Injury and Fitness Outcomes During Implementation of

Physical Readiness Training

Abstract

This study examined injury and physical fitness outcomes in Ba-
sic Combat Training (BCT) during implementation of Physical
Readiness Training (PRT). PRT is the U.S. Army’s emerging physi-
cal fitness training program. An experimental group (EG,
n=1284), which implemented the PRT program, was compared
to a control group (CG, n=1296), which used a traditional BCT
physical training program during the 9-week BCT cycle. Injury
cases were obtained from recruit medical records and physical
fitness was measured using the U.S. Army Physical Fitness Test
(APFT, consisting of push-ups, sit-ups and a two-mile run). Injury
rates were examined using Cox regression after controlled for in-
itial group differences in demographics, fitness and other vari-
ables. Compared to the EG, the adjusted relative risk of a time-
loss overuse injury in the CG was 1.5 (95% confidence interval
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[C1)=1.0-21, p<0.01) for men and 14 (95%CI=11-18,
p <0.01) for women. There were no differences between groups
for traumatic injuries. On the first administration of the final
APFT, the EG had a greater proportion of recruits passing the
test than the CG (men: 85% vs. 81%, p=0.04; women: 80% vs.
70%, p<0.01). After all APFT retakes, the EG had significantly
fewer APFT failures than the CG among the women (1.6% vs.
4.6%, p<0.01) but not the men (1.6 % vs. 2.8%, p =0.18); the gen-
der-combined EG had a higher pass rate (1.6 % vs. 3.7%, p <0.01).
Overall, the PRT program reduced overuse injuries and allowed a
higher success rate on the APFT.
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Introduction

Physical training has long been a job requirement for soldiers in
the U.S. Army. Army training policy prescribes that commanders
and supervisors will conduct exercise periods 3 to 5 days a week
with sufficient intensity, frequency and duration to maintain
adequate cardiorespiratory endurance, muscular strength and
endurance, flexibility and body composition [7]. Specific gui-
dance for developing programs is described in Army Field Man-
ual (FM) 21-20 [5]. This guidance is based on specific principles
of physical training [1,13,39,42] that have been adapted for mili-
tary operations based on the experiences of soldiers and advice
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of consultants who have reviewed and modified the manual and
programs contained therein.

Recently, the U.S. Army Physical Fitness School (USAPFS) pro-
posed major modifications to Army physical training and devel-
oped a new program called Physical Readiness Training (PRT).
PRT differs from current training practices in that it de-emphasi-
zes running, provides a greater variety of exercises, integrates
training elements resurrected from previous U.S. Army training
manuals [2,3,8], and incorporates procedures and principles de-
signed to reduce injuries and increase functional fitness
[23,25,32,42].
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The purpose of this study was to examine fitness and injury out-
comes during implementation of the new PRT program in Basic
Combat Training (BCT). BCT is where new recruits are introduced
to the methods and practices of the U.S. Army and develop the
basic skills and physical capabilities to become soldiers.

Methods

The PRT program was integrated into BCT in three phases: 1)
train-the-trainer phase, 2) pilot phase and 3) test phase. During
the train-the-trainer phase, personnel from the USAPFS provided
experimental group (EG) training personnel (drill sergeants and
staff) with 32-hours of practical, interactive instruction on how
to ¢conduct the PRT exercises. The pilot study phase involved an
entire BCT cycle during which the trainers in the EG implemented
the PRT exercises. Daily observations and focus group sessions
with training personnel resulted in further program modifica-
tions. In the test phase, the PRT program was fully implemented
by the EG without further changes during a full 9-week BCT cycle.

This paper reports on the results of the test phase. The test phase
involved a quasi-experimental design comparing medical re-
cords and training data in two BCT battalions. The EG used the
new PRT program while a control group (CG) used a traditional
U.S. Army physical training program. The CG began training one
week before the EG, and the CG was selected on the basis of this
proximity of training time and similarity of injury rates in past
BCT cycles.

Physical training programs

Physical training was performed for about one hour in the early
morning hours (6:00 to 7:00 AM). BCT consists of numerous
other physical activities (besides physical training), which are
well standardized and vary little among battalions [34].

