-

View metadata, citation and similar papers at core.ac.uk brought to you byff CORE

provided by Springer - Publisher Connector

Knapik et al. BMC Complementary and Alternative Medicine 2014, 14:143
http://www.biomedcentral.com/1472-6882/14/143 BMC

Complementary & Alternative Medicine

RESEARCH ARTICLE Open Access

A systematic review and meta-analysis on the
prevalence of dietary supplement use by military
personnel

Joseph J Knapik"#**", Ryan A Steelman®*, Sally S Hoedebecke®, Emily K Farina', Krista G Austin'*
and Harris R Lieberman'

Abstract

Background: Although a number of studies have been conducted on the prevalence of dietary supplement (DS)
use in military personnel, these investigations have not been previously summarized. This article provides a
systematic literature review of this topic.

Methods: Literature databases, reference lists, and other sources were searched to find studies that quantitatively
examined the prevalence of DS use in uniformed military groups. Prevalence data were summarized by gender and
military service. Where there were at least two investigations, meta-analysis was performed using a random model
and homogeneity of the prevalence values was assessed.

Results: The prevalence of any DS use for Army, Navy, Air Force, and Marine Corps men was 55%, 60%, 60%, and
61%, respectively; for women corresponding values were 65%, 71%, 76%, and 71%, respectively. Prevalence of
multivitamin and/or multimineral (MVM) use for Army, Navy, Air Force, and Marine Corps men was 32%, 46%, 47%,
and 41%, respectively; for women corresponding values were 40%, 55%, 63%, and 53%, respectively. Use prevalence
of any individual vitamin or mineral supplement for Army, Navy, Air Force, and Marine Corps men was 18%, 27%,
25%, and 24%, respectively; for women corresponding values were 29%, 36%, 40%, and 33%, respectively. Men in
elite military groups (Navy Special Operations, Army Rangers, and Army Special Forces) had a use prevalence of
76% for any DS and 37% for MVM, although individual studies were not homogenous. Among Army men, Army
women, and elite military men, use prevalence of Vitamin C was 15% for all three groups; for Vitamin E, use
prevalence was 8%, 7%, and 9%, respectively; for sport drinks, use prevalence was 22%, 25% and 39%, respectively.
Use prevalence of herbal supplements was generally low compared to vitamins, minerals, and sport drinks, <5% in
most investigations.

Conclusions: Compared to men, military women had a higher use prevalence of any DS and MVM. Army men and
women tended to use DSs and MVM less than other service members. Elite military men appeared to use DSs and
sport drinks more than other service members.
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Background

Dietary supplements (DSs) are commercially available
products that are consumed as an addition to the usual
diet. DSs include ingredients such as vitamins, minerals,
herbs (botanicals), amino acids, and a variety of other sub-
stances [1]. Marketing claims made for various DSs in-
clude the ability to improve overall health status, enhance
cognitive or physical performance, increase energy, pro-
mote loss of excess weight, attenuate pain, and a variety of
other favorable outcomes. The Dietary Supplement Health
and Education Act of 1994 [2] established the regulatory
framework for DSs in the United States (US). Since this
act became law, US sales of DSs have increased from $4
billion in 1994 to $30 billion in 2011 [3,4], an approximate
8-fold increase over 17 years.

Patterns of DS use may differ among distinctive subpop-
ulations. Like athletes, military personnel often have occu-
pational tasks that require intense and prolonged periods
of physical activity. Like athletes, service members may
use DSs that have purported ergogenic effects to enhance
their occupational performance [5-9]. Unlike athletes, ser-
vice members may be working in austere and hostile sur-
roundings under extreme environmental conditions with
high risk of injury. As a result, military personnel may use
DSs that purportedly enhance health or performance under
these conditions. In contrast, the general US population ap-
pears to consume DSs primarily for health reasons with
only minor concern for performance enhancement [10,11].

This paper presents a systematic literature review de-
scribing the prevalence of DS use in military personnel.
No systematic review on this topic has previously been
performed. Data collected by our group suggests that
the use of DSs by military personnel may exceed that of
civilian populations, and that selected subgroups within
the military may have even higher DS use than the gen-
eral military population [8,12].

Methods

Literature searches were conducted in PubMed, Ovid
MEDLINE (including OLDMEDLINE), OVID Health-
star, PsycINFO, Cumulative Index to Nursing and Allied
Health Literature (CINAHL), the Defense Technical
Information Center (DTIC), and publications from the
National Institute of Medicine. No limitations were placed
on the dates of the searches with the final search com-
pleted in January 2014. To assure that descriptors were all
inclusive, we examined Medical Subject Headings for
“military personnel” and “DSs” in PubMed. Largely as a re-
sult of this examination, keywords selected for the search
included military personnel, soldier, sailor, airmen, marine,
armed forces personnel, coast guard, submariners, Navy,
and Air Force personnel combined with nutrition, DS, sup-
plement, vitamin, mineral, amino acid, protein, herb, herbal,
sport drink, sport bar, nutriceuticals, neutraceuticals, food
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supplements, and food supplementation. To find add-
itional studies, the reference lists of the articles obtained
were searched as was the literature database of an investi-
gator with extensive experience with DSs. In several cases,
authors were contacted to obtain information that was not
included in the article.

Articles were selected for the review if they were:

e Written in English,

e Provided a quantitative assessment of the prevalence
of DS use or prevalence could be calculated from
data in the article, and

e Participants were military personnel.

Studies were exclude if:

e DParticipants were other than military personnel,

e The study that did not allow separation of military
personnel from others in the study,

e Prevalence could not be calculated as a percent of
the total sample in the study, or

e The study that did not include specific DSs.

Data in which DSs were described by terms like “anti-
oxidant”, “pro-performance”, “herbal supplement”, “ergo-
genics”, “thermogenics”, “bodybuilding”, and the like, were
not included in this review because the type of DS was not
specific. Exceptions were general categories of vitamins,
minerals, sport drinks, sport bars, and energy drinks which
were included because so many studies reported these.

Titles were first examined and abstracts were reviewed
if the article appeared to involve military personnel and ei-
ther nutrition or DSs. The full text of the article was re-
trieved if there was a possibility that DSs were included
within the investigation. Quantitative prevalence data were
obtained from the text of the article, from tables, or from
graphs. If the data was in graphic form, prevalence was
estimated from the vertical axis of the graph. Where mul-
tiple publications were found on a single study, all individ-
ual DS prevalences reported in any of the reports were
included in the data extraction. The prevalence of a single
type of DS reported in multiple publications from a single
study was considered only once in the data extraction and
analysis.

