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FOREWORD

puring the late 1970's the Military Entrance Physical Strength
Capacity Test (MEPSCAT) was developed at the U.S. Army Research
Institute for Environmental Medicine (ARIEM). This test battery
assessed the physical strength and stamina of Army applicants. During
these same years, there was a dramatic increase in the percentage of
women soldiers. This increase caused concern among field commanders
about readiness and about injury and attrition rates for women. In
1981, the Army instituted a temporary freeze on the numbers of female
enlistees and established the Women in the Army Policy Reviuw Group
(WITAPRG) to review relevait programs and policies.

One Policy Review Group initiative was the Physical Demands
Analysis of Army MOS based upon strength requirements. One conclusion
was that a test battery such as the MEPSCAT could be a valid predictor
of physical performance in Army MOS. Based on a preliminary -
recommendation from WITAPRG, on 8 July 1982, the Chief of Staff, Army,
approved initiation of the MEPSCAT validation project. This report
describes that validation research.

g ﬂw%v’

EDGAR M. JOHNSON
Technical Director



VALIDATION OF THE MILITARY ENTRANCE PHYSICAL STRENGTH CAPACTTY TEST
EXECUTIVE SUMMARY

Requirement:

The Women in the Army Policy Review Group (WITAPRS) performed a
Physical Demands pnalysis of Army MOS which indicated that MOS varied in
their physical strength requirements, The Military Enlistment Physical
Strength Capacity Test (MEPSCAT) is a battery of six physical ability
tests. Four evaluate ph§§ica1 strength; Lift to 60 inches, Lift to 72
inches, Upright Pull, an Hand Grip. The fifth, Predicted Maximal
Oxygen Consumption, is a measure of aerobic capacity or stamina. The
sixth, the anthropometric measure of Lear Body Mass, can be used as a
surrogate measure of stamina. The battery was developed by the u.S.
Army Research Institute for Environmental Medicine (ARRIEM) to be.
administered to applicants for Army service. The research assignment
was to validate the MEPSCAT, using the WITA”RG job analysis as the basis

for the criterion measures, in a 10ugitudina1<criterion-re1ated validity
research effort.

Procedure:

The battery (MEPSCAT) was given to 1,003 female soldiers and 980
male soldiers befora they had begun Basic Training. Criterion measures
which represented physical competency in Basic Training (i.e., physical
proficiency tests, si - calls, profiles, separation data) as well as on
the job (+.e., liftin, carrying, pushing, pulling activities) were
taken and correlated with the soldiers' scores on the physical ability
tests. The criterion performance tasks were administered to the 951
soldiers who'had completed Advanced Incividual Training (AIT) within 8-
16 weeks of starting Bacic Training and were available for testing. The
job performance measure€s (i.e., criterion performance tasks) were
designed to evaluate proficiency in the performance of tasks determined
to be important in physically demanding Army jobs (ie., Lift, Carry,
Push, and Torque). : »

Findings:

The results indicated thai test validity was high (R = .84) for the
tota) sample. The Lift 60 accounted for 67% of the variance in -
criterion performance, while Lean Body Mass and the Upright Pull tests
accounted for an additional 3% and 1%, respectively. These findings are
in accord with research on physically demanding jobs in ithe other
military services and in private industry. The fairness analyses showed
a minimal overprediction for women. The medical data of Basic Training
were not predictable by MEPSCAT. However, the deficiencies of these
medical data as research criteria are the most likely reason for the
failure to document their validity in this research.



Utilization of F! !1n§s:

This research siows the MEPSCAT to be a valid predictor of
performance on physically demanding tasks which were developed to be
representative of the generic strength requirements of Army MOS. One

—component of the MEPSCAT, the Lift 60, accounted for most of the
criterion variance. Other criteria of importance to the Army, such as-
attrition and injury rates, were not predictable from MEPSCAT in this
research. Such operational cri%teria require .extrz care and attention
during data collection in order that tkey meet the psychometric
requirements of criterion-related validity research. This research has
been presented to the Office of the Deputy Chief of Staff for Perscianel,
for consideration in establishment of physical performance standards for
Army enlistment.
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ARSTRACT

