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ABSTRACT. Williams, Alun G. Effects of Basic Training in the
British Army on Regular and Reserve Army Personnel. J
Strength Cond. Res. 19(2):254-259. 2005.—The aim of this study
was to compare changes in aerobic fitness and body composition
in response to British Army (regular) and Territorial Army (re-
serve) basic training. Eleven regular recruits, 14 reserve re-
cruits, and 20 controls completed the study (all males). Initially,
reserve recruits were significantly older and heavier and had
greater fat-free mass (FFM; 64.6 vs. 59.3 kg) and lower maximal
oxygen uptake (Vo,max; 39.1 vs. 43.9 ml-kg-*-min~!) than reg-
ular recruits. Both regular and reserve training significantly in-
creased FFM and Vo,max and decreased percentage body fat.
Regular training produced a greater increase in Vo,max than
reserve training (13.1 vs. 7.6%, p < 0.0005). Reserve training
produced a greater increase in body mass (2.2 vs. 0.9 kg, p =
0.019) and tended to produce a greater increase in FFM (2.6 vs.
1.6 kg, p = 0.062). Although both training programs improve
aerobic fitness and body composition, increasing the volume of
physical training in the reserve training program would proba-
bly enhance the training adaptations achieved.

KeEy WORDS. Aerobic fitness, body composition, military per-
sonnel

INTRODUCTION

rmy forces typically consist of both regular

and reserve personnel. Regular army soldiers

work full time in the military and undergo

sustained initial basic training and usually

further intermittent occupational training.
Reserve army soldiers are either former regular soldiers
or new recruits who undergo initial basic training and
usually further intermittent military training. Reserve
army soldiers typically have primary employment outside
the military and often become “full-time” soldiers only
when called on during times of conflict—for example,
British (Territorial Army) and U.S. forces during the re-
cent Iraq conflict (4).

Because of the physically demanding nature of sol-
diering (2, 11, 18), physical training is an important fea-
ture of military training. In military organizations, initial
basic training is intended to give army recruits both the
necessary skills and the physical fitness required for their
future careers (13). High aerobic fitness, FFM, muscle
strength, and low percentage body fat (% fat) are desir-
able physical fitness characteristics for army soldiers, as
these characteristics have been related to performance
ability in common military tasks such as marching long
distances with considerable backpack loads (5, 17), max-
imal (17) and repetitive (12) box lifting, and stretcher car-
rying (19). Accordingly, basic training for male regular
soldiers has generally been shown to produce significant
increases in maximal oxygen uptake (VO,max) (7, 10, 14,
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22, 23) and favorable changes in % fat and FFM (6, 22,
23), although relatively small changes in muscle strength
have been observed (6, 10, 23). However, even the most
recent report of British Army basic training for male reg-
ular soldiers (23) is now somewhat dated, as British Army
basic training has been extended by 1 week to 12 weeks
duration and its content altered since data collection in
1997.

Reserve army soldiers are expected to perform tasks
equivalent to regular soldiers of the same rank and spe-
cialty. However, basic training for U.K. reserve recruits
is conducted separately from regular recruits and is typ-
ically based around 3-day “training weekends.” Further-
more, in contrast to regular soldiers, relatively little pub-
lished research has investigated the changes in physical
fitness brought about by basic training for reserve army
soldiers, and none has done so for U.K. reserve recruits.
Thus, the purpose of the present study was to compare
the changes in aerobic fitness and body composition in
response to British Army (regular) initial basic training
and Territorial Army (reserve) initial basic training. It
was hypothesized that the continuous nature of the reg-
ular basic training program would produce greater im-
provements in aerobic fitness and body composition than
the intermittent reserve basic training program.

METHODS
Experimental Approach to the Problem

Two groups of military recruits were assessed for aerobic
fitness and body composition before and after undergoing
their respective army initial basic training programs. One
group was from the Territorial Army (reserve group) and
the other from the British Army (regular group). The
training programs used were not altered in any way for
the purpose of this study. A separate control group was
also used to assess any learning effects of the pretraining
test procedures on posttraining test performance. All data
were collected during 2001. The Sport, Health and Ex-
ercise ethics committee at Staffordshire University, Unit-
ed Kingdom, approved the study, and written informed
consent was obtained from all subjects.

