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CHAPTER I

INTRODUCTION

Conditions Which Prompted Study

lower

£))

The study of stress or fatigue fractures of th
extremities dates as far back as 1855 when they were described
by the German military surgeon, Briethaupt.1 Later in 1897,
they were formally recognized when Stechow was able to identify
them radiographlcally.2 Since that time numerous studies have
been conducted highlighting‘the oredisposing factors, etiology
and cost (primarily with respect to the military) of these
injuries. Recently, these studies have been directeé more
towards prevention. With all of this research, hétwever, stress
fractures remain the leading cause of disability separation among
U.s. basic trainees (APPENDIX A) and the fif th mest frequently
sustained injury requiring hospitalization among the same
population (APPENDIX B). These findings, coupled with an
unusually high incidence of stress fractures among basic trainees
at Fort Knox, Kentucky, in early 1983, provided the impetus for
this study.

Although research concerning prevention is limited and to
an extent speculative, encouraging results have been achieved in
reducing the incidence of stress injuries at isolated military
installations. Scully, during a test at Fort Knox in 1974,

1
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achieved a 66 percent reduction in the rate of stress fracture
(4.8 percent to 1.6 percent) merely by eliminating running,
jumping, and double timing during the third week of training?
Ozborn identified the 3@-inch military stride as the cause of
lower extremity stress fractures among shorter people, primarily
women. Shortening the marching stride to one easily accommodated
by the shortest people in the formation would contribute to a
reduction in the incidence of stress fractures.4 Prescreening
evaluations that focus on factors which predispose individuals ¢

stress injury5

and using pretraining physical development
programs to prepare individuals for the rigors of basic training
also have demonstrated reduction of the incidence of stress
fractures in basic trainees, Unfortunately, these remedies have
been applied only on a limited scalie, mostly at isolated Basic
Training Centers (BTC) in conjunction with the aforementioned
studies and never to all BTCs within The Trainigg and Doctrine
Command (TRADOC).

The only notable exception to the isolated use of remedies
has been the mandated use of running shoes in lieu of boots for
all physical training (PT) of basic treinees throughout TRADOC]
This change largely was due to the research of Bense18 and
deMoya.9 They demonstrated the inferiority of the army boot to
a running shoe in terms of flexibility, shock absorption and
impact cushioning, factors which contribute to the development of

stress factures. Though there has been no conf irmation through

experimental studies that this transition in footwear has




3
resulted in a significént reduction in stress fractures, Kersey
indicates it has had a pronounced effect especially in the

10 The

reduction of metatarsal and calcaneous stress injuries.
literature repeatedly points that significant reduction in the
overall injury rate will be achieved only by multiple applicaticn
of remedies and not merely by a single alteration to the opresent
PT program.l1

Why then haven't these remedies Dbeen instituted? The
traditional rationalizaticn that injuries are a normel part cf
military training with 1its demanding schedule o9of marching,
drilling and physical conditioning is increasingly mcre difficult
to accept. These injuries are a significant problem resulting in
loss of manpower and training time as well as increased cost of
medical care. Even if the incidence of these injuries could be
reduced only slightly, 1t could mean large benefits to the
military both monetarily and in terms of trocop productivity.
It seems that the Department of the Army (DoA)}) and specifically
TRADOC are not convinced that this problem is significant.

The purpose of the present study was to establish the
signif icance of this problem by determining the potential cost
savings, defined in the study, which could be realized by
implementing known effective remedies to reduce the incidence of

lower extremity stress fractures sustained by basic trainees.

Statement of Research

To determine the potential cost savings, as def ined, to be

realized by the Department of the Army with the CONUS-wide

12
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implementation of known remedies designed to reduce the incidence
of lower extremity stress fractures frequently sustained by U.S.
Army basic trainees in the conduct of physical training (PT)
which necessitates inpatient treatment and results in +trainee

recycling or separation.

Criteria

The potential cost savings wilii be 60 percent of the sum
of the following cost components:

a. Reception station «costs for those trainees whce are
separated or retired frcm the service as a result of stress
fractures.

b. The training 1investment, in terms cf the ccst cf
training days to include pay and allowances, which is lost in
those basic trainees whc were separated cr retireéd from the
service as a result of stress fracture.

c. Pay and allcwances disbursed to basic trainees while
in a nonproductive capacity, convalescing from stress fractures
or waiting final dispositicrn.

d. Medical care costs associated with the orthopedic bed
days accumulated by basic trainees who sustained stress
fractures,

e. Disability payment awarded to individuals temporarily
or permanently retired from active duty as a result of stress
fractures.

f. Severance pay disbursed to individuals involuntarily

separated from the service as a result of stress fractures.

PR
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Assumptions

1. The time period included in this study (1 January 1983

- 30 April 1983) is representative of the normal inc

lower extremity stress fractures.

[o})

2. The icéentified remedies could be implemente
BTCs with minlimzi eccnomic impact on present basic

practices.

idence of

at TRADOC

training

3. TRADOC nhas nct instituted the remedies described here

tc reduce the incicence ¢f lower extremity stress fractures due

to verceivecd insicnificance 1n terms of potential cocst savings

assoclated with these remedies.

4, The remedies identified in this study, if implemented

CONUS-wide, wouid reduce the current incidence of stress

f ractures by 68 percent. BRased primarily on the 66 percent

reduction achieved by Scully, this 6 percent figure represented

the author's ccnssrvative assessment of the effecti

veness c¢f

these remecies. The pctential cest savings associated with

implementation would, therefore, be 60 percent of
identif 1ed in this study that oresently are associated
injuries.

5. The data provided by the TRADOC weight

accurate and ccmprehensive with regard to capturinag

the costs

with these

study are

all Dbasic

trainees who, during the specified time window, were separated or

recycled due tc medical reasons.
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6. All basic trainees who were hospitalized with stress
fractures were coded for record as pathological fractures (code

7331 in the International Classif ication of Disease 9th revision)

and not as traumatic fractures.

Limitations

1. Only those stress fractures which resulteéd in

1R 1
D

inpatient treatment in a medical treatment facility (MTF) we

rn

S

ot
~
()]
4
»

included in this study. It is recoanized that a numpd

(]

r ¢

m

fractures (overuse injuries) sustained during basic trzinin

1o
V]
r
1))

treated on an outpetient basis. Hcwever, the Patlient

[

°h

eed

Administration Systems ancd ZBicstatistical Agency (PASEZ), Hea

Services Command, the primary scurce of data fcr this study, does
not capture 1nformation cocncerning cutpatient treatment.

2. Stress fracture cr pathclocgical fracture as coded in
the 1International Classification of Disease (ICD 9th revision)
was the only diagncsis tracked in this study. The incidence of
other overuse injuries alsc may be favorably effected bty the
application of the suggested remedies.

3. Only those stress fractures which were sustained and
diagnosed during the time period cf this study were included.
Cost considerations associated with those injuries which extended
beyond the specified time window wcre included in the final cost
f igure. For example, disability payments resulting £from an

injury sustained during the study time frame but paid beyond the

30 April cutoff were inclucded.
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4, The ccmponents cf the final cost savings figure were
limited to the following:
a. The training investment 1in a trainee up to the

time of an injury which necessitated inpatient treatment and
resulted in recycling or separation.

b. Pzy and allowances disbursed to a trainee Guring
the nonproductive sick days associated with an injury pending
final dispositicn, 1i.e., days in a hospital being treated (bed
days) or convalescent days following treatment.

C. Cisability payments awarded to a trainee whe was
medically discharced as a cdirect result of injury sustained
during the specified window.

d. Severance Pay ¢r that pay which was awarded to
those trainees who were medically discharged with insufficient
disability to qualify for temporary or permanent retirement,

e. The medicel costs derived from product of the cost
per bed day of an c¢rthopedic patient and the number cf bed days
accumulated by basic trainees sustaining stress fractures during

the study time window.

Def initions

Stress Fracture - End stage c¢f a process (as opposed to an

event, i.e., a traumatic injury) which irvolves the remodeling cf
bone following stress induced damage. This process 1initially

involves a weakening of the effected area as damaged bone is
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removed in preparation for the deposit of new bone. Continued
stress to the effected area during this process 1leads to

increased increments of stress induced damage and further

. . . 13
weakening which eventuate in the development of a fracture.

Physical Training - Those basic training activities
(marching, running nd calisthenics) designed to increase

muscular strength and encurance.

Sick Day - A day spent on inpatient status (bed day) in a

hospital or on convalescent leave following & stay in a hospital
awaiting final dispositicn.

TDRL - Temporary Disability Retirement List - A mechanism
by which service members found t¢c be unfit for continued service
may be separated from active duty. These individuals must meet
the same requirements fcr permanent retirement, hcwever, their
particular disability has nct stablized and may reverse c¢r
worsen in severity over & relatively short period of time. This

mechanism calls for £frequent reevaluations (not more than 18

months) for up to five vears. During this period individuals
with 30 - 50 percent disebility are compensated monthly at a rate
of 50 percent of their base pay. Those with greater than 50

percent disability are compensated with a like overcentage of
. 14
their base pay.