A battery of physical ability tests was validated using a predic-
tive, crite. ion-related strategy. The battery was given to 1,003 female
soldiers ar. 380 male soldiers before they had begun Basic Training.
Criterion measures which represented physical competency in Basic Train-
ing (i.e., physical proficiency tests, sick ca’l, profiles, and separa-
tion data) as well as on the job (i.e., lifting, carrying, pushing,
pulling activities) were correlated with the soldiers' scores on the
physiczal ability tests. The job performance measures (i.e., criterion
performance tasks) were designed to evaluate proficiency in the perfor-
mance of tasks determined to be important in.physicaIIy demancing Army
jobs (i.e., Lift, Carry, Push and Torque). The criterion perfurmance
tasks were administered to the 951 soldiers who had completed Advanced
Individual Training (AIT). The results indicated that test validity was
high (R = ,84). The Lift 60 accounted for 67% of the variance in
criterion performance, while Lean Body Mass (1 BM) and the Upright Pull
test accounted for an adhitional 3% and ¥, respectively. The fairness
analysis showed that there were nonsignificant slope differences and
only slight intercept differences which suggested minimal overprediction
for women,

.
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PREFACE

The validation research required the assistance and cooperation of
numerous technical representatives and officials. We would like to
recognize the efforts of these people. Dr. Hilda Wing and Nr. M, A,
Fischl served as Army Research Institute Contracting Officer's Technical
Representative (COTR) during different phases of the project. They
provided valuable technical guidance and direction during the re-
search, Maj. Dennis M, Kowé?, Office of Assistant Secretary of the
Defense for Health Affairs, developed the overall validation plan and
participated in several of the research activities. 0Nr, James A. Vogel,
Director of the Exercise Physiology Division, Army Research Institute
for Environmental Medicine, was responsible for the development and
administration of the U.S. Army's physical ability test battery.
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INTPODUCTION

1t has been estimated that costs associated with rapid attrition of
Army recruits may be over $190 million a year (Kcwal, Vogel, Sharp, &
Knapik, 1982). Some of these new accessions may have left the military
because of failure to cope with the physical and stressful nature of
military training and work, For example, it has been determired that
about 50% of the women assigned to jobs which require 1iftina 100 pound
objects or more leave the Army prior to completion of their first term
of service {Women in the Army, November 1982). Although some women may
have difficulty in performing physically demanding tasks in some Army
specialties, it is also true that a portion of the male population may
have difficulty in performing these tasks as well, The present research
effort was undertakeﬁ to validate tests that would allow the Army to
assign soldiers to jobs whfch mat.h their level of physical capacitly,
regardless of the individual's gender,

In 1976, the Geaera) Accounting Office issued recommendations tc
the military services to develop physical and operational fitness stand-
ards for job specialties which are the same for men and women. The
military services have decided to follow several avenues cO achieve
these goals. First, efforts have been made to determine the physical
requirements of jobs. Second, training programs and standards have been
developed that are designed to ensure fitness. Third, screening systems
are being developed to ensure that new accessions meet the physical
demands of job specialties. The an*icipated benefits from using such a
system in an _gerational environment include greater productivity and
efficiency, and decreased injury rate.

The services have also begun to design screening procecures which
can be used to select and assign personnel to jobs depending on the
match between the person's physical capabilities and the job demands.

In the Air Force, approximately 16,000 supervisors made estimates of the



physical demands of 67,000 job tasks {(First Annual Report, December
‘1982). Tasks for 188 job specialties were rated on a scale from O to 9
in terms of their physical demand level. This was followed by the
development of a method for integrating physical demands of tasks with
percent of first term enlisted personnel who perform the tasks. The Air
Force is presently deve1obing mathematical models to ensure that raters
from less demanding jobs will give similar ratings to the same tasks as
will raters in more demanding jobs. The Air Force Aerospace Medical
Research Laboratory is developing a strength and stamina test battery
based on the task and physical demand data.