Subjects

Nineteen male British Army recruits (age, 18 = 1 year;
body mass, 67.9 = 5.3 kg; stature, 1.76 = 0.06 m; body
mass index [BMI], 22.0 = 2.1 kg-m~2; physical activity,
1.5 = 1.2 h per week; mean * SD) from the Army Train-
ing Regiment at Lichfield, United Kingdom, formed the
regular group, none of whom had been back-squadded
from other platoons or had any other previous military
experience. Twenty male Territorial Army recruits (age,
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23 * 5 years; body mass, 76.1 = 13.2 kg; stature, 1.78 =
0.08 m; BMI, 24.0 = 4.3 kg-m~2; physical activity, 1.3 *
1.4 h-wk=') from the Nesscliff Training Camp, Shrews-
bury, United Kingdom, and the Birmingham Fusiliers TA
Centre, Birmingham, United Kingdom, formed the re-
serve group, none of whom had been back-squadded from
other platoons or had any other previous military expe-
rience. Twenty recreationally active male university stu-
dents (age, 20 * 2 years; body mass, 74.6 *= 8.6 kg; stat-
ure, 1.78 + 0.07 m; BMI, 23.5 = 1.8 kg-m~2; physical ac-
tivity, 1.8 = 1.5 h-wk™!) from Staffordshire University,
United Kingdom, formed the control group. Nine regular
subjects (47%) and 6 reserve subjects (30%) either left
training (for voluntary or other reasons) or were back-
squadded to other platoons because of injury or substan-
dard performance in tests of military skills or knowledge
(thereby increasing the duration of their training).

Measurements

For all subjects, tests were performed on a single day in
the week prior to and in the final week of the 12-week
training program/control period in large, well-ventilated
gymnasia. All military subjects wore identical military PT
kit, while the control group also wore shorts, lightweight
shirt, and training shoes. All subjects were asked to re-
frain from strenuous exercise in the 48 hours prior to
each testing day, and military instructors also cooperated
in allowing this. Body mass (Seca scales; Cranlea, Bir-
mingham, UK) and stature were assessed using portable
instruments calibrated against previously calibrated lab-
oratory instruments. Percentage body fat was estimated
using a tetrapolar electrical impedance device (Bodystat
1500; Bodystat Ltd., Douglas; Isle of Man; UK), according
to the manufacturer’s instructions. The electrical imped-
ance device was used before exercise testing, after sub-
jects had been supine for 5 minutes. Fat-free mass (FFM)
was calculated as the difference between body mass and
fat mass. Vo,max was then estimated using a progressive
20-m multistage shuttle run test (16). In this maximal
effort test, running speed is increased progressively as
subjects attempt to complete each 20-m interval before
the sounding of a “bleep” from a CD player. If a subject
fails to complete the required distance in the time avail-
able, then initially 2 further attempts are allowed to try
to regain the required speed before the test is terminated.
Duration of running was recorded in seconds, and predic-
tions of Vo,max in ml-kg~!-min~! were obtained using a
conversion table for running time to Vo,max (16). These
predicted data were also used to express Vo,max in
L-min—! and ml-kg=?3.-min~! by using the body mass data.
On the first test day, subjects were also asked to estimate
the mean time per week spent in “moderate and vigorous
physical activity” during the previous 4 weeks. In addi-
tion, reserve subjects were asked to keep a training log
during the training period of moderate and vigorous
physical activity conducted outside their scheduled train-
ing program. The training logs were collected from the
reserve group on the posttraining test day.