Permanent Retirement - Mechanism by which an individual

who has a stablized disability that renders him/her unfit fecr

continued active duty is separated. This procedure requires a




disability assessment of greater than 30 percent. This
individual then receives a monthly compensation of a 1like
percentage c¢f his/her base pay until they die.15

Severance Pay - A one-time payment for those individuals

separated from service with a stablized medical disability less

than 30 percent. This payment amounts to two menths of base pay
for every year of active duty (minimum of six months) completed
at the time of separation. Those individuals who fall into the

above disability range but have less than six months of active

duty are tagged "separated with severance pay" for reccréd conly

but receive no monetary compensation.16
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CHAPTER 1II

REVIEW OF LITERATURE

Since a 1966 study published by Gilbert and Johnson,
numerous articles concerning lower extremity overuse injuries,
primarily stress fractures, have appeared in the literature.
These studies have focused mostly on the association of these
injuries with military training. However, with the current
physical fitness mevement sweeping the country, concern with
these kinds of injuries has been increasing in the <civilian
population. ! Early studies were focused primarily on the extent
of the problem and the cause or etiology. Within the last ten
years prevention of these insidious injuries has become an
important consideration.2

Military trainees remain the primary population afflicted
with stress fractures. The demanding physical requirement of
basic training and the poor physical condition normally found in
new recruits are obvious contributing factors to the high
incidence of stress fractures in this population.

Before reviewing ways to prevent these injuries, cne must
first examine the purpose of the physical training aspect of the
basic training program. It is designed to develop physical
strength and endurance needed to sustain a soldier in combat.3

Keeping this end in mind, one must then ask if there are methods

12
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other than the present program with its associated incidence of
stress fractures that could achieve the same end while. reducing
the incidence of injury?

The present basic training program involves a. one-hour
exercise session, split between calisthenics and running, siw
days a week for seven weeks. Local commanders, except for
special test programs, can add to but not subtract from the time
spent on physical training or its intensity.4 Beyond this time
dedicated solely to exercise, the basic training program involves
a significant amount of marching. Most of the 1literature
attributes stress fractures o the rapid onset of a2 training
program which does not allow progressive exposure to stress andé
development of tolerance in a population, not in good physical
condition.5 This daily training program does not allow the
musculoskeletal system to accommodate to stress. The results in
some instances are stress fractures or lesser overuse injuries.
The literature 1is wunclear on the question of intensity and
f requency of exercise in the development of muscular strength and
endurance. It appears that an alternating day workout schedule
as opposed to daily workouts can achieve similar or better
results in terms of strength and endurance. The central point
seems to be that more training is not necessarily better and
intense workouts must be balanced by sufficient rest in order to
achieve optimal results.6

The concept of sufficient rest lends support to Scully and

Worthen, who suggest incorporating rest periods in the training
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regimen as a means of reducing the incidence of stress fractures.
Scully, during test programs at Fort Knox, Kentucky, and Fort
Bliss, Texas, eliminated running, Jjumping and double-timing
during the third week of training. This significantly reduced
the 1incidence of lower extremity stress fractures.7 Worthen,
during studies at Fort Leonzré Wood, Missouri, discovered a
reduced occurrence rate of stress fratures in units which, during
the first three weeks of training, separated blocks of physical
training and drill and ceremcny and limited periods of intense
training t©o no more than two hcurs.s Bo th of these research
efforts, incorporating sufficient rest to allow bone
accommodation and reconstitution, posed no compromise to the
physical conditioning achieved by the test groups.

Ozburn conducted twe studies at Fort Jackson which
indicated the association of increased stress fractures in short
trainees, primarily women, wht were forced to comply with the 30
inch military step. Neither study was conclusive. Ho wever,
placing the shortest trainees at the froent of units during road
marches and allowing these scldiers to use a stride length
consistent with their height appeared to reduce incidence of
stress reactions. In these cases, physical stature apparently
had more impact than physical conditioning.9

The concept of develcoping criteria against which new
recruits could be evaluated in an effort to predict whether they
would successfully complete training was tested by Kowal et al.

10

in 1982. Many of the factors applied in Xowal's study, such
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as comparative fitness, body composition, and strength, were also
considered by other authors to evaluate susceptability to stress
injuries. Although the prescreening model developed by Kowal
produced a relative improvement of only 16 percent accuracy in
predicting attrition as compared +to no screening, it was

important when escalating costs of manpower recruitment and

n
training were considerec’:.l1

I£ prescreening revealed an anatomical defect e.g., high
arch12 or foot angulation 1% which predisposed a recruit tc
stress fracture, a corrective crthotic device could be applied.
However, even (£ the recruit were healthy and normal, repetitive
excessive lcading of the legs, common in basic training programs,
could fatigue muscles and ligaments and cause the bones tc 'absorb
more stress than usual. Bone remodeling and subseguent fracture
would ensue.14

Another remedy was proposed by Gilbert and Johnson in
their 1966 study and subsequently was supported by numerous other
studies. They suggested a special training unit for recruits who
were overweight or physically weak, that is, recruits who were
particularly susceptible to stress fractuzes.15 These recruits
would follow a special exercise program designed to build them up
and prepare them for the rigors of the regular training program.
Candidates for this program would be those recruits who failed to

meet minimum standards on an initial physical condition

evaluation. The remedial training program would be followed for
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a2 specified period of time in the interest of cost contazinment,
1f the individual still was unable to meet the minimum standarc,
he/she would be separated.

A wvariation of the corrective conditioning c¢oncept heas

been instituted at Fort Knox. Project Thunderbolt is & progream
which identifies trainees who 1nitially are unable to meet upser
body strength criteria. These +trainees are subjected to a
strength development program for up to three weeks before
becinning the pasic training cycle. This program, hcwever, &ces
not provide for mandatory separatiocn, If a recruit still :s

unable t2 meet the minimurm strength crerequisites following the
three week period, he/she enters basic training.,.

Trainee and <cadre ‘education is & «crucial factocr in

. . , L . 17 . . .
reducing the incidence of overuse injuries. This educaticn
should include the causes and early symptoms of overuse injuries

i
as well as methods, e.g., body mechanics of correct running and
marching technique, by which one may reduce susceptibiliiy o
overuse injuries. Kersey, throcugh the introduction of such an
education program at Fort Knox, Kentucky, has achieved some
. . ) . Ca 18
success in reducing the incidence of overuse injuries.

All of the remedies mentioned here have demonstrated scme
contribution toward the reduction in the incidence of lower
extremity overuse injuries (primarily stress fractures) in basic
trainees. Several researchers in this area agree, however, that

duve to the differences in the etiology of 1lower extremity

disorders, any profound impact on a reduction of the incidence cf
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these 1injuries is nof going to occur with the application of a
single remedy, 1i.e., using running shoes as opposed‘to poots for
PT. Rather, a multidimensional approach is prescribed which
incorporates a number of these remecdies: .prescreening
evaluaticns, mcdification of the PT regiments, cadre trainee
education and the use of special remedial training units.19

The remedies described have been instituted in varving
degrees at some of the BTCs. Considering the demonstrated
eff ectiveness of these remedies, 1t must be assumed that the Dca
and TRADOC still are not aware of the potential cost savings
which «cculd be realized from the universal application of these
remedies. A tally of these cost savings may be enlichtening and

serve to alter this line of "thinking.
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CHAPTER III

DISCUSSION

Methcdo logies

Between 1 January 1983 and 30 April 1983, TRADOC conducted

a study titled Weight Standards for Enlistment and Retention in

«

the Army (APPENDIX C). 2 part of this study was th

identif ication of ail Dbasic trainees wht were recvcied oI

separated fcr medical reasons during that time frame. A total 5%

1,715 trainees out of 45,111 trained fell intc this category.1

a list of these individuals was sent to the Pat

s
en-<

[

Administration System and Bicstatistical Agency (PASBA) of Health

Services Command (HSC) to identify trainees whc hadé been
hospitalized and the crimary diagnoses. These data were sorted

by frequency of diagncsis to determine the most prevalent causes
for hospitalization among.this pooulation (APPENDIX B). Of these
diagnoses, stress fractures ranked 5th. Other information
derived from these data wer~ approximate time in service of the
trainee at time of admission, unumber of sick days, number ¢f bed
days and final disposition of the trainee (return to duty,
separation with or without severance pay or TDRL).

