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BACKGROUND:

Dietary supplement (DS) use is common among U.S. Army personnel to purportedly improve health, provide energy, and

increase strength. However, a comprehensive analysis of DS use among U.S. Air Force (USAF) personnel has not been
conducted using the same survey instrument, which would permit direct comparisons to DS use by Army personnel.

METHODS: A standardized questionnaire was used to assess DS use, demographic factors, and reasons for use of DS by USAF
personnel (N = 1750). Logistic regression models adjusted for age, sex, and rank were used to determine relationships
among categories of DS (multivitamin and multimineral, individual vitamins and minerals, protein/amino acid supple-
ments, combination products, herbal supplements, purported steroid analogs, and other) and demographic factors.
Findings were compared to reports from other military services and civilian populations.

DS were used by 68% of USAF personnel: 35% used 1-2 DS = 1 time/wk, 13% 3-4 DS = 1 time/wk, and 20% = 5DS = 1
time/wk. There were 45% of personnel who used a multivitamin and mineral, 33% protein supplements, 22% individual
vitamins/minerals, 22% combination products, and 7% herbals. Logistic regression demonstrated aerobic exercise
duration and strength training were associated with increased DS use. Individuals who previously deployed were more

Like Army personnel, college students and athletes, USAF personnel use more DS than the general population and are

more likely to use purported performance enhancing DS, such as protein supplements, and concurrently consume

RESULTS:
likely to use DS.
CONCLUSIONS:
multiple DS.
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n 2012, dietary supplements (DS) sales in the U.S. were esti-

mated to total $32 billion.'® National surveys of American

adult civilians show that approximately 50% use DS, with
multivitamin and mineral DS being the most frequently con-
sumed.*** The primary reason cited for DS use is to improve
health. Use of DS is often associated with participation in activi-
ties that require high levels of physical activity, as well as engag-
ing in other healthy behaviors, but is also associated with use of
prescription medications to treat various illnesses.'"** Some
populations such as military personnel and college students
report using more DS than the general U.S. civilian population,
and research suggests an individual’s occupation and physical
activities may influence the use of dietary supplements.”'*!8
Uniformed service members use substantially more protein
supplements and combination products than the general popu-
lation with the intent of improving their physical performance
and facilitating weight loss.>!>!®

Extensive use of DS by military personnel has raised con-
cern regarding potential safety and efficacy of DS due, in part,
to numerous reports of contamination of DS.!*2! Inappropriate
consumption or use of contaminated DS may lead to adverse
medical events which compromise service members’ health
and performance, and could also adversely impact military
missions. Further, random drug testing is mandatory in all U.S.

From the U.S. Army Research Institute of Environmental Medicine, Natick, MA; Oak
Ridge Institute for Science and Education, Belcamp, MD; Institute for Clinical Research
and Health Policy Studies, Tufts Medical Center, Boston, MA; Tufts Clinical and
Translational Science Institute, Tufts University, Boston, MA; and Veterans
Administration Medical Center, Durham, NC.

This manuscript was received for review in October 2015. It was accepted for publication
in April 2016.

Address correspondence and request for reprints to: Dr. Harris Lieberman, Military
Nutrition Division, U.S. Army Research Institute of Environmental Medicine, Natick,
MA 01760; harris.r.lieberman.civ@mail. mil.

Reprint & Copyright © by the Aerospace Medical Association, Alexandria, VA.
DOI: 10.3357/AMHP4513.2016

628 AEROSPACE MEDICINE AND HUMAN PERFORMANCE  Vol. 87, No. 7 July 2016

SS900E 93l} BIA €1-G0-GZ0g 1e /wod Aioyoeignd-poid-swud-yiewlarem-jpd-awnidy/:sdiy wouy papeojumoq


mailto:harris.r.lieberman.civ@mail.mil

military services, including the Air Force (USAF),»!*% and

consumption of some DS may lead to positive drug tests due to
the similarity of some DS to banned substances or contamina-
tion of DS with banned substances.?® Since uniformed service
personnel are not usually included in national health surveil-
lance studies that monitor the use of DS by the U.S. adult popu-
lation, the Institutes of Medicine (IOM) Committee on the Use
of Dietary Supplement by Military Personnel has stated there
is a critical requirement to evaluate DS prevalence and patterns
of use in these subpopulations.'®

USAF personnel perform a wide range of physically and
mentally demanding occupational tasks. Many of these tasks
involve heavy manual work requiring significant strength and
stamina.’ Some of the most common jobs in the USAF, such
as aircraft maintenance, weapons preparation and loading,
intelligence collection, combat specialties, and healthcare
delivery, are also some of the most demanding. For example,
combat and intelligence personnel conduct parachute jumps,
rappel and travel overland in a variety of terrains and weather
conditions to perform their job duties. Demanding activities
of airmen include piloting aircraft under high G-forces. Sup-
port occupations such as aircraft maintenance, refueling spe-
cialists, and medical staff must be able to perform complex
energy depleting movements necessary to sustain combat and
other intense operations. USAF personnel often operate with
minimal rest and recovery time, and for prolonged periods in
hot environments potentially resulting in dehydration and
fatigue. In addition, personnel are required to meet regula-
tions for fitness and body weight standards to remain in AF
service and be eligible for promotion. As such, AF personnel
may use DS with the expectation that they will improve their
ability to meet these standards and the physical demands of
their occupation.?