Training

The control group was asked to continue with habitual
physical activity patterns, while the regular and reserve
groups underwent their respective 12-week basic training
programs. For the regular group, 90 periods of 40 minutes
within the first 11 weeks of training were used specifi-
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cally for physical training. These 90 periods consisted of
sports (23 periods), circuit training (22 periods), endur-
ance (13 periods), agility (12 periods), swimming (9 peri-
ods), material handling (3 periods), and fitness monitor-
ing sessions (8 periods). For the reserve group, 10 periods
of 45 minutes within the first 11 weeks of training (dur-
ing 5 training weekends) were used specifically for phys-
ical training, consisting of endurance (8 periods) and agil-
ity (2 periods). Sports periods were typically team ball
games in a small area. Endurance periods typically in-
volved running in groups for >10 minutes and occasion-
ally involved load carriage with up to 16 kg. Agility pe-
riods included gymnasium work using benches and ropes
as well as assault course practice. Material handling pe-
riods included mainly tuition in a recommended safe tech-
nique. Circuit training periods were somewhat variable
in content but generally consisted of high-repetition, low-
force exercises using all major muscle groups and exer-
cise: rest periods of approximately 30:10 seconds. A typ-
ical circuit training session included a number of exercis-
es, such as shuttle runs, press-ups, squat thrusts, barbell
curls, supported dips from a bench, star jumps, sit-ups,
and bench steps, but the modes of exercises used varied
between sessions. The reserve group also reported a mean
+ SD of 2.0 = 1.5 h-wk~! of physical activity conducted
outside their scheduled training program, half of which
was categorized as “strength training” and the remainder
“endurance training.”

In addition to physical training, both military training
programs included other physical exercise, such as pro-
longed marching with various loads while on military ex-
ercise, and many periods of drill practice that averaged
about 1 40-minute period per day for the regular group
but consisted mainly of 2 2-hour periods within the first
4 weeks for the reserve group. The total organized train-
ing and additional exercises are listed in Table 1 for com-
parison.

Statistical Analyses

Baseline characteristics were compared between groups
using 1-way analysis of variance (ANOVA) and Newman-
Keuls post hoc tests. All baseline characteristics were also
compared directly between regular and reserve groups
using 2-tailed unpaired ¢-tests. Differences between pre-
and posttraining values within each group were analyzed
using 2-tailed paired ¢-tests. The effects of training were
compared between all 3 groups and directly between reg-
ular and reserve groups, using repeated measures anal-
ysis of covariance (ANCOVA), with pretraining values of
age and the specific variable being analyzed entered as
covariates. Statistical significance was set at the 0.05
level.

RESULTS

Before training, ANOVA revealed no significant differ-
ences among the 3 groups in terms of stature, BMI, % fat
or Vo,max expressed in either L-min—! or ml-kg—23-min-!
(Table 2). The reserve group was significantly older than
both the regular (p < 0.0005) and the control (p = 0.015)
groups and had greater mass (p = 0.017) and FFM (p =
0.017) and lower Vo,max expressed in ml-kg='-min~! (p
= 0.007) and ml-kg=?3-min~! (p = 0.043) than the regular
group (Table 2 and Figure 1).

Stature did not change significantly for any of the
groups during the 12-week period (data not shown), nor
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TABLE 1. Major characteristics of the organized training and additional exercises performed by the regular and reserve recruits

and control subjects. Refer to text for further details.

Regular®

Reserve Control

Organized training 90 X 40-min periods in 11 wk
(total = 3,600 min)
26% sports
24% circuit training
14% endurance
13% agility
10% swimming
3% material handling
9% monitoring of fitness

Additional exercise Drill practice

Military field exercise

10 X 45-min periods in 11 None
wk concentrated in 5

training weekends

(total = 450 min)

80% endurance

20% agility

Continue with habitual
physical activity
(1.8 = 1.5 h-wk™)

Drill practice
Military field exercise
2.0 = 1.5 h-wk~! personal
training
~50% strength
~50% endurance

* Percentage data do not total 100% because of rounding.

TABLE 2. Mean * SD subject characteristics on entry to army basic training for regular and reserve recruits and control sub-

