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A investigation uas cnutdto compare fitness changes produced by standard Navy

recruit physical tmaing with an gueted program featuring increased physical training.

fte ummple population included 22 Nvy personnel between the ages of 17-30 (it - 19.7)
pmrticipating in S-week Navy basic training at the Recruit Traiing Command, San Diego, CA.
Recruits were drawn from either an experimental or one of two control companies. 7he
experimmntal comany emiggd in a similar, but more intens version of the current physical

conditioning ppi. Two control companies participated in the standard Navy recruit
phxysical training program. A battery of physical fitness measures collected during the
Initial and final stages of training provided data to contrast training group effects.

-U The study findings sugest that the standard program does not significantly change all
N components of fitness, especially upper torso immeular strength and endurance. Furthemore,

results Iimply that the standard physical conditioning program is not adminitered uniformly
to recruits. Consequently, changes in certain aspects of physical fitness between
oarmnies following recruit training are significantly different.

A experietl augmented version of the standard curriculum also failed to meet the

cwreat training ob~jectives of total body fitness. Participation in this sore intense
aerdel/calisthenic, prgr enhanced sllins but not upper torso strength capability.

Since the standard training program apparently does not appear to optimlly develop

sim.sa for all recruits, Implementation of a sore intense runnin program is advised.
FTrOaawze sinc recently conducted ehipboard studies have identified muscular strength
as the primary limiting factor in both general shipboard and occupationally-related work,
it ins uested that presently employed calisthenic exercises be eliminated and replaced

with pragresslie resistance emercises for efficient development of total body strength.
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In the Navy young man and women receive an initial introduction to Navy physical

training methods at recruit training comands. Here the recruit receives a curriculum of

stretching and running exercises designed primarily to develop flexibility and

cardiorespiratory fitness (5). Recently recruit training comand officials have indicated

that the standard conditioning program is demotivating and does not adequately physically

challenge recruits. These circumstances are disturbing since recruit physical training may

leave a lasting Impresion on recruits and may impact on future participation in Navy

sponsored physical readiness and lifestyle enhancement programs. This research project

grew out of a Recruit Training Ommand interest in determining the effectiveness of recruit

physical training both in terms of fitness outcomes and recruit attitudes towards fitness

and the Navy. This particular paper will deal with fitness outcomes, specifically 1) the

effects of the standard recruit physical training program on recruit fitness, and 2) the

effects of a similar but more intensive version of standard training on recruit fitness.

Data gathered from this study will enable us to determine whether desirable changes in

muscular strength, muscular endurance and stamina can be attained by the standard

running/calisthenic program or by simply increasing the volume of exercises performed.

MATEIALB AND WVTW

Participants.

Subjects were 224 male Navy personnel between the ages of 17-30 (1 - 19.7 years)

undergoing recruit training at the Recruit Training Oommand, San Diego, CA. All recruits

were volunteers and each individual signed an informed consent document prior to

participatin.
Training fogm-m

Recruits were drawn from three training companies. Two companies served as controls

(Standard I, N-74; Standard II, N-74) and one company we designated as experimental

(Ameated, N-76). The two control companies participated in the current recruit physical

training progra consisting of thirty-two 40-minute exercise sssions during the 8-week

basic training period. Each of these sessions consisted of approximately 10 minutes of

flexibility and calisthenic exercises followed by an endurance run. Runs were progressive

in nature, extending from 1.25-2.25 miles performed at an 8-minute/mile pace (3). The

purpoe of following two control companies over the course of the 8-week training period

ma to asses whether the standard physical training program was being administered

Identically to all recruit companies.

The experimental company received physical training similar in content but more

ntensive than the standard training regimen and with greater aerobic emphasis. This

atatd training ompny exercised twice daily six days per week. Sessions lasted

approalmtely 40 minutes and included flexibility and calisthenic exercises as well as a

3.5 mile run performed at an 8-minute/mile pace.

Mosel Am emt.

To detewlne fitnee changes associated with participation in the training program.,

Individuam tudewmnt a physical fitness evaluation prior to and upon completion of the

8-week training pro . This evaluation consisted of a series of tests to measure static

ad dynmic muscular strength, muscular endurance, and relative body fat content.
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UMWe TMOs Static Strength Tets.
Two different assesments of am and shoulder muscle static strength were made using a

bench press device (Cybex, LAmx, Inc., hysbore, NY) set at zero velocity. The subject

wa mecurely fastened onto the testing apparatus with arms at right angles to the pressing

bar. t&iJects were tested during both extension and flexion contractions.