The methodological quality of the investigations was
assessed using the technique of Loney et al. [13], which
was developed specifically for rating prevalence investiga-
tions. Studies were graded on an 8-point scale which in-
cluded assessments for sampling methods, sampling
frame, sample size, measurement tools, measurement bias,
response rate, statistical presentation, and description of
subject sample. The 8 items were rated as either “yes”
(1 point) or “no” (no point), based on specific criteria.
Thus, the maximum possible score was 8. Three authors
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independently rated each of the selected articles. Follow-
ing the independent evaluations, the reviewers met to
examine the scores and to reconcile major differences.
The average score of the three reviewers served as the
methodological quality score. Scores were converted to a
percent by dividing the average score for each study by 8
and multiplying by 100%.

The summary statistic derived from each study was
the prevalence of specific DS use. This was calculated as
the X of individuals using the supplement/Y of the en-
tire sample x 100%. This expressed use prevalence as a
percent of the sample. Data in some studies required re-
calculation because authors expressed the data as a per-
cent of DS users rather than as a percent of the total
sample. Tables were constructed, one containing meth-
odology of each study, and the other containing the
prevalences of the DSs reported in the studies. In the
methodological table, the “response rate” was calculated
as the subjects whose data were used in the investigation
divided by the total number of subjects who were asked to
participate. The response rates reported by some authors
had to be recalculated because the authors reported the
number of responses received without considering data
that was discarded (e.g., incomplete or improperly com-
pleted questionnaires). The prevalence table included col-
umns for the most commonly reported DSs in all articles.
These included “any” DS, any vitamins or minerals, multivi-
tamins/multiminerals (MVM), specific vitamins and min-
erals, creatine, proteins, amino acids, and specific herbal
supplements. In cases where a specific supplement was not
discussed in a study, the space in the prevalence table was
left blank. In studies where at least 4% of the sample used a
particular DS not contained in the table columns, that DS
was listed in the last column of the prevalence table. Where
possible, studies were separated by sex and specific military
subgroups (e.g., Army, Navy, Air Force, Marine Corps,
Army Rangers, Army Special Forces, Navy Special Opera-
tions). In a number of cases the study authors had not sepa-
rated the data into these categories and so the data was
presented as combined. Data were compiled by year to
examine if any temporal trends could be discerned.

The Comprehensive Meta-Analysis Statistical Package,
Version 2 (Biostat, Englewood NJ). was used to perform
meta-analysis on specific groups and specific DSs where
there were at least two studies and where subjects were
asked about “current” DS use or use >1 time/week. A ran-
dom model was used that involved providing the number
of service members using the DS and those not using the
DS to produce a summary prevalence estimate (SPE) with
a summary 95% confidence interval (S95% CI) that repre-
sented the pooled results from the individual investiga-
tions. Homogeneity of the prevalence estimates from the
studies was assessed using the Q statistic. To examine pos-
sible temporal trends, the prevalence of DSs reported in at
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least 3 studies were plotted by publication year. Curve fit-
ting procedures were applied to these plots including linear,
logarithmic, and second order polynomial fits.

Results

The search produced 2,930 potential publications. Figure 1
shows the number of publications included and excluded at
each stage of the literature search. Thirty-three unique
investigations in 38 publications met the review criteria.
Seven reports were in government technical reports
[14-20], two were only in abstract form [21,22], 9 were
in an Institute of Medicine report on the use of DSs in
military personnel [23-31], and 20 reports were in peer-
reviewed journal articles [5-9,12,32-45]. Three individ-
ual studies had two reports each [15,19,25,30,32,38] and
one produced three relevant publications [8,41,42].

Two studies that involved DS use in military groups were
excluded. One study of repatriated Vietnam prisoners-of-
war was not included because of the unusual circumstances
and because the vitamin intake was not voluntary in some
cases [46]. Also excluded was one study that asked physi-
cians about DSs reported by patients, as opposed to partici-
pants self-reporting their DS use [47].

Table 1 shows the subjects and methods used to obtain
data from the 33 unique investigations. Most studies in-
volved US service members, but two studies were con-
ducted among deployed British soldiers [7,40] and one in
Macedonian Special Operations Soldiers [45]. Among the
US service members, several studies examined elite military
service members including Army Rangers [5,22,27,30,38],
Army Special Forces [12,28], and Navy Sea, Air, Land
(SEAL) personnel [36]. Other studies involved general sam-
ples of Army soldiers [6,8,14,16,23,26], Air Force personnel
[17,31], Navy [37] and Marine Corps personnel [9,18,37],
Marine and Air Force trainees [20,36,39], senior military of-
ficers [29], military officers in training [15,35], men initiat-
ing training to become Ranger and Special Forces soldiers
[33], and multiple service groups [19,24,25,34,43,44].

In most unique studies (n =31), the data were collected
by having service members self-report their DS use on
questionnaires. Most of the questionnaires were specifically
designed to obtain information on DSs and focused on this
topic [6-9,12,17,21-24,26-31,33,34,36,38-42,45]. Other stud-
ies obtained DS information from questionnaires that had
items on DS use but were designed for more general pur-
poses, often to collect a range of nutritional measures
[5,14,16,18-20,25,37,43,44]. Two unique investigations ob-
tained DS information from 7-day food records compli-
mented with interviews by dietitians [15,32,35].

The reporting timeframe differed among studies. In many
investigations, service members reported DS use =1 time/
week, or these data could be calculated from the informa-
tion provided in the articles [6,8,16,19,25-29,33,41,42]. Other
studies examined current use but did not clearly define
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Records identified through
database searching
(n=2,868)

Additional records identified
through other sources
(n=62)

(n=2,879)

Records after duplicates removed

7

Records excluded
(n=2,827) primarily for not

(n=52)

Records screened

involving dietary
supplements or military
personnel

/'

l

(n=37)

Studies/articles assessed
for eligibility

Full-text articles excluded,
(n=19) primarily for not
specifying dietary

/

l

supplement or not
separating military and

synthesis
(n=33)

Unique studies (of 37)
included in qualitative

other personnel

A 4

(n=14)

Studies included in
quantitative synthesis
(meta-analysis)

-

Figure 1 Records included and excluded at each stage of literature review.

the frequency of use [7,12,14,23,24,30,31,34,38,40]. In
other studies, service members reported use in the last
7 days [15,32,35], last month [9], last 3 months [24,45],
last 6 months [22], last 12 months [18,37,43], or last two
years [17]. Two studies examined the lifetime prevalence
of DS use in Marine and Air Force basic trainees [36,39].
Two studies reported daily use [5,44] and in one study the
reporting timeframe was not stated [21].

The response rate was not provided in 15 unique studies
[5,9,12,15,16,20-23,27-29,31,35,45]. In the 18 other unique
investigations, the response rates ranged from 35% [37] to
99% [33] with only 10 unique investigations having re-
sponse rates >66% [7,8,14,18,26,33,34,36,43,44].