jects.
Regular Reserve Control p
(n =19) (n = 20) (n = 20) (ANOVA)*
Age (y) 18 = 17% 23 + 5% 20 £ 2 <0.0005
Mass (kg) 67.9 = 5.37% 76.1 £ 13.2 74.6 * 8.6 0.025
Stature (m) 1.76 = 0.06 1.78 = 0.08 1.78 + 0.07 0.537
Body mass index (kg-m~2) 22.0 =+ 2.1 24.0 = 4.3 23.5 + 1.8 0.099
Body fat (%) 124 = 3.8 145 £ 45 15.3 £ 3.0 0.060
Vozmax (L'min—1) 2.98 = 0.33 2.95 = 0.57 3.09 = 0.54 0.629
Vo,max (ml-kg-%3-min-1) 179.0 = 18.1% 164.5 = 24.4 1742 = 224 0.117
* ANOVA = analysis of variance.
T Significantly different from control.
I Significantly different from reserve.
70 4 L 70 and significant increases in FFM and Vo,max expressed
in L-min~!, ml-kg~'min~!, and ml-kg=?3.min~' (Table 3).
60 L 60 For the reserve group, training produced significant in-
= - creases in mass, FFM, and Vo,max expressed in L-min 1,
2301 50 E ml-kg 1-min-!, and ml-kg-?3min-! (Table 3).
2 ] 7 | 4 & |HReserve ANCOVA showed that FFM (training X group inter-
= 0 % “ E |BRegular action p < 0.0005) increased in response to both regular
% 30 4 % L 30 éﬁ M Control (p = 0.018) and reserve (p < 0.0005) training relative to
= / S the control group. Similarly, Vo,max expressed in
20 4 % F20 = L-min~!, ml-kg-'min~!, and ml-kg-?3-min~! (all training
0 % o X group interactions p < 0.0005) increased in both the
/ / regular (all p < 0.0005) and the reserve (p = 0.001, p =
0 / ) Lo 0.039, and p = 0.010 for L-min~', ml-kg-*min~!, and

Fat-free mass VO,max

FIGURE 1. Fat-free mass (FFM; kg) and Vo,max
(ml-kg=*min~!) on entry to army basic training for regular (n
= 19) and reserve (n = 20) recruits and control subjects (n =
20). a = Regular FFM significantly different from reserve (p =
0.017) and control (p = 0.016). b = Regular Vozmax
significantly different from reserve (p = 0.007). Data are
mean * SD.

was there any difference in change between groups (AN-
COVA training X group interaction p = 0.509). There was
no statistically significant change in any of the variables
measured for the control group (Table 3). For the regular
group, training produced a significant reduction in % fat

ml-kg=?3-min~!, respectively) groups relative to the con-
trol group. Percentage body fat (training X group inter-
action p = 0.007) decreased in both the regular (p =
0.034) and the reserve (p = 0.046) groups relative to the
control group. Mass and BMI (both training X group in-
teractions p = 0.001) increased in the reserve group rel-
ative to the control group (both p < 0.0005), with no sig-
nificant difference between the changes in the regular
and control groups (p = 0.156 and p = 0.432 for mass
and BMI, respectively). Percentage changes in all vari-
ables for all 3 groups are shown in Figure 2.

Direct comparisons between regular training and re-
serve training revealed that regular training produced
significantly greater increases than reserve training in
Vo,max expressed in mlkg lmin ! (p < 0.0005) and
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TABLE 3. Subject characteristics before (Pre) and after (Post) the intervention period for regular (n = 11) and reserve (n = 14)

recruits and control (n = 20) subjects.