The traditional physical training program of the CG [4] involved
primarily warm-up and stretching exercises followed by calis-
thenics, variations on push-up and sit-up exercises and running
in formation. The latter was done in four “ability groups” estab-
lished on the basis of run times on the initial Army Physical Fit-
ness Test (APFT, described below). Soldiers ran with their ability
groups, maintaining their position in formation. Training person-
nel led the runs and selected the pace.

The PRT program of the EG involved 6 different types of exerci-
ses: calisthenics, dumbbell drills, movement drills, interval
training, long-distance running and flexibility training. Calisthe-
nic exercises were performed to a slow or moderate cadence and
consisted of the bend and reach, squat thrust, rower, squat bend-
er, side-squat, bent leg body twist, squat and twist, squat stepper
and the push-up [6]. After the third week of training, the EG sup-
plemented these calisthenics with timed-sets of push-ups and
sit-ups. Dumbbell drills were performed with 5 to 10 Ib dumb-
bells for men and 3 to 10 Ib dumbbells for women with one
dumbbell held in each hand. Exercises included the lift and carry,
bent-over row, rear lunge, shoulder raise, forward lunge, arm curl
and overhead press [6]. For both calisthenics and dumbbell drills,
four repetitions were executed at a slow cadence until recruits
developed the correct form. Repetitions were increased by one

in each subsequent exercise period until sets of 10 repetitions
could be performed with precision. As training progressed, less
rest was given until the only pause between exercises was for
the instructor to name the next exercise.

Movement drills included events designed to improve speed and
agility and included verticals, lateral shuffle, crossovers, skipping
and cuts [6]. Soldiers lined up in columns and performed a
particular drill over a 30 to 50 yard distance. When all recruits
had completed a particular exercise, the direction was reversed
and the drills repeated. Racing was not allowed but intensity
was increased by reducing rest time between repetitions.

Interval training involved sprints of 30 seconds followed by 30
seconds of walking (30/30 runs). The sprints were performed at
70% of the recruit’s maximal speed. Maximal speed was deter-
mined in a single session by having the recruits run a maximal
effort 200-meter sprint and then read their 70% value from a
chart. Sprints were performed after a warm-up that included ca-
listhenics and movement drills. Limited formation running was
also performed (as described above), gradually increasing dis-
tance from 0.8 to 4.0 kilometers.

Flexibility exercises were performed at the end of the exercise
session. Stretches included the neck stretch, side stretch, chest
stretch, hip flexor stretch, posterior hip stretch, hamstring
stretch, thigh stretch, calf stretch, and trunk flexion and exten-
sion [6]. The stretches were held for 30 seconds and generally
only performed once per session.

Physical characteristics, demographics,

and lifestyle characteristics

Recruit physical characteristics were obtained from the medical
examination form in the recruit’s medical record. Variables in-
cluded gender, date of birth, stature and body weight. Age was
calculated from date of birth to the first day of training. Body
mass index (BMI) was calculated as body weight/stature? [27].
Demographic data were obtained from records maintained.in
the training company. Variables included race, marital status,
rank, citizenship status, educational level and service compo-
nent (regular Army, Army reserves, or Army national guard). A
questionnaire was administered that asked recruits about life-
style characteristics prior to BCT. Recruits were asked how often
they exercised or played sports for 15 minutes or more in the last
month and to classify their smoking habits in the last year.

Categories of recruits

There were five categories of recruits: full cycle, discharges,
newstart-outs, newstart-ins and Fitness Assessment Program
(FAP) personnel. Full cycle recruits were those who began on
the first day of basic training and graduated after completing all
requirements 9 weeks later. Discharges were those who were re-
leased from their service obligation before completion of BCT,
usually because of medical conditions that existed before service
or because of inadequate performance. Newstart-outs were re-
cruits who could not complete one or more training require-
ments within the 9-week period and were given additional time
to do so in another unit (lost to follow-up for this study). New-
start-ins were recruits coming into a group after training had
started because they could not complete one or more training re-
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quirements in their previous BCT unit. FAP personnel were those
who did not pass an entry level fitness test and were given addi-
tional time prior to BCT to improve their fitness under the super-
vision of specially trained personnel. The CG and EG provided
lists of the various categories of recruits and the dates they left
and/or entered the EG or CG. Lists were cross checked with other
rosters (where available) to assure all recruits were accounted
for and the dates were correct.