The Navy's efforts to develop and validate physical fitness stand-
ards and tests have followed a similar approach as other services
(Robertson, 1982). They have developed a Strength Test Battery (STB)
concurrently with the measuring of the critical job tasks. The STR
assesses eight physical abilities (é.g., dynamic strength, static
strength, and power) and six anthropometric characteristics (e.g., skin
fold). The test battery was given té6 400 men and 250 women. The re-
sults provided insight into differences in test performance between
gencer aroups. TherZ was little ovgr1ap between men and women. For men
the best predictor of simulated job tasks (e.g., cranking and pumping
activities) was lean body weight (r = .45) and for women it was arm-pull
(r = .36). The test-retest correlations were in the .90's.

A job analytic mgthodo1ogy was developed for the Army and applied
to seven Military Occupational Specialties (MNS) (e.g., Infantryman,
Military Police and Medical Specialist). T“e Physical Abilities Anal-
ysis, developed by Advanced Research Resources Organization (ARRD), was-
refined and updated to reflect more recent findings in the measurement
of physical performance (Laubach, 1976; Myers, Gebhardt, & Fleishman,
1979). Profiles depicting physical demards and task, bank manuals were
developed for each of the seven MOS. These rating priocedures were found
to be highly reliable in that incumbent raters agreed\upon the physical
ability requirements in jobs. In addition, the Physical Abi1fties
Analysis ueveloped for the Army was validated. The\findings indicated
that performance in job tasks, wunich had been judged by incumbent sol-
diers to require a relatively high level of a particd1qr physical abil-

~

4 .



ity (e.g., stamina), were correlated with basic ability tests which
measured the same ability (e.g., step test). Because the research
demonstrated a statistical link between the perceived and the actual
physical ability requirements of tasks in different Army Jobs, the
authors concluded that the Physical Abilities Analysis methodology is a
reliable and valid strategy to identify the physical ability regquire-
ments of jobs (Myers, Gebhardt, Price, & Fleishman, 1981). The multiple
correlations between the ability tests and the work sample tasks were in
the range of .60 to .92.

The Army has begun to investigate the impact of physical capacity
on the accomplishment of mission objectives as well as to develop a
battery of tests which measure a broad range of physical abi1ities: In
the late 1970's the Exercise Physiology Division of the U. S. Army
Research Institute of Environmental Medicine (USARIEM) was tasked by
Office of Deputy Chief of Staff for Personnel (ODCSPER) to develop, for
pilot testing, a battery of physical fitness tests suitable for screen-
ing new accessions for MOS classification during the Armed Forces
Entrance Evaluation Station medical exam. USARIEM‘carried‘out several
studies that resulted in a battery of tests referred to as Military
Entrance Physical Strength Capacity Test (MEPSCAT). The test battery
has been given to over q,thousand recruits at Ft. Jackson, South
Caroiina and Ft. Stewart, Georgia (Sharp, Wright, Vogel, Patton,
Daniels, Knapik, & Kowal, 1980).

The measures which make up the MEPSCAT include strength and cardio-
vascular measures. An individual's aerobic capacity is measured by the
step test which yields a prediction of maximal oxyg&n consumption (VOZ
Max). It also includes severa! anthropometric measures for determining
lean body mass (e.g., skinfold). The incremental 1ift test, which was
developed by‘the Air Force involves the use of maximum 1ift capacify
(MLC) as the ﬁrimary index. The test involves repetitive 1ifting of
intreasing wefghts to specific heights (e.g., 60 and 72 inches). Two
regression modéls have been developed which indicate that these measures
predict strengtg and aerobic capacity (Sharp et al., 1980).:

\
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Some preliminary steps have been taken to validate the MEPSCAT
using criterion measures which represent physical proficiency. Kowal
(1980) found that for women the major causes of injury in Basic Training
were lack of prior conditioning, excess body weight, high percentage of
body fat, and limited leg strength. He a]sé reported that the average
training time loss was 13 days‘and that ear]y training or "overuse
syndrome" accounted for 42% of the reported injuries (e.g., tibial
stress fracture, snrains and Achilles tendinitis). He concluded that it
is important to identify these limitations before Basic Training so as
to minimize their impact through proper remedial activities. Yowal et
al. (1982) found that esdurance capacity was related to success in
completing Basic Training. Prédiction of attrition was best accom-
plished by 1ean body mass in men (r = .20) and by leg and trunk strength
in females (r = .50). He also reported that MEPSCAT tests were predic-
tive of performante in common soldering tasks. The multiple correla-
tions ranged from .45 to .67. ’