Pre Post Change p
Variable Group (mean *= SD) (mean = SD) (mean = SEM) (t-test)
Mass (kg) Regular 67.7 £ 5.8 68.6 £ 6.3 0.9 = 0.8F 0.259
Reserve 75.0 = 13.0 771 £ 111 2.2 + 0.6% 0.003
Control 74.6 = 8.6 74.6 = 8.6 0.0 =0.1 0.884
Body mass index (kg-m~2) Regular 21.9 = 2.0 22.1 + 2.0 0.2 = 0.3F 0.420
Reserve 23.5 £ 44 242 £ 4.0 0.7 £ 0.2% 0.002
Control 235 + 1.8 235 + 1.8 0.0 = 0.0 0.646
Body fat (%) Regular 11.8 = 3.7 10.7 = 3.6 —-1.2 = 0.4% 0.014
Reserve 14.0 = 44 13.2 £ 3.2 —0.8 £ 0.4* 0.090
Control 15.3 = 3.0 15.2 = 3.3 -0.1 =03 0.682
Fat-free mass (kg) Regular 59.5 + 3.4 61.1 = 3.8 1.6 = 0.7*% 0.034
Reserve 64.0 £ 8.7 66.6 = 8.1 2.6 £ 0.3*% <0.0005
Control 62.9 = 5.3 63.0 = 5.5 0.1 +02 0.749
Vo,max (L-min-1) Regular 3.03 = 0.37 3.46 = 0.39 0.44 + 0.06* <0.0005
Reserve 3.05 = 0.62 3.35 = 0.57 0.30 = 0.07* 0.001
Control 3.09 £ 0.54 3.13 £ 0.51 0.04 £ 0.03 0.245
Vo,max Regular 44.8 + 4.9 50.6 = 4.5 5.8 = 0.5% <0.0005
(ml-kg~*min-1) Reserve 409 = 6.1 43.5 = 4.1 2.6 = 1.1* 0.034
Control 414 = 5.0 42.0 = 4.7 06 04 0.200
Vo,max Regular 1824 + 19.3 206.8 = 17.6 24.4 + 2.2%f <0.0005
(ml-kg=%3-min—1) Reserve 171.5 = 25.6 184.6 = 19.7 13.1 + 4.3% 0.010
Control 174.2 = 22.4 176.5 = 21.0 2.3 + 1.8 0.214
* Significantly different from control.
T Significantly different from reserve.
20 N out scaling for body mass and by 7.6-8.8% when scaled
5 2 to body mass. Percentage body fat significantly decreased
k by 3.2% relative to baseline, and FFM increased by 4.1%.
2 These are the first reported data on changes in aerobic
£ ‘ fitness and body composition during U.K. reserve army
'g 5. ‘BRegular initi.al .basic t'raiping. The changes report(?d are not on'ly
S | ‘OReserve . Statistically significant but also important in terms of mil-
>0 ‘WControl | itary performance because aerobic fitness and body com-
£ p M B M youmx ami) jomx 7 position have been related to performance ability on sev-
y 5 | (kg “min®) {mbkg™min) eral common military tasks (5, 12, 17, 19). Unfortunately,
; | we were not able to measure another important aspect of
s 1 military fitness: muscle strength.
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FIGURE 2. Percentage change in body mass, body
composition, and Vo,max during the intervention period for
regular (n = 11), reserve (n = 14), and control (n = 20)
subjects. a = Regular significantly different from reserve. All
reserve data significantly different from control. Regular data
significantly different from control for all variables except
mass and body mass index (BMI). Data are mean = SEM.

ml-kg=?3-min~! (p = 0.003) and tended to produce a great-
er decrease in % fat (p = 0.065) and a greater increase
in Vo,max expressed in L-min~! (p = 0.170). Reserve
training produced significantly greater increases than
regular training in body mass (p = 0.019) and BMI (p =
0.026) and tended to produce a greater increase in FFM
(p = 0.062).

DI1SCUSSION

During their 12-week period of basic training, British re-
serve (Territorial Army) recruits improved their fitness
profiles in terms of aerobic fitness and body composition
(Figure 2). Vo,max improved significantly by 11.2% with-

As hypothesized, the regular army basic training pro-
gram produced a greater increase in aerobic fitness (13.1—
14.7%, depending on use of scaling) and tended to produce
a greater decrease in % fat (10.2% relative to baseline)
than the reserve training. This is probably due to the 8-
fold difference in scheduled physical training time be-
tween the 2 training programs—90 periods of 40 minutes
(3,600 minutes total) for regular training in comparison
to 10 sessions of 45 minutes (450 minutes total) for re-
serve training. However, the differences in training re-
sponses to the regular and reserve training programs
were obviously far less than the 8-fold difference in sched-
uled training time and closer to 2-3-fold. Furthermore,
the reserve training produced, unexpectedly, a greater in-
crease in FFM than the regular training, which ap-
proached statistical significance (4.1 vs. 2.6%).

The apparent mismatch between the scheduled train-
ing time and the physiological responses of the regular
and reserve groups may be explained in 3 possible ways.
First, the differing status of the recruits before training
may have played a role. Reserve recruits were signifi-
cantly older and heavier and had greater FFM and lower
Vo,max scaled for body mass than the regular recruits.
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If one assumes an inverse relationship between pretrain-
ing status and the training response (20), the lower
Vo,max of the reserve group may have provided more po-
tential for improvement. However, the greater FFM of the
reserve group before training would not have been ex-
pected to predispose that group to the greater increase in
FFM that was observed. Furthermore, age and pretrain-
ing performance were used as covariates in the compari-
sons of the training responses between groups and were
thus extremely unlikely to influence the outcomes of the
hypothesis testing.