Injury outcomes

To obtain injury data, recruit medical records were screened. An
injury case was defined as an individual who sustained physical
damage to the body and sought medical care as indicated by the
medical record. Injury types included overuse and traumatic.
Overuse injuries were presumably due to long-term energy ex-
changes resulting in cumulative microtrauma and included
stress fractures, stress reactions, tendonitis, bursitis, fasciitis,
overuse syndromes, strains and musculoskeletal pain (not
otherwise specified). Traumatic injuries were presumably due
to sudden energy exchanges resulting in abrupt tissue overload
and included sprains, dislocations, fractures, blisters, abrasions,
lacerations, contusions and pain (due to an acute event). For
each injury case, information extracted from the medical record
included the date of visit, diagnosis, anatomic location, disposi-
tion (outcome of the visit) and days of limited duty (if any).

Two levels of injury were examined. The first level (any injury)
included all visits to a health care provider for any type of injury.
The second level (a time-loss injury) included only those injuries
that resulted in one or more days of limited duty. By combining
injury types and levels, four injury outcome measures were ob-
tained: any overuse injury, any traumatic injury, time-loss over-
use injury and time-loss traumatic injury.

Physical fitness outcomes

To evaluate physical fitness, the Army Physical Fitness Test
(APFT) was used [5,26]. The APFT consisted of three events:
push-ups (maximum number completed in two minutes), sit-
ups (maximum number completed in two minutes) and a two-
mile run for time. The APFT was administered three times during
training by trainers who were very familiar with the well-stand-
ardized test procedures [5]. These three APFT administrations
were termed (in order) initial, diagnostic and final. Recruits
must “pass” the final APFT by meeting certain age and gender ad-
justed criteria [5] before they can graduate from BCT. Recruits
who failed to pass the first administration of the final APFT
were allowed to retake the test, usually up to a maximum of 5
times. Recruits who failed to meet the passing criteria after all
retakes were considered APFT failures.

Five outcome measures were obtained from the APFT data. Two
outcomes were 1) the proportion of soldiers passing the final
APFT on the first administration and 2) the proportion of soldiers
who failed the final APFT after all retakes. For administrative rea-
sons, it is desirable to have as many individuals pass the final
APFT the first time so that resources required for retakes are
minimized. The other three outcome measures were the actual
scores on push-ups (repetitions), sit-ups (repetitions) and the
two-mile run (time).

Training data

The EG and CG maintained records of distances run in formation.
EG mileage accumulated during 30/30 runs and movement drills
were not obtained because this could not be accurately deter-
mined. The number of physical training sessions was obtained
from unit training schedules. There were 5 companies in each
battalion and the number of training sessions differed slightly
by company.

Data analysis

Analyses of demographics, physical characteristics and recruit
types revealed some initial differences between groups. Multi-
variate Cox regression (a survival analysis technique) was used
to examine relative group differences in time to the first injury
while controlling for these initial differences. Covariates were
all variables that differed (p<0.10 for either gender) between
groups. For categorical variables, simple contrasts with a base-
line variable (defined with a risk ratio of 1.00) were used. Once
a recruit had an injury, his or her survival time was terminated.
Those not completing BCT had their times censored on the day
they left the unit. Comparisons between groups were made using
the Wald statistic with the risk of injury in the EG set at 1.0.

Chi-square statistics were used to compare the proportion of EG
and CG recruits passing the first administration of the final APFT
and the proportion failing after all retakes. Group differences in
APFT events were compared using analysis of variance (ANOVA)
and, where necessary, analysis of covariance (ANCOVA). The first
analysis involved a one-way ANOVA comparing the EG and CG on
their initial APFT scores, If there were no significant differences
on the initial APFT, a 2 x 3 (groups x tests) mixed model analysis
was performed comparing the 2 independent groups and 3 re-
peated tests. If there were significant differences on the initial
APFT, an ANCOVA was performed. The covariate was the initial
test and a 2 x 2 mixed model ANCOVA involved the two groups
over the 2 remaining tests (diagnostic and final). The Statistical
Package for the Social Sciences (SPSS, Version 10.0.5, Chicago IL)
was used for all analyses.

Results

The total cohort consisted of 2 580 recruits. There were 1284 re-
cruits in the EG (769 men, 515 women) and 1296 recruits in the
CG (645 men, 651 women).

