
.mranUme, work onallocation methodologies fordentistry,an
cillary services, etc. could be conducted, undercommon guid
ance fromDOD. Likewise, the problems ofappropriationman
agement could be addressed, with feedback from Congress
concerning what funding resources would be included and
Congressional actionto modify the budgeting and appropria
tionsmechanismsappropriately. Finally, the threeservice sys
tems.having beenJointly developed undercommon guidance
from DOD. could be meiged to a single resource allocation
system, if so required. Thekeyto ensuring successful imple
mentation ofanyDRG system iscareful analysis beforehand.
As James Studnicki"observed;

Hospitalsare sacred places wiiere modem miracles occur and
wliere the state of the ait and science of medldne is advanced.

Hospitals are also crass economic entities where millions of
dollars are exchanged forservices rendered. There is yeta great
deal to be learned about the Interface of these two natures of
hospital operaUons. Many of the important questionsof quality
assurance and costcontainmenthingeonourabilityto understand
the delicate balance of clinical and financial Influence on the
medical care process. Regulation based on the simplistic notion
that thediscipline ofproprietaiy management can be transferred
directly tomedical care without thoughtful modification is merely
a hoax.

Although federalhospitalsare not quite the 'crass economic
entities" Mr. Studnicki describes, and DOD health care is not
under"proprietaiy management" his point is welltaken. Even
the stairstep implementation approach discussed above re
quires careful analysisand thought at eachturn, with modifi
cationsbeingmadeas necessary.

As previously noted, the House Armed Services Committee
is lootingto DRG uses for management functionsother than
budgethig. Asearlyas 1983. the Research Departmentof the
Naval School of Health Sciences (NSHS), Bethesda. Maryland,
wasexamining DRG applicationsfor the Navy. Twoareas were
addressed: 1)monitoring convalescent leave.* and 2)account
ing forvariations Inlength ofstayin Navy hospitals."

Theresults from bothstudies could easily beadaptedforall
threeuniformed services'medical departments. Combined use
ofthe resultant techniques could generate reductions of LOS
and convalescent leave, with servicemen and -women return
ingto theirunitssooner. That would resultin a higherreadi
ness level for those units, which would help fulfill military
medicine missions. TheNSHS research alsopointed to use of
DRG methods as hospital performance-measuring devices.
These facets ofusing DRGs are already fairly well developed
and couldbe implementedwithout undue additional effort.

Conclusion

In the 20 years since the pioneering work at Yale, DRGs
have come a long way. Originally developed as a utilization
review tool, theyhave been modified toserve prospective pay
ment programs, and further modified to become resource al
location systems. DRGs and DRG-based systems are used by
researchers, utilization review committees, the insurance bi-
dustry, eight statesforMedlcald. andthegovernment forMed
icare, VAhealth care, and. soon. DODhealth care,

Areview ofcurrentliterature readily shows that DRGs. and
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similar systems, are not perfect. For example, the Medicare
system frequently comes underattack for such problems as
DRG creep and inequitable reimbursement for case mixeswith
high levels of severity. The NSHS research also noted DRG
shortcomings. Although DRGs were the bestsystem examined
to both research projects, they accounted for 40.9% of the
variations in length ofstay"and only 24.5% ofthevariations
in convalescent leave.*

Despite their imperfectness, DRGs are the most advanced
system of patient classification yet developed." Because of
their widespread, ingrained use they viill be here for a long
while. Continual refinements of the DRG categories (e.g.. to
account for new diseases suchas AIDS andtomore precisely
measurecase mix and severity level) and theh:applications
(e.g., theVA's ongoing modifications) will helpfurtherimprove
theirutility. Theiradaptation inanysettingmust,however, be
implemented withdeliberate careandforethought. DRGs have
the potential, for DOD health care, of improving budget allo
cationproceduresand. throughbetterworkloadmeasurement,
permitting more effective planning.
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Experience with a Pre-Basic Fitness Program at Fort
Jackson, South Carolina

COL Margarete DiBenedetto, MC USA

One hundred seventy-Ove consecutive recruits entering the Fort
Jackson Fitness Company were evaluated for Upper Body
Strength, Flexibility,and Cardiovascular Fitness, and the results
were compared with those of 60 soldiers entering Basic Training
directly from the Reception Station. Injury rate and end-cycle
performance were compared between Fitness Company graduates
and their regular basic trainee cohort The study showed that the
Push-up repetition and two-mile run times were still below the
standard for the Post Sick call rate was also significantly higher
among the less conditioned troops. Sit-up repetition and other
basic soldiering skills, however, as well as EPTS(discharges for
medical conditions existing prior to service) and ELS (entiy level
separation) rates, were equaL Increase of Fitness Companygrad
uation reqidrements and dissemination of standards and require
ments to potential recruits in high schools, colleges, and other
public institutions are recommended.