A comprehensive study of DS use by USAF personnel has
never been conducted. One report suggested that active duty
USAF personnel use greater amounts of DS (63-69% users)
compared to other military branches, but comprehensive,
detailed surveys of different military services have not been
conducted using the same procedures.”** Given the unique and
specific occupational demands of different military services,
and diversity in culture and behavior patterns of each subpopu-
lation within the Armed Forces, an accurate description of
prevalence and patterns of DS use is necessary so that evidence
based recommendations addressing the effects of DS use on
health and readiness for each uniformed service can be formu-
lated. Therefore, the present survey assessed use of DS, money
spent on DS, use of sport nutrition products (drinks, bars,
and gels) and meal replacement beverages, and reasons
for the use of these products by USAF personnel. Furthermore,
associations with demographic and lifestyle factors, including
sex, age, rank, marital status, tobacco use, aerobic exercise, and
participation in strength training were examined. By using the
same survey procedures as previously published surveys, DS
use patterns and types of DS consumed by USAF personnel
could be compared to published reports of DS use by Army
personnel and college students.

DIETARY SUPPLEMENT USE—Austin et al.

METHODS

Subjects

This study was approved by the Human Use Review Committee
at the US. Army Research Institute for Environmental Medicine.
The final sample consisted of 1750 U.S. Air Force personnel
recruited at 8 Air Force installations (7 U.S. installations and 1
overseas site). Data were collected from 2010-2011. We did not
survey individuals who were enrolled in basic training, on tem-
porary leave, in transition to another duty station, or who were
incarcerated. Users and nonusers of DS were included in the
sample. Survey sites were chosen based in part on the availability
of healthcare professionals to assist with survey administration.
No incentives were offered to subjects for completion of the sur-
vey. Air Force service members completed the survey after they
were informed it was anonymous, all information obtained
would remain confidential and participation was voluntary.
Investigators adhered to U.S. Army Regulation 70-25 and U.S.
Army Medical Research and Material Command Regulation
70-25 on the use of volunteers in research.! Prior to administer-
ing the survey (Dietary Supplement and Caffeine Intake Survey
of U.S. Air Force Active Duty Personnel), subjects were briefed by
healthcare providers regarding its contents and appropriate pro-
cedures for completing all questions were presented.

Survey

The survey consisted of 43 questions including type of DS used,
frequency of use (never, 1 time/mo, 1 time/week, > 1 time/week,
and daily), reasons for use and money spent on DS. It was identi-
cal in most respects to a survey used to assess Army, Coast Guard,
and college student DS use but was customized to reflect USAF-
specific factors such as occupational specialty.'® It was updated
to reflect appearance of new DS on the market. There were 92
individual supplements listed in the survey, including 55 generic
supplements such as multivitamins, individual vitamins and
minerals, combination antioxidants, and 37 brand-named prod-
ucts. Brand-named DS were chosen for inclusion based on then-
current patterns of DS purchases at the Army & Air Force
Exchange System and General Nutrition Centre stores on or near
Air Force installations. Subjects were also queried about the use
of sports drinks, bars or gels, and meal replacement beverages
based on previous reports indicating they are frequently used by
military personnel.'® These nutritional products were analyzed
separately as they are not legally classified as a DS by the appli-
cable U.S. statute, the Dietary Supplement Health and Education
Act (DSHEA) of 1994.

The survey collected information on demographic and life-
style factors including age, sex, body mass index (BMI), educa-
tion, occupation, marital status, tobacco use, and participation in
aerobic and strength training exercise. Aerobic exercise included
running, cycling, stair climbing, swimming, and road marching
either within their unit or on their own time each week for the
duration ranges: lowest (0-60 min), low (61-314 min), moderate
(315-464 min), and high (465+ minutes). Strength training
included lifting weights or other strength conditioning exercises
within their unit or on their own time each week.
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Data Analyses

Completed surveys were scanned using ScanTools Plus with
ScanFlex (version 6.301; Scantron Corporation, Eagan, MN)
and data imported into SPSS (version 20.0; IBM Corp., Armonk,
NY) for conversion to a SAS (version 9.4; SAS Institute, Cary,
NC) data file for all statistical analyses. Data were weighted
prior to analysis to obtain a sample representative of the overall
Air Force population as of November 2011. As of November 30,
2011, there were a total of 351,710 active duty USAF personnel.
Weights were based on sex, age, and rank data obtained from
the Defense Manpower Data Centre (www.dmdc.osd.mil/) and
the characteristics of survey respondents. The survey weight
was calculated by dividing the number of Air Force personnel
in each cell who were eligible to take the survey by the number
in the cell that completed the survey.