Second, the reserve physical training program may
have been better designed than the recruit training, mak-
ing more effective use of the available training time. The
ratio of 8:13 for endurance training periods for reserve:
regular training is comparable to the relative increases
in aerobic fitness observed for the 2 groups. In this re-
spect, the other 77 periods of the regular training (i.e.,
mixed-intensity sessions such as sports, circuit training,
and agility) may have provided relatively little extra im-
provement in aerobic fitness as measured by the incre-
mental running test. The greater differences between
groups (approximately 3-fold) in the response to training
of % fat and body mass may reflect the fact that many
training periods of the regular program (including sports,
circuit training, and agility) are likely to have contributed
to an increased total energy expenditure and possibly in-
creased fat catabolism. Furthermore, it is possible that
greater metabolic demands of the regular training pro-
gram altered the hormonal environment (1) and thus lim-
ited the gain in FFM (3, 8).

Third, the regular recruits had little opportunity to
conduct targeted physical training outside the scheduled
physical training sessions. Indeed, a mean scheduled
training time of approximately 5.5 h-wk~! is a consider-
able increase in training volume for a group with pre-
training physical activity of approximately 1.5 h-wk='. In
contrast, the mean scheduled training time of the reserve
recruits was just 41 min-wk~!, and they were specifically
encouraged by the military training staff (as is usual) to
also conduct their own physical training (which was re-
ported to be approximately 2 h-wk~!) between the 5 train-
ing weekends. Thus, the difference in total training vol-
ume between the regular and reserve groups during their
respective training programs was probably closer to a 2-
fold difference, not 8-fold, as the scheduled time for phys-
ical training would imply. Furthermore, the greater in-
crease in FFM of the reserve group relative to the regular
group corresponds with the 1 h-wk-! of strength training
reported by the reserve group. Notably, the regular train-
ing program included no strength training. The benefits
of including strength training in British Army regular ba-
sic training have been reported since the data collection
of the present study (24).

Varied methods of body fat estimation make direct
comparisons between the present study and some previ-
ous studies of male army recruits (6, 14, 22) difficult.
However, the decrease in % fat of 1.2% (10.2% relative to
baseline) in regular recruits in the current study is some-
what smaller than reported previously using the same
method (23). However, the present study also reported an
increase in body mass for the regular group compared to
a decrease previously (23) and a 2.6% increase in FFM
compared to 1.2% previously (23). A 1-week-longer train-
ing program in the current study and local factors such

as military instruction technique and nutritional avail-
ability may have contributed to the differences between
studies.

Similarly, varied methods of Vo,max estimation make
direct comparisons between the present study and some
previous studies of male army recruits (7, 10, 14, 22) dif-
ficult. Nevertheless, the improvement in VO,max ex-
pressed in ml-kg~'-min~! observed in the present study is
relatively high in comparison with the previous research.
Williams et al. (23) used the same method of Vo,max es-
timation and reported an increase of 5.7%, although a
significantly higher pretraining mean value of 50.3
ml-kg~tmin~! in the earlier study may explain the differ-
ence with the present study (43.9 ml-kg='-min—! before
training, improvement with training 13.1%). The use of a
control group in the present study would suggest that the
relatively large increase observed was not due to a learn-
ing effect from the pretraining test session. Collectively,
these data suggest that the fitness of British Army re-
cruits when they begin training may be decreasing, al-
though our data (i.e., 19 regular recruits in the current
study) are insufficient for an appropriate cross-sectional
comparison with historical data. A recent larger-scale
study has shown that the pretraining Vo,max of U.S.
Army recruits in 1998 was comparable to that of 1978 and
1983 recruits (21), and a similar evaluation of British
Army recruits would be useful.