Upper torso static strength ma assessed using a 2-arm lift test utilizing a CQatillon

dynamoter. This device wa designed by researchers at the Navy Personnel Research and

DIvelopmmt Center (NPIXM), San riego, (6). The subject was instructed to hold a handle by

its side bare and lift while keeping his back and legs straight and heels flat on the deck.

Gain length me adjusted so that the bottom of the subject's forearm was horizontal to the

deck surface with fists vertical and elbows at sides.

Static strength of the arm and shoulder muscles as also assessed using a 1-arm pull

test utilizing a Chatillon dynamometer. Subjects were instructed to pull a handle while

bracing the other band on a pole. Two trials were performed for each arm alternating

right, left, right, left.

Static strength of the bands was assessed using a JAMAR hand dynamometer. Two trials

were performed for each hand alternating right, left, right, left.

_be static strength of trunk extensors and flexors was assessed using a device designed

by Army researchers (2). The subject was placed in a standing position with the shoulder

strapped to a stabilizing bar connected to a tensicmeter. To assess trunk extension, the

subject ma instructed to bend back against the shoulder harness while supporting the

pelvic girdle against a plate. To measure trunk flexion, the subject ws instructed to bend

formrd against the shoulder harness while supporting his posterior against the plate.

Dari static strength testing subjects were instructed to increase their exertion to a

meaxim and old it within a period of five seconds. Two trials were given for each test

and the highest value was recorded. The procedures and instructions to the subjects sure
cou nted acording to the Ergonomics Guide for the Assessment of Huan Static Strength

(1).

Vw Torso Dynamic Stregtb.
The dynamic strength of arm and shoulder muscles was determined by measuring the peak

torque generated throwgh a range of constant velocities by the use of a Cybex isokinetic

benoh press device. The torque generated during the exercises ma measured by means of a

hydraulic pressure sensitive tranmducer (BIH, Waltham, MA) which mas recorded on a Beckman

d~grsat recorder.
Pr lookinetic testing, the subject mas asked to move "as hard and as fast as possible"

thogh the entire rane of motion. Testing sessions for the bench pess consisted of both

extenon and flexion movmats performed at a limb velocity of 60" per second. The

highet as well as the final torque values were obtained during this repetitive sequence

and the difference in these values represent an estimation of endurance (i.e., a wmall

fatigue dermmut ipr ts a high endurance level).

To standardime the experiments and localize the contractions of the proper muscle

g , the bJects me securely strapped at the waist while performing the bench press

eercises. All strength testing equilpnt ma calibrated before testing to insure reliable

mmwmmt.



,,rdorespiratory Tests.
Cardiorespiratory fitness was assessed from a maximal work capacity test on a Monark

bicycle ergamter using a protocol developed by NATO for assesment of fitness among

military forces (4). Subjects were instructed to pedal at a constant rate of 76 RPM

against a progressively increasing resistance for as long as possible. Warm-up lasted for

a period of two minutes against a resistance of .5 Kilopond. Thereafter the resistance was

increased every minute by .5 Kilopond. The greatest workload that the participant could

maintain for 50 seconds us recorded as the measure of physical work capacity.

Analysis Procedures.
Due to attrition, a number of recruits tested prior to training were not available for

post-training testing. The final N's for each company are listed in Table I. Data

analysis was confined to 171 recruits who completed both the pre- and post-training

testing. A three-group analysis of covariance tested for group differences in fitness

changes (10). The analysis was performed using the "Statistical Package for the Social

Sciencee" (11). with the initial values of the individual fitness measures as covariates.

"Adjsted valueW' (12) of fitness measures are reported to remove differences in

pre-training fitness measures between groups. In those instances for which analysis of

covarance did not yield parallel within-group regressions, Jobnson-Neyman significance

regions were determined (8,12). In no instance were there identifiable regions of

significant differences, so the results reported below involve only instances in which the

parallel regression lines assumption was met. When significant (p(.05) group differences

were observed, Tubey's (a) procedure us used for post hoc comparison of the three groups

(13). An effect for the augmented program was regarded as significant only if the

difference between that program and the two control groups was statistically significant

(.05) and in the sam direction for both contrasts. Wgain, a p<.05 significance level

us ued even though it is lenient given the number of tests performed. The pre- and

post-training data were analyzed for significant within-group differences using the paired

t-test.

Tables I and II list F values (group x time) and report significantly different

training group effects. The extent of change between pre- and post-training are also

reported for each group. Overall a significant difference us found between augmented

training and both standard paogram for 4 of 12 fitness variables measured.

