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ABSTRACT

Warr BJ, Scofield DE, Spiering BA, and Alvar BA. Influence of

training frequency on fitness levels and perceived health status

in deployed National Guard Soldiers. J Strength Cond Res 27

(2): 315–322, 2013—While studies have examined changes in

body composition, fitness, and other measures pre- and post-

deployment, it is more difficult to characterize physical training

practices during deployment. The purpose of this study was to

evaluate the association between training frequency during

deployment and changes in physical performance, body com-

position, and perceived health. Eighty-eight Soldiers (men, 76

and women, 12) from the National Guard performed 1 repeti-

tion maximum (1RM) bench press, 1RM back squat, and

V_ O2peak testing within 30 days before and 10 days after

deployment to Iraq or Afghanistan. Soldiers completed a ques-

tionnaire pertaining to aerobic and strength training frequency,

as well as perceived changes to health. Soldiers experienced

significant (p # 0.05) improvements in upper (11%) and lower

body strength (14%), declines in body fat percent (216%), but

no change in V_ O2peak. About 57% of Soldiers reportedly per-

formed aerobic training $3 times per week, whereas 67%

performed strength training $3 times per week. Soldiers per-

forming aerobic training $3 times per week responded differ-

ently than those who conducted aerobic training ,3 times per

week in V_ O2peak values (2 vs.28%, p = 0.016). About 42% of

Soldiers reported that their health improved, 36% reported no

change to their health, and 22% reported that their health had

declined. There was a significant association between training

frequency and perceived health. About 50–58% of Soldiers

who trained $3 times per week reported improvements in

health during deployment, whereas only 21–24% of Soldiers

who trained ,3 times per week reported improvements in

health for the same period of time. It seems that Soldiers

who train $3 times per week experience a more advantageous

response in terms of fitness levels and perceived health during

deployments.
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INTRODUCTION

S
oldiers are often expected to perform exhaustive
physical work during perilous combat situations.
Challenges faced by Soldiers on combat deploy-
ments include environmental demands of operat-

ing in harsh and austere environments, as well as the
psychological demands of coping with unusual and often
unpredictable surroundings. Additionally, combat deploy-
ments may last for extended periods up to or more than
12 months, and Soldiers are expected to maintain their fitness
level during this time. Maintaining fitness during deployment
may be achieved by the physical requirements and demands
of the soldier’s occupation, through the implementation of
structured physical training (PT), or both. Despite the
known benefits of moderate physical activity in the civilian
population, it is not well understood how much activity is
needed for Soldiers to maintain or improve in physical per-
formance, body composition, and perceived health status
while deployed (7,11,15).

Because of the extended duration of most combat deploy-
ments, Soldiers cannot rely on their predeployment fitness
level to carry them through a deployment. It is vitally
important that Soldiers continue to conduct some form of
PT during this time, otherwise detraining will occur. How
Soldiers conduct structured PT in the deployed environment
can be influenced by a number of factors such as equipment
and resources, command climate, the requirement of
24-hour operations, and safety. Moreover, under the current
deployment circumstances, most deployed Soldiers maintain
significant autonomy in terms of their PT. This autonomy is
largely due to a combination of continuous operations and
the individual Soldier’s duty requirements, thus making it
difficult for military leaders to provide direct supervision
during fitness training.
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There are currently a number of publications assessing
physical activity, including both occupational tasks and fitness
training in a variety of military training settings ranging from
basic training to U.S. Army Ranger School (4,6,9). However,
there is limited research assessing the frequency and duration
of physical activity in deployed Soldiers. Although the phys-
ical demands of specific military tasks have been established,
there is a paucity of descriptive data for the overall physical
activity levels and physical requirements of Soldiers who are
deployed in a combat setting. Sharp et al. (11) in 2008 and
Lester et al. (7) in 2010 published data showing that the
amount of PT during deployment among individual Soldiers
was highly variable, even though they were in the same Army
unit. The variation reported within these 2 studies is likely
because of the fact that different occupations represented
within a single deployed Army unit tend to require different
levels of physical activity (7,11). Determining the impact of
the type and frequency of PT in deployed Soldiers has not
been previously examined.