Prior to data analyses, individual supplement and supple-
ment types were grouped into the following categories: multivi-
tamin and multimineral, individual vitamins and minerals,
protein/amino acid supplements, combination products, herbal
supplements, purported steroid analogs, and other. Supple-
ments were categorized based on the definitions provided in
TableI. A standardized taxonomy similar to that used in national
surveys such as National Health and Nutrition and Examina-
tion Survey (NHANES) was used to categorize DS.'®

Wald Chi-squared tests were used to assess significant differ-
ences in percentages across multiple characteristic levels (e.g.,
education, rank, age, BMI, occupation) using the surveyfreq

Table I. Dietary Supplement Categories as Defined in Dietary Supplement
and Caffeine Intake Survey of U.S. Active Duty Air Force Personnel.

CATEGORY DEFINITION

Dietary Supplement (DS) Any DS as defined by the Dietary
Supplement Health and Education
Act legislation

Multivitamin DS containing two or more vitamins
and no additional supplement
ingredients

Multimineral DS containing two or more minerals

and no additional supplement
ingredients

Amino acid mixtures, protein
powders, and similar products
where the intention is to provide a
single or complex protein source

DS that were single nutrient
ingredient supplements, such as
calcium or vitamin D

DS with mixtures of ingredients from
any of the above categories;
included two or more categories
and multiple ingredients

DS that included one or more herbal
ingredients with no nutrients or
other supplement ingredients; also
includes plant-derived ingredients

Steroidal hormones or herbal
substitutes for hormones that were
marketed as DS and included the
Supplement Facts panel on the
label

Protein and Amino Acid

Individual Vitamins or Minerals

Combination Products

Herbal Supplements

Purported Steroid Analogs

procedure. Analysis of variance (ANOVA) using the sur-
veymeans procedure was used to test mean values across mul-
tiple characteristic levels. A P-value of < 0.05 was considered
statistically significant. Standard errors were estimated using a
Taylor series linearization method that incorporated sampling
weights. Logistic regression models using the surveylogistic
procedure were used to examine relationships between measures
of DS use and demographic characteristics of USAF personnel
including age, sex, education, marital status, BMI, tobacco use,
and deployment history, as well as aerobic exercise duration
and strength training. Models were adjusted for sex, age, and
rank. We considered adjusting for education; however, since
rank and education were highly associated, models were only
adjusted for age, sex, and rank. Results of multivariable logistic
regression are presented as odds ratios (OR) and 95% CI. The
sampling weights described above were used in all analyses.

RESULTS

Prevalence and Patterns of Dietary Supplement Use
Prevalence estimates of overall DS use, money spent on DS, fre-
quency of DS use and individual classes of DS are presented
in Table II and Table III. There were 68% of USAF personnel
who reported using a DS at least one time per week (= 1 time/
wk) in the 6 mo prior to the survey: 35% of survey respondents
reported using 1-2 DS = 1 time/wk, 13% reported the use
of 3-4 DS = 1 time/wk, and 20% reported taking = 5 DS =
1 time/wk. There were 45% of USAF personnel who reported
multivitamin and mineral use = 1 time/wKk, protein and amino
acid DS were consumed by 33% of personnel = 1 time/wk, 22%
used an individual vitamin or mineral = 1 time/wk, 22%
reported taking combination products = 1 time/wk, and
7% consumed an herbal DS = 1 time/wk. Of the respondents,
23% reported using a DS classified as ‘other’ and less than 1%
reported the use of purported steroid analogs = 1 time/wk.
Supplements classified as ‘other’ included DS intended to
improve joint or digestive health, fish oils, and other multicom-
ponent DS. The average expenditure on DS in the 3 mo prior to
the survey was $39/mo and 6% of personnel spent > $50/mo
on DS.

Analyses of DS prevalence and patterns by demographic and
lifestyle characteristics demonstrated several consistent associ-
ations with DS use. Prevalence of any DS use, number of DS
used per week, financial expenditure on DS, multivitamin and
mineral, and protein and amino acid use was greater among
those performing more than 60 min of aerobic exercise, engaged
in regular strength training, or who had a history of deploy-
ment (P < 0.05). Odds of DS use was higher among women
(P < 0.05), personnel over the age of 24 (P < 0.01), subjects
who participated in more aerobic exercise (P < 0.01) and more
strength training (P < 0.01), respondents with higher levels of
education (P < 0.01), or personnel who were overweight as
indicated by a BMI of 24-29.9 (P < 0.05). Personnel with a
rank of E5-E9 (senior enlisted ranks) and officers (P < 0.01)
also reported greater DS use. Former smokers and soldiers with
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multiple deployments (data not shown) had higher prevalence
of DS use and use of other DS and those soldiers with multiple
deployments also had greater use of multivitamins and miner-
als. The amount of money spent on DS was significantly greater
in personnel over the age of 24 (P < 0.05) or who were over-
weight (P < 0.05).