Rating from the methodological quality reviews ranged
from 25% to 91% of available points, with an average +
standard deviation rating of 52 + 20%. Only 8 studies (24%)
had a rating of 70% or better. Several studies were only re-
ported in an Institute of Medicine publication on DS use in
the military [48] and received relatively lower scores be-
cause of the lack of detail provided [23,24,26-29,31]. The
study by Bray et al. [19] was particularly well conducted in
that the investigators attempted to collect a random sample
of the entire military and clearly outlined their sampling
methods, sampling frame, questionnaire, and results.

Table 2 shows available data on the prevalence of DS
use by service members. Twenty-six unique investigations
provided the prevalence of “any” DS use [5-9,12,15,18-22,
24,26-29,31,33,35,36,38-40,43,45] and 17 reported on
multivitamin use [6-9,12,16,19,21-24,26-29,33,45]. Only
10 unique investigations reported on specific vitamins
and mineral supplements [6,12,22-24,26,28,29,33,45] and
7 reported on specific herbal supplements [6,17,23,29,
33,39,45]. Nineteen unique investigations reported on sup-
plementation with creatine [5-7,12,18,21-24,26-28,33,34,
36,38-40,45] and 20 reported on amino acid and/or pro-
tein supplements [5-9,12,16,21-24,26-28,33,34,38-40,45].
Finally, supplementation with sport drinks were reported
in 11 investigations [5,8,12,21,23,26-29,39,45], sport bars
in 10 studies [8,12,16,21-23,26-28,33], and energy drinks
in 3 investigations [8,9,44]. None of the studies identified
the use prevalence of specific brands of MVM, vitamins,
minerals, amino acids, proteins, botanicals, sport drinks or
sport bars.

Table 3 shows summary data on US military DS use
where questionnaires had asked about “current use” or
use 21 time per week. Only 13 studies were included in
these meta-analyses (Figure 1) because the other studies
used different reporting timeframes or reported on a DS



Table 1 Methods in investigations of DS use by military personnel

Study

Subjects

Methods for collecting
supplement information

Reporting timeframe

Response rate (%) - proportion Methodological
quality score (%)

of population participating
in investigation

Carlson et al. [14]

Klicka et al. [15]

Schneider et al. [21]

Kennedy and Arsenault [33]

Warber et al. [16]

McGraw et al. [22]

Sheppard et al. [34]

Arsenault & Cline [35]
Stevens and Olsen [36]

Shanks [17]

Bovill et al. [12]

Deuster et al. [5]

Brasfield [6]

Castillo et al. [18]

Bray et al. [19,25]

Smith et al. [37]

Johnson et al. [30,38]
Corum [23]

French [24]

43 & US Army senior
non-commissioned officers

119 & & 86 Q cadets at the
US Military Academy at
West Point NY

91 & US Navy SEAL personnel

2,215 & US Army soldiers entering
Special Forces and Ranger training

2547 3 & 494 Q US Army
soldiers from 32 Army
installations world-wide

367 & US Army Rangers

102 & & 31 Q US service
members using health clubs

50 @ officers in Basic Officer Training

439 4 & 60 @ US marine
or AF basic trainees

224 Q active duty US AF women

119 & US Army Special Forces soldiers

38 &' US Army Rangers at
Fort Bragg, North Carolina

750 & & 124 @ US Army soldiers
from 16 Army posts

1,326 & & 120 @ US marines
at Camp Pendleton, California

12,119 & & 4,027 @ US quad-service
members (23% Army; 29% Navy,
21% Marine Corps, 28% AF)

1,009 & and 296 @ US Navy and
Marine Corps personnel (72% Navy,
22% Marine Corps, 6%

Navy Reserve/Guard)

294 & US Army Rangers

3,789 & & 1,146 Q US Army
soldiers assigned in Europe

376 US service members, active duty,
National Guard, or reserves

Questionnaire with items on DS use

7-day dietary record with interview

Questionnaire focused on DS use

Questionnaire focused on DS use

Questionnaires with items on DSs

Questionnaire focused on DS use

Questionnaire focused on creatine
and use of other DSs

7-day dietary record with interview

Questionnaire focused on
ergogenic DS use

Questionnaire focused on herbal
therapy

Questionnaire on nutrition and DS use

General health questionnaire
with items on DSs

Questionnaire focused on DS use
Questionnaire (Marine Health

Behavior Survey) with items on DSs

Questionnaire with items on DS use

Questionnaire with items on DS use

Questionnaire focused on DS use

Questionnaire focused on DS use

On-line questionnaire
focused on DS use

Current Use

Use over 7 days

Current Use

Current use, = 1 time/wk,

within last 3 months

Current use 21 time/wk
Use in past 6 months
Current use

Use over 7 day period

Any use in lifetime
Use in the last 2 years

Current use

Daily Use
Current use 21 time/wk
Use in last year

Current use 21 time/wk
in last year

Use in past year

Current Use

Current use

Use in past 3 months

86

Not provided

Not provided

99

Not provided

Not provided

70

Not provided
91

45

Not provided
Not provided

58

85

53

35

39
Not provided

60

75

38

25

66

59

41

66

42
91

75

29
29

59

59

88

79

41
38

38
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Table 1 Methods in investigations of DS use by military personnel (Continued)

Lieberman [29]

Lieberman [27]
Lieberman [28]
Lieberman [26]
Thomasos 2008 [31]

Young and Stephens [39]

Boos et al. [7]

Lieberman et al. [8,41,42]

Wells & Webb [20]

Boos et al. [40]

Jacobson et al. [43]

Toblin et al. [44]

Kjertakov et al. 2013 [45]

Cassler et al. [9]

284 & & 31 Q US senior military officers
at the US Army War College, all services

768 & US Army Rangers
152 & US Army Special Forces soldiers
444 3 & 40 Q US Army soldiers

10,985 US AF personnel at 27
major installations

236 & & 83 @ US Marine Corps
recruits entering basic training

889 & & 128 @ UK Soldiers
deployed in Basra, Iraq

859 & &131 @ US Army soldiers from
11 locations including two overseas;
17 & Special Forces soldiers

197 US AF trainees in Tactical
Air Control Party training

78 & & 9 @ UK soldiers deployed
in Afghanistan

72,718 & & 33,980 Q@ US service members
(active & reserve) enrolled in the
Millennium Cohort Study

988 &' US Army soldiers and
marines deployed to Afghanistan

132 & Macedonian Special
Operations soldiers

310 & & 19 @ US marines deployed
in Afghanistan (Camp Leatherneck)

Questionnaire focused on DS use

Questionnaire focused on DS use
Questionnaire focused on DS use
Questionnaire focused on DS use