Physical characteristics, demographics

and recruit categories

The CG had a greater proportion of women than the EG (50.2 % vs.
40.1%, p<0.01). Table 1 shows that there were only small differ-
ences in physical characteristics between the two groups.

Table 2 shows group comparisons for demographics and lifestyle
characteristics. Most variables were very similar for the two
groups but there were some differences. A larger proportion of
men in the EG were Army Reservists and fewer were Regular
Army compared to the CG. A similar trend was noted for the
women. More EG women were married compared to CG women,
but this was not seen among the men.,

«alll vlis-tice iell.
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Table1 Comparison of Physical Characteristics in the Experimental and Control Grou pE

Variable Group® Maen Warnen
N Mean 5D pevalue? N Mean 50 pevalue®
Age {years) EG 5 209 34 013 505 208 37 0,04
e B3t 207 11 637 20,7 34
Stature EG 758 176.5 74 0.8 567 164.1 B4 03
{oimy) CG b9 176.0 1 636 163.6 G4
Welght EG 758 5.6 133 023 507 B0 97 0.15
(ki) ca 628 4.4 126 636 Bl.2 2.1
B EG 758 43 38 (1) 517 23.0 31 0.64
(keay/m*} cG G627 24.0 37 6315 223 2.9
“EG = Experimental Group; ©0 = Control Growp
“From Analysis of Vardance comparing groups =
“BMIL = Body Mass Index %
-
{F=]
e
T —— o
Table2 Demographic and Lifestyle Comparison of Experimental and Control Ciroups =
d =
q Varighle Category Men Wamen "
EC € pevialie? EC G p-value
Proportion of  Proportion of Proportion of  Proportion of
Variable Variable Variohle Variable
%) i%) %) (%)
Race White* 58.3 532 49.3 43.3
Black® 238 296 336 40.2
Hispanic* 125 11.5 0.22 9.7 10.3 014
Asiant 26 29 37 4.0
American Indian® 16 1.2 2.1 12
Othar 13 1.6 1.6 0.4
Miarital Status Single B4 8.7 1839 853 B30 0.06
Married 121 123 1a.7 1.0
Rank" Private One GO.B 60.3 _ 533 54.0
Private Twa 21.8 182 0.24 215 208 .87
Private Frst Ciass 138 154 17.3 18.4
Specialist 34 5 78 B.&
Citizenship Mative Born 3.4 52.8 528 39.9
Maturalized 2.5 24 0.82 2.0 35 Q.18
Nat Citizen 4.0 4.7 5.2 6.7
Education <High Schoak 0.3 0.3 1} 0
High School Grad B20 509 B1.1 852 ;
GED* / 128 170 L1125 Bl in 0,14
13 Years Callege 20 i 46 24
College Grad 28 45 6.0 5.4
Service Femular Army 37 78.2 647 aq
Comparert Army Reserve 13.1 8.6 0.03 14,7 1.5 0.0
Mational Guard 13 13.2 155 15.8
Exercise or Sport Mone. B2 5B 10.4 10:2
Frequency Frior to BCT® <1 per week 137 1.2 ; 145 164
per week 174 167 LR 18.8 20.0 078
N 210 3 per week 374 a9 ELNE 374
A.ar more per week P 284 168.7 155
Cigarette Smoking Priar  None 54.9 505 58.0 626
to BCT* Smioked but quit 59 9.0 1240 9.4
1=10 cig per day' 11.2 10.5 0.51 1.8 12.0 047
11200 cig per day' 14.8 12.2 131 11.1
> 20 cig per day' g3 B.7 5.1 50

*The p-values are from the chi-square statistic comparing CG and EG
“Each successive cateqory represents a higher rank

“e High School was not included in chi-square calculation

* GED = General Education Development Certificate

*BCT = Basic Combat Training

eigy = Cigarettes
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Table 3 compares the two groups on the propertion of individ-
uals in each recruit category. There were no significant differen-
ces between the EG and CG on the proportion of full cycle or
newstart recruits. Mare of the EG men were discharged and the
EG had a significantly larger proportion of FAP men and women.