Fitness and its impact on physical and mental health and
human performancehas been a main theme in the civilian

and miUta^ media and literatiu-e for nearly a decade. This
emphasis on health in our societywouldsuggest that miliUry
trainingwouldbeeasier than ever toaccomplishin a relatively
short time without significant ill effects. Unfortunately, the
fitness boom caught on mainly with the more mature popula
tionwhohavealreadyexperiencedsomeof the n^ative effects
of inactivity.The youngergeneration, however, is hi general
poor physical condition. Since there is a direct relationship
betweenfitness leveland training injuries, it is not surprising
that the injury rate has risen to unacceptably high levels in
somebasic training posts. It is physiologically detrimentalto
applythe same standards of training to the veryunfit recruit
as toonewhois well conditioned. Tobridge the gap,Pre-Basic
Training FitnessCompanies weredeveloped. Since 1985,re-

FromFortMonroe, Virginia.
Work Site: Fort Jackson, SouUi Carolina.
Theopinionsor assertionscontainedhereinare the privateviews of the

authorandarenottobeconsUued as official oras reflecting theviews ofthe
Department of the Army or the Department of Defense.

Reprints:Margarete DiBenedetto. M.D.. Colonel. Medical Corps.HQTRA-
DOC, DCG-T. Fort Monroe, VA 23651.

emits who do not pass a push-up test at the ReceptionStation
(female,1 push-up, male, 13push-ups) are placedhitoa three-
week pr(^ram of athletic training. The major emphasis is on
stren^h and general fitness training. When female recruits
are able to perform six correct "m^e" push-ups and male
recruits 20 push-ups, or when four weeksat the Fitness Com
panyhavebeencompleted, theyare transferred to BasicTrain
ing. Experience seemstosupportthe valueof this preparation
in reducinginjury and medical discharge risk, but it has not
beensubjected to disciplined investigation. Therefore, wede
veloped a study that would compare the strength and fitness
of the soldiers entering Basic Training directly with those
needhigthe fitness program. Theobjectives were:

1. Todetermine to whatdegree (a) lack of skill,(b) lackof
upper body strength,and (c) lack of self-confidence con-
tributfe to the inability to perform the qualifying push
ups.

2. To d^ermine the effectivenessofthethree-week athletic
training program in improving physical and psychologi
cal condition.

3. Todetermine towhatdegree the fitness level impacts on
sick call, injuiy,EPTS (discharges for medical conditions
existingprior to service) and ELS(entry levelseparation)
rates.

4. To determine the discharge rate of soldiers who. based
on physicalperformance inadequacies,shouldhavebeen
admitted to the fibiess program, but were not, and to
compare that rat;e withthedischarge rateofsoldiers with
Pre-BasicFitness Training.

5. To establish comparisons between Fitness Company
graduates and theirbasictraineecohortin end-of-cycle
performance of basic-soldiering skills and the Army
PhysicalReadinessTest.

Materials and Methods

Onehundredseventy-five consecutive subjectsenteringthe
Fitness Company (100femalesand 75 males)wereevaluated
as to their stren^, flexibility, and cardiovascular fitness.
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Nautilus equipment was utilized and the one-time maximal
performance was recorded (after familiarization with the
event) forthefollowing machines: Bench Press, Military Press,
Latissimus Pull, Biceps Curl, Triceps Extension, Abdominal
Nautilus, 10® Chest Nautilus, Female Chest Nautilus, 70°
Shoulder Nautilus, Seated Rows, and Leg Press.