Questionnaire focused on DS use

Questionnaire focused on DS use

Questionnaire focused on DS use

Questionnaire focused on DS use

Questionnaire with items on DSs

Questionnaire focused on DS use

Questionnaire including item
on DS use

Questionnaire including item
on energy drinks

Questionnaire focused on DS use

Questionnaire focused on DS use

Use 2 1 time/wk

Use 21 time/wk
Use 21 time/wk
Use 21 time/wk

Current use

Use at any time in past

Current Use

Use 21 time/wk in last
6 months

Current Use

Current use

Use in last 12 months

Daily Use

Use in last 3 months

Use in last 30 days

Not provided

Not provided
Not provided
80

Not provided

65

66

Not provided

58

68

79

Not provided

Not provided

34

25
29
46
38

54

66

71

41

29

88

71

41

38

Abbreviations: & =men, @ =women; DS(s) = dietary supplement(s); US = United States; UK = United Kingdom; AF = Air Force; SEAL = Sea, Air, Land (US Navy special operations personnel); wk = week; NY = New York.
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Table 2 Prevalence of dietary supplement use by military personnel

Study Subjects

Proportion of entire sample reporting use (%)

Any DS Any Vit (V), MVor Vit

Use

Minl (M), or MVM A
Vit/Minl Suppl
(VM) Suppl

VitB Vit Vit Vit

orB
Cmpx

C

D

E

Fe Ca Zn Creatine Amino acids
(A), Prot (P), or Biloba

Amino acids &
Prot (AP)

Ginkgo Ginseng Sport Sport Other DSs
drink bar instudy

Carlson et al. [14] 43 & US Army senior

non-commissioned
officers

119 & cadets at USMA 14
86 Q cadets at USMA 35
Schneider et al. [21] 91 & SEAL personnel 78

Kennedy & Arsenault [33] 2,215 & US Army 64
Special Forces and
Rangers in training

2,547 & US
Army Soldiers

494 Q US
Army Soldiers

McGraw et al. [22] 367 & US 36
Army Rangers

1023 &319
US military health
clubs users

50 @ US officers in 38
Basic Officer Training

439 & & 60 Q US 4
Marine Corps or AF
basic trainees

224 Q@ US active
duty AF women

119 & US Army Special 90
Forces soldiers

38 & US Army Rangers 82
750 & US Army soldiers 59
124 @ US Army soldiers 70

Klicka et al. [15,32]

Warber et al. [16]

Sheppard et al. [34]

Arsenault & Cline [35]

Stevens & Olsen [36]

Shanks [17]
Bovill et al. [12]
Deuster et al. [5]

Brasfield [6]

Castillo et al. [18] 1326 3 & 120 @ 54

US marines

VM-7

26
30 50

V-18 24

V-24 35

V-65 M-47

55

33 8
40 7

VM-13

7C

20

17
15

32
15

29

23

13
16

AP-12
A-9°

A-10

AP-14

P-45

P-24
A-6

71

82

40
11 Cr-4

Caf-32

AD-8

Eph-5; Gar-4;
Ech-5; SIW-5

52

Eph-13

K-7: Vit Bs6;
CP4; Eph-13;
Gar-7; Ech4

Eph-24;
AD-5
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Table 2 Prevalence of dietary supplement use by military personnel (Continued)

Bray et al. [19] 12,119 & US 58 VM-25 43
quad-service members
4,027 @ US quad-service 71 VM-37 56
members
2,818 & Army Soldiers 55 VM-24 38
821 Q@ Army Soldiers 66 VM-34 50
3,341 & Navy Sailors 60 VM-27 46
1,286 @ Navy Sailors 71 VM-36 55
2,767 & Marines 61 VM-24 41
589 @ Marines 71 VM-33 53
3,193 & AF Airmen 60 VM-25 47
1,331 @ AF Airmen 76 VM-40 63

Smith et al. [37] 1,009 & and 296 Q V-12

US Navy and Marine
Corps personnel

Johnson et al. [30,38] 294 & US 56 26 P-35 A-4
Army Rangers

Corum [23] 3,789 & & 1,146 Q@ 34 13 24 14 19 13 P-14 4 7 43 17 K-12; Ech-4;
US Army Soldiers Gar-5; Vit
assigned in Europe Bs-12; Caf-18

French [24] 376 US service 69 57 8 3 9 13 6 P-14 A-4 Q3FA-9;
members GICon-7;

FSO-4

Lieberman [29] 284 & US senior 71 39 5 6 17 22 5 5 10 Gar-6
military officers
31 @ US senior 81 52 16 369 29 32 32 Mg-13
military officers

Lieberman [27] 768 3 US Army 81 23 19 PA-18 41 6 AD-7
Rangers

Lieberman [28] 152 & US Army 65 32 Il 7 16 P-16 36 15 AD-6
Special Forces Soldiers

Lieberman [26] 4443 US Army 55 30 5 13 5 6 6 5 P-13 20 5
Soldiers
40 Q US Army Soldiers 70 28 23¢ 13 8 8 10 15 P-8 28

Thomasos [31] 10,985 US AFpersonnel 69

Young & 236 &' & 83 Q@ US Marine 50 V-26 3 26 P-43 6 36 NO-16GIu-16;

Stephens [39] Corps recruits entering GlCon9

basic training
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Table 2 Prevalence of dietary supplement use by military personnel (Continued)

Boos et al. [7]

Lieberman et al. [8,41,42]

Wells & Webb [20]

Boos et al. [40]

Jacobson et al. [43]

Toblin et al. [44]

Kjertakov
et al. [45]

Cassler et al. [9]

889 & & 128 @ UK
Soldiers deployed
in Iraq

859 & US Army
Soldiers

131 Q US
Army Soldiers

17 & US Special
Forces Soldiers

197 US AF trainees

in Tactical Air Control

Party training

78 3 &9 Q UK
Soldiers deployed
in Afghanistan

72,718 & and 33,980 9

US service members
(active & reserve)

988 & deployed
US Army soldiers
and marines

78 & Macedonian
Rangers

54 3 Macedonian
Special Forces
Soldiers

310 & US marines
deployed in
Afghanistan

19 @ US marines

deployed in
Afghanistan

32

53f

57f

73

40

64

70

72

42

2

37

4

64

47

44

54

13 P-19 A-18

PA-20

PA-9

PA-47

14 PA-34

9 8 18 3 3 P-8A-5
5 13 11 2 2 P-7 A-11°

P-64

23

24

32

Caf-4

ED-41

ED-25

CP-15

ED-45

VitBg-14;
Vit 812’6;
Mg-10
VitBg-13;
Vit By,-9;
Mg-16;
Se-4: Glu-4

ED-42

Abbreviations: & = men, Q =women; DS = dietary supplement; Vit or V = vitamin; Minl or M = mineral; VM = vitamin and/or mineral; MV = multivitamin; MVM = multivitamin/multimineral; A = amino acid; Prot or P = protein;
AP = amino acids and protein; cmpx = complex; Fe = iron; Ca = calcium; Zn = zinc; Mg = magnesium; Cr = chromium; Se = selenium; K = potassium; Caf = caffeine; ED = energy drink; Gar = garlic; AD = androstenedione; Eph =
ephedrine; FSO = flax seed oil; Glu = glutamine; Ech-echinacea; SJW = Saint John’s Wort; Q3FA = omega-3-fatty acid; GICon = glucosamine chondroitin; NO = nitric acid; CP = chromium picolinate; AF = Air Force; SEAL = Sea, Air,

Land (US Navy special operations personnel); UK = United Kingdom; USMA = United State Military Academy.