Time in service information at the time of hospitalization
served as the basis for calculation of the training investment in
that individual at the time of injury. This investment included

20
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costs associated with processing a trainee through a reception
station and costs asscciated with each day of training to include
pay and allowances. Cost information specific tc each BTC was
secured from TRADOC (APPENDIX D). This information was used to
develop a cost per training day (including pay and allcwances of
$33 per day) at each BTC (Teble 1). Lost training investment for
those trainees who were separated from the service for medical
reasons was the sum of reception staticn costs ($768 per traineez)
plus the oprecduct of the time in service of the trainee at the
time of irjury and the cocst per training day at the respective

BTC.
TABLE 1

BTC COST FER TRAINING DAY

BTC COST/DRY
Fcrt Sill é 89.0¢
Fort McClellan $165.090
Fort Knox $123.0¢0
Fort Jackson $106.00
Fort Dix S116.0¢
Fort Bliss 517¢.00
Fort Leonard Wood $ 99,080
Fort Benning Data not

avallable
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Data were insufficient to determine how many training days
had to be repeated as a result of recycling. Therefore, this
loss of training investment could not be figured into the
votential savings figure.

Cost associated with each sick day was limited to the
trainee's pay allowances. It was recognized that tims spent
waiting final dispcsition need not ©»De nonproductive time.
Members of Medical Hold Companies in military hospitals zwaitinc
final medical board action can and do provide valuable services
to the hospital. 2Assessing a value of this service, however, was
é¢ifficult and beyond the scope of this study. Sick dey costs
were the product of total sick days and & trainee's deily pay and
allowances ($33 per cay).

The assessment of costs associated with medical treatment
was not as straight forward as the other cost factors described
here. The records of 26 basic trainees sustai;ing stress
fractures at Fort Knox were reviewed tc ascertain the medical
costs associated with these injuries. Each record reflected a
unique combination of length of stay, physical therapy, surgery
and drug therapy as well as x-ray and bone scan procedures. It
was not possible to develop a representative cost per patient
which could be applied to all patients included in the study.
Alternatives to this method were 1) to attempt to secure the
inpatient record of each trainee involved in this study ané

develop a unique <cost for medical treatment rendered to each

patient or 2) to utilize Uniform Chart of Accounts data to
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develop a weighted average cost per orthopedic bed day which
could be assessed against each bed day accumulated by the
patients identified in this study. The first alternative was not
feasible considering the lack of sufficiently detailed data. The
second alternative, although sacrificing accuracy, proved ito be
the only <£feasible way to assess medical cos.s associatad with
these patients. Total medical cost was the product of the total
number of bed days accumulated by stress <fracture patients
identified in this study and the weighted cost per bed day
(APPENDIX E).

Assessing costs associated with separation of & <+rainee

W

for medical reasons presented a dilemma, especially ccncerning
TDRL payments. TDRL payments represent a portion of base pay
awarded to an individual based on the percent of physicel

disability assigned by a Physical Evaluation Board PEB). This

(

/
disability assessment is subject to reevaluation at least every
18 months up to five years, During reevaluations the individual
may be 1) continued on TDRL 2) found fit for duty and afforded
the opportunity of returning toc active duty or have his/her
monthly disability payments stopped, 3) assessed at a lower
percent of disability which may result in an adjustment in the
monthly disability payment, 4) placed on perwmanent retirement at
a fixed disability payment for the rest of his/her life or 5)

separated with severance pay if the disability is found to be

less than 30 percent.
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To project the total costs associated with a training
injury that resulted in TDRL or permanent retireﬁent, the
following information was secured from the US Army Physical
Disability Agency, Walter Reed Army Medial Center, wéshington,
D.C.: 1) average time on TDRL status until a fit for duty or
permanent retirement assessment is made, 2) percent of those on
TDRL. who w2re eventually found fit for duty or permanently

retired. This information is contained on Table 2.

TABLE 2

TDRL DISPOSITIONS

PERCENT AVERAGE TIME ON TDRL

IN MONTHS
Fit For Duty 22 16
Permanent Retirement 17 21 /
Separated With Serverance Pay 53 17
Separated Without Severance Pay 2 15
Continued on TDRL . 6 12

100

Based on information secured £from the U.S. Army Physical

Disability Agency, Walter Reed Army Medical Center, Washington,
D.C., 1979-1983.

Percent disability awarded to individuals included in this
study who were placed on TDRL was determined, to the extent

possible, by direct 1liaison with the respective MTF Physical
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Evaluation Board Liaison Officers (PEBLO). This disability
assessment dictated the monthly compensation paid to-a separated
service member while on TDRL status which in turn was used in
present value computations3 to project the TDRL costs to the
government,

An assumption was made that any individual who, accoréing
to historical patterns, eventually would be permanently retired,
would be carried in that status at the same percent disability
rating that had Dbeen assigned while on TDRL. Present wvalue
analysis was performed using the appropriate monthly dJdisability
compensation to ascertain the projected cost to the government
for the balance of that individual's life. Life span informaticn
from The National Center .For Health Statistics was wused to
determine the length of time these payments would continue
considering an average trainee age of 21 years. Acain, an
assumption was made that, althocugh the individual)had been found
permanently disabled, this disability would not cause a
signif icant deviation from the normal life span of a US citizen.

The final cost savings potential then was 68 percent cf
the sum of all the aforementioned expenses adjusted to an annual

basis.

Findings

From 1 January 1983 - 3¢ aApril 1983, 45,111 basic trainees
were cycled through TRADOCs eight BTCs. Out of the group, 62

individuals sustained stress fractures which resulted in
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inpatient treatment and subsequent recycling or separation.
Table 3 reflects the incidence and BTC distribution "0of these

injuries.

TABLE 3

STRESS FRACTURE (SF) DISTRIBUTION AND INCIDENCE

wn
e}
]

# OF TRAINEES ¥ OF TRAINEES INCIDENCE %

BTC CYCLED ADMITTED FOR SE  OF SF
Fort Sill 4451 1 .0002
Fort McClellan 4119 ¢ e
Fort Knox 7129 28 .0239 4
Fort Jackson 11778 4 .00063
Fort Dix 3421 2 .0006
Fort Bliss 1287 1 .0002
Fort Leonard Wood 9977 25 .00825 4
Fort Benning 2949 1 .80e3

TOTAL 45111 62 10

The disposition of the 62 stress fracture casualties is
found in Table 4. There were 34 individuals whe were separated
with severance vay or placed on the TDRL. They accounted for
2,856 lost training days. In terms of dollars, this loss of
training investment totaled $26,112 (34 individuals x $768) in
reception station cost and $233,796 in Basic Trairing costs
(number of days in basic training at the time of injury x cost
per training day at each respective BTC). Projected annually,
this represents a loss of training investment of $779,724 due to

stress fractures { (26,112 + $233,796) x 3}.

[e)]

.
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TABLE 4

DISPOSITION OF STRESS FRACTURE CASUALTIES

DISPOSITION NUMBER OF TRAINEES
TDRL 25
Returned to Duty (Recycled) 13
Separated With Severance Pay 9
Non-medical Separation 15
TOTAL 62
Trainees who were eligible for severance pay by virtue of
assigned disability (less than 308 percent) did not gualify in
terms of time in service (less than six months). These

individuals were recorded as separated with severance pay when in
fact they received no separation allowance.

The 62 basic trainees hospitalized for stress fracture
injuries accounted for 517 bed days and 2,861 sick days. This
translates into $94,413 in sick day pay and allowanpces (2,861
days x $33 per day) and $125,114 in medical costs, éonsiderlng a
weighted cost of $242 per orthopedic bed day (517 days x 5242 per
day) . These f igures prdjected annually total $283,239 and
$375,342 for sick day and medical costs respectively.

The £ inal disposition of 25 of the 62 basic trainees Iin
this study was placement on TDRL. This figure would egual 75 if
projected to an annual basis. The statistical information in
Table 2 was applied and the assumption was made that all the

trainees in question fell into the 50 percent payment bracket.
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(NOTE: All but one of the 25 trainees placed on TDRL were
awarded 40 percent disability. This made them eligiblé to receive
a monthly payment equal to 50 percent of an E-1's base pay or
$287). Table S5 shows the present value computation of an annuity
of $287 @ 6 percent annual interest compounded monthly £for the

vrojected TDRL time frame.

TABLE 5

Present value Computation for TDRL Payments
(Applying 2 Monthly Annuity of $287)

# OF MONTHS PRESENT

DISPOSITION f OF TRAINEES TDRL (e&) VALUE
Fit for Duty 16 16 s 78,783
Permanent Retirement 13 21 S 74,573
Separated with Severance Pay 40 17 S187,582
Separated without Severance Pay 2 13 s 8,217
Continued on TDRL 4 1@ § 13,405
TOTAL 75 $354,67¢

The final cost component, that of disability payments to
those permanently retired, was developed using the oprcjected
annual figure of 13 trainees identified in Table 5 which,
according to historical data, would convert to Permanent
Retirement status. Assuming 1) an average age of 21 years
(average of the 62 trainees sustaining stress fractures), 2) an
anticipated 55-1/2 years of remaining life (from National Center

for Health Statistics, US Department of Health and Human
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Services), and 3) the continuation of a 40 percent disability
assessment the following present value computation was conducted,
A $230 (40 percent of $574) annuity for 666 months (55.5 x 12) at
6 percent annual interest compounded monthly would yield a
present value of $44,562. This figure applied to the 13 trainees
projected to be permanently retired would result in a potential
cost of $579,306.