Sinceheight andweight are significantfactorsin the ability
toutilize available strength, wedeveloped the following index
by multiplying height byweight and then dividing the calcu
latedvalue by the sumof pounds lifted duringthe Nautilus
events(except forSeated Rows, Leg Press,and Pulldown Nau
tilus). To predict Push-up capabilities, we added one more
factor by dividing the result by the triceps extension value
(even though it was already Included in the sum). Since the
tricepsis a major muscle utilized in push-ups,wethoughtthat
it would addan evenbetterpredictorfor performance: (Height
Xwelght)/{Sum of lbslifted):Trlceps value= Index.

Unpaired t tests wereperformedto determine the statistical
significance of strength difference between the recruits re
ferred totheFitness Company and thoseentering basic train
ing directly from the Reception Station. Flexibility was as
sessed by measuring the distance hands can reach in the
sittingposition beyond the feetdorsiflexed 90".Earlymorning
heart rates and the resultsof a modifiedstep test wereused as
Indicators of cardiovascular fitness. The stress test utilized a
l&l/4-inch stepfor menand a 13-inchstep for women.The
test rate of 90 steps per minute was performed for a total of
fiveminutes. Thepulseratewas taken before the exercise and
five seconds after.Then, after 10 minutesrest, the pulserate
was againcounted and, after an additional fiveminutes,was
count^one more time. Ascore chart, taking Intoconsideration
weight andage. as reported inFM 21-20' wasused tocalculate
a fitness rating. In addition, 60 Privates(30 females and 30
males) who were accepted intoBasic Trainingdirectly from the
Reception Station were tested using the same parameters.
Twentyof the Fitness Companysoldiers were retested at the
endof Basic Training. Aftercompletion of the Fitness Com
panyProgram. 50soldiers werefollowed throughout the Basic
Training cycle and compared with the soldiers directly as
sessed In the same Platoon.Five Companies were thus studied
for their sick call rate. Injury rate. ELS. and EPTS, and final
performance datawere compared between thegroups.

Results

Table 1shows mean age, height, and weight of the four
groups. The meanvalues obtained from the different groups

TABLE 1

PERSONAL DATA OF THE FOUR GROUPS

Mean Mean Mean

Ageyears Heightinches Weightpounds N

Males. FTC 20 ±3.5 71 ±2.7 185 ±30 74

Males. BT 21 ±3.5 68 ±3.0 155 ±27 30

Females. FTC 21 ±4.3 65 ±2.8 132 ±14 99

Females, BT 22 ±4.3 64 ±2.7 125 ±17 30
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In pounds lifted during the Nautilus events are demonstrated
inTable 2.Also reported is the Upper Body Strength Index.
The •%" columns represent the difference in stren§h related
to thatofrecruits entering the fitness training program. The
most significant observation was that, indeed, the group of
Privates entering directly Into Basic Training from theRecep
tion Station were considerably stronger than the candidates
fortheFitness Company (females 30%and males 52%). The
statistical significance for both is p < 0.001. Strength gain
during the whole training period forthegroup testedwas42%
(20 females), when height and weight were considered, using
the Index. The comparison of flexibility and cardiovascular
fitness can beseeninTables 3.4. and 5. According totheval
uesobtainedbythe step test and resting heart rates, the fitness
level calculated (Table 5) Is considered a readiness index for
sustainedhard work, where5 representsthe highestlevel and
1 the lowest. Ascan be noted,there Isa slightlyhigherlevel In
cardiovascular fitness among the straight accession basic
trainees also. While the better conditionedgroup seemed to
haveslightly more flexibility, nostatistically significant differ
ence In outcome or injury rate could be demonstrated. As
expected, female soldiers were more flexible than their male
counterparts.

EPTS and ELS rates as well as sick call rates can be seen in
Table 6. Asexpected,graduatesfromthe Fitness Companystill
had a higher sick call rate. The EPTSand ELSrates were not
significantly different between the twogroups(mean 8.9%).
However. EPTS and ELS rates of soldiers who did not meet the
Basic Trainingrequirements but enteredtrainingwithoutthe
Fitness Program was 20%. The performance data showabso
lutely no difference in basic soldiering skills ("Superbowl"—
compass reading, firstaid.rifledisassembly andassembly, gas
mask donning (timed), battlefield surviving skills,etc.). basic
marksmanship, hand grenade throw, and sit-ups. There still
was a slightlylowergroupvalue on push-ups and the two-mile
run (Table7). The number of Individualpoor performers was
also higheramongformerFitnessCompany soldiers.