Notes: 2Combines amino acids and branched chain amino acids; "Combines B-carotene and Vit A; “Combines B-complex, folic acid, and pantothenic acid; dCombines folate, B-complex, and Vit Bg; “Combines folate and
Vit Bg; ‘Excludes sport drinks/bars/gels.
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Table 3 Summary data on prevalence of dietary supplement use by military personnel by gender and service

Dietary Group Studies Individual study  Total sample Summary prevalence Homogeneity of
supplement (reference number) prevalence, mean size (n) estimate (95% Cl) (%) summary prevalence
(95% Cl) estimate
(%) (Q Statistic p-value)
Any Army Men Brasfield [6] 9 (56-63) 4,871 55(53-56) 0.77
Bray et al. [19] 5 (53-57)
Lieberman [26] 5 (50-60)
Lieberman et al. [8] 3 (50-56)
Navy Men Bray et al. [19] 0 (58-62) 3,341
AF Men Bray et al. [19] 60 (58-62) 3,193
Marine Men Bray et al. [19] 61 (59-63) 2,767
Army Women Brasfield [6] 0 (62-78) 1,844 65(60-70) 0.14
Bray et al. [19] 6 (63-69)
Lieberman [26] 0 (56-84)
Lieberman et al. [8] 7 (49-66)
Navy Women Bray et al. [19] 71 (68-74) 1,286
AF Women Bray et al. [19] 76 (74-78) 1331
Marine Women Bray et al. [19] 71 (67-75) 589
Army Officers in Klicka et al. [15] 35 (25-45) 136 36(28-44) 0.72
Training, Women Arsenault et al. [35] 38 (25-51)
Navy SEALs Schneider et al. [21] 78 (70-87) 1,479 76(65-85) <0.01
Army SF Bovill et al. [12] 90 (85-95)
Army Rangers Deuster et al. [5] 82 (70-94)
Army Rangers Johnson et al. [38] 56 (50-62)
Army Rangers Lieberman [27] 81 (78-84)
Army SF Lieberman [28] 65 (57-73)
Army SF Lieberman et al. [8] 77 (57-97)
Multivitamin Army Men Warber et al. [16] 24 (22-26) 7418 32(26-39) <0.01
Brasfield [6] 3 (30-36)
Bray et al. [19] 8 (36-40)
Lieberman [26] 0 (26-34)
Lieberman [8] 7 (34-40)
Navy Men Bray et al. [19] 6 (45-48) 3341
AF Men Bray et al. [19] 47 (45-49) 3,193
Marine Men Bray et al. [19] 41 (39-43) 2,767
Army Women Warber et al. [16] 35 (31-39) 1,610 40(32-48) <0.01
Brasfield [6] 40 (31-49)
Bray et al. [19] 50 (47-53)
Lieberman [26] 28 (14-42)
Lieberman et al. 2010 [8] 41 (33-49)
Navy Women Bray et al. [19] 5 (52-58) 1,286
AF Women Bray et al. [19] 3 (60-66) 1,331
Marine Women Bray et al. [19] 3 (49-57) 589
Navy SEALS Schneider et al. [21] 6 (17-35) 1,147 37(25-52) <0.01
Army SF Bovill et al. [12] 5 (46-64)
Army Rangers Lieberman [27] 3 (20-26)
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Table 3 Summary data on prevalence of dietary supplement use by military personnel by gender and service

(Continued)
Army SF Lieberman [28] 32 (25-39)
Lieberman et al. [8] 64 (41-87)
Any vitamin Army Men Carlson et al. [14] 7 (1-13) 3,720 18(13-26) <0.01
or mineral Bray et al. [19] 24 (22-26)
Lieberman et al. [8] 7 (15-20)
Navy Men Bray et al. [19] 7 (25-29) 3,341
AF Men Bray et al. [19] 5 (24-27) 3,193
Marine Men Bray et al. [19] 4 (22-26) 2,767
Army Women Bray et al. [19] 4 (31-37) 952 29(19-41) 0.01
Lieberman et al. [8] 3 (16-30)
Navy Women Bray et al. [19] 6 (33-39) 1,286
AF Women Bray et al. [19] 0 (37-43) 1,331
Marine Women Bray et al. [19] 3 (29-37) 589
Vitamin C Army Men Brasfield [6] 7 (14-20) 1,609 15(12-20) 0.07
Lieberman et al. [26] 3 (10-16)
Army Women Brasfield [6] 15 (9-21) 255 15(10-21) 0.19
Lieberman et al. 2008 [26] 13 (3-23)
Army SF Bovill 2003 [12] 20 (13-27) 271 15(8-26) 0.04
Lieberman [28] 1(6-16)
Vitamin E Army Men Brasfield [6] 10 (8-12) 514 8(5-13) 0.12
Lieberman [26] 6 (4-8)
Army Women Brasfield [6] 7 (3-12) 164 7(4-12) 0.95
Lieberman [26] 8 (1-16)
Army SF Bovill et al. [12] 12 (6-18) 271 9(6-15) 0.21
Lieberman [28] 7 (3-11)
Calcium Army Men Brasfield [6] 12 (10-14) 1,194 9(4-17) <0.01
Lieberman [26] 6 (4-8)
Army Women Brasfield [6] 14 (8-20) 164 (10-20) 0.84
Lieberman[26] 15 (4-26)
Iron Army Women Brasfield [6] 12 (6-18) 164 12(8-18) 0.72
Lieberman [26] 10 (1-19)
Protein Army SF Bovill et al. [12] 24 (16-32) 271 20(13-30) 0.08
Lieberman [28] 16 (10-22)
Protein or Navy SEALs Schneider et al. [21] 18 (15-21) 876 21(11-36) <0.01
amino acid Army Rangers Lieberman [27] 12 (5-19)
Army SF Lieberman et al. [8] 47 (23-71)
Creatine Army Men Brasfield [6] 16 (13-18) 1,194 9(3-27) <0.01
Lieberman [26] 5(3-7)
Navy SEALs Schneider et al. [21] 32 (22-42) 1,169 20(15-25) 0.02
Army SF Bovill et al. [12] 18 (11-25)
Army Rangers Deuster et al.[5] 13 (2-24)
Army Rangers Lieberman [27] 19 (16-22)
Army SF Lieberman [28] 16 (10-22)
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Table 3 Summary data on prevalence of dietary supplement use by military personnel by gender and service