The total projected annual cost of stress fractures |is

depicted in Table 6.

TABLE 6

Total Annual Cost Associated With Stress Fractures

Cost Component Cost
Training Investment S 779,724.¢¢
Sick Day Costs S 283,239.00
Mecdical Costs (Inpatient Bed Days) $ 375,342.00

Disability Retirement Costs:

Temporary S 354,670.00
Permanent $ 579,306.00
TOTAL $2,372,281.00

A 60 percent effectiveness rate of the remedies identif ied
in this study, represents a potential annual savings of
$1,423,369 with little or no economic impact on the current basic

training program.
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Two other items of interest surfaced during the
development of this study. However, neither had direct impact on
this project's charter. First, 53 of the 62 stress fractures
included in this study occurred at only two of the BTCs: Fort
Knox (28) and Fort Leonard Wood (25). Second, all but one of the
trainees who were ultimately placed on TDRL were processed at
Fort Knox. Several inferences concerning training practices,
coding procedures and PEB processing could be made from these
f indings. Def initive research in these areas was beyond the

perview of this project.
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Foo tnc tes

1Telephone Interview with David Messersmith, Training and

Doctrine Command, Data Processing Field Off ice, Fort Monrce,
virginia, 9 May 1984.
2Telephone Interview with Jane Coppock, Headqguarters,
Training and Doctrine Command, Fort Monroe, Virginia, 9 May 1984.
3R. F. Salmonson, Roger H. Hermanson, and James Don
Edwards, A Survey of Basic Accounting (Homewood: Richard D,
Irwin, Inc., 1977), vp. 150-~-151.
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CHAPTER 1V

CONCLUSION AND RECOMMENDATION

The Department of the Army, through modificaticn of the
existing ©basic training program, could save approximately $1.5
million annually. This £ igure represents 60 percent of those
costs currently associated with stress fractures.

The proposed mcdifications have resulted in a reduced
incidence c¢f stress fractures in test demonstrations. Though
these proposals pose little cr no economic impact on existing BTC
practices, they have no t been Instituted uniQersally.

Specif ically, these modifications include:

1) A prescreening program which examines trainees for
anatomical idiosyncricies that may predispose them to stress
fractures, 1i.e., excessive arch or foot angulation. Orthotic

appliances would be applied to correctable def ects prior to the
initiation of training.

2) The administration of a physical conditicning test
prior to the initiation of training toc evaluate a new recruit's
strength and endurance status. If established fitness standards
could not be met, the recruit would be enrolled in a
strength/endurance development program of finite length. Failure
to meet the prescribed standards following this program would

result in separation.

32
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3) Institution of a training program to: a) educate both
trainees and cadre on the causes and symptoms of stress fracture
and b) instruct same on body mechanic techniques which reduce the
potential for developing stress reactions,

4) Incorporate adequate rest into the BTC program to allow
for bone reconstitution, i.e., eliminate all running, extended
marching and jumoing exercise during the third week of training
or adopt an alternating day exercise schedule as ovposed to &
daily PT regimen.

5) Make allowances for variation of stride length in beth
running and marching that accommodates the shortest peccle in  a
formation. This would be facilitated by placing the shorter
trainees at the £front of formations and allowing those
individual (s) to set the stride length.

It must Dbe emphasized that the full potential for cost

savings would not be achieved with the application cf one of the

proposed remedies but rather through an apvroach which
encompasses the application of several or all of these
recommendations at all BTCs. It should alsc be noted that the

CONUS-wide institution of these remedies also would serve ¢to
reduce the incidence of other lesser stress reactions which do
not carry the economic impact of stress fractures.

It is further suggested that additional research be
directed toward 1) the 1inequitable distribution of stress
fractures among BTCs and 2) the basis of the relatively high
number of TDRL stress fracture dispositions occurring at Fort

Knox.
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APPENDIX B

FREQUENCY OF ADMISSION DIAGNOSIS AMONG BASIC TRAINEES
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FREQUZICY CF FIZIVARY DIAGNCSES FCR RECCEIS
FRCI mHE INTIVICUAL FATIERT DATA SYSTIN TLTL ZASE

WITE SOCIAL CURITY TUMZZES MATCHING THLSZ PRCVIZED =Y FT MOLRCT
EXFLANATCEY KCTZES:
l. Eeports:

a. Tcp 29 prizmery dlzgzczcs sorted ty Ireguency

b. Primary ciagrnoses sorted bty diagncses code
2. Date zre for reccrdés freox the Individuel TPetient Teta Sys=sm celendar
vear 1C83 data tase ccded witrh social securiiv nuzbters (SSI) <hat zaiched

the SEI furnished Tty Tt llenroe,

3. Dzte are for irnpeiientzs, carded fcr record orniy (CEC) cases and absen:
sick cases {azctive &uiy frzy rerscnnel ireated in g nonwilitary facility
for the entire pericé of respitalizeticon)

M ~
L. <

ince & petiert ey neve teen clscharged mcre than cnce during =h
specified time pericé, Trne Ireguency presented Is itre nuzber of tine
c ¢ cie D t c

i
the spe

S. Diagnoses (DG) cocdes zre zs fcund in the Nipth Fevicicrn ¢f the
Internationel Clessificeticn c¢cf i

PREPARED BY:

Department of the Army

S8 army Patient Administration Systems
and 2icsrtutistics Activily

H3UI-GLS 19 MAY 1984

ien D‘"ision
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1>

G.

FRESUENCY OF PRI“LAY DIasN0SES FOR RECORD,S FES™ THE P03
SATTAL SECURITY NUMSERS MATCHING THISE PRIVIDED 3Y F7

AIPORT A
: RUF-279
2 1
29 T2P DIAGNDSES
PRIMARY
0G COCE
1 4659
2 7340
3 7357
4 4939
5 7331
& 4860
7 7338
8 7092
G 7183
10 7177
11 7561
12 7546
13 7188
14 7185
15 5509
16 7161
17 7295
la Q19
RELEASED BY:

Department of the Army
Realth Services Command

Patient Administration Division
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TITLE (1C0-9)

AJUTE JUPPEK

ATIORY [NFECTA

=CSPIR
~0S
FLAT FJOT

CTHER ACQUIRED nE-
FORMITY FOLTeankLE

AST-MA NOS

PATHIOLOGICAL FX

(&)

FNcuUMONLTA NDS

MLLUNTON
UNTION OF

AND NON-
FRACTURE

SKINMN FI3RISIS.SCAR

XECURRENT DISLICA-
ION OF

JOINT

-
[N}

CHONDROMALACT A
PATZLLAE

CONGENITAL ANOMALY
GF SPINE

S DEFORMITY

£

VERANGEMENT OF
JOINTS NEC
ANKYL3SIS OF JOINT
INGUINL HERNTIA NOS

TRAUMATIC
ATHY

ARTHROQP -

PAIN IN LTIme

ESSENTIAL wYPER-
TENSION NOS

FREQUENCY

138

117

152

7 Q

24

22

21

20

20

1o

18

18

14

Pellrranzl bl

~
depolt

zment of the Ammy

cA
v

T
J

A
ba

O 'p

P

U3 Army Patient Administration Systems

and Biostatistics Activity
HSHI-GBS 17 MAY 1984

€]
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XKoPUKE A (LUNILINUED)

“INT RUF=-2T70

44
MARY DIAG

NOSES FOR RECORDS FRCOM THE

SOCTAL SEZURITY NUMBERS MATCHING THUSE PRIVIDED

-AGE 2 FREQUENCY JF PRI
29 TP DIAGNJISES
PRIMARY
OG COrE
19 7339
20 n799
21 3451
22 7547
23 3891
24 4020
25 7245
26 7194
27 7242
28 7802
29 45479

TITLE (ICD-9)

JISJORDERS OF 30OME
AND CARTILAGE NEC

VIRAL INFECTN N3OS

cENERALIZED CON-
vULSIVE EPILESSY

CONGENITAL DEFORM-
1Ty OF FEET NEC
SENSORINEURAL
SEAFNESS

ACUTE PHARYNGITIS
sALKATHE N3OS

PAIN IN JDINT

SYNZOPz. COLLAPSE

5E VEINS,
>

FRe2UENCY

16

13

i2

11

11

11

IPD5 DaTa RASE
BEY FT MUNRZZ

w]TH




1>
G
n
—

n

12

,_..
o

14

15

lo

17

13

EREQUENTY

PRIMARY
o6 COoone

213¢

2140

2172

2377

2429

2520

RELEASED BY:

Depart==nt of the Army
. Services Corsand
- *=in{stration Diviseton

Hee!