Another research project which para]]e]s“the Army's research on job
analysis and test development has been carried out by the Women in the
Army Policy Review Group (WITAPRG). A recent report by WITAPRG dealt
with the physical standards in Army jobs and how they were related to
mission, combat readiness, quality of 11fe, and the use of female en-
listed soldiers in the Army (Women in the Army, November 1982). This
report described two major areas of research. First, Physical Demands
Analysis was used as a basis for identifying the physical requirements
of all Army jobs (e.g., lifting). The method was derived from the job
analysis method developed by the Department of Labor (Héndbook, 1972).
There were several categories which represented different levels of
physical demand, i.e.. light to very heavy (Figure 15. Twenty-two
factors, which were slightly different from the DOL methd,.were used to
determine the physical demands of Army jobs (e.g., lift,>push, pull,
carry, dig, throw, and run). Based on the analysis, each job was
assigned to one of the five categories. Using available attrition data
WITAPRG determined that about 50 percent of the women in the Heavy and
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. FODERATELY
LIGHT MEDIUM HEAVY - AEAVY VERY HEAVY

Lift onanocca- Lift onanocca-  Liftonanocca-  Lift onn occa-  Lifto n occa
sional basis sional basis a sional basis a - sional basis @ sional "basis over |
saxinan of 20 105 maxinum of 50 b5 maxinum of 80 1bs  maxinun of 100 100 1bs with fre- |
with frequent o with frequent or  with frequent or  Tbs with frequent  quent or constant |
constant 1ifting  constant 1ifting  constant Tifting  or constant Tift- 1ifting in excess | -
of 10 Tbs. of 25 1bs, of 40 1bs. ing of 50 1bs. of 50 1bs, g

OCCASIONAL = LESS THAN 20% OF THE TIME
FREQUENT = GREATER THAR 208 BUT LESS THAN 80% OF THE TIME

CONSTAI = CREATER THA 808 OF THE TN

AN

s U

NOTE:  Frequency rand weight must be considered, For example, 2 weight of 50 10s ljfted occasionally
T aquals a category of MEDIUK, however, a weight of 50 1bs 1ifted fg_g_q‘uentlxequalsacategory o

of HEAVY.

Figure‘l. “Physical demand categorfes.




Very Heavy MOS job families leave the Army prior to completion of their
first term of servi:.  The serond re . rrh area dealt with the develop-
ment of a procedure, called Direct Comuat Probability Assessment, which
was used to determine the probability that suldiers assigred to a par-
ticular MOS would be invoived in combat. Women are excluded from serv-
ing in positinns forward of the brigade rear boundary where the highest
probability exists of routinely engaging in direct combat (i.e., P1).
Although thirty-eibht MOS had been excluded under the oriainal combat
exclusion policy, the Nirect Combat Probability categorization yielded
an additional 23 MOS for closure.

The WITAPRG made several conclusions. First, the Physical Nemands
Analysis and Combat Probability Assessment were judged as effective
analytical tools and should bé adopted. Second, the Army should vali-
date the MEPSCAT as soon as possible. Third, an algorithm should be
implemented which would allow the Afmy to assign soldiers who have thé
bhysica1 capacity at the levels required by the MNS,

The purpose of the research was to conduct a predictive, criterion-
reiated validation of the MEFSCAT. A large number of scldiers entering
Basic Training were given the MEPSCAT and then followed through Basic®
Training and AIT where data were collected on the soldiers' ability to
‘meet the physical demands of Army training and work. A maijor activity
in the resear;h’was the development of Criterion Performance Tasks .
(CPTs) that measured the soldiers' physical capacity at the completion
of AIT. Generic criterion measures were used, based on the results from
the WITAPPG study. These types of measures were expected to provide an
efficient yet effective method to evaluate competency in ;ermg-of the
important dimensions of physical proficiency found common across a larae
number of Army jobs.

