 1.33%

2. Please rank-order your top three brands. If you only
drink one or two brands, only name one or two.

11

61.01% Report
Energy Usage
with 30.50%
reporting Usage
at Least once per
Week.

3. Why do you prefer your favorite brand?

I prefer the way it tastes

These statistics are percentages of responses for only those
who reported energy drink usage.

69.49%

This one gives me more energy than other brands I've tried
My friends drink this brand

2.54%

I like the way the can looks

0.42%

This drink has the highest "cool" factor
Other

4.66%

1.69%

21.19%

Please list other reasons here:

Examples include price, availability, and health reasons
such as lower calories, less jitters, more vitamins, etc.
4. How long have you consumed energy drinks?

A few months

8.37%

1-3 years

37.02%

4-6 years

18.63%

more than 6 years

6.46%

I do not regularly consume energy drinks

5. Please fill in what you have experienced as a result of
consuming "energy drinks." (You may check more than one)

Increased mental alertness

77.39%

20.87%

Dehydration
Nausea

28.52%

7.83%

Larger muscles

0.87%

Dizziness

4.78%

Headaches

7.39%

Increased physical endurance

35.22%

Seizures

%

4.62%

0.0%
4.62%

%
Improved creativity
Nosebleeds

10.00%

0.43%

Increased heart rate 31.30%
Increased mental endurance

39.13%

Heart arrhythmia (to your knowledge)
Hallucinations (visual illusions)
Increased physical strength
Nervousness

2.61%

0.43%
8.26%

10.87%

Trouble staying asleep

10.87%

Trouble falling asleep

30.87%

Additional (please list below):
additional experiences:

16.09%

Examples include tremor, heartburn, increased
performance, no side effects, diarrhea, crashing,
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and increased motivation.
6. Please fill in any factor that has influenced your
decision to consume "energy drinks." (You may check more
than one).

They make me healthier/give me better nutrition 0.00%
They increase my mental energy

57.39%

They increase my physical energy

49.57%

They increase my muscle size

0.43%

My friends use them/recommend them

4.35%

Mass availability/easy to buy (other beverages limited)
My leader encourages me/us to use them
I enjoy the taste
Other
list other factor here:

10.00%

0.87%

53.48%
16.96%

The majority of listed factors were related to
fatigue.
7. If you no longer drink energy drinks, why did you
discontinue their use?

I did not like the taste

9.88%

I did not find that they boost my energy
They cause upset stomach or nausea
I crash too hard after drinking one
They are prohibitively expensive
Other:

7.41%

7.41%
8.64%

19.75%

46.91%

please list other reasons here:

Majority of responses are related to health reasons or
negative side effects.
8. Do you sometime use an energy drink as a meal
replacement?

Yes
No

9. Are energy drinks readily available on your base?

Yes

All respondents were asked this and the following
questions (377)

No

10. Are energy drinks readily available in your work area?

Yes
No

11. Are energy drinks provided to you from your
organization as part of a "hydration" plan?

12. a). Do you take vitamins?

3.17%
67.11%

93.90%
1.06%

33.42%
62.33%

Yes

1.06%

No

94.16%

No (you may skip to #14)
Yes. I take…
please list vitamins here
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45.62%
51.46%

Almost all responses included a version of
Multivitamin
12. b). What is your frequency of vitamin intake?

Never

6.12%

Rarely (less than 1 per week)

24.74%

Occasionally (1-6 per week)

13. Please list your experiences as a result of consuming
vitamins. (You may check more than one)

Regularly (1-2 per day)

67.01%

Frequently (>3 per day)

4.21%

Increased mental alertness
Dehydration
Nausea

36.08%

1.03%

3.09%
3.61%

Larger muscles
Dizziness

0.00%

Headaches

0.00%

Increased physical endurance
Seizures

0.00%
9.79%

Improved creativity
Nosebleeds

28.35%

0.00%

Increased heart rate

1.03%

Increased mental endurance

21.65%

Heart arrhythmia (to your knowledge)
Hallucinations (visual illusions)

0.00%
14.95%

Increased physical strength
Nervousness

0.00%

0.00%
0.00%

Trouble staying asleep
Trouble falling asleep
Other:
additional experiences:

0.52%

27.84%

Most responses involved reporting No side effects,
others include health reasons and increased
immune system.
14. a). Do you take nutritional supplements?

No (you may skip to #16)

76.13%

Yes. I take….
please list nutritional supplements here:

19.89%

The majority of responses included some form of
glucose or protein supplement.
14. b). What is your frequency of nutritional supplement
intake?

Never
Rarely (less than 1 per week)
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13.33%

37.33%

Occasionally (1-6 per week)

40.00%

Regularly (1-2 per day)
Frequently (>3 per day)

15. Please fill in what you have experienced as a result of
consuming "nutritional supplements." (You may check more
than one)

8.00%

Increased mental alertness

1.33%

Dehydration
Nausea

32.00%

0.00%
42.67%

Larger muscles
Dizziness

0.00%

Headaches

0.00%

Increased physical endurance

54.67%

0.00%

Seizures

Improved creativity
Nosebleeds

13.33%

0.00%

Increased heart rate

6.67%

Increased mental endurance

21.33%

Heart arrhythmia (to your knowledge)
Hallucinations (visual illusions)
Increased physical strength
Nervousness

0.00%

0.00%

40.00%

0.00%

Trouble staying asleep

0.00%

Trouble falling asleep

1.33%

28.00%
Additional:
additional experiences:

Responses include mostly health and no side
effects.
16. Please report the following information (none of this
will be used in an attempt to identify you personally):

Age:
pleast list age here: Minimum Age = 19; Maximum
Age = 59; Average Age = 29.48; Median Age = 27
Rank:
please list rank here:

Gender:
Male

82.76%
13.26%

Female
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Years in Service:
please list years of service here: Minimum = 0.5;
Maximum Age = 34; Average Age = 9.07; Median
Age = 7

NOTE: If you feel that supplying some part of the information requested above in #16 will identify you
personally, and you would rather not provide it, please write "would rather not answer" in the blank.
For instance, if you are the only Master Sergeant in the unit, you may wish to leave Rank blank.
Thank you for your participation!
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