LY

RIMARY DIACNDOSES
URITY

45
£z

NUMEERS MATCOHN
TITLE (120-9)

INTESTINAL
JTHER JRGANISV

INCECTN

.aL‘C
A

STREP STRE TwmR3ZaT

CHITKENPDX

GENITAL AERPES

AEXPES SIMPLEZX, QP
THALMIC COMPLIZATN

VIRAL wiRTS
VIRAL INFELTN DS
GONDOC3CCal INFEZ-

TION JF JOINT

BENGN NEDPLASHMRIR
STERNUM. LLAvICLS

BENIGY NEDPLAS™H,
LONG B3CNES UPSER
LIMB,SCaPJLa

BENTGN NEDJPLLSY,
SHURT BINESe LES
LIPOMA

LBENIGN NEDPLASM,
82caASTY

NEJURCFIBRIMATOSTIS

TIXIC D1FFySE
SJITER

DIASETES MELLITUS
ad COMPLIZATION

RECDRD, Fam
5 TH3SE Al

(¥

—

~y

[as ]

PREYARED BY:
vepartment of the Army

US Army Patient Adninistra
and Biostaristics Activicy

HSHI-QBS 1w way 1984

tlon Systems



REPORT B (CONTINUED)

N

Vo~
O

-
-

o

™~
o

21

~N
[09]

30

3t

313

EX3

15

RUF=-270

2
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FREQUENCY 13F PRIMARY DTAGNOSES FIR RECIORIS FRZM TrHE

Sac

DRIMARY
0G CQO0Ee
25800

2824

2826

2953

2954«

2956

295S

2961

29565

2960

2989

3300

3012

2015

3Cle

3019

1352

IAL SECURITY NUMEZRS MATCHING

TITLE (1C0-9)

IROM DEFICIENCY
ANEMIA

SHALASSEMIAS
SICKLE-CZLL ANEMIA

SCHIZIPHRENT AW
PARANDID TYPE

ACUTE STHIZ3PHREN-
IC EPISZOE

ReST0UAL SCHIZ2~
PHRENT A

SCHIZ2PHRENT A NDS
MANT
CH3JS
MANTIC-0EPRC-SSIVE
PSYCA3SISWCIRCULAR
TYP: NO¢S

MANTC-DEPRESSIVE
PSYLROSISeNECeNDS

PSYZH3SIS NCS
ANXIETY STaTegS

5CHIZOID PERSINA-
LITY DISJ=DER

m

uu

AL PE25TNA
SJQ‘E

( 3

Y
1

-4 N

T
Y

PERSUNALITY DI3-
J]TERS Nel

PERSIONALITY 215~
JRCERS %3S

NONDeEPENDE
STWGLE Zru
AnlTA AL T 0+

3 AR USE
oL

THISE PRJVIDEL

—

IP0S JATA RaASE

2y

FT MONR3JEL

nllTx
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Cueavtaniol )

N:  RIJF=270
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47
£ 3 FREJUENCY OF PRI%ARY DI&GNOSES F3n RASIIRCS FELM THF [PTS aTi ELS
SSCiAaL SECUXITY NUMEERS WATCHING THISZ 2RLOVINED By FY MONRTE
DRIMARY
oG CJINE TiTLe (ilL-9) FRzSuc Y
lo 3070 STAMMERING AND 1
STUTTESING
27 2g89 ACUTE REALTION 70 1
STRESS NOS
lg 3094 ADJUSTUNT Xz ACTION 2
“wIXED C0I153TuxzanCE
G 309¢9 ADJUSTMENT RZACT- !
i3 ~N3S
e 3102 FISTCONCuUSSIoNaL “
SYNDRIVME
“l 2110 SJEPReSSIVE ZIS- 1
SR?CEXK EC
&2 31332 MYJTLZNUS 2
&3 3379 ISTRCER AuUuTONIMIC 1
NEXVIUS SYST:omM NOS
“n 3451 SENTRALICED CON- 12
LSivE EPILEPSY
43 2452 ECILEPSYPETIT MaL 2
4y 3453 ECILEPSY5RAND MalL 2
7 3454 PAITIAL EPILEPSY !
Al TH TMOAIRMENT OF
CONSTITUSNESS
“b 3458 EFILEPSY NEC 1
“9 2459 EFPILEPSY NDS S
50 3468 MTSRAINE Nel 2
51 3469 MISRATINE NLS 2
52 3518 FACTAL NERVE DIS- 1
JROER NEC
53 3520 3.0~1aL PLEXUS 2
£310N
LESTONS PREPARED BY:
RELEASED BY: Department of the Army
Department cf the Army US Army Patient Administration Systems
Health Services Comxand and Biostatistics Activity
Patient Adcinistration Divisios HSHI-QBS 17 MAY 1984
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! “AG

(34}

55

5o

57

58

59

50

51

52

53
b4

55

F'-!F----------'"*

Nt N

vo\LunLnuCY)

RUF-270
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FREWUENCY JF PRIMARY DIAGNOSES FOR RETORDS FRI% THE IPD5 DATA BASE

SCClaL SECURITY NUMBERS MATCHING

PRIMARY
DG CaDe

3540
3542

3551
3553

3555

3625
3827
3022
3556

3671
3672

3673

3079

3687
3699

3710

371
371%

1724

TITLE (ICD-9)
CARPAL TUNNEL SYND
LESTONWULNAR NERVE

MERALSIA PARAES-
THETICA

LESION OF LATERAL
PSPLITEAL NERVE

TARSAL TUNNEL SYND

ODEGENERATIONMACU-
LA+P3STERIQ2 PZoOLE

ASIESTTARY RETINAL
JYSTRIOPHIES

3TreNDS FORMS,,OHD-
RIJRETINITIS

SLAJCIOMA W JTHER
STuUlLAR D ISJORDERS

ASTIGvaATiGH

ANISJQVETRIOPIA aMD

ANISEIXKONIA

FRAZTION,

o K RIFR
~ MMOCATION DS

OO

oy w»n
[ ¥

AM=LYDPTA

21PLUPIA

vIsudl LCSS 3OS

COANEAL STaR3
AN DPACITICS

KEALTIIONUS
CIORNEAL DOSRIR NEC

PT=RYS UM

THJSE PRLVINED 2y FT MONRZc

FREQUENCY

-

ra

r—

wl T
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L5 5 FREGUENCY 2F PRIMARY DIaGACSES FOR RFLIRDS FRLM TwE [PDS SATA RASE AIT
SOTTAL SEJUKITY NUY3ERS YATCHING THISEZ PRIUVICED By FT1 MIN=TE

PRIMARY
DG CGoE TITLE (I20-9) FReJUENCY
T4 37238 CONJUNCTIVAL DIS- 1
JR2 28RS NeC
75 3771 JPTIC ATRIPAY 1
To 3780 COVWWERGENT CONZDOH~ 2
ITANT STRASISVMYYS
77 3793 Aa2HAKTA AND J3THER 1
CISORDERS 3% LENS
T8 373¢4 ANOMALIES OF 1
PUPTLLASY FUNCZTION
79 37135 NYSTAGMUSSOTH IRR- !
EGULAR EYE MQOVEMNT
30 3812 CHAINTIC MyColID 1
JTITIS vYEDIA
81 3814 NIONSUPFURATIVE 2
JTITIS vcpje NOS
22 2829 JTITIS MEDIA NOS s
1 83 3831 CHRDN MASTOIDITIS 2
) g4 3833 CTMPL FIALLOWING 1
‘ MASTOICELTCMY
{ 35 3842 PERFIRATION OF 3
TYMPANIC MEMIZANE
2o 3453 CHILeSTEATOYA OF 1
MICDLE EARGZMASTOQITD
87 3859 OSROR MIDDLE £aAR 1
AND MASTOID NOS
1 LY.} 3860 MENTERES D]ISEASE 1
89 iges JISCRDERPSWAZIUSTIC 1
NERVE
i 20 3890 CIONDUCZTIVE DEAFNES 1
el 391 SENSORINEURAL 11
JEAFNESS PREPARED BRY:
RELEASED BY: Department of the Army
pepartmernt of the Army US Army Patient Adninistration Systems

mmand
Realcth Services Comman and Blostatistics A
. cimion t ctivity
patient Administration Divi HSHI-QES 17 MAY 1984




REPORT B (CONTINUED)

INT RUF=270 50

138 o FREQUENCY OJOF PRJIMaRY DIAGNOSES FOR RECODORDS FROM THE TIPDS UATA BASE wlTw
SOCZIAL SECURITY NUMBEZRS MATCHING THJSc FRUVICEDZ 2y FT MONRTE