Injury outcomes

The proportion of recruit medical records obtained and reviewed
were 98.6% in the EG and 98.1% in the CG. For the multivariate
Cox regression, independent variables included age, marital sta-
tus, service component, FAP status, sit-up performance and two-
mile run time (these had initial group differences with p<0.107,
Age, sit-up performance and two-mile run times were entered as
continuous variables while the rest were entered as categoncal,

Table3  Comparison of Recruit Categories in Experimental and
Control Groups

Cotegories GCender N Proportion of p-valua
Respective Group (%)
EGT ook EG" et
Full gyele Men BE8 583 EQ.5 0.4 057
Wemen #4456 361 BEG 86.2 083"
Discharges Men 27 12 15 1.9 0,06
Wamen 25 33 4.9 5.1 .87
Mewstart-outs  Men 39 27 50 42 .43
Women 34 3 B.& 2.9 0.64
Mewstart-ins Men 17 24 2.2 a7 0.1%
Women [ [¥] N 1.9 3.2 0.1%
Fap Men 33 15 4.3 2.3 0,04
Wormien 90 549 VL5 G <1

*EC = Exparimental Group

M2G = Control Group

“Fraom chi-square statistic

IFAP = Fitness Assessment Program personne

Table 4 shows that after adjustment for initial group differences,
the relative risk of any overuse injury was 52% higher in the CG
men and 46% higher in the CG women, compared to the EG men
and women, Table 5 shows that there were no significant differ-
ences between the CG and EG for traumatic injuries. Table 6
shows that after adjustment, the relative risk of a time-loss over-
use injury was 47 % higher in the CG men and 39% higher in the
CG women, compared to the EG men and women, Table 7 shows
that there were no significant differences between the EG and CG
for time-loss traumatic injuries,

Physical fitness outcomes

There were no differences between the EG and CG in the propor-
tion of recruits passing the initial APFT (men: 40% vs, 43%,
respectively, p=0.34; women: 31% vs. 30%, respectively,
p=0.93). The EG had a higher pass rate on the first administra-
tion of the final APFT, hoth among the men [85% vs, 80%,
p=0.04] and the women (80% vs. 70%, p< 0.01), After all retakes
of the final APFT, there were no significant differences among the
EC and CG male failures (1.7 % vs, 2. 8%, respectively, p=0.18), but
the EG women had fewer APFT failures than the CG women [ 1.6%
vs, 4.6%, p<0.01). When men and women were combined, the
EG had fewer APFT failures that the CG (1.6% vs. 3.7 %, p<0.01).

Table 8 shows the results for each APFT event. On the push-ups,
there were no significant differences between groups on the 1ni-
tial test for men (p=0.14) or women (p=043), The 2= 3 ANOVA
for both men-and women, demonstrated significant main effects
for groups (p<0.01) and tests {p<0.01); the groups = test inter-
action was also significant (p<0.01}% The performance of the CG
was higher than that of the EG.

For the men on the sit-ups, there were no significant differences
between groups on the initial sit-up test (p=0.21), The 2 =3 AN-
OVA  demonstrated no significant main effect for groups
(p=0.23) but the main effect for tests (p<0.01) and the groups

Table4  Multivariate Cox Regression Results for Overuse Injuries

Variahle Men Women
Adjusted 95 % Confidence pevalue® Adjusted 95 % Confidence p-value®
Relative Risk Interval Relative Risk Interval
Croup®
EG 1.00 - ) — 1,00 - -
G 1.52 1.12-2.07 <0.01 1.46 1.18- 180 <007
FAR
No 1.00 - 1.00 - -
Yius 1.29 0.62- 2.65 0,50 127 1.00=1.71 .08
Marital Status
Single 1.00 - 1.00 - -
Married (EE: ) 054-1.42 .58 1.09 0.81-1.46 .58
Cormpoandi
Reqular Army .00 - 1.00 - -
Reserves 0,96 0.59-1:55 85 0.94 0.68~1.28 (EN ch
MNGE (LEBS 0.55-1.43 (LE3 089 LET-1.17 40
hge 1.06 102-1.1 <0.01 1o 0.95-1.04 0.47
Sit-Lips .01 (0.99-1,02 0.28 0,99 0.98 - 71.00 =001
Twe-Mile Run 112 105~ 1.18 <L 1.05 1.01-1.08 002

*Feoim Wald stalistic
VEG = Expeerimental Group; CG = Cantrol Group
WG = National Guard
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Table5 Multivariate Cox Regression Results for Traumatic Injuries