It has been reported that 20–26% of all military service
members who have deployed to the Middle East report
a decline in their health over the course of the deployment
(2). There are variations between the different services and
by active or reserve components. Army reserve component
Soldiers, which consists of Army Reserves and National
Guard (NG), had the highest percentage of soldiers report-
ing a decline in health at 32% (2). The potential relationship
between physical fitness training frequency and perceived
changes in health during a combat deployment hereto for
has not been examined.

The primary purpose of this study was to evaluate the
association between reported PT frequency and changes in
physical performance and body composition during a mili-
tary deployment in NG Soldiers. Additionally, the associa-
tion between training frequency and perceived changes in
health was evaluated.

METHODS

Experimental Approach to the Problem

Primary outcomes for this study were the measurements of
individual body composition, muscular strength, and cardio-
respiratory fitness. Additionally, self-reported aerobic train-
ing frequency, strength training frequency, and perceived
levels of health were assessed. There were no formal PT
requirements for Soldiers enrolled in this study. Soldiers
were simply encouraged to train in accordance with their
respective unit requirements while deployed. Performance
measures and body composition were assessed at predeploy-
ment and postdeployment using the standardized method-
ology described below.

Subjects

Eighty-eight Soldiers, which included 76 men (26.6 6 6.3
years, 176.76 6.4 cm, 86.96 14.9 kg) and 12 women (32.16
11.7 years, 163.56 4.6 cm, 66.26 10.1 kg), from the Arizona

NG completed predeployment and postdeployment testing
after having been cleared for deployment by the NG medical
providers. Before testing, all volunteers read and signed an
informed consent and were screened using the American
College of Sports Medicine (ACSM)/American Heart
Health/Fitness Facility Preparticipation Screening Question-
naire (12). The study was approved by the institutional
review board at Arizona State University, as well as by the
Arizona NG State Surgeon’s Office.

Both sexes were eligible for this study. Per ACSM risk
stratification, men older than 45 years and women older than
55 years, or anyone having severe physical limitations that
would prevent successful completion of testing, or uncon-
trolled chronic disease (i.e., hypertension, diabetes, sleep
apnea, and asthma) were not eligible for this investigation.
Soldiers were recruited from 5 different companies or
detachments (infantry, communications, transportation,
explosive ordinance disposal, and military police). Multiple
occupations were represented within each of these units
(Figure 1). These Soldiers were required to perform a variety
of missions while deployed to include explosive ordinance
disposal, convoy operations, provincial reconstruction, secu-
rity, and establishing and maintaining theater communica-
tions. The variety of occupations represented provided
a sample that could be considered “typical” of operations
occurring at the time of the study.

Procedures

Pre- and postdeployment physical fitness testing included
measurements of body composition, muscular strength, and
cardiorespiratory fitness. All data were collected using
standard methods, while taking into consideration the
required military training and duties of the participating

Figure 1. Characterization of military occupations represented (N = 88).
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Soldiers. Predeployment testing was performed within 30
days of deployment, and postdeployment testing was con-
ducted within the first 10 days of a Soldier’s return to the
United States. The physical performance testing methods
used in this study have previously been described in detail

(13). Body composition (fat mass [FM] and fat-free mass
[FFM]) was measured using air displacement plethysmog-
raphy (Bod Pod, COSMED, Concord, CA, USA) (8). One-
repetition maximum (1RM) strength was determined for the
bench press and the back squat exercise in accordance with

TABLE 1. Mean 6 SD of pre- and postdeployment measures.

Combined (n = 88) Men (n = 76) Women (n = 12)

Pre Post Pre Post Pre Post

Weight (kg) 84.1 6 15.9 82.0 6 14.1* 86.9 6 14.9 85.0 6 12.5 66.2 6 10.1 62.7 6 7.0†
Body mass index (kg$m22) 27.4 6 4.6 26.7 6 3.8* 27.8 6 4.6 27.2 6 3.8 24.7 6 3.8 23.5 6 2.6†
Fat free mass (kg) 64.0 6 10.5 65.5 6 10.7* 66.9 6 8.2 68.5 6 8.3 46.9 6 4.7 48.1 6 4.7†
Fat mass (kg) 20.2 6 9.8 16.5 6 7.6* 20.3 6 10.2 16.9 6 8.0 19.3 6 7.5 14.6 6 4.9
Percent body fat (%) 23.2 6 8.5 19.6 6 7.2* 22.3 6 8.4 19.1 6 7.3 28.4 6 7.7 22.9 6 6.0†
Bench (kilogram lift per
kilogram body mass)