Comparison of individual DS classes identified specific
demographic and lifestyle associations with patterns of DS use
(Table III). Multivitamin and mineral use was significantly
greater in female respondents (P < 0.01), those over the age of
24 (P < 0.01), increased with level of education or rank (P <
0.01), and was greater in respondents with a history of deploy-
ment (P < 0.01). Protein and amino acid use was significantly
greater in male subjects (P < 0.01) and respondents who were
25-29 yr of age (P < 0.01). The use of individual vitamins or
minerals, like use of multivitamins and minerals, was greater
among women (P < 0.01) and increased with level of education
(P < 0.01) and rank (P < 0.05). Use of combination products
was more prevalent among men (P < 0.01), respondents with
some college education (P < 0.01), or personnel with a BMI of
25 or greater (P < 0.05). Officers or enlisted personnel 40 yr or
older used less combination products than all other personnel
(P < 0.01). Respondents with some college education or a col-
lege degree (P < 0.05) reported greater use of herbal supple-
ments. Purported steroid analog use was significantly greater
among respondents with a BMI of = 25 (P < 0.01). Supple-
ments categorized as ‘other” were less likely to be used by per-
sonnel aged 18-24 (P < 0.01). Use of ‘other’ DS increased with
level of educational attainment or rank (P < 0.01) and was
more prevalent among former tobacco users (P < 0.05).

Prevalence and Predictors of Sport Nutrition Product Use
Approximately 24% of respondents consumed sports drinks =
1 time/wk, 9% consumed sports bars or gels, and 8% consumed
a meal replacement beverage (Table II). Use of sports nutrition
products, except for sports drinks, was associated with per-
forming more than 60 min of aerobic exercise per week or
engaging in strength training. Specific demographic associa-
tions were identified for each form of sport nutrition product.
Use of sports drinks was more prevalent among men (P <
0.01), personnel 18-24 yr of age (P < 0.01), subjects who were
single (P < 0.01), or E1-E4 personnel (P < 0.01). Use of sports
bars or gels was more prevalent among respondents with a col-
lege degree (P < 0.01) and those whose military specialty was
combat-related (P < 0.01). Users of meal replacement bever-
ages were more likely to have some college education or a bach-
elor’s degree (P < 0.01), or a BMI greater than 24 (P < 0.05).

Multivariate Analysis of Dietary Supplement Use

After adjusting for the demographic characteristics of sex, age,
and rank, logistic regression (Table IV) showed female person-
nel were more likely to use any DS (P < 0.05), were less likely to
use 5 or more DS (P < 0.05) or a protein and amino acid DS
(P <0.01), and were almost 1.5 times more likely to use a mul-
tivitamin and mineral DS (P < 0.01). Personnel 18-24 yr of
age were less likely (P < 0.05) to use a DS, particularly a

DIETARY SUPPLEMENT USE—Austin et al.

multivitamin and mineral, and subjects 25-29 yr of age were
twice as likely to use protein and amino acid (P < 0.01) or com-
bination (P < 0.05) DS compared to personnel 40 or older.
Attaining higher levels of education was associated with multi-
vitamin and mineral, protein and amino acid, combination and
herbal DS use. Personnel with a bachelor or graduate degree
(P < 0.01) were more likely to use a multivitamin and mineral
DS as well as protein and amino acid DS compared to those with
a high school degree. Respondents with some college education
were also more likely to use combination or herbal products
(P < 0.05). Personnel with a BMI of 25-29.9 were more likely to
use a combination product compared to those with a BMI less
than 25 (P < 0.05). Subjects who engaged in high volumes of
aerobic exercise or strength training were more than twice as
likely to use 5 or more DS per week (P < 0.01), including mul-
tivitamins and minerals (P < 0.01), protein and amino acid DS
(P <0.01) or combination products (P < 0.01). Participation in
strength training was also significantly associated with a greater
use of herbal DS (P < 0.05). Regression modeling indicated
that only BMI was associated with high DS expenditures
(> $50/mo; P < 0.05).

Reasons for Dietary Supplement Use

Reasons for the use of DS are reported in Table V. The most
common reason cited for DS use was to promote general health
(52%), followed by increasing muscle strength (23%), providing
more energy (21%), enhancing performance (21%), or ‘other’
(16%). Users of multivitamins and minerals, individual vita-
mins and minerals, herbals, and ‘other’ DS primarily reported
using these DS classes to promote general health. However,
users of protein and amino acid DS primarily used this class of
DS to increase muscular strength (21%), and subjects reporting
the use of combination products did so with the hope of
enhancing performance (11%).