Discussion

Wherever there is training, injuries will occur. The more
Intense the exercises the greater the possibilities for tissue
breakdown.The same relationship, however,also exists with
an increasedfitness levelas a result of physicalactivities.The
Idealsituation Is a balance of good fitness improvement with
the least possibleInjuries.Anotherfactor of concern Is time. If
It were possible to conduct trainingat a slower progression
rate, better results could be achiev^, but budget constraints
renderthis solution impractical. Inorder to reduce injuries, it
does, however, seemcosteffective toextendtrainingfor those
most at risk, i.e., the unconditioned and unfit soldier. Teves et
al.^ assessed thestrength gain ofbasic trainees ina study at
FortJackson in 1978.Theyfound a strength increaseof 4%
for males and 14% for females by usingan incremental dy
namic lift testing technique.This required recruits to lift to a
height of152 and 183 cm ona machine with a weight carriage
assembly. Much of the musculature utilized in such a lift is
the same as that which we tested in our Nautilus events. Teves

.Ufa.

TABLE 2

STRENGTH: WEIGHT LIFTING (NAUTILUS)
(ONE-TIME MAXIMUM UFT SCORES)

FEMALES MALES

FTC

NlOO

Post

BTFTC

N20 %

BT

N30 %

FTC

N75

BT

N30 %

Bench press 58 ±9 70±9 17% 79 ±12 27% 108 ±23 165 ± 37 35%

Militarypress 58 ±9 68 ±8 15% 73 ±10 21% 101 ± 19 130 ±28 22%

Latlss. pull. 58±11 68 ±11 15% 60 ±12 3% no±24 130 ±27 15%

Bicepscurl 37 ±10 50±8 26% 34±g 76 ±17 83±22 • 8%

Triceps ext. 29 ±7 36±6 19% 32±5 9% 60 ±15 78 ±19 23%

Abdom. naut. 85 ±16 105 ±20 19% 94 ±17 10% 125 ±28 135 ± 30 7%

10 chest naut 56 ±9 79 ±16 29% 67 ±20 16% 112^24 163 ±42 31%

Chest naut. 48 ±11 66 ±14 18% 64 ±15 25% 78 ±21 107 ± 31 27%

70 shoulder naut. 56 ±10 68±9 18% 59±9 5% 109±28 145 ± 34 24%

Total (sub): 486 ±65 604 ±72 20% 562 ±71 14% 872 ± 172 1175 ±317 26%

Index: 5.3 3.1 ±0.6 42% 3.7 30% 1.9±0.6(N73) 1.0±0.4(N30) 52%

TABLE 3

FLEXIBILFTY

Males. FTC 14.3 cm ±3.2

Females. FTC 15.5 cm ±2.9

Females. BT 17.6 cm ±2.1

TABLE 4

MODIFIED STEP TEST

Post exercise After lOmln % returned to

increase rest decrease resUngiateat
beats/mln beats/mln lOmin

Males. FTC 62 ±27 52 ±23 84%

Males. BT 66 ±19 57 ±21 86%

Females, FTC 63 ±24 47 ±20 75%

Females. BT 52± 15 40±15 77%

TABLE 5

CARDIOVASCULAR FfTNESS INDEX

Males. FTC 1.7 ±1.1

Males. BT 2.0 ±1.1

Females, FTC 1.3 ±0.7

Females. BT 1.9 ±1.0

etal.^found an Upper Body Strength difference between males
and females of about 56%. We found the female soldiers to
have56% of male liftingcapacities, and in the BasicTraining
group the male Privates were 53%stronger than the females.
The female Privates of the Fitness Companywhom we retested
after completion of Basic Trainingshowed an overall gain of
upper body strength of42%.Since the Basic Training female
cohorttested was already30% stronger, it can be understood
that therestill wasa differenceofcapabilitiesin the twogroups
at the end of the eight-week cycle. While the push-ups in

themselves did not Indicate future performance, they never
theless reflected quite accurately upper body stren^h and.
thereby, at least Indirectly, showed qualification for heavy
MOS categories.