PRIMARY
0G CQDe TiTLe (IZ20-9) FREQIUENCY

92 3598 OSAFNESS NECZ 1

Q3 33899 DEAFNESS NOS 2

e 31949 JTHeUNSPEC DISEASE 1
OF MITRAL VALVE

Q5 31979 RHEUMATIC DISCENDO 1
CARDIUMevALVE NID5

Q6 40109 ESSENT AL HYPER- 14
TENSION NCS

97 4209 ACUTE PERICARDITIS 1
NEC

935 4240 MITRAL VALVE DSRQR 7

39 424l ADJD<TIC VvALVE DSRCR 1

120 6267 ANJMALDJUS ATARICVEN 1
TRICULAR EXZITATN

101 4278 CARDIAC DYSRHYTH- 1
MTAS NEC

122 4430 RAYNAUDS SYNDROME 1

103 4430 PERIPHZRAL VASZU- 1
LAS DISTASE WEC

19e “510 PH_ZEBITISeTHADOVY3O- 3
PH_SoIT7ISe SUPCR-
FIZCTAL VESSELS LeG

105 “511! FALECITISe THROMET- 1
FA_.231T135e D2EP
VESSZLS OF Lo

FRSK-Y 519 PHUEZSITISeT=RZYB D~ 1
PHLEZTTIS 7S

LT ©5493 VARIZ2SE VelInNSe 10
LG NDS

oy 4553 INTERNAL HEV(E - 1

RHJICS %OS




[T o
i

s PR

A
Y

U \LUv‘I!yu- )

: RIF=-270

-AGEt 7 FREGUENCY JF PR
SUCTAL
PRIMARY
OG CJ3DE
1929 4552
110 4553
111 4555
112 4564
113 4571
114 4592
115 4569
116 4619
117 4620
118 4630
119 L4656
120 4659
171 4660
122 47390
123 4738
124 4733
125 4775
120 4779
127 4781
RELEASED RBY:

Department of the Army

Health Services Co=zmand

51

ivaly DIAGNDSES FOw
SECUKRITY

LECOXDS FRIOV TH
£

MUMZERS MATIHING THOS- BRJVID
TITLE (IZD-9) FREDUENCY

INTERNAL AEMDZHOID 2
ST~ COMPLICATIONS
EXTERINAL HE“OR- 1
R451D5 NMOS
EXTERNAL HEMORHIIC 1
37~ ZOMPLICATIONS
STAZ2TAL VARICES L
S5THER [ YUMPHEDEVA 2
C2MPRESSIONS VEIN 1
UGISORDERS CIRZULA- 1
TZRY SYSTEM 108
ACUT SINUSITIS NUS 1
AZUTE PHARYNGITIS 1
ACJUTE TONSILLITIS 3
4CUTE UPPER RESPIR 5
ATZRY INFECTION,
MULTIPLE SITE NFC
ACJUTE UPPER RESPIR 135
ATZRY INFELTN NOS
ACUTE BRIONCHITIS 6
CHRINIZ SINUSITIS, 7
MAXKTLLARY
CHr SINUSITIS NEZ 2
CHR SINUSITIS NOS 3
POLLINICZ RHINITIS 1
ALLERGIZ RHINITIS 2
NOsS
JT~ER Cl15taSce Na- 1
SAL CAvITY,SINUSES

Patient Administration Division

PREPARED BY:
Geparcment of the Army

U5 Army Patient Administration Systems
avd Diostatistics Activity

WSEI-CBS g9 MmAY 1984

BRSNS R

T I1PDS5 DATA 9A4ASE w]Tw~
O 2Y FT MONART:



KEPORT B (CONTINUED)

SCN

.ZAG:

128

129

130

133

134

135

i3e

137

138

135

1«0

16

62

1e3

ieq

RUF-270

-

a

52

FREJUENCY 0OF PRI™aRy DIAGNOSES FJ3x RECORDS FRJM THE
SOCIAL SECURITY NUVSERS VATLHING THJSE P25VIDED

PRIMARY
DG CObDE

4830

4860

4871

500
£330
49339

4960

5110
5188

5191

5307

TITLE (1CD-9)

PNEUMONTIA, DJTHER
SPECIFIED GRGANISM

PN UMONIA NOS

FLU W QT4 RESP{RA-
TIRY MAMIFESTATION

SRONCHITIS NOS
ASTHMA, EXTRINSIC
ASTHMA NOS

CHIONIC ATIRWAYS
S3STRUCTION NEZ

PLEURISIY
JTH DISe LUNG NEZ

STH OIS TRACHEA,
BRINCHUS MNEZ

SASTRO~ESOPHAGEAL
LACZERATION-HEMIOR~
RYAGE SYNDARIME

CUJDEMNAL ULZERCHR
ONIC W HEMCRRHARGE

SUJTENAL ULZER N3JS

SASTRITISe 3aSTRU-
cUI2eNITIS \NGS

ATUTE A2PEND]
PERTTIONITIS

)

-
-
-

IT
£3

FRzQUELLY

2

36

79

. T-- -

IPDS DATA RiSE

Ry F7

MONRDE

wITH



FIPURT 3 (CONTINUED)

- 53
SON: RUF=270

a5z 9 ERIGUENCY JF PRIMAY DILAINDSES FOR ARECZORNS FTJoM TmE IPDS DAT2 24SE A7
SOCIAL SEZURITY *yvafdS MATIHING THJISz FROVIDED AY FT ¥3%al:

% ORIMaAQy
4 D5 CODE TITLE (i22-9) FREJUENCY
l4o 5409 ACUTE APPENDICITIS 5
f vO03
147 55901 INGUINAL HE2NTA 1
AlT= 28ST2UZTION
f 163 5509 INGUINML HERMIA NOS ie
149 5531 UMIILCL HE’ANIA NOS 1
L 150 5559 RESISNAL ENTERITIS 2
NS
1 151 5560 I2I2PATHIC PKROITO- 2
ZOLITIS
3
152 5580 JTHER NONWINFECZTIVE 5
GASTRIENTERITIS
ANC COLITIS
153 5641 iR2ITASLE COILDN !
154 5647 MESACOLIN NDS 2
155 5649 FUNZTIOUNAL CIGES- 1
1 TIVE DSRDRS w03
]
156 5650 aNalL FISSURE 1
\ 157 5651 ANAL FISTULA 1
158 5660 ANAL ¢RECTAL ABSCSS 1
159 5694 JT4 DSRDR RECTUM, 1
ANUS
160 5733 HEPATITIS wNOS 2
161 577i ZHRON PANCREATITIS 1
152 S870 RCNAL STLRGSIS NGS 2
163 €908 PYELONEPHRITIS 1

SYONEPHADSIS NOS

164 5920 CALTULUS OJF KIDNEY 2
155 5921 CALCULUS OF URETER v
RELEASED BY: A EAEP:iEZni ;‘ the Army
-ment of the Army epartz o
g:i:i;m;ervices Cormand US army Patient Admitiszi;tion Syste=s
i ' Divisioca Blostatistics Activ
Patient Administration :231_ngc 17 MAY ﬁ:_w

|




anLrung

B (LUNIINUED)

IN: RUF-270

i

12

166

1617

158
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APPENDIX C

STUDY OF WEIGHT STANDARDS FOR ENLISTMENT AND RETENTION IN THE ARMY
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FY 81 COST ANALYSIS
or

l. Ru se.

a. To provide commanders of US Army Training Centers (ATC) detailed cost
analyses and cost per graduate for each course conducted at the ATC and cost per
receptee at the US Army Reception Station (Rec Sta).

b. To furnish the Comptroller of the Army costs associated with individual
training for update of the Porce Cost Information System (PCIS) and the Soldier
Cost Information System (SCIS).

2. Data Source.

a. Direct Operation Maintenance, Army (OMA) and Military Personnel, Army
(MPA) cost data, ammunition expenditures, trainee input-output data, attrition,
number of receptees processed, average length of stay and other pertinent data
reiative to the various training/reception activities are furnished this head-
guarters by the respective training centers in accordance with instructions
contained in TRADOC Regulation 11-5, 21 November 1977, Cost Analysis Program
{MJS Training Costs), RCS ATRM-159(Rl). Note: Unless othe:wise noted, trainee
will imply trainee/receptee.

b. Expense, workload, work force, population, and other data used in the
development of indirect (base operations and other support) costs are furnished
tc this headguarters by the installatione upon which training activities are
located in accordance with TRADOC Reg 11-12, RCS ATRM-54 (Rl) and/or TRADOC
Regulation 11-5. Base Operations expense data is extracted from the
RCS CSCFA-218 report.

c. Variable and fixed costs are derived from manpower and cost estimating
relationships (MER/CER) contained in the TRADCC Resource Pactor Handbook.

3. Use of the Report. There are two major uees of this MOS Course Cost Report:

(1) costing training alternatives, and (2) estimating future total resident
training costs. Depending on which of the two is being undertaken, two
alternative procedures exist for using the costs. The first is average variable
cost and the second is total training costs.

a. The Variable Cost per Trainee.