DISCUSSION

A very high proportion of USAF personnel (68%) regularly
use DS, much more than the general civilian population
(49%).> Active duty USAF personnel were particularly more
likely to use purported performance enhancing DS compared
to the general population.” For example, 33% of USAF per-
sonnel used protein and amino acid DS and 24% used combi-
nation products containing mixtures of ingredients such as
creatine, 1,3 dimethylamylamine (DMAA; an ephedra-like
DS), caffeine and beta-alanine, all of which are promoted as
performance enhancers. Supplements classified as ‘other;
which included products intended to improve joint or diges-
tive health, fish oils, and other multicomponent DS, were also
very popular among USAF personnel. In surveys of the civil-
ian population, only about 4% use protein and amino acid DS,
and less than 1% report use of combination products.*®
Among college students, 17% reported the use of protein and
amino acid DS, and 6% used combination products, well
below what we found in USAF personnel but much higher
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Table V. Reported Reasons (%; Mean = SE) for Using Any Dietary Supplement (DS) and Specific DS Types at Least Once per Week Over the 6 mo Prior to the

Survey Among U.S. Air Force Personnel (N = 1750).

INDIVIDUAL PURPORTED

REPORTED REASONS MULTIVITAMIN OR PROTEIN & VITAMINS OR COMBINATION STEROID

FOR DS USE ANY DS MULTIMINERAL AMINOACIDS MINERALS SUPPLEMENTS HERBALS ANALOGS OTHER
Promote General Health  51.6 = 1.28 40.1 +1.26 88 *+0.77 17.0 £ 0.96 26 *+042 32+ 046 02*0.13 15.1 = 0.95
Give More Energy 212 *£106 33+ 045 32+ 049 34046 6.9 * 066 1.1 £0.29 0.1 +0.09 53+058
Greater Muscle Strength 232 £ 1.10 1.8 £035 208 £ 1.06 03 %011 76 £069 0.7 £0.21 0.1 £0.08 06 £023
Performance Enhancer ~ 21.1 = 1.07 27 +043 99 +0.79 1.1 +030 113 +083 14+ 031 05=*+0.19 24 +042
Weight Loss 10.0 £0.77 1.1 +£026 27 +042 09 +0.25 58 060 05*0.17 0.1 =006 08 +0.24
Increased Endurance 10.7 = 0.80 13£031 43+ 051 03£0.14 53+ 060 03=*+0.13 0.0 +=0.00 09 *+0.26
Not Sure 54+ 055 04 +0.16 04 +0.15 08 £0.22 0.1 +£0.09 03*0.13 0.1 £0.05 06 +0.17
Other 15.7 = 095 08 = 0.21 25+042 3.1 +044 08023 21+038 0.1 £0.05 26 +043

than the general population.!” Several of these types of DS
have been found to be dangerous and/or adulterated."”

Multivitamins and minerals were the most prevalent DS
used by USAF personnel; but they used slightly less of them
than previously reported (45% vs. 50%).” Use of multivitamin
and minerals was greater in USAF personnel than previously
reported for soldiers (38%),'® civilians (33%)* and college stu-
dents (42%)."” Compared to active duty Army soldiers and col-
lege students, USAF personnel were 11% more likely to use
multiple DS (= 2 or more) at least one time per week and 8%
more likely to use 5 or more DS once per week.!”'® Among
USAF personnel, use of all DS classes was greater than Army
soldiers with the exception of purported steroid analog use.
Patterns of DS use also differed between USAF personnel and
soldiers; in the USAE there was greater use of protein sup-
plement and combination products, as well as greater use of
individual vitamins or minerals. Like the civilian population
but unlike soldiers, female USAF personnel reported overall
greater use of DS than men due to their increased use of mul-
tivitamins and multiminerals and individual vitamins or
minerals. The present study also found a significant positive
relationship of deployment history and increased DS use among
USAF personnel and confirmed that strength training is signifi-
cantly associated with DS use in an Armed Forces population.
Differences in DS use between USAF personnel in the current
study and previous surveys of Army soldiers'® likely reflect the
increases in DS use among all branches of the service, especially
during deployment.>!® The high prevalence of history of deploy-
ment (48%) in the current sample compared with the earlier
survey of Army personnel, where only 7% had deployed,'® sup-
ports this hypothesis rather than indicating there were inherent
differences in DS use and preference between USAF and Army
personnel. In addition, since the survey and methods used to
define DS users and categories of DS in the current study were
identical to ones used previously,»'® methodological differ-
ences are unlikely to account for the higher DS use reported in
the current investigation.