The sick call rate was higher for the Fitness Company
graduates. Onemustrealize that eventhreeweeks ofintensive
athletic training cannot elevate fitness to the level of those
having hada more active lifestyle. Nevertheless, wedidobserve
a very definitebeneficial effect. Notonly were physical per
formance levels much improved, but there was a significant
changein general attitudeand stamina. Afterhaving failed
the basicentry test, the additionof physicaldiscomfortin the
first weekof "fitnesstraining" was a source of considerable
stress. Positive group bonding quickly occurred, fostering a
natural ^rowin^ process. The achievement climate rose with
its goalexpectations and. slowly, beginning successes which
finally 9ulmlnated Inthe ability to perform the required exer
cises for entry to BasicTraining. The excitement was sincere
and the newly gainedconfidence and pride took the group a
longwaytowardenduringthe morerigorous requirements in
the next trainingphase. Observing the transformation of an
Insecure,weak, adolescent into a confident soldier is surely a
great part of Uie success story of the Fitness Companies.
Having a company commander with physical therapy (PT)
skillsstrongly enhancesthe mission by directsupervision of
physical trainingactivities and first lineinjuryevduationand
treatment. ^

Thecosteffectiveness of the program is shown bythe 10%
differencein discharge rate. Taking into account the money
spenton eachsoldier from recruitment to discharge, a lossof
$3.7 million annually can be estimatedif no Pre-Basic Fitness
Program is offered.

The recommendations derived from this study are:
1. To increase the Fitness Company graduation require

mentstoa higherachievementlevel, toallow fora greater
degree of integration with the cohort.

2. To prepare information material describing acceptable
cardiovascularand strength standards, withsuggestions
for effective pre-entrytraining, for use by recruiters to
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TABLE 6

INJURY AND SICK CAa RATE/TRAINING DAY

Injury8.C. rate
per train, day

Sick call rote

per train, day
%of PvtsBT

seen In MTF

%ofPvtsFTC

seen In MTF

CompanyA.Females Strength: 203 ELS 11 EPTS 12

1st Platoon 2.5 3.4 70

2nd Platoon 2.7 4,1 66 95
3rd Platoon 2.0 3,1 70

4th Platoon 4.2 4,9 75 100

Company B.Females Strength:220 ELS 10 EPTS 12

1st Platoon 1.5 2.3 74 90
2nd Platoon 1.5 2.3 70
3rd Platoon 1^ 2.2 55
4th Platoon 2.2 3.3 71

CompanyC. Males strength: 261 ELS 8 EPTS 12

1st Platoon 1.8

2nd Platoon 3.5

3rd Platoon 2.2

4Ui Platoon 2.0

CompanyD. Males strength: 251 ELS 4 EPTS 16

1st Platoon 1.2 1,5 34

2nd Platoon 1.2 50
3rd Platoon 1.2 1.6 48

4th Platoon 1.2 y 1.9 49 60
CompanyE. Males StrengUi:220

f
ELS 3 EPTS 6 89 90

1st Platoon 2.0

2nd Platoon f 2.3

3ni Platoon 1.9

4th Platoon 2.7

Comparison between straight accession basictrainees andbasictraineeswhoarefitnesstrainingcompany graduates as topercentseenInmedical treatment
faclUUes.

TABLE 7

END OF CYCLE TEST SCORES

PU SU RUN BRM HANDGRENADE

BT Males 45 ±11 55±9 871±70sc 31 ±4 51.6 ±6
FTC Males 29±g 51 ±8 918±99sc 31 ±5 51.±6
BT Females 22±8 56 + 9 1044 ±87sc 28±4 50.9 ± 7
FTC Females 19±8 55±9 1104±80sc 30 ±6 48.5 ±4

distribute to high schools, collies, ROTC groups, and
other interested parties.

Summary ^
One hundred seventy-five consecutive Privates entering the

Fort Jackson Fitness Company were evaluated as to their
Upper Body Strength,Flexibility, and Cardiovascular Fitness,
and the results werecomparedwith those of 60 soldiersenter
ing Basic Trainingdirectly from the Reception Station. Per
formance of soldiers within the Fitness Company and then
within their Basic Training was assessed, and sick call and
injuiyrate as well as final evaluations werecompared with
those oftheir cohorts in five Basic Training Companies. While
considerable improvement was observed ^ter three weeks of
athletic training for the less fit soldiers, their final Physical
Training scores forthe push-up and two-mile run still lagged
behind those of the other trainees. On the other hand, there