(Continued)
Sport drinks Army Men Lieberman [26] 20 (16-24) 1,303 22(19-25) 022
Lieberman et al. [8] 23 (20-26)
Army Women Lieberman [26] 8 (14-42) 171 25(19-32) 0.24
Lieberman et al. [8] 24 (17-31)
Navy SEALs Schneider et al. [21] 19 (11-27) 1,147 39(26-55) <0.01
Army SF Bovill et al. [12] 71 (63-79)
Army Rangers Lieberman [27] 41 (38-44)
Army SF Lieberman [28] 36 (28-44)
Army SF Lieberman et al. [8] 32 (10-54)
Sport bars Army Men Warber et al. [16] 8 (7-9) 3,890 7(5-9) 0.03
Lieberman [26] 5(3-7
Lieberman et al. [8] 6 (4-8)
Army Women Warber et al. [16] 3 (2-5) 625 3(2-5) 0.65
Lieberman et al. [8] 4 (1-7)
Navy SEALs Schneider et al. [21] 40 (30-50) 1,147 19(6-46) <0.01
Army SF Bovill et al. [12] 52 (43-61)
Army Rangers Lieberman [27] 6 (4-8)
Army SF Lieberman [28] 15 (9-21)
Army SF Lieberman et al. [8] 7 (1-14)

Abbreviations: AF = Air Force; SEAL = Sea, Air, Land (US Navy special operations personnel); SF = Special Forces; Cl = confidence interval.

that was not included in any other study. Additional data
from Bray et al. [19] was included in the table because this
investigation was the only one to ask about use of any DS,
multivitamins, or any vitamin or mineral supplement >1
time/week among Navy, Air Force, and Marine personnel.
Meta-analyses indicated that the prevalence of any DS use
was relatively consistent among Army studies. Among men
in the four military services, use of supplements of any kind
ranged from 53% to 61% of the surveyed groups; among
women, use of supplements of any kind ranged from 66%
to 76%. Female Army officers in training tended to have a
much lower use of DSs. Reported supplement use among
elite Army and Navy groups was less homogenous ranging
from 56% to 90% of the surveyed groups, but was, in the
main, higher than general military samples.

Table 3 shows prevalence data on MVM use by military
personnel. Army studies demonstrated a lack of homogen-
eity for both men and women. Among men in the four mili-
tary services, MVM use ranged from 24% to 47% with Army
men less likely to consume multivitamins than men in the
other services. Among women, MVM use ranged from 28%
to 63% in the four services, again with Army women less
likely to consume multivitamins than women in other ser-
vices. Reported MVM use among elite military groups ap-
peared to be similar to that of Army men but the prevalence
values lacked homogeneity and ranged from 26% to 64%.

Table 3 shows that studies on the use prevalence of any
vitamin or mineral supplement by Army men and women

lacked homogeneity. Nonetheless, data suggested women
used vitamin and mineral supplements more often than
men, regardless of service. Among all four services, preva-
lence of use of any vitamin or mineral supplement among
men ranged from 7% to 27% while for women this range
was 23% to 40%.

Table 3 shows other DSs that had multiple studies and
fit the table criteria (current use or use =1 times/week).
These included Vitamin C, Vitamin E, calcium, iron, pro-
teins, protein or amino acids, creatine, sport drinks, and
sport bars. Multiple studies (i.e., >2) were limited to Army
men, Army women, and some elite military groups. The
prevalence of Vitamin C supplementation was 15% for Army
men, Army women, and Special Forces soldiers, although
the latter estimate lacked homogeneity. The prevalence of
Vitamin E supplementation was similar among Army men
and the Special Forces soldiers and slightly higher than that
of Army women. Calcium supplementation was slightly
more prevalent among Army women compared to Army
men, although the two available male studies were not
homogeneous. Creatine use appeared more prevalent
among samples of elite Army men compared to general
male Army samples, although prevalence values differed
considerably. When the Navy SEAL study [21] was
eliminated from the analysis of creatine prevalence,
studies on Rangers and Special Forces soldiers had a
SPE = 19% and S95% CI = 16-21 (p = 0.88 for homogeneity).
Use prevalence of sport drinks was similar among the
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general samples of Army men and women. Meta-analysis sug-
gested that elite military group use of sport drinks was higher
than in general Army samples but studies of elite groups
lacked homogeneity, with individual study prevalences ranging
from 19% to 71%. The prevalence of sport bar usage was low
among samples of Army men and even lower among Army
women. Sport bar usage appeared much higher in some sam-
ples of elite military groups but there was a lack of homogen-
eity with prevalences ranging from 6% to 52%.

The curve fitting procedures did not indicate any signifi-
cant temporal trends among studies. This can be appreci-
ated by examining the data presented by year in Table 3.

Discussion

This review demonstrates that the prevalence of DS use
was high among members of the military services. Avail-
able data indicated that the self-reported prevalence of
DS current use or use =1 time/week was slightly lower
among Army men (55%) than among men in the other 3
military services (~60%). Female service members re-
ported a higher prevalence of DS use than male service
members but again, Army women reported a slightly
lower use of DSs of any kind (66%) compared to women
in the other 3 services (71 to 76%). The pattern of MVM
use was similar to that of the overall use prevalence.
That is, Army men and women report MVM use preva-
lences lower than the other services but women in all ser-
vices report use prevalences higher than their male
counterparts in the same service. Prevalence estimates var-
ied in groups of elite service members (Army Rangers,
Army Special Forces, and Navy SEALs) but generally, the
use prevalence of supplements of any kind was higher
(56% to 90%) than that of other service members. Interest-
ingly, male and female Army officers in training tended to
have a lower prevalence of DS use, possibly related to the
fact that they were eating in military dining facilities and
had busy training schedules.

MVM appeared to be the most commonly used DS
among the general population of military personnel with
24% to 47% of male and 28% to 63% of female service
members using these supplements. This is in consonance
with data on athletes [49,50] and the general US popula-
tion [51-56] where MVM are also the most commonly
consumed DS. Table 4 shows summary data from the
National Health Interview Surveys (NHIS) [54,55,57] and
the National Health and Nutrition Surveys (NHANES)
[58-61], both of which are nationally representative sam-
ples of the general US population. It was difficult to dir-
ectly compare military MVM prevalence data to that of
these national surveys because the military and civilian
studies differed in terms of the reporting timeframe,
methods used to collect the data, and the years when the
data were collected. Despite these issues, it was possible to
make some general observations. The NHANES and
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NHIS surveys indicated that women were more likely to
use DSs than men, in agreement with the military data.
Both NHANES and NHIS surveys observed a temporal
trend indicating that DS use increased over time, although
the most recent NHANES data suggested a leveling off
[60,61]. No such temporal trends could be discerned in
the military data, possibly because of the shorter time over
which the studies were conducted and lack of question-
naire standardization across studies. Use of MVM ap-
peared to be higher in the military compared to these
civilian samples.