Patterns of DS use identified in the present study suggest
there have been changes in the nature of DS consumed by
USAF personnel over time. Our data, in contrast to data from
the 2005 DoD Survey of Health Related Behaviors,” suggest that
in 2005 USAF personnel used more individual vitamins or
minerals (28% vs. 22%) and herbal DS (11% vs. 7%). However,

total DS use by USAF personnel was similar to previous reports
due to their extensive use of protein and amino acid use and DS
described as ‘other’. Apparently, USAF personnel have recently
been substituting these products for multivitamins. Consistent
with previous reports of DS use by USAF personnel, multivi-
tamin and mineral and individual vitamin or mineral use
remained more common among women and increased with
age.” The use of combination products continued to be more
prevalent among male USAF personnel but male and female
USAF personnel used equal amounts of herbal DS.”

Like active duty soldiers, recreational athletes and gym par-
ticipants, sport nutrition products were frequently used by
USAF personnel.'>'®2* However, unlike soldiers, use of sports
drinks by respondents was not related to participation in aero-
bic exercise and use of bars or gels (9% vs. 6%) and meal replace-
ment beverages (8% vs. 3%) was more common.'®

Among civilians and college students, participation in vigor-
ous cardiovascular exercise and strength training have been
consistent predictors of DS use; however, patterns of DS use
vary depending on the form of exercise.'”?**? Increased use of
multivitamins, multiminerals and calcium is associated with
participating in cardiovascular exercise while use of protein
supplements and creatine is frequently associated with strength
training.’** In the present study, the use of all DS classes by
USAF personnel was associated with both aerobic and strength
training exercise. Participation in aerobic exercise by USAF
respondents far exceeded norms for the civilian population.?’
Given that most civilians are not required to perform physically
strenuous occupational tasks, engage in mandatory physical
training or meet specific fitness, weight and body composition
standards to retain their jobs and be eligible for promotion,
these differences in patterns of DS use may be a function of
military occupational demands that require a high level of
physical training to ensure operational readiness.

Like civilians, the most common reason cited for the use of
DS by USAF personnel was to improve their health. Over 50%
of USAF personnel reported using multivitamin or individual
vitamin or mineral DS to accomplish this. However, in contrast
to NHANES data collected from the civilian population,” a sig-
nificantly greater proportion of USAF personnel reported the
use of DS to increase energy (21%), to improve muscle strength
(23%), enhance performance (21%), increase endurance (11%),
and facilitate weight loss (10%). These findings are similar to
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the reasons cited by soldiers for the use of DS and reflect the
increased use of protein, amino acid, and combination prod-
ucts among these populations.

On average, USAF personnel spent $39 dollars on DS per
month which is similar to expenditures reported by soldiers
($38 per month), but significantly greater than college students
($17 per month).'® However, almost 25% of soldiers reported
spending $50 or more per month on DS whereas only 6% of
USAF personnel reported this level of expenditure. We also
observed greater expenditure on DS among USAF personnel
with a history of deployment ($44 vs. $34) consistent with the
greater use of DS by these respondents and greater use of mul-
tiple DS as a function of the number of deployments.” Despite a
lack of evidence for the efficacy of most DS, USAF personnel,
like soldiers, spend a significant amount of their discretionary
income on DS. Additional research is necessary to understand
why military personnel and civilian populations are willing to
invest in unproven methods to enhance occupational perfor-
mance and personal wellness in spite of the fact their confi-
dence in the efficacy and safety of DS is limited.® Further, given
the requirement of mandatory drug testing’ and the possibility
of contamination of DS, it is important to increase educa-
tional awareness about the safety and known health effects of
DS use for all members of the U.S. Armed Forces.

Although the current analyses provide insight into DS
use among USAF personnel, certain study design limitations
should be acknowledged. First, since participation was volun-
tary personnel with strong beliefs regarding DS use may have
been more willing to complete the survey. In addition, as with
all self-reported survey data, report and recall bias cannot be
ruled out. However, since the data were weighted prior to anal-
yses to obtain a sample representative of the overall Air Force
population, sampling bias should have been reduced. The cur-
rent study has focused on DS use among USAF personnel and
comparisons to other branches of the U.S. Armed Forces since
the methodology used to conduct the surveys and analyze the
data were consistent among studies. Comparisons of DS use
with reports from other countries’ military members® must be
interpreted with caution due to the inherent differences in data
collection metrics and analyses.

In conclusion, USAF personnel, like Army and Coast
Guard personnel, use more DS than civilians and are particu-
larly heavy users of purported performance enhancing DS
such as protein and amino acids. Like the Army, participation
in extensive aerobic exercise and strength training was associ-
ated with heavy DS use in USAF personnel. Furthermore, pat-
terns of DS use observed in this study suggest selection of DS
by USAF personnel have changed over time. The prevalence
of multivitamin, individual vitamin or mineral, protein sup-
plements, combination products and DS classified as ‘other’
and the use of multiple supplements as assessed by a near-
identical survey procedure and questionnaire was greater
than previously reported for other military personnel.'®
Differences in use of DS between military populations and
the relationship of occupational demands to DS use warrant
further investigation. Understanding cultural differences

between the populations which drive prevalence and patterns
of DS use is critical for development of appropriate educa-
tional interventions to prevent the inappropriate use of DS by
these populations.