(1) Changes (increases/decreases) in input/output. The fixed cost per
trainee is relatively static over the short run (a fiscal year) given that an
ircrezse in load does not exceed the physical training plant or the decrease in
load does not cause an activity closure. As a result, the variable cost per
trainee should be applied to incremental/decremental changes in input/output to
obtain an estimate of the change in resources.
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(2) Changes in course length. The impact on costs of changing course
length can be roughly estimated using the variable cost per trainee. Pirst,
compute the variable cost per trainee per week by dividing the variable cos+ pe:
trainee by the weeks shown on the top of each course cost sheet. Then multiplv
the cost per week by the new course length to get the new variable cost per
trainee. Por example, if the variable cost per trainee ir $5,000, the present
course length ig 5 weeks and the proposed course length is 6 weeks, then the
estimated variable cost per trainee would be: ($5,000 ¢+ 5 weeks) x 6 weeks =
$6,000 variable cost per trainee. This method does not take into account other
factors which may impact on training costs. These include such things as
changes in ammo consumption, training method, cadre structure, etc. Taking such
factors into account cannot be comprehensively described herein.

(3) The variable cost per trainee can be found a: item 13B for Direct
Mission and item 14B for Total Direct and Indirect. The corresponding items for
the Rec Sta are )0B and 11B.

b. Total Training Cost per Trainee.

(1) This cost is only valid at the same trainee level that is shown on
the report upon which the fixed cost is computed. Any other trainee level would
imply a different total cost per trainee than printed on the report. There-
fore, the first step in calculating a new total cost per trajinee for each course
would require multiplication of the present fixed cost by the number of trainees
for the fiscal year of the report. Next, multiply the average variable cost by
the new total number of trainees. This is the new total variable cost. The sun
of the fixed and variable cost produces the new total cost for each course.
Finally, divide the new total cost by the new total number of trainees to give
you the recalculated cost per trainee. The total cost per tsainee, for example,
is useful in resource reviews for determining the total resources devoted to
training.

(2) The total fixed cost per trainee can b- found a* item 13A and l4A.
The corresponding items for the Rec Sta are 10A and 1llA.

4. liethodology. This section deals with the methodology used in developing
this computerized report. The explanations are keyed to the various parts of
the report such as: Beadings, Direct Costs, Indirect Costs, Total Cost per
Trainee, and Pixed and Variable Costs.
2. Headings. The following headings are self-explanatory.
(1) Report Title.
{(2) Report Control Symbol.
(3) Course Title.
(4) Course Number/MOS.
b. The following headings are defined.

(1) Course length: Measured in weeks (1 day equals 0.2 weeks).
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(2) Trainees: The number of trainees who satisfactorily completed the
course (graduated), minus one-nalf of the trainees in training at the beginning
of the fiscal year, plus one-half of the trainees in training at the end of the
fiscal year. This computation must be made before determining the cost.

c. DIRECT COSTS. 1Items 1-6 (ATC) and items 1l-4 (Rec Sta) in machine report
are explained below.

(1) Item 1 - DIRECT MISSION (ATC and Rec Sta). ATC costs are sub-
divided into costs identified with AIT, BT, and OSUT. The ATC overhead is also
allocated to AIT, BT, and OSUT. It requires the following computations.

(a) Total training man-weeks per course are computed by multiplying
the trainees plus one-half of the attrition times the course length in weeks.
The BT, AIT, and OSUT training man-weeks are maintained separately.

(b} Total training man-weeks per yraduate are computed by dividing
the total training man-weeks by the trainees per course.

(c) Mission costs are distributed on a cost per training man-week
basis as described below.

1. BT identified costs are divided by BT training man-weeks.

2. AIT identified costs are divided by the aggregate AIT
training man-weeks.

3. OsSUT identified costs are divided by the aggregate OSUT/TST
training man-weeks.

4. ATC overhead costs are divided by the aggregate ATC training
man-weeks. This cost is added to paragraph 1, 2, or 3 above to obtain the
total cost per training man-week.

5. Rec Sta identified costs are allocated to receptees only.

(d) Mission costs per trainee by course are computed by multiplying
mission cost per training man-week by man~-weeks per tralnee for each course.
These are the costs displayed under item 1.

(e) Compute OMA and MPA costs separately.

(2) Item 2 - TROOP SUPPORT - P2/3 (ATC onlv). OMA, MPA, and equip-
nent depreciation costs are distributed to courses which P2/3 units support.
Before distributing the cost to the courses, compute amortized PA costs over a
10-year period and convert total military man-years of unit to man-days. Costs
are distributed on the basis of man~-days of support for each course divided by
the total unit man-days. This results in only that cost associated with a
specific number of days of support being passed to the course.

(3) Item 3 - AMMUNITION (ATC only). Ammunition costs are displayed
under PA and are computed by dividing the total cost of ammunition (actually
used) per course by trainees per course, which equals ammunition cost per
trainee.
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(1) Item 8 -~ BASE OPERATIONS (ATC) and Item 5 - BASE OPERATIONS (Rec
Sta). Cost per trainee or receptee is computed in the following sequenge.

(a) The ATC or Rec Sta dollar share in each account is computed by
multiplying the percentages obtained in paragraph d above by the total civilian
pay, supplies and equipment, other OMA and MPA costs in the appropriate Base
Operations accounts.

(b} The cost per man-week for each base operations account is
computed by dividing the ATC or Rec Sta share of each account by the total ATC
or Rec Sta training man-weeks.

{c) The base operations cost per trainee or receptee by account is
computed by multiplying the cost per man-week by the man-weeks per trainee or
receptee.

(&) MPA and OMA costs for accounts .BC000 through .T0000 are
totaled to determine the base operations cost per trainee and receptee.
(Items 8 -~ BASE OP (ATC) and Item 5 -~ BASE JOP (Rec Sta).)

{2) Item 9 ~ SUPPORT COSTS (ATC) and Item € - SUPPORT Cost (Rec Sta).
Znstalilation support mission is shown separately. Using the appropriate
percentages derived in paragraph d above, repeat the same procedure used to
compute base operations cost to determine installation support mission cost per
trainee and receptee for each account.

(a) Item 9A - TRAINING AIDSE (ATC) and Item 6A - TRAINING AIDS fRec

Sta) - B1t879C.1-.7. These costs are distributed on the basis of the populatiocn
cf trairees, receptees, students, ané¢ TCE units man-years suppcrted by the
installation.

(b} Item 9B - OTHER (ATC' ané ltem 6B - OTHER (Rec Sta).

L. 3957XX (Comnmunications), 728010 (Second Destination
Transportaticn): These costs are distributed on the basis of nontransient
military man~years less retirees and dependents.

2. B40000 (Medical): Distributed on the same basis as Base
Operations accounts except that retirees are included in the total population.

3. 1200 (Pamily Housing): These costs are distributed on the
nasis of nontransient military man-years supported (i.e., exc.ude student,
trainee, receptee man-years from total). Bowever, because of the reimbursatle

nature of PHMA, the reimbursements earned by the base operations for elements of
expense 2573 (Civilian Labor Costs Pai.d from FHMA to Financing Appropriation or
7und) and 2574 (All Other Punded Coste Paid by PHMA to FPinancing Appropriat:ion
or Pund) nave been deducted from item 8 fitem S for Rec Sta) and costed in :tem
9B (item 6B Ior Rec Sta) to prevent doutle counting).

(3) Ytem 1C - TOTA: INDIRECT COST (ATC) and Item 7 = TCTAL INTCIRECT
COST ‘Rec Sta). Sum of items 8-9 (ATC) Sum of items 5~6 (Rec Sta).

n
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(4) 1Item 4 - BOUIP ITEM DEPR (ATC) and Item 2 ~ EQUIP ITEM DEPR (Rec
Sta). These costs are depreciation costs of major items of PA egquipment. They
are computed as follows:

{a) The acgquisition costs of eguipment dedicated to a2 single course
are amortized over a l0-vear period and are applied to that single course. A
cost per trainee is obtained by dividing by the trainees of that course.

(b} ©Other than dedicated equipment acquisition costs are also
amortized over a 10-year period. These costs are divided by the total training
man-weeks (TMW) to obtain a cost per ™w. A cost per trainee is obtained by
multiplying this result by the TMW per trainee/receptee.

{(¢) The sum of the results of items (a) and (b) above is a cost per
trainee/receptee.

(S5) Item 5 - TRAINEE PAY AND ALWS (ATC) and Item 3 - RECEPTEE PAY
AND ALWS (Rec Sta). (Modal Grade.) Cost per trainee is obtained by multiplying
the course length in weeks by the weekly rate for the modal grade of the
trainees/receptees. The weekly rate is based upon the Composite S+tandard Rates
for Costing Military Personnel Services (chapter 17, AR 37-108). These costs
are displayed under MPA columns for item 5 (ATC) and item 3 (Rec Sta).

(6) Item 6 - TRAVEL PAY TO COURSE (ATC onlv!. Travel cost per trainee
is computed by multiplying the average one~way mileage by 13¢ cents. This is
charged to MPA. Average one-way mileage is obtained from a sampie of trainee
records.

NOTE: Travel from the course is picked up in costing of unit or next phase of
training.