Among military personnel, the most common rationale
for taking MVMs was to promote general health with 76%
of individuals reporting this reason in one study [8]. Most
MVM supplements contain at least 10 vitamins and/or
minerals with a great range of dosages [62]. Systematic
and narrative reviews on the effects of MVM supplements
on health have indicated that there is little convincing evi-
dence that these DSs influence the incidence of cataracts,
cardiovascular disease, diabetes [63-65], or cancers of the
prostate, lungs, or breast [64,66-68]. On the other hand
some studies suggest MVM supplements may improve
cognitive functioning [69,70], reduce infection risk in older
individuals [71], reduce colon cancer risk [72] and, when
used for primary prevention, reduce the risk of all-cause
mortality [73], although results are not consistent [65].
The determination of the safety of vitamins and minerals
differs from that of other substances like toxins or other
chemicals because a certain level of vitamins and minerals
are needed for good health but above or below that level,
an adverse effect may occur. Thus, there is a “U-shaped”
relationship between the dosage and the likelihood of ad-
verse effects and dose—response curve will differ for differ-
ent DSs [74].

Use prevalence of individual vitamins and minerals were
less often reported in military studies but a few studies of
Army personnel had examined Vitamin C, Vitamin E, cal-
cium, and iron [6,12,26]. Generally, the use prevalence of
Vitamin C was similar among Army men, women, and
Special Forces Soldiers (15%). Vitamin E use prevalence
was about the same among Army men, Army women, and
elite groups (7-12%). Women appeared more likely to sup-
plement with calcium (14%) compared to Army men (9%).
Table 4 provides data on Vitamin C, Vitamin E, and cal-
cium supplementation from the NHIS. Again, comparisons
with the military data are limited for reasons cited above.
Nonetheless, the NHIS and NHANES general trends were
similar to the military data in that men and women were
about equally likely to supplement with Vitamins C and E
and women were more likely to use calcium.

Vitamin C and E are antioxidant vitamins and they
have been studied in disease states like cancer, cardio-
vascular disease, and macular degeneration where oxida-
tive stress mechanisms produce cellular damage [75,76].



Table 4 Summary data on DS Use in United States national surveys

Survey Study Survey N Reporting Prevalence (%)
year(s) timeframe Any VM Multivitamin Vitamin C Vitamin E Calcium
Men Women Men Women Men Women Men Women Men Women
National Health Interview Subar & Block [57] 1987 9,160 &, 12,920 @  Daily Use 19 27 15 20 7 8 4 5 3 10
survey (NHIS) Slesinski et al. [54] 1992 5120 38,6885 9 Daily Use 20 27 17 22 7 8 4 5 2 8
Millen et al. [55] 2000 340853 & Daily Use 29 39 24 33 10 12 10 13 4 17
National Health and Nutrition  Koplan et al. [58] 1976-1980 5915 &, 6,588 @ Use 2 1 time/wk 30 40 ND ND ND ND ND ND ND ND
Survey (NHANES) Balluzetal [59] 19881994 33905 & & Q Use in Last Month 35 44 ND ND ND  ND ND ND ND ND
Radimer et al. [60]  1999-2000 2,260 &, 2,602 Q Use in Last month 46 57 32 38 12 13 12 14 4 16
Kennedy et al. [61]  2007-2008 3364 & & @ Use in Last Month 42 54 ND ND ND ND ND ND ND ND

Abbreviations: VM = vitamin and/or mineral; § = men; @ =women; ND =

no data; wk = week.
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In systematic reviews, Vitamin C and E supplementation ei-
ther alone or in combination with other substances did not
reduce the incidence of cardiovascular disease [64,75,77] or
prostate cancer [66]. Supplemental Vitamin C may have
modestly reduced the risk of breast cancer but Vitamin E
did not [78]. Vitamin C and E from any source (diet or sup-
plements) appeared to reduce the incidence of endometrial
cancer [79]. Calcium supplementation with Vitamin D re-
duced stress fracture risk in basic training [80].

The prevalence of herbal supplement use by military
personnel was small, usually 5% or less of the groups
surveyed [6,17,23,29,33,39,45], although ginseng use was
14% in one Army study [6]. The nationally representa-
tive NHIS data from 2007 indicated that 17%, 12%, 12%,
and 11% of the surveyed group had used Echinacea, gar-
lic supplements, ginseng, and ginkgo biloba, respectively,
in the last 30 days [81]. In athletic groups, 2% to 10% re-
ported current use of ginseng and 4 to 7% reported
current use of Echinacea [50,82,83].

Sport drinks are a general category of beverages that
contain water, carbohydrates, minerals, and electrolytes,
and may contain small amounts of vitamins. They are de-
signed to be used during and after sport and exercise ac-
tivities for rehydration, replacement of electrolytes lost
during sweating, and energy (ie., supply carbohydrates
during activity or replenish muscle glycogen post-activity)
[84,85]. Sport drinks appeared to be a very common nutri-
tional supplement used by elite military groups, although
the use prevalence range was wide (19% to 71%) in the
various investigations. Sport drink use prevalence was also
high among the general male and female military popula-
tion (~23%) but this did not exceed the use prevalence for
MVMs in these groups. The relatively high use of sport
drinks among elite military groups is in consonance with
studies of elite athletes showing that the use of sport
drinks exceeds that of multivitamins [86-88]. Data from
the NHIS indicated that 22% reported the use of sport or
energy drinks >1 time/week but that survey did not pro-
vide data on the two beverages separately [89]. Data from
NHANES indicated an almost tripling in the use of sport
and energy drinks (combined) among adolescents and
young adults (12 to 34 years of age) over the 1999 to 2008
period [90].

Creatine was a DS with relatively high use prevalence
among elite service members (20%) and among Army men
(14%), although the two studies on Army men had widely
varying prevalence values [6,26]. The 2007 NHIS survey re-
ported a 3% use prevalence in the general US population
[81]. Studies on athletes have found that creatine use
prevalence is highly variable and dependent on the sport.
Athletes in strength and power sports (e.g., weightlifting,
football, track and field) used creatine to a greater extent
than those involved in endurance activities [91-94]. Re-
search has generally shown that creatine supplementation
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can improve strength and performance in short-term,
high intensity physical activities [95-98]. In combination
with resistance training, creatine increased maximal
muscle strength to a greater extent than resistance
training alone [99].