ACKNOWLEDGMENTS

This work was supported by the U.S. Army Medical Research and Materiel Com-
mand (USAMRMC) and the Department of Defence Center Alliance for Nutri-
tion and Dietary Supplements Research. The opinions contained herein are the
private views of the authors and are not to be construed as official or as reflecting
the views of the Army or the Department of Defense. Citations of commercial
organizations and trade names in this report do not constitute an official Depart-
ment of the Army endorsement or approval of the products or services of these
organizations.

The authors would like to thank the United States Air Force personnel who
participated in this study and the health performance staff for assisting with
data collection.

Authors and affiliations: Krista G. Austin, Ph.D., Susan M. McGraw, B.S., and
Harris R. Lieberman, Ph.D., U.S. Army Research Institute of Environmental
Medicine, Natick, MA; Dr. Austin, Oak Ridge Institute for Science and Educa-
tion, Belcamp, MD; Lori Lyn Price, M.S., Institute for Clinical Research and
Health Policy Studies, Tufts Medical Center, and Tufts Clinical and Transla-
tional Science Institute, Tufts University, Boston, MA; Guy Leahy, ML.S., Veterans
Administration Medical Center, Durham, NC.

REFERENCES

1. Army Regulation AR. 70-25. 1990. Washington (DC): Headquarters,
Department of the Army. Available from: http://www.apd.army.mil/
pdffiles/r70_25.pdf.

2. Austin KG, McLellan TM, Farina EK, McGraw SM, Lieberman HR.
Soldier use of dietary supplements, including protein and body building
supplements, in a combat zone is different than use in garrison. Appl
Physiol Nutr Metab. 2016; 41(1):88-95.

3. Ayoub MM, Jiang BC, Smith JL, Selan JL, McDaniel JW. Establishing a
physical criterion for assigning personnel to U.S. Air Force jobs. Am Ind
Hyg Assoc J. 1987; 48(5):464-470.

4. Bailey RL, Gahche JJ, Lentino CV, Dwyer JT, Engel JS, et al. Dietary
supplement use in the United States, 2003-2006. ] Nutr. 2011; 141(2):
261-266.

5. Bailey RL, Gahche JJ, Miller PE, Thomas PR, Dwyer JT. Why US adults
use dietary supplements. JAMA Int Med. 2013; 173(5):355-61.

6. Boos CJ, Wheble GAC, Campbell MJ, Tabner KC, Woods DR. Self-
administration of exercise and dietary supplements in deployed British
military personnel during operation TELIC 13. ] R Army Med Corps.
2010; 156(1):32-6.

7. Bray RM, Pemberton MR, Hourani LL, Witt M, Olmsted KL, et al.
Department of Defense survey of health related behaviors among active
duty military personnel. No. RTI/10940-FR. Research Triangle Park
(NC): Research Triangle Inst (RTT); 2009.

8. Carvey CE, Farina EF, Lieberman HL. Confidence in Dietary Supplements
among U.S. Active Duty Army Personnel. BMC Comp Alt Med. 2012;
12:182.

9. DoD Instruction 1010.1. Military Personnel Drug Abuse Program. 2012.
Available from: www.dtic.mil/whs/directives/corres/pdf/101001p.pdf.

10. DoD Instruction 1010.16. Technical Procedures for the Military Personnel
Drug Abuse Program. 2012. [Cited 2014 Dec 14] Available from: www.
dtic.mil/whs/directives/corres/pdf/101016p.pdf.

11. Farina EK, Austin KG, Lieberman HR. Concomitant dietary supplement
and prescription medication use is prevalent among US adults with

636 AEROSPACE MEDICINE AND HUMAN PERFORMANCE  Vol. 87, No. 7 July 2016

SS900E 93l} BIA €1-G0-GZ0g 1e /wod Aioyoeignd-poid-swud-yiewlarem-jpd-awnidy/:sdiy wouy papeojumoq


http://www.apd.army.mil/pdffiles/r70_25.pdf
http://www.apd.army.mil/pdffiles/r70_25.pdf
http://www.dtic.mil/whs/directives/corres/pdf/101001p.pdf
http://www.dtic.mil/whs/directives/corres/pdf/101016p.pdf
http://www.dtic.mil/whs/directives/corres/pdf/101016p.pdf

12.

13.

14.

15.

16.

17.

18.

19.

doctor-informed medical conditions. ] Acad Nutr Diet. 2014; 114(11):
1784-1790.e2.

Goston JL, Correia ML Intake of nutritional supplements among
people exercising in gyms and influencing factors. Nutrition. 2010;
26:604-611.