(7) Item 7 - TOTAL DIRECT COSTS (ATC) and Item 4 - TOTAL DIRECT COSTS
{Rec Sta). Sum of items 1-7 (ATC) and sum of items 1-3 (Rec Sta).

d. INDIRECT COSTS. 1Items 8-10 (ATC) and items 5-7 (Rec Sta) are explained
below. These costs consist of a pro rata share of base operations, training
aids, medical, communications, and family housing administration. The following
methods are used to compute the indirect costs per trainee/receptee. ATC or Rec
Sta percentage share of Base Operations (.B0000, .DOOOC, .E000O. .PDOOO, .GOOOC,
.B0000, .NOOOC, .PO0OO, .Q0000, .S0000 and TO0O0) and Other Support (for
definition of Other Support, see para d(2)(b), page 5) is computed by dividing
the ATC or Rec Sta military man-years by the total post military man-years. ATC
or Rec Sta military man-years include trainees/receptees, etc., minus those
assigned to base operations accounts and retirees. Base Operations personnel
and services are provided for tenants, ATC, Rec Sta,ané Troop Support units. If
these activities were not located on bage, there would be no need for garrison
personnel. Therefore, base operations costs are distributed to all activities
on the installation except to the garrison itself. ATC or Rec Sta percentage
share of .C0000 (maintenance of materiel) is estimated by the installation. ATC
or Rec Sta percentage share of .J000C, .K0000, .L000O, and .MO000 is computed by
dividing active sguare footage of buildings and facilities assigned to the ATC
or Rec Sta bv the total square footage assigned to all supported tenants.




(4) TItem )l -~ TOTAL DIRECT AND INDIRECT (ATC) 2né Iter 8 - TOTAL
DIRECT AND INDIRECT (Rec Sta). Sur of items 7 and 10 (ATC). Sur cf items ¢{ ané
7 (Rec Sta).

(5) Item 12 -~ TOTAL CCST PER TRAINEE (ATC) and Item 9 - TOTAL COST
POR_RECEPTEE (Rec Sta). This is computed by adding the totel direct anc
indirect for each appropriation.

e. PFIXED AND VARIABLE COSTS. The methodology for determining “he £ixed
and variable relationship for mission and base operations is as follows:

{1) An analysis of the ATC Staffing Guide was used to compute the fixed
and variable percentage of the direct mission MPA costs. A CER/MER weightinc
was used to develop the fixed and variable percentage of the direct mission OMA
costs. The Rec Sta used the MEP. for the MPA computation while the OMA
cormputation was based on the CER/MER weighted factors.

(2) The following procedure is used to compute the fixed and variable
percentages for base operations at the ATC. Military man-years rupported igc the
independent variable.

(2) A manpower estimating relat.onship (MER) equation (Y = a + bx)
was used to compute the personnel fixed and variable percentages. The
statistical fixed value (the "a" value in a linear equation) was divided by the
calculated "Y" value to arrive at the fixed personnel percentage. The variatle
percentage was determined bv subtracting the fixed value from 100%.

(b) A cost estimating relationship (CER) was used to compute the
nonpersonnel fixed and variable percentages. The Bame procedures described in
(a) above were followed to arrive at the percent break of fixed and variable.

(c) An overall fixed-variable OlIA percentage was developed using a
weighted average approach. Pirst, the OMA coust was divided intoc two portions,
personnel and nonpersonnel cost. The percentage of personnel and nonpersonnel
was determined by dividing each portion by the total actual cost. The MER
(personnel) and the CER (nonpersonnel) fixed-variable percentagec were then
veighted by the percent mix of personnel anéd nonpersonnel to arrive at an
overall weighted OMA fixed-variable percentage.

(3) The same procedures described in e(2)(a), e(2) (b}, and e(2) (c)
above were followed for both mission and base operations at the Reception
Station. The number of receptees processed is the independent variable.

(4) The same fixed-variable relationship as computed for Lase
operations is applied to report item § - Support Costs (ATC) and item 6 -

Support Costs (Rec Sta).

(S) The fixed-variable relationship for OMA and MPA are computed
separately.

(6) BSee tables 1 and 2 for breakout of the fixed/variable methodology
by items and appropriation for both ATC and Rec Sta. Their use in calculating
ivrems 13 and 14 (ATC) and items 10 and 11 (Rec Sta) of the machine report are

explained below.
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(a) Item 13 - DIRBCT MISSION (ATC) and Item 10 - DIRECT MISSION

{Rec Sta) .

1. Item 13A - PIXED (ATC) and Item 10A - FIXED (Rec Sta). The
direct mission fixed costs for ATC and Reception Station are computed oy
multiplying the direct mission cost from report item 1 times the fixed percent-
age developed at subparagraph 4e(l) above.

2. Item 13B - VARIABLE (ATC) and Item 10B - VARIABLE (Rec
Sta). The direct mission variable cost is the difference between the direct
mission total and the direct mission fixed cost described at paragraph 1 above.

(b) Item 14 - TOTAL DIRECT AND INDIRECT (ATC) and Item 11 - TOTAL
DIRECT AND INDIRECT (Rec Sta).

L. Item 14A - FIXED (ATC) and ITtem l1A - FIXED (Rec Sta).
This is the cumulative fixed cost of the following items:

a. Direct Mission Pixed Cost for ATC and Reception Station.
See paragraph 4e(6) (a)l above.

b. Troop Support - Pz/3 (ATC) at report item 2 is
considered to be 100 percent fixed.

€. Equipment Item Depreciation at report item 4 (ATC), item
2 (Rec Sta), is considered to be 10C percent fixed.

4. Pixed Other Support Costs are computed similarly %o
paragraph 4e(6) (a)l above, except FEMA is 100% fixed.

2; Item 14B - VARIABLE (ATC) and Item 118 - VARIABLE (Rec
Sta). The cumulative direct ané indirect variable cost is the difference
between the total direct and indirect cost and the fixed direct and indirect
cost described at paragraph 4e(6) (b))l above. This assumes that the following
costs are 100 percent variable.

a. Ammunition (report item 2) (ATC only).

b. Trainee Pay and Allowances (ATC) (report item 5) and
Receptee Pay and Allowance (report item 2) (Rec Sta).

€. Travel Pay to Course (report item 6) (ATC only!).

5. DATA ADJUSTMENTS.

a. Adjustments are made to insure that only costs that directly contribute
to trainee instruction or receptee processing have been allocated to courses.

b. All dollars used in this analysis have been inflated to PY 83 $ level.
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6. ATC/REC STA RPPORT. Attached is a sheet for each course reporting the cost
per trainee/receptee during FY 8l. Costs are categorized es fixed, variable,
direct, and indirect by OMA, MPA, PA, and FEMA appropriations.

7. Point of Contact. Assistance in utilizing the data attached is available by
contacting Mrs. Jane Coppock at BQ TRADOC, AUTOVON 680-4451.




TABLE 1
PY 81 COST PER TRAINEE (FY 83 §) RCS ATRM 159 (R1)
COURSE TITLE: ( " WEEKS)
COURSE NUMBER/MOS : ( TRAINEES)
DIRECT COSTS oMA MPA PA PRMA
1. DIRECT MISSION Msn CER/MER Wt  Pixed/Variable 1/
2. TROOP SUPPORT P2/3  100% Fixed 100% Pixed 1008 Pixed
3. AMMUNITION 100% Variable
&. ZQUIP ITEM DEPR 100% Pixed
5. TRAINEE PAY & ALWS 100% Variable
(MODAL GRADE)
6. TRAVEL PAY TO COURSE 100% Variable
7. TOTAL DIRECT COSTS
INDIRECT COSTS
8. BASE OPERATIONS
9. SUPPORT COSTS
A. TRAINING AIDS
B. OTHER 1008 Pixec

iG. TOTAL INDIRECT COSTS Base Opns CER/ Base Ops MER
) MER Weighted

] 1l. TOTAL DIREZT & INDIRECT

] 12. TOTAL COST PER TRAINEE $
PIXED & VARIABLE COSTS
13. DIRECT MISSION

A. PIXED

BE. VARIAELE

14. TOTAL DIRECT & INDIRECT

A. PIXED

B. VARIABLE |

./ Percentages were obtained by analyzing the staffing guide and applying
regressicn for various organizations to the MPA.
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86
APPENDIX E

Development of a Weighted Cost per Orthopedic Bed Day *

:» MTF Cost Per Ortho # SF Weighted
- Bed Dav ** Casualties Value
Fort Sill $286 1 286
Fort McClellan $288 0 0
Fort Knox $310 28 8680
Fort Jackson $162 4 768
Fort Dix $§223 2 446
Fort Bliss $196 1 196
Fort Leonard Wood $178 25 4450
Fort Benning $171 1 171

TOTAL 62 14997

Weight Cost per Bed Day (14997 : 62) = §242

* Based on cumulative figures 4th quarter FY 85

**  Rounded to nearest $1.00