0.96 6 0.27 1.07 6 0.29* 1.02 6 0.23 1.14 6 0.25 0.57 6 0.08 0.67 6 0.11†

Squat (kilogram lift per
kilogram body mass)z

1.25 6 0.30 1.43 6 0.33* 1.33 6 0.24 1.51 6 0.30 0.78 6 0.17 1.02 6 0.15†

V_ O2peak (ml$kg21$min21) 46.9 6 8.1 45.7 6 8.1 48.3 6 7.4 46.7 6 8.0 38.8 6 7.5 40.0 6 6.6†

*Denotes significant differences between pre- and postdeployment.
†Denotes significant differences between sexes.
zDenotes sex 3 deployment interaction.

Figure 2. A, B) Comparison of improvements in FM and V_ O2peak between Soldiers who performed aerobic training $3 times per week vs. ,3 times per week
during deployment. C, D) Comparison of relative upper and lower body strength between Soldiers who performed strength training $3 times per week vs. ,3
times per week during deployment. “#” denotes significant differences between training frequency groups, “*” denotes significant differences from pre- to
postdeployment, “+” denotes training frequency 3 deployment interaction; TF, training frequency.
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the guidelines set forth by the National Strength and Condi-
tioning Association and the ACSM (1,12). The absolute value
of the 1RM lift was then divided by the Soldier’s weight to
determine relative strength (1RM kilogram lift per kilogram
body mass). Soldiers’ aerobic fitness (V_ O2peak) was measured
using indirect calorimetry while completing an incremental
treadmill test. Criteria for adequate testing included the fol-
lowing: respiratory exchange ratio .1.00 or heart rate 6 10
beats per minute of age predicted maximum heart rate (11).

During postdeployment assessments, Soldiers completed
a questionnaire that inquired about aerobic and strength
training frequency, as well as perceived changes to health.
The questionnaire has been
previously used in populations
of deployed Soldiers (7,11,14).

Statistical Analyses

Potential sex differences in
physical performance and
body composition were ana-
lyzed using a Sex 3 Time
(pre- and postdeployment)
analysis of variance (ANOVA),
with Time being a repeated-
measures factor. Subsequently,
the effects of training frequency
on physical performance and
body composition were ana-
lyzed using a Training Fre-
quency (dichotomized as
either $3 sessions per week
or ,3 sessions per week) 3
Time ANOVA, with Time
being a repeated-measures fac-
tor. Next, we sought to deter-
mine if changes in perceived
health were associated with
measurable changes in physical
fitness and body composition.
This was accomplished by cat-
egorizing changes in perceived
health responses as either
“improved,” “unchanged,” or
“declined” and then analyzing
physical performance and
body composition data using
a Perceived Health Change 3
Time ANOVA, with Time
being a repeated-measures fac-
tor. For all ANOVAs, data that
were not normally distributed
were logarithmically trans-
formed and then retested for
normality before statistical anal-
ysis. Significant main effects and

interactions were further analyzed using t-tests and apply-
ing the Bonferroni correction. Finally, the association bet-
ween training frequency and changes in perceived health
were analyzed using a chi-squared test. All data were analyzed
using SPSS 19.0. The criterion for statistical significance was
p # 0.05.

RESULTS

Effects of Sex and Deployment on Body Composition

and Performance

Measures obtained before deployment demonstrated signif-
icant differences between men and women for weight, FFM,

Figure 3. A) A comparison of aerobic training frequency ($3 times per week vs. ,3 times per week, p = 0.002)
vs. reported change in health during deployment. B) A comparison of strength training frequency ($3 times per
week vs. ,3 times per week, p = 0.043) vs. reported change in health during deployment.
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body mass index (BMI), percent body fat, relative strength
(bench press and back squat), and V_ O2peak (Table 1). There
were no difference between men and women in FM. With
deployment, both male and female Soldiers experienced
reductions in body mass, BMI, FM, and percent body fat
concomitant with increases in the mean FFM. Additionally,
with deployment, both male and female Soldiers sig-
nificantly improved their relative upper body strength as
measured by the bench press. There was a significant sex
3 deployment interaction for the back squat, indicating that
female Soldiers improved their relative strength of the lower
extremity significantly more than men (31 vs. 14%, respec-
tively, p = 0.005). There was no significant change in
V_ O2peak from pre- to postdeployment for men, women, or
the combined group (Table 1).