Further regarding Vo,max, it is interesting that the
regular group showed significantly greater increases than
the reserve group when the data were scaled to body mass
but not when the data were expressed in units of L-min—!
(p = 0.170), although there was still a tendency for the
regular group to show greater increases. When substan-
tial external loads are added to an individual, as in the
common military task of load carriage, measurements of
Vo,max expressed in units of L-min-! may be more pre-
dictive of performance than the common technique of di-
viding oxygen uptake by body mass (17). Thus, the re-
serve training program appears to improve this measure
of aerobic fitness related to load carriage performance al-
most as much as the regular training. However, it is also
important to appreciate that improvements in load car-
riage ability have recently been linked to improvements
in muscle strength for initially relatively weak military
recruits, whereas only the relatively strong military re-
cruits seem to benefit most from endurance-based train-
ing (25). Individualized training prescription within mil-
itary organizations would ultimately be the most fruitful
approach.

In conclusion, this study has demonstrated that both
the regular (British Army) and the reserve (Territorial
Army) basic training programs produce favorable im-
provements in aerobic fitness and body composition. The
regular training program produced greater improvements
in aerobic fitness and tended to produce greater reduc-
tions in reducing body fat, whereas the reserve training
tended to produce greater increases in FFM. Potential im-
provements to the British reserve initial basic training
program should be investigated via an increase in train-
ing volume. In addition, future research should compare
the abilities of regular and reserve recruits on material
handling tasks that require muscular strength as well as
endurance, as these represent many of the tasks that sol-
diers encounter in their military careers.



PRACTICAL APPLICATIONS

Potential improvements to the British reserve initial ba-
sic training program, such as increasing the volume of
organized endurance and strength training, should be in-
vestigated. For example, integration of the regular and
reserve training systems within the British Army, as in
the U.S. Army, may increase the responses of reserve sol-
diers to basic training. Alternatively, following basic
training, extra physical training and educational inter-
ventions in reserve components of the army may be re-
quired to improve physical fitness. Such initiatives have
proved partially successful in improving fitness profiles
of serving soldiers in the U.S. Army (9, 15). These sorts
of initiatives may be even more applicable to British re-
serve forces, given the intermittent nature of the initial
basic training and the relatively small improvements in
aerobic fitness and % fat observed here. Ultimately, how-
ever, an individualized approach to training prescription
within military organizations, both at basic training and
at post-basic training stages, would arguably be the most
effective.

REFERENCES

1. CHICHARRO, J.L., L.M. LOPEZ-MOJARES, A. LuciA, M. PEREZ, J.
ALVAREZ, P. LABANDA, F. CALvOo, AND A.F. VAQUERO. Over-
training parameters in special military units. Aviat. Space En-
viron. Med. 69:562-568. 1998.

2. DusIK, J.M., AND T.D. FULLERTON. Soldier overloading in Gre-
nada. Mil. Rev. 67:38-47. 1987.

3. FLoRINI, J.R. Hormonal control of muscle growth. Muscle Nerve
10:577-598. 1987.

4. HOON, G. (Secretary of State for Defence). Iraq: Contingency
Preparations Update. London: U.K. Parliament, House of Com-
mons Official Report (Hansard), January 7, 2003.

5. KNAPIK, J., E. HARMAN, AND K. REYNOLDS. Load carriage using
packs: A review of physiological, biomechanical and medical
aspects. Appl. Ergon. 27:207-216. 1996.

6. KNAPIK, J.J., J.E. WRIGHT, D.M. KOWAL, AND J.A. VOGEL. The
influence of U.S. Army basic initial entry training on the mus-
cular strength of men and women. Aviat. Space Environ. Med.
51:1086-1090. 1980.

7. KowaL, D.M., J.F. PATTON, AND J.A. VOGEL. Psychological
states and aerobic fitness of male and female recruits before
and after basic training. Aviat. Space Environ. Med. 49:603—
606. 1978.

8. KRAEMER, W.J., J.F. PATTON, S.E. GORDON, E.A. HARMAN,
M.R. DESCHENES, K. REYNOLDS, R.U. NEWTON, N.T. TRIPLETT,
AND J.E. Dz1ap0S. Compatibility of high-intensity strength and
endurance training on hormonal and skeletal muscle adapta-
tions. J. Appl. Physiol. 78:976-989. 1995.