Variable Men Wamuen
Adjusted 95 % Confidence pewalue? Adjusted 95 % Confidence p-volie®
Relative Risk Interval Relative Risk Interval
Group"
EG 1.00 = = 1.00 - -
CG 1.03 62-1.72 080 0.92 (L60-1.47 070
FAP
M 100 - - 100 == -
Yes 3.09 1.29-7.40 <0.01 1.56 (.92 - 2. hiy 0,10
Marital Status
Single 1.00 - - 1.00 - -
Married 119 0.55-2.58 0.66 080 DA8-1.71 075
Component
Regular Anmy 100 - - 1.00 - -
Resoryves 0.62 D25-1.56 0:31 0,75 0.36-156 043
NG 0.58 0.23-1,45 0,24 1.4 0,7)-2.08 49
Age 1.01 0.93-1,09 083 1.04 005 -1.00 0.20
Sie-Lips 1.1 0.99-1.03 0.38 1.0 0.94- 1.0 0.73
Two-Mile Run 1.10 1.00-1.21 0.06 1.07 0,981,106 012

"Frowm Wald statistic
EG = Experimental Group; CC = Control Group
MG = Natipnal Guand

_—0-———m—__——-moe—— e ———— ]

Table &  Multivariate Cox Regression Results for Time-Loss Overuse Injuries

Variohle Men Warmen
Adjusted 95 % Confidence prvalue® Adjusted 95 % Confidence prvalue”
Relative Risk Interval Relative Risk Interval
Group®
EG 1.00 - - 1.00 — -
G 1.47 1.02=210 .04 139 1.10- 176 <0
FAP
M 1.0 - - 1.00 - -
Yes 1.41 0.65=-3.08 0.33 1.29 095-1.71 (.06
Marital Status
Single 1.00 - = L.on - i =
Masried 1.03 0R0-1.76 0.98 113 0.81-1.58 0.50
Compomnent
Regular Army 1,0+ - - 1.00 - -
Resprves 11.56 0.29-1,12 0.0 1,12 .80~ 1,53 .49
MNG* .94 0.655-1.61 .76 (LR 0.58-1.13 0.28
Age 1.07 1:02=1.12 =001 1.01 0.97-1.04 Q.70
Sit-Ups 1.00 0.99-1.02 o.7n (.55 Dog=-1.00 oo
Twirhile Run 1.15 1.08-1.22 =00 1.06: 1.01-1.10 .03

IFrom Wald statistic
MEC = Experimental Group; 6 = Contral Group
NG = National Guard

® tests interaction was significant (p<0.01). For the women on
the sit-ups, the EG performed an average of 3 more sit-ups on
the initial test (p <0.01 ), After adjustment for this initial differ-
ence with AMCOVA, there were significant main effects for
groups {p<0.01) and tests (p<0.01) and the groups * test inter-
action was also significant (p<0.01),

For the 2-mile run, there were significant differences between
groups on the mitial test for both men (p<0.01) and women
(p= (01 L The CG men and women both ran an average of about
36 seconds faster than the EG men and women. After adjustment

for these initial differences with ANCOVA, there were significant
main effects for the tests (p< 0,01, men and women) but not for
groups (p=0.15 men, p=0.54 women) and the groups = tests
interaction was not significant (p = 0.25 men, p=0.26 women),

Training data

Table 9 contains the formation running mileage and number of
tralning sessions conducted by the two groups, The CG had
more than double the formation running mileage of the EG. The
average number of training sessions was similar for the two
EFOUpS,
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fable 7 Multhariate Cox Regression Results for Time-Loss Traumatic Injuries

Variaoble Men Women
Adjusted 95 % Confidence pevalue? Adjusted 95% Confidence prvalue”
Refative Risk Interval Relative Risk Interval
Group®
EG 1.00 - iy - 1.00 = G
o 082 0.43-1.58 0.60 .80 0.55-1.47 0.68
FAP
ha .00 - - 1.00 -
Yes a4 1.70- 1044 <{1.01 1,40 0.76-2.59 (.28
Marital Status
Singhe 1.00 A - 1.00 = : =
Married 1.38 0.56-3.41 0.49 139 071-2.72 0.34
Component
Resguilar Army 1.00 - - 1.00 =\ -
Reserves 76 027 =217 0,61 0.75 0.32-1.77 0,51
NG 0,54 017-1.79 32 1.38 0. 75-2.53 0,29
Age 1,02 D93-112 065 102 0.95-1,08 0.61
SH-lps 1,00 0.e7-1.02 0.ED 1.0 098-1.02 0.7a
Twen-Mile Run 1.13 1,01-1.26 IHE] 1.07 097-117 0.7