The effects of the physical conditioning programs on dynamic and static strength were

mixed. Higher values for dynamic bench press flexion but lower values for static trunk

flexion me observed when the atonmted group as compared to the standard training

comanies. Mixed remlts were also obtained for indices of muscular endurance with the

augmented group dmnstrating enhanced bench press extension scores and lower bench press

flexion scores c mwred to results for the standard companies. The augmented program

prodau ed significantly higher scores than the standard program in measured stamina

(iaximal work capacity on bicycle ergometer).

hAmted group fitness scores that differed significantly from only one standard

oaqmsy included dynamic bch pres extension, handgrip, and trunk extension. No signifi-

eat difference between augmented and standard training groups was found for 1-arm pull,
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2-arm lift, static bench preen extension, static bench press f lexion or % body fat tests.
Bignificant differences in training effects were found between standard groups for the

following fitness masures: trunk flexion, bench press extension, bench press flexion,
bench prome extension (muscular endurance), and mxlmal work capacity on the bicycle

ergcueter.

DI8 IC

While the standard Navy recruit physical training program purports to primarily

~aeiz aerobic conditioning, this investigation found that only one standard company
dh af significant increas in stamina. This finding es unexpected and Implies that the

standard program my not be uniformly administered and an a result all recruits may not
positively benefit from the "tysial training curriculum.

As anticipated, augmeted training mebers receiving a more intense running program
shwd significantly greater gains in stamina when compared to the standard training

groups. Lihewise, increasing the volume of calisthenic exercises lead to a significantly
greater gain in muscular endurance (bench press extension) by the aupmented training group.

Rimply increasing the volum of calisthenic exercises however appears to offer no
distinct advantaws for developumet of upper torso 'mscular strength. The augmented

training group exhibited significantly greater scores than standard training participants
for only one of aim ind8 e of static and dynamic strength (bench press flexion). In
fact, both augmeted and standard oonany participants experienced significant reductions
in a variety of utper torso dynamic and static strength tests.

Decrements in strengt abilities following participation. in the standard recruit

physical training progam has previously been reported in a studly conducted at the Recruit
%rming Ommnd, Orlando, ML This investigation found that subjects displaying hg
Initial strengt abilities I nPd an 8% decrement in pull1-up test scores, an 11% decrease

in best-az. bung scores, and a 14% reduction in 2-ar. lift test performncke (7).
Rmductiouas in ipe tors strength following programi that primarily emphasize running

esarcias, rich as both the standard and augmeted program., have been documented by several

ressma'cbm' (2,3). A recent study found significant reductions in upper torso strength

memuaes (imoaic bench Press, iderd preen, are-carl, isokinetic bench press, and power

enurance) in a mimle of circuit strength trained subjects following an 8-week jogging
qPrgam. The anthoe theories the Ilow of upper torso, strength was due to the minimal use
of body mumoulature while Jagging and sunget that if upper torso strength is desired,

progresve resistance exercises imould be performed as a supplement to Jogging program
(3).

Due to the emphasis of both augmented and standard training program on aerobic

dsmelcg.mt, enhammt of muscular strength ws dependent solely on calisthenic
cM t.. ng Dhssarob data sugest that calisthenic conditioning does not optimally
emhue mmacula strength developmnt (9). Th as been attributed to the low intensity
training stinlu delivered by calisthenic training. It in a generally accepted fact that
a training Intesity between 70-00 of mamum strength is needed for optimal strength

deveopsmnt. Progressive resistance training ha~s been demonstrated to be the most
effioiint setftd of Impoving muscular strength since it provides a training stimulus of

adfieiamt Int y to overload muscles. ladecen adapt to this overload by gains in
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strength.

It is important to note that study results show that the standard program does not

appear to be uniformly administered. Final fitness outcomes therefore may be influenced by

factors other than exercise frequency, intensity, or mode of training. These include the

Company Counanders: attitudes towards exercise, personal level of fitness, active

participation in scheduled exercise sessions and overall leadership style. Since these

elements may strongly affect the motivation of recruits to exercise, further studies should

be undertaken to more fully identify and define this relationship.

REFERECE

1. Chaffin, D. 8. 1975. Ergonomics guide for the assessment of human static strength.

An. Ind. Hyg. Assoc. J. 36:505.

2. Comparison of United States Military Academy men and women on selected physical

performance measures. 1975. Office of Physical Education. United States Military

Academy.

3. Gettman, L. R., J. J. Ayres, M. L. Pollock, L. Durstine, and W. Grantham. 1979.

Physiologic effects on adult men of circuit strength training and jogging. Arch.