In elite military groups, the use prevalence for protein
supplements was about 20% but varied widely, between
12% and 47% [8,12,21,27]. The only study to report on
the protein supplementation in the general male army
population found a use prevalence of 13% [26], while an-
other study reporting on combined proteins and amino
acids found a use prevalence of 20% [8]. One national
survey (Health and Diet Survey conducted by the US
Food and Drug Administration) reported that about 1%
of the total sample had used amino acid supplements in
the last year [56]. The Recommended Daily Allowance
for protein is 0.8 gmekg body weight ~‘eday™* [100].
However, summaries of studies indicated that the daily
average intake of protein among strength-trained athletes
was 2.1 gmekg 'eday ' [101] while that among endurance
athletes was 1.8 + 0.4 gmekg 'eday " for men and 1.2+
0.03 gmekg ‘eday™ for women [102]. A recent consensus
statement on the efficacy of protein supplementation in
military personnel recommended 1.5 to 2.0 gmekg " eday ™
for service members involved in substantially increased
metabolic demand and 1.2 to 1.5 gmekg 'eday " for older
service members [103]. A meta-analysis of 22 studies sug-
gested that protein supplementation (>1.2 gmekg 'eday ™)
with resistance training resulted in modestly greater gains
in fat-free mass (0.7 kg, 95% CI =0.5-0.9 kg) and strength
when compared to training without protein supplementa-
tion [104].

Three studies reported on energy drink consumption
among soldiers [42] and among soldiers and marines de-
ployed in Afghanistan [9,44]. Prevalence of energy drink
usage was 25% among female soldiers [42] and 41% to
45% among male soldiers and marines [9,42,44]. There are
about 500 brands of energy drinks available worldwide
and about 200 are available in the US [105,106]. Literature
reviews examining commonly available energy drinks
found that virtually all contained caffeine, taurine, and B-
Vitamins, while other common ingredients contained in
most included guarana, ginseng, sugars, and carnitine.
Other ingredients found in some energy drinks include
ginkgo biloba, milk thistle, branched-chain amino acids,
choline, chromium, green tea, hornet saliva, inositol, yerba
mate, triglycerides, proline, pyruvate, royal jelly, schiz-
andra, aloe vera, bee pollen, borage oil, and stabilized oxy-
gen. Reviews have generally concluded that except for
some relatively weak evidence for glucose and guarana,
there was little evidence for a positive effect on cognitive
or physical performance for any of those ingredients other
than caffeine [106-108]. Caffeine has been shown to in-
crease performance during long-term exercise, shorter-
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term high intensity exercise (60—180 sec), and high inten-
sity intermittent exercise, but effects on muscle strength are
equivocal. Caffeine may produce ergogenic effects through
a variety of mechanisms that include increasing fat oxida-
tion (thus sparing glucose and muscle glycogen during
long-term exercise), central nervous system stimulation, a
direct action on muscles, and/or a competitive inhib-
ition with adenosine. The adenosine mechanism in-
volves caffeine occupying adenosine sites in the central
nervous system which increase catecholamine release
and lipolysis. Tolerance to caffeine has often been re-
ported and may be associated with the up-regulation of
adenosine receptors [109-112].

Of interest were the studies on Marine Corps and Air
Force trainees that asked about lifetime prevalence of DS
use [36,39]. About 82% of the participants in these two
studies were men. The lifetime prevalence of any DS use
was 41% [36] and 50% [39]. These prevalences were lower
than those reported by Bray et al. [19] for longer-serving
Marine and AF personnel (~60%). These data suggest that
a number of service members have used DSs before enter-
ing the Air Force or Marine Corps but that prevalence be-
comes higher once individuals spend time in these
services. Military service may increase DS use because of
the demands of the occupations and the belief that DSs
will improve health and increase performance on occupa-
tional tasks.

In the nine investigations that examined the prevalence
of DS use in elite military units [5,8,12,21,22,27,28,38,45],
all but two [22,38] reported a higher use of DSs (any use)
among these elite service members compared to non-elite
male military samples. This is similar to results found for
elite athletes where athletes participating at higher levels
of competition (Olympic, national, or international level)
were more likely to use DSs than those competing as rec-
reational athletes [49]. Elite athletes and elite service
members may be similar in that they seek to gain add-
itional physical advantages from the use of DSs.

Five studies provided information on the reasons that
service members used DSs [6,8,9,19,33]. In four of the five,
“general health” was listed as the reason with the highest
frequency with performance enhancement listed as second
most common (first in Cassler et al. study [9] of deployed
marines). Thus, service members reported using DSs for
the same reason as civilians, [10,11] but a second very
common reason was performance enhancement which is
seldom mentioned in civilian investigations. In this sense,
service members are like athletes who also report per-
formance enhancement as a high frequency reason for DS
use [113-115]. Like athletes, service members’ occupa-
tional tasks require a high level of physical performance;
they are unlike most athletes in that their activity may be
performed in hostile locations and under adverse and aus-
tere environmental conditions.
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Future studies on the prevalence of DS use should con-
sider five major issues. First, the definition of DSs should
be clearly stated on the questionnaire instructions. The
legal definition provided by The Dietary Supplement
Health and Education Act of 1994 [2] can serve as a stand-
ard. Second, studies should be specific about the types of
DSs used by study participants. Reporting in general cat-
egories like “antioxidant”, “energy”, “herbal”, “bodybuild-
ing”, and the like does not provide the specificity needed
for comparisons across studies and the identification of spe-
cific DS use. Third, the reporting timeframe should be spe-
cific and include several periods. The most useful reporting
timeframes appear to be daily, 2-6 times/week, 1 time/
week and 1 time/month. Fourth, the response rate of sur-
vey should be specified and, if possible, characteristics of re-
spondents and non-respondents should be described so
that possible bias can be assessed. Finally, studies are
needed that use the same experimental methods to com-
pare DS use across all the military services over time.

There were limitations to this review. Studies differed
on the reporting timeframe, questionnaire construction,
and supplement definitions which made it difficult to dir-
ectly compare results across all studies. In the meta-
analysis, an attempt was made to control for the reporting
timeframe by only examining studies asking service mem-
bers about current supplement use or use >1 day/week.
We only examined specific DSs and did not include DSs
that were included in broad categories (e.g., antioxidant,
ergogenics, bodybuilding). Thus, we may have underesti-
mated DSs in some categories, although most unique
studies (n=24, 72%) did report use of “any” DS. Some
questionnaires involved “checklists” of specific DSs that
may have elicited better subject recall than open-ended
questions asking subjects to list the DSs that they used. In
most studies, the actual questionnaire structure and/or
questionnaire items were not specified and the only appar-
ent fact was that the questionnaire did or did not focus on
DSs. It is possible that some service members may have
been involved in one or more surveys but the number of
these individuals would likely have been very small. Some
values had to be estimated from graphic presentations
which could have resulted in small errors. The analyses of
temporal trends depended on the publication year which
was likely not the year that the data were collected. Other
problems common to self-reporting included the accuracy
of subject recall and the possible reluctance of some indi-
viduals to report specific DSs that they used.

Conclusion

In conclusion, this review provided a comprehensive over-
view of military DS use by gender and type of military ser-
vice. It demonstrated that Army personnel tended to use
DSs and MVM less than other service members but that
regardless of service, the use of any DS and MVMs are
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higher among women than men. Military personnel’s use
of herbal supplements is small, <5% in most investigations.
Elite military men appeared to use DSs and sport drinks
more than other service members.
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