Fram Wald statistic
EC = Experimental Growp; €6 = Contral Group
MG = National CGuard

Table8 Comparison of APFT Scores of Experimental and Control Groups

Gender Test Group® Push-Ups [reps) Sit-Ups reps) Two-Mile Run {min)
Mean 7] Mean s Mean S0
Men Initial EC a8 145 4316 119 176 26
o 239 144 427 126 17.0 24
[Hagnostic EG 41,7 13.0 526 12.2 15.6 13
o 471 14.4 55.1 14.2 5.2 1.8
Final EG 418 129 591 113 15.0 1.3
co 319 134 59.8 137 14.8 1.3
Woman Initial EG 101 84 A3 13.8 217 28
G 103 a3 344 13.9 21.1 26
Dagnastic EG 17Aa 1049 44.5 13.7 19.3 42
G 27 16,4 464 18.1 1849 22
Final EG 35 114 58.5 A 184 1.5
o 31.5 174 52,7 18.2 182 LR

SEG = Experimental Group; CG = Control Growp

Table®  Formation Running Distances and Training Sessions in Ex-
perimental and Control Croups

Group® Stotistic Formation Bunning  Physical Training
{miles) Sassions (n)
EG Mean 143 4.0
a0 1.0 24
[ Mean 372 4.4
50 ] 14
p-valie® =0.01 0:.78-

4 BG = Experimental Group; €6 = Control Group
*From independent sample -test [formation running] of chissguare statistic
{physical training sessions)

Discussion

The EG which used the new PRT program had more Favourable
injury and fitness outcomes than the CG which used the tradi-
tional program, The EG had a lower rate of overuse injuries and
a greater proportion of individuals passing the APFT. For scores
on the individual APFT test items, there were no differences be-
tween groups on two-mile run improvements despite the greater
training mileage in the CG. The EG women improved more on sit-
ups than the CG women but there were no group differences
among the men. The only unfavourable outcome for the EG was
the lower final push-up score, but this lower score was still suffi-
cient to pass the APFT and graduate from BCT.
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Injuries

Risk factors for injuries in BCT have been well researched [25,34]
and an attempt was made to control for or equalize between-
group differences in these factors at the start of the study. Injury
rates in the summer are higher than injury rates in the fall [28].
Examining two groups that were only one week apart in their
training cycles minimized this seasonal factor. Older running
shoes have been shown to be associated with higher stress frac-
ture rates [14]. Since 1998, all recruits have been required to buy
running shoes on entry to training so both groups began training
with new running shoes. Low physical activity and cigarette
smoking prior to BCT are known injury risk factors [14,24,34],
but these lifestyle characteristics did not differ between the
groups at the start of the study (Table 2). Women are at higher
injury risk than men in BCT [10,22,34,38] and since the CG had
a higher proportion of women, gender-specific analyses were
conducted. Hamstring flexibility, foot arch height, knee Q-angle
and past ankle sprains are also known injury risk factors in BCT
{11,12,24,34] but it was not possible to measure or control for
these in this study.

There were other known injury risk factors that differed between
the EG and CG at the start of the study that could not be con-
trolled for administrative reasons or because the differences did
not become apparent until the study was underway. These
included differences in the proportion of FAP personnel [29],
aerobic fitness [14,24,30,34], age and martial status [14,24,33].
Most of these differences placed the EG at higher estimated in-
jury risk than the CG. Since these factors could not be directly
controlled at the start of the study, post hoc adjustments were
made using Cox regression. After Cox adjustment, overuse and
traumatic injury risk in the CG increased relative to the EG. In
no case were traumatic injuries significantly different between
groups before or after the adjustment.

The PRT program was intentionally designed with reduced for-
mation running mileage, which may partly account for the lower
incidence of overuse injuries in the EG. Studies of runners and
basic training recruits have strongly suggested that as the total
amount of running increases, the incidence of injuries increases
[23,36,37,41,46,49]. Other studies [45,47] suggest that substi-
tuting interval training for distance running may also reduce
BCT injury rates, but these studies are confounded with multiple
interventions making it difficult to determine the effectiveness
of interval training alone.