MIHton-XWtrlriK 1 *«-.<• 10Q0

wereequalaccomplishments in sit-up repetitionsand perform
ance of basicsoldiering skills by both the Fitness Company
and the regular basictrainees.No significantdifference could
be demonstrated in EPTS and ELS rates between the two
groups, buttheinjuiysickcallratewasconsiderably higher in
Fitness Company graduates. This does not disprovethe effec
tiveness of the Pre-Basic Training effort; rather, it points to
the needtoincrease thegraduation requirementsofthe Fitness
Company. Dissemination of standards and requirements to
potential recruits in highschools, collies, and other public
institutions is recommended.
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Catecholamines in Heat Stroke

MohamedSalim Al-Hadramy, MRCP (UK}

Inorder tofind outwhether thesympatho-adrcnal system isacti
vated inrelation toheat stroke, plasma levels ofnorepinep^e
(NE) and epinephrine (E) were measured using high pressure liquid
chromatography inseven patients with heat stroke. The mean NB
± SD levels on admission and six hours afterwards were 1397 ±
317 and717 ± 239 pg/ml, respectively. The corresponding values
forEwere 257± 55and 32± 15pg/ml. Thelevels ofbothNE and
E on admission wereconsiderably higherthan those of the con
trols: 328 ± 62 and 88 ± 16 pg/ml (12 normal subjects). This
increase in both NE and E indicates activation of the sympatho-
adrenal system inpatients with heat stroke. The at-mediated effect
of may beimportant inimpairing heat dissipation
and thus may contribute tothe pathogenesis ofheat stroke.

Introduction

treat stroke (HS) is a medical emergency with numerous
JLlcomplications and metabolic manifestations, but the ac
tualcause of failure of thermoregulation leading to this syn
dromeis not yet clear.

In spite of the lack of information about catecholamine
response in humans with HS. this may be predicted from data
onexercise.^ heatexposure,® andanimal studies.

In this study, the plasma epinephrine (E) and norepineph-
rine (NE) levels were measured in HS patients to assess the
changes in their levels and correlate them to the manifesta
tionsand pathogenesis ofHS.

Methods

Subjects
Seven patients admitted to the Heat Stroke Treatment Unit

atthe King Abdulazlz Hospital In Makkah during one working
shift were investigated. They fulfilled all the criteria for HS.
Blood samples for catecholamine determination were drawn

FaroukAlCPlLD

from a venous catheter onadmission andsixhoursafterward.
Patients were cooled in the Makkah Body Cooling Unit, de
signed by Wehier and Khogali.'" and received an infusion of
0.9%salineand 5% dextrose. All of themreceived i.v.Vallum
tocontrol convulsions. Cooltag was stopped when rectal tem
perature wasaround SSX.

BloodCollection and Analysis
Five mlUiliters of blood were collected in heparinized glass

tubes containing EGTA and glutathione, with final concentra
tion of 5 mM. Plasma was separated Immediately and frozen
until analj^is. High performance liquid chromatography
(HPLC) was used to measure plasma catecholamines according
to the procedure of Davies and Molyneux" with minor modifi
cation asreported previously."

Results

The seven patients investigated (four males, three females)
regained consciousness and were discharged from the Unit
within two to eight days. Theh- age range was 50to80 years
(mean 66.4). The rectal temperature hiall patients was 4rC
or more witha maximum of 42.5®C. All of the paUents had
sinus tachycardia onadmission, with a systolic blood pressure
ranging between 100 and130 mm Hg.

The levels ofplasma NE andEonadmission andsixhours
afterward areshown inTable 1.Themean± SDvalues forNE
and Ein 12 normal subjects were 328 ± 62and 88± 16 pg/
ml, respectively.

From the Departments ofMedicine and Medical Technology. College of
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'̂ RMrlnts: Mohamed Sallm Al-Hadramy. MRCP (UK). Department of Medi
cine. Consultant. Associate Professor. King Abdulazlz University Hospital.
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Discussion

Exercise and external heat can stimulate catecholamine
release.® " " andourpatients hadbeen subject toboth factors
in performing their rituals. Another stimulus for catechol
amine release is volume repletion." As patients with HS are
dehydrated,® NE and E are expected to rise in those with
significant intravascular fluid loss.

The levels of E and NE In our patients on admission were
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