Effects of Training Frequency and Deployment on Body

Composition and Performance

In the present study, 57% of all Soldiers reported that they
performed aerobic training at least 3 times per week ($3
times per week) and 67% reported that they performed
strength training $3 times per week. Female Soldiers were
more likely than male Soldiers to perform aerobic training
$3 times per week (83 vs. 53%, respectively, p # 0.05).
There was no significant difference between men and
women Soldiers in reported strength training frequency
$3 times per week (68 vs. 58%, respectively).

Significant (p # 0.05) reductions in FM were seen
between pre- and postdeployment regardless of reported
aerobic training frequency (Figure 2A). For V_ O2peak, there
was a significant (p = 0.016) aerobic training frequency 3
deployment interaction, indicating that the response of Sol-
diers performing aerobic training $3 times per week was
different than those who conducted aerobic training ,3
times per week (2 vs. 28%, Figure 2B).

A statistically significant (p , 0.001) improvement in rel-
ative lower body strength was seen between pre- and post-
deployment, regardless of strength training frequency
(Figure 2C). When analyzing relative upper body strength,
we observed that the response of Soldiers performing
strength training$3 times per week (15%) was different than
those who conducted strength training ,3 times per week
(3%), as indicated by a significant (p , 0.001) strength train-
ing frequency 3 deployment interaction (Figure 2D).

Perceived Health

Forty-two percent of all Soldiers in the present study reported
that their health had improved over the course of the
deployment, whereas 37.5% reported no change to their
health and 20.5% reported their health had declined. There
was no significant relationship between sex and perceived
health. Chi-square analysis revealed significant relationships
(p # 0.05) between Soldiers’ perceived health and reported
aerobic and strength training frequency during the deployment.

Figure 4. A–D) Comparison of change in FM, V_ O2peak, and upper and lower body strength between Soldiers who reported improved, unchanged, or declined
health over the course of the deployment. “#” denotes significant differences between perceived health groups, “*” denotes significant differences between pre-
and postdeployment, “+” denotes perceived health 3 deployment interaction.
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Nearly 3 times as many Soldiers, who performed aerobic train-
ing$3 times per week, also reported that their health improved
during the deployment compared with Soldiers who performed
aerobic training ,3 times per week (Figure 3A). A similar
pattern in perceived health changes during deployment can
be seen with strength training frequency (Figure 3B).

The self-perceived improvement in Soldier health is
supported by the measured fitness variables. There was
a significant perceived health 3 deployment interaction for
FM and V_ O2peak (p # 0.05). A post hoc t-test confirmed
that Soldiers who reported improved health demonstrated
a significantly greater decline in FM (223 vs. 22 vs. 213%,
p # 0.05, Figure 4A) concomitant with improvements in
V_ O2peak (9 vs. 26 vs. 28%, p # 0.05, Figure 4B) vs. Soldiers
who reported their health was unchanged or declined,
respectively. Regardless of a perceived health change, there
was a significant improvement from pre- to postdeployment
for both relative upper and lower body strength (p # 0.05,
Figures 4C,D).

DISCUSSION

These data begin to establish baseline anthropometric and
physiological measures across sexes at pre- and postdeploy-
ment in Army NG Soldiers. A novel aspect of this study was
the evaluation of the association between reported training
frequency and changes in physical performance and body
composition during a military deployment. Additionally, we
were able to evaluate the association between training
frequency and perceived health.