Another factor that may partially account for the lower overuse
injury incidence in the EG was the variety of exercises in the pro-
gram. There are no studies indicating that a greater variety of ex-
ercise will reduce injuries but sports medicine professionals of-
ten recommend “cross-training” for this purpose [52]. The
cross-training concept simply involves alternating different
types of exercises on different days; exercises involving different
fitness components (e.g., aerobic and strength) or different body
parts can be used. Reducing the repetitive use of particular body
parts or energy systems may allow more time for recovery and
reduce the probability of overuse injuries.

Physical fitness

The PRT program did not strongly emphasize push-ups and sit-
ups like the traditional program. In the EG, push-ups and sit-
ups were integrated into the calisthenics program and were
only given slightly more emphasis than the other calisthenic ex-
ercises. Despite this, the sit-up performance of the EG men was
similar to that of the CG men, and the sit-up performance of EG
women exceeded that of the CG women. The EG did not fare as
well on push-ups, perhaps suggesting that the amount of push-
up training should be increased in PRT. But, more EG men and
women passed the APFT indicating that the lower EG push-up
scores were still above “passing” levels [4]. Thus, adding more
push-up training may not be advisable since it would reduce
the time available for other training modalities and might de-
tract from their benefits.

The actual push-up and sit-up training volume was not tracked
in the two groups; however, observations made during training
suggest the volume was much lower in the EG. Previous studies
have shown that exercise focused on a specific muscular
strength/endurance test will result in the greatest improvement
on that test {9,15-19,32,43,48,51]. However, exercises that im-
prove the muscular strength or muscular endurance of the mus-
cle groups involved in a test can also improve test performance
[21,31,32,48,50]. For this reason, the dumbbell and calisthenic
drills that progressively exercised some of the same muscle
groups involved in the push-up and sit-up tests may have aided

in improving performance on these test events. Physiological

mechanisms involved in the improvements from non-specific
muscular strength/endurance training appear to include increas-
es in muscle mass (especially in subjects with the lowest initial
strength) and improved ability to use short-term energy sources
(adenosinetriphosphate, creatine phosphate and glucose/glyco-
gen) through increased substrate availability and changes in en-
zyme profiles [32,42]. If the training volume on a specific task
becomes too great, performance gains can be minimal or actually
decrease [40]. It is possible the training volume in the CG was
high enough to cause performance decrements in some individ-
uals.

Performance on the final two-mile run was almost identical for
the EG and CG, despite the fact that the initial run times for the
EG were 36 seconds slower and the total amount of formation
running was considerably less than the CG. Previous basic train-
ing studies support the concept that much lower volumes of run-
ning can result in maximal effort run times similar to greater
training volumes (23,49, 53}. In the present study, the lower vol-
ume of formation running in the EG was supplemented by inter-
val training and movement drills.

Another factor that may have contributed to the similar running
times in the EG and CG is the fact that fewer EG individuals had
their training interrupted by injury. Calculations using data from
the present study indicated that 152 recruits in the EG experi-
enced lower extremity time-loss overuse injuries compared to
220 in the CG. Thus, 68 more recruits in the EG (5% of the group)
were able to perform lower body training without interruption.

The APFT is not strongly associated with military job perform-
ance or the capacity to perform functional soldering tasks
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[20,35,44]. The APFT does not test mobility, dynamic coordina-
tion, strength and flexibility balances, and other components of
human physical performance presumably influenced by the EG
program [6]. However, the APFT was the fitness criteria used in
this study for two reasons. First, it is the test that new recruits
must pass to graduate from BCT, and later, to be retained in ser-
vice. Thus, the APFT is the current Army standard for a successful
physical fitness program. Second, the APFT is a generally valid
measure of at least two components of physical fitness: cardiore-
spiratory endurance and muscular strength/endurance [26].
Thus, even though the APFT does not test all components that
the EG program presumably enhanced, it did test some of these
components.

In summary, the PRT program resulted in a lower risk of overuse
injuries, higher first time pass rate on the APFT, and a lower rate
of APFT failure when compared to traditional physical training in
BCT. These outcomes suggest the PRT program should be em-
ployed in all BCT units.
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