Phys. Med. Rehab. Vol. 60.

4. Myles, W. S., and R. J. Taft. 1982. A cycle ergometer test of maximal aerobic power.

Europ. J. Appl. Physiol. and Occup. Physiol. 49:121-129.

5. NAVMITRAMIGO INST 5400.17D.

6. H bertson, D. June 1979. Development of job strength requirements. Paper presented

at the XXIV International Meeting of the Institute of Management Sciences (TIS),

Honolulu, Hawii.

7. Robertson, D. 1981. Procedures for setting job strength standards. Navy Personnel

Research and Development Center, San Diego, California.

8. lbgosa, D. 1981. On the relationship between the Johnson-Neyman region of

significance and statistical tests of parallel within-group regressions. Educ.

psbhol. Meamt. 40:135-139.

9. Shvartz, E., and D. Thmir. 1972. Effect of calisthenics on strength, muscular

endurance and total body reaction and movement times. Negev Inst. for Arid Zone,

Beersheba, Israel.

10. Tatso oa, M. M. 1971. Multivariate Analysis, Wiley, New York.

11. Hull, C. H., and Nie, N. H. 1981. 8PBS Update 7-9, McGraw-Hill, San Francisco.

12. Walker, H. M., and J. Lev. 1953. Statistical Inference, Holt, Rinehart, Winston, New

York.

13. Winer, B. J. 1962. Statistical Principles of Experimental Design, McGraw-Hill, New

4 York.

7



-4 14

I 00ON 0 0)t Do 4

-4ai



1 .1

Nt-

bto 
to0

s- -4P4

4%;

-4 41 1.

itI I ILI I I



UNCLASSIFIED
jECUf ITY CLASSIFICATION OF THIS PAGE (When Data Entered)

READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM

1. REPORT NUMBER J2. GOVT ACCESSION NO. 3. RECIPIENT'S CATALOG NUMBER

83-27

4. TITLE (and Subtitle) S. TYPE OF REPORT & PERIOD COVERED

(U) THE EFFECTS OF AN AUGMENTED AND THE STANDARDRECRUIT PHYSICAL TRAINING PROGRAM ON FITESS INAL

PAREERS 6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(*) S. CONTRACT OR GRANT NUMBER(*)

Edward J. Marcinik, James A. Hodgdon, Ross R.
Vickers, Jr.

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK
AREA & WORK UNIT NUMEERS

Naval Health Research 
Center

P. 0. Box 85122 M0096-PN.001-1042
San Diego, CA 9213_

I. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

Naval Medical Research & Development Command September 1983
Naval Medical Command, National Capital Region 13. NUMBER OF PAGES

Bethesda, MD 20814 9
14. MONITORING AGENCY NAME I ADDRESS(it dlffernt from Controlling Office) IS. SECURITY CLASS. (of thi report)

Commander, Naval Medical Command
Department of the Navy UNCLASSIFIED

15a. DECLASSI FICATION/ DOWNGRADINGWashington, D.C. 20372 SCHEDULE

IS. DISTRIBUTION STATEMENT (of this Report)

Approved for public.release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abstract entered In Block 20, It diffarnt from Report)

Approved for public release; distribution unlimited.

III. SUPPLEMENTARY NOTES

It. KEY WORDS (Continue an reverse aide If necessary and ldentify by block number)

.4 Physical Fitness
Muscular Strength
Stamina

0 TRACT (Continua an reverse side It necsary and Idanti' by block nmber)

(U-Results of the present study indicate that the present physical condition-
ing program for Navy recruits is not well-suited to meet training objectives of
developing total body fitness. Simply increasing the intensity of the current
running/calisthenic format improves stamina but not upper torso muscular
strength. It is advised that to provide a more all-around fitness enhancement
program for recruits, current training methods need to be restructured. It is
suggested that to better align recruit physical capabilities with shipboard--

(OVER)
U. FORMDD JAN 3 1473 EDiTION OF I NOV65 BSOLETE UNCLASSIFIED

SIN 0102-LF-014O6601u~l ECURITY CLASSIFICATION OF THIS PAGE (Wlhn Daa nird)

%-4



- .• ,t.,,..-,-..,-.' -S. S- -- - ,

UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE (lon, Data Entered)

work requirements, calisthenic conditioning be replaced with a more effective
mode of training upper torso muscular strength.

UNCLASSIFIED
SECURITY CLAUIICATION OF "THIS PMA09Mefit Data Entered)