Although the male and female NG Soldiers in this study
started the deployment with different physical character-
istics, both responded similarly during deployment. Female
NG Soldiers had a lower weight, BMI, FFM, greater percent
body fat, and similar FM. Additionally, they demonstrated
less relative upper and lower body strength compared to the
male NG Soldiers. However, both the men and women
improved similarly in all outcomes, with the exception of
V_ O2peak and relative lower body strength. Neither the male
nor female NG Soldiers improved their mean V_ O2peak with
deployment. Although there was no significant difference
between the male and female NG Soldiers in their reported
strength training frequency, female NG Soldiers increased
their relative lower body strength more than the male NG
Soldiers. This finding may be because this small population
of women had little previous experience in strength training
and lower absolute strength at the beginning of the study.
Anecdotally, a higher percentage of the NG men reported
previous strength training experience.

Soldiers who reported strength training ,3 times per
week had improvements in relative lower body strength
similar to Soldiers who reported strength training $3 times
per week. Similarly, Soldiers who reported aerobic training
,3 times per week decreased their FM similar to Soldiers
who reported aerobic training $3 times per week. Signifi-
cant differences were observed between the 2 categories of

strength training frequency when analyzing the improvements
in relative upper body strength. Although both groups
improved, those who reported strength training $3 times
per week improved 12% more despite having significantly
higher baseline strength than those who reported strength
training ,3 times per week (1.01 vs. 0.86 kg lift kg21 body
mass, P , 0.001).

As expected, Soldiers who performed aerobic training ,3
times per week experienced declines in their cardiorespira-
tory function during deployment, whereas those who
reported aerobic training $3 times per week experienced
slight gains. Although increases in strength may improve
Soldier performance and the ability to perform military tasks,
there have been more published reports in support of the
association between cardiorespiratory function and injury/
illness in Soldiers (3–5,10). For example, lower levels of aer-
obic capacity have previously been shown to be associated
with higher prevalence of musculoskeletal and heat-related
injuries (3,5). Furthermore, previous research has also shown
that the Soldiers who suffer the greatest declines in cardio-
respiratory function use medical resources at more than
twice the rate of Soldiers who minimize their declines or
improve their cardiorespiratory function during deployment
(15). Therefore, it may be in the best interest of Soldiers
deployed in hot climates, such as the Middle East, to at least
maintain their predeployment levels of cardiorespiratory
fitness.

This group of NG Soldiers reported changes in health
similar to previous reports that have shown that more than
1 of every 4 Soldiers returning from deployment reported
a decline in health (2). When we evaluated the relationship
between perceived health and measurable changes to fitness
in this present study, we found that cardiorespiratory func-
tion may be the variable that influences perceived health
changes. Relative upper and lower body strength improved
among all 3 groups regardless of the perceived health change
during deployment. All 3 groups also experienced a mean
decline in FM. Soldiers who perceived an improvement in
their health did experience greater declines in FM than those
who were unchanged or declined, but this is partly explained
by the significantly higher FM at predeployment (24.7 vs.
16.6 vs. 16.6 kg, p , 0.001).

Cardiorespiratory function was the most notable differ-
ence observed between the 3 distinct groups of perceived
health (improved, unchanged, and declined). There were
no significant differences at baseline between those who
reported an improvement in perceived health vs. those who
reported no change or a decline in perceived health.
However, those reporting improvements in health demon-
strated improvements in their cardiorespiratory function,
whereas those who reported no change or a decline in
health both experienced a decline (9 vs. 26 vs. 28%, p #

0.05). In this study, it seems that cardiorespiratory function
had the largest influence on perceived health from the per-
spective of physical fitness levels. Regardless of perceived
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change in health during the deployment, the 3 groups
responded similarly with reductions in FM coupled with
gains in upper and lower body strength. Only Soldiers
who reported an improvement in health demonstrated an
improvement in their cardiorespiratory function, whereas
Soldiers who reported that their overall health was
unchanged or declined both demonstrated declines in their
cardiorespiratory function. This finding would indicate that
the improvement in cardiorespiratory function is partly
responsible for the delineation between Soldiers who per-
ceive an improvement in their health and those who per-
ceive a decline or no change in their health during
deployment.