9. LauicH, R.A. An initiative to retain reserve soldiers failing to
meet weight and physical fitness standards: The Wisconsin
Army National Guard experience. Mil. Med. 166:204-207.
2001.

10. LEGG, S.J., AND A. DUGGAN. The effects of basic training on
aerobic fitness and muscular strength and endurance of British
Army recruits. Ergonomics 39:1403-1418. 1996.

Basic TRAINING 259

11. McCaiG, R.H., AND C.Y. GOODERSON. Ergonomic and physio-
logical aspects of military operations in a cold wet climate. Er-
gonomics 29:849-857. 1986.

12. MEeLLO, R.P., B.C. NINDL, M.A. SHARP, V.J. RICE, R.K. BILLS,
AND J.F. PATTON. Predicting lift and carry performance from
muscular strength, anaerobic power and body composition var-
iables. Med. Sci. Sports Exerc. 27(Suppl.):S152. 1995.

13. NORTH ATLANTIC TREATY ORGANIZATION. NATO Defence Re-
search Group: Final Report and Resource Manual on Military
Physical Training. Technical Report AC/243(Panel 8)TR/16.
Brussels: North Atlantic Treaty Organization, 1994.

14. ParTON, J.F., W.L. DANIELS, AND J.A. VOGEL. Aerobic power
and body fat of men and women during army basic training.
Aviat. Space Environ. Med. 51:492-496. 1980.

15. PowgLL, G.D., D. DUMITRU, AND J.J. KENNEDY. The effect of
command emphasis and monthly physical training on Army
physical fitness scores in a National Guard unit. Mil. Med. 158:
294-297. 1993.

16. RaAmsBOTTOM, R., J. BREWER, AND C. WILLIAMS. A progressive
shuttle run test to estimate maximal oxygen uptake. Br. oJ.
Sports Med. 22:141-144. 1988.

17. RaAvson, M., D. HoLLiMAN, AND A. BELYAVIN. Development of
physical selection procedures for the British Army. Phase 2:
Relationship between physical performance tests and criterion
tasks. Ergonomics 43:73—-105. 2000.

18. RAYSON, M.P. The development of physical selection proce-
dures. Phase 1: Job analysis. In: Contemporary Ergonomics
1998. M.A. Hanson, ed. London: Taylor and Francis, 1998. pp.
393-397.

19. RicE, V.J., AND M.A. SHARP. Prediction of performance on two
stretcher-carry tasks. Work 4:201-210. 1994.

20. ROSENDAL, L., H. LANGBERG, A. SKOV-JENSEN, AND M. KJAER.
Incidence of injury and physical performance adaptations dur-
ing military training. Clin. J. Sport Med. 13:157-163. 2003.

21. SHARP, M.A., J.F. PATTON, J.J. KNAPIK, K. HAURET, R.P. MEL-
Lo, M. Ito, AND P.N. FRYKMAN. Comparison of the physical
fitness of men and women entering the U.S. Army: 1978-1998.
Med. Sci. Sports Exerc. 34:356-363. 2002.

22. VOGEL, J.A., J.P. CRowDY, A.F. AMOR, AND D.E. WORSLEY.
Changes in aerobic fitness and body fat during army recruit
training. Eur. J. Appl. Physiol. 40:37-43. 1978.

23.  WIiLLIAMS, A.G., M.P. RAYSON, AND D.A. JONES. Effects of basic
training on material handling ability and physical fitness of
British Army recruits. Ergonomics 42:1114-1124. 1999.

24. WiLLiAMS, A.G., M.P. RAYsSON, AND D.A. JONES. Resistance
training and the enhancement of the gains in material-han-
dling ability and physical fitness of British Army recruits dur-
ing basic training. Ergonomics 45:267-279. 2002.

25. WiLLiams, A.G., M.P. RAysoN, AND D.A. JoNES. Training di-
agnosis for a load carriage task. J. Strength Cond. Res. 18:30—
34. 2004.

Acknowledgments

Gratitude is expressed for the cooperation of military staff and
recruits and of the Ministry of Defence and for the assistance of
Marc Hopkin-Taylor.

Address correspondence to Dr. Alun G. Williams, a.g.
williams@mmu.ac.uk.