Institute of Medicine Committee on Dietary Supplement Use by
Military Personnel. Greenwood MRC, Oria M, editors. Use of dietary
supplements by military personnel. Washington (DC): National Academy
Press; 2008.

Ishihara J, Sobue T, Yamamoto S, Sasaki S, Tsugane S, JPHC Study
Group. Demographics, lifestyles, health characteristics, and dietary
intake among dietary supplement users in Japan. Int ] Epidemiol. 2003;
32(4):546-553.

Jacobson IG, Horton JL, Smith B, Wells TS, Boyko EJ, et al. Bodybuilding,
energy, and weight-loss supplements are associated with deployment and
physical activity in U.S. military personnel. Ann Epidemiol. 2012; 22:
318-330.

Lariviere D. Nutritional supplements flexing muscles as growth industry.
Forbes, 2013. Available from: http://www.forbes.com/sites/davidlariviere/
2013/04/18/nutritional-supplements-flexing-their-muscles-as-growth-
industry/.

Lieberman HR, Marriott BP, Williams C, Judelson DA, Glickman EL,
et al. Patterns of dietary supplement use among college students. Clin
Nutr. 2015; 34:976-985.

Lieberman HR, Stavinoha TB, McGraw SM, White A, Hadden LS,
Marriott BP. Use of dietary supplements among active-duty US Army
soldiers. Am J Clin Nutr. 2010; 92(4):985-995.

Maughan RJ. Contamination of dietary supplements and positive drug
tests in sport. J Sports Sci. 2005; 23(9):883-889.

AEROSPACE MEDICINE AND HUMAN PERFORMANCE  Vol. 87, No. 7

20.

21.

24.

25.

26.

27.

28.

DIETARY SUPPLEMENT USE—Austin et al.

Morrison L], Gizis F, Shorter B. Prevalent use of dietary supplements
among people who exercise at a commercial gym. Int J Sport Nutr Exerc
Metab. 2004; 14(4):481-492.

Pasiakos SM, Austin KG, Lieberman HR, Askew EW. Efficacy and safety
of protein supplements for U.S. Armed Forces personnel: consensus
statement. ] Nutr. 2013; 143(11):1811S-1814S.

. Radimer KL, Subar AF, Thompson FE. Nonvitamin, nonmineral dietary

supplements: issues and findings from NHANES III. ] Am Diet Assoc.
2000; 100(4):447-454.

. Thomasos CJ. Findings of Recent Surveys on Dietary Supplements Use

by Military Personnel and the General Population (Appendix C). In:
Greenwood MRC, Oria M, editors. Institute of Medicine Committee
on Dietary Supplement Use by Military Personnel. Use of Dietary
Supplements by Military Personnel. Washington (DC): National Academy
Press; 2008:406-407.

Tsitsimpikou C, Chrisostomou N, Papalexis P, Tsarouhas K, Tsatsakis A,
Jamurtas A. The use of nutritional supplements among recreational
athletes in Athens, Greece. Int J Sport Nutr Exerc Metab. 2011; 21:377-384.
U.S. Air Force. Air Force Instruction 44-120. 2013. [Cited 2014 Dec 14]
Available from: www.e-publishing.af.mil.

U.S. Air Force. Careers in the U.S. Air Force. 2014. [Accessed 2014 Jan.
12] Available from: www.airforce.com/careers.

U.SS. Department of Health and Human Services. Nutrition, Physical
Activity and Obesity: Latest Data 2014. [Cited 2014 Oct 17] Available from:
http://www.healthypeople.gov/2020/leading-health-indicators/2020-lhi-
topics/Nutrition-Physical-Activity-and-Obesity/data.

Vorce SP, Holler JM, Cawrse BM, Magluilo JJ. Dimethylamylamine: a
drug causing positive immunoassay results for amphetamines. ] Anal
Toxicol. 2011; 35(3):183-187.

July2016 637

SS900E 93l} BIA €1-G0-GZ0g 1e /wod Aioyoeignd-poid-swud-yiewlarem-jpd-awnidy/:sdiy wouy papeojumoq


http://www.forbes.com/sites/davidlariviere/2013/04/18/nutritional-supplements-flexing-their-muscles-as-growth-industry/
http://www.forbes.com/sites/davidlariviere/2013/04/18/nutritional-supplements-flexing-their-muscles-as-growth-industry/
http://www.forbes.com/sites/davidlariviere/2013/04/18/nutritional-supplements-flexing-their-muscles-as-growth-industry/
http://www.e-publishing.af.mil
http://www.airforce.com/careers
http://www.healthypeople.gov/2020/leading-health-indicators/2020-lhi-topics/Nutrition-Physical-Activity-and-Obesity/data
http://www.healthypeople.gov/2020/leading-health-indicators/2020-lhi-topics/Nutrition-Physical-Activity-and-Obesity/data