This study sought to investigate the relationship between
reported training frequency and perceived health. Our
findings clearly demonstrate that Soldiers who reported
performing aerobic and/or strength training $3 times per
week were more likely to perceive improvements in their
health during the duration of the deployment. This observed
improvement in perceived health was supported by measur-
able physical performance and body composition improve-
ments (Figure 2A,B). Conversely, Soldiers who reported
a decline in health were more likely to only have trained
,3 times per week during the deployment. Additionally,
Soldiers training ,3 times per week did not attain the
improvements in performance and body composition as
those conducting training more frequently. More impor-
tantly training ,3 times per week yielded decrements in
cardiorespiratory function. These data suggest that the
amount or type of physical requirements associated with
these Soldiers’ occupational tasks were not adequate in
maintaining cardiorespiratory function unless they also per-
formed aerobic training $3 times per week. It remains
unclear as to the exact causes of why Soldiers may report
a decline in perceived health during deployment. Further
research is therefore needed to delineate the true cause of
the deleterious effects of deployment on perceived health
relative to training frequency.

This study supports the notion that a decline in cardio-
respiratory function may be related to a perceived decline in
health. This decline in cardiorespiratory function is more
likely to be observed in Soldiers who reported aerobic
training frequency,3 times per week. By continuing aerobic
training $3 times per week, predeployment cardiorespira-
tory function may be maintained and thus a perceived
decline in health may be prevented.

The present study differs from reports of previously
deployed active duty Soldiers in that deployed Army NG
Soldiers demonstrated significant changes in their body
composition and physical performance (7,11). Soldiers in
this study maintained their cardiorespiratory function,
increased strength, and decreased their FM, which is in con-
trast to previous studies conducted in 2008 and 2010 that
both reported significant declines in cardiorespiratory func-
tion and increases in FM in deployed active duty Soldiers.

Furthermore, these previous studies reported either no
change or only a modest improvement in strength (7,11).

The observed differences in physical fitness may be partly
explained by reported frequency of exercise. In this study,
57% of the Soldiers performed aerobic training $3 times per
week and 67% performed strength training $3 times per
week. These percentages exceed those previously reported
by Lester et al. (7) in 2010 and Sharp et al. (11) in 2008 (i.e.,
29 and 35% performed aerobic training $3 times per week,
respectively; and 45 and 55% performed strength training
$3 times per week, respectively). These 2 previous studies
reported declines in cardiorespiratory function, whereas we
observed that the mean V_ O2peak for the NG Soldiers in this
study was maintained during the course of the deployment.
Our data suggest that that the maintenance of cardiorespi-
ratory function was accomplished by performing a higher
frequency of aerobic training sessions.

This hypothesis is further supported by the reported
frequency of strength training and the improvements in
muscular strength. While the 2 previous studies noted above
reported no change or modest gains (7–8%) in strength with
45–55% of the Soldiers performing strength training $3
times per week, we observed 12–14% increases in relative
strength with 67% of the Soldiers performing strength train-
ing $3 times per week. The improved strength gains asso-
ciated with increased frequency of training may indicate
a dose-response relationship is present. Further research is
needed to evaluate the specifics of the strength and aerobic
training programs being performed by deployed soldiers.

In summary, training frequency was associated with
changes in physical performance, body composition, and
perceived health during deployment in NG Soldiers. Both
sexes responded similarly to the deployment by improving
relative strength, decreasing FM, and maintaining cardiore-
spiratory function. Soldiers who reported aerobic and/or
strength training frequency $3 times per week experienced
substantial improvements in upper body strength and car-
diorespiratory function. Last, Soldiers who performed aero-
bic and/or strength training $3 times per week were more
likely to report a perceived improvement in their health
during deployment.

PRACTICAL APPLICATIONS

This study demonstrated that a training frequency of $ 3
times per week during deployment not only improves phys-
ical fitness and body composition but also improves Soldiers’
perception of health. Although strength is imperative to per-
forming job related tasks, it would seem that improved levels
of cardiorespiratory function not only benefit Soldiers’ per-
formance but also improve Soldiers’ perception of their
health. It may not always be possible to continually perform
aerobic and/or strength training because of a unit’s opera-
tion tempo, safety, or available facilities. However, when
possible, we recommend that Soldiers continue to perform
aerobic and strength training at least 3 days per week during
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a deployment in an effort to improve, or at least maintain,
predeployment fitness levels.
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