It was not part of {he research to set criiica1 assignment scores
for the MEPSCAT. 1Instead, the goals of the research were to-establish
the range of human performance in each of the friterion Performance

;
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Tasks and to determine the empirical relationships between these
measures and }he predictor tests in the MEPSCAT. The cdevelopment of
critical assignment scores on the MEPSCAT was beyond the scope of the
present effort. The determination of single MEPSCAT scores for the
purpose of assigning soldiers to particular job families was considered

a policy decision to be made by the Army based on the present research
findings.



METHOD

Instruments

Several measurement instruments and scoring procedures were
developed. The following section describes the uevelopment of the CPTs,
Basic Training criteria, as well as the MEPSCAT predictors.

Development of criterion performance tasks. To ensure that the
criteria used in the validation were representative of the physical
activities performed across Army jobs, the results from WITAPRG's job
anaiyses were used as the basis for developing the Criterion Performance
Tasks (CPTs). These job analyses described MOS in terms of the level of
the physical demands and the mcst demanding tasks. Using the job
ana1ysi§\F§§u!ts provided by WITAPRG we determined the most frequently
occurring physically demanding tasks when collapsing across all Army
jobs analyzed. For each M0S the number of tasks in each of the 22
categories (e.g., 1ift, carry, run, march, throw and stoop) was
tabulated. The results of our tabulation indicated that the most
frequent physically demanding activities included 1ifting, carrying,

pushing, and pulling (Table 1). Results of the WITAPRG's job analysis
for one MOS aré shown in Appendix A. 5’”

Appendfx B shows that the weight lifted in the 1ifting tasks ranged
from 30 1bs to about 200 1bs. Lifts of weight over 200 1bs usually
involved more thah one individual. Increasingly heavier eauipment was
Jifted by soldiers éssigned to MOS in the Very Heavy category when 7
compared;to the Moderately Heavy Category. In the same table, the data
indicated that the height 1ifted was most often in the range c¢f 3 to 4
feet above ‘ground level. '

The carry activity was aISo}categorized into different classes of
weights and distances. Appendix B shows the frequencies of different
weights and d1stances of carries for MOS of three levels of phys1ca1
demands. For examp1e soldiers in the Very Heavy MOS category lifted
and carried objects weighting from 30 to 200 1bs over a distance of 200
yards. There were a few instances where obJects were carr1ed over B88:

10
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TABLE 1

Rank Order of Most Frequent Physical Tasks in Army Jobs!
#
Y

Very Moderately

. Heavy Heavy Heavy
Physical Tasks Total MOS MOS MOS
Lift/Lower 41% 40% 40% 43%
Carry/Load Bear 30% 31% 30% 28%
Pull/Torque 6% 8% % 7%
Push 5% 5% 5% 7%
Climb/Descend 43 4% 5% 3%
Reach 2% - 2% 2% 1%
Stoop 2% 2% 2% 2%
Dig 1% 1% 1% 2%
Crawl 1% . 1% 1% 1%
Kneel 1% 1% 1% 1%
Crouch 1% 1% 1% 1%
Hammer/Pound 1% 1% 1% 1%
Stand <1% 0% 0% <%
Recline <1% <1% <1% <1%
Handle/Finger <1% <1% 1% 1%
Throw <1% <1% 0% 0%
Walk/March <1% 0% <1% <1%
Run/Rush <1% <1% 0% 0%
Swim/Dive <1% V% 0% <%

Sit 0% 0% 0% 0%

F
! Analysis of 1,999 critical tasks across all job categories (Very Heavy =
1,255; Heavy = 263; Moderately Heavy = 481). -

-
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yards but these were usually lighter pieces of equipment (i.e., less
than 85 1bs). Although simila- results were found for the Heavy and
Moderately Heavy categories, the weights and distances carried were
smaller for the less demanding MOS categories.

Similar analyses of the push and pull activities are shown in
Appendix B. The push and puil tasks involved objects of greater weight
than the other activities (e.g., carry) but the distances were usually
no more than eight yards. The torque task was reported separately in

the WITAPRG job analysis. The range of pounds of torque required is
presented in Appendix B.

The review of tne job analysis data yielded the most important
physical performance dimensions common across all Army jobs in the three
most demanding MOS categories (i.e., MH, H and VH). It provided a
synthesis of all of the most physically demanding tasks that were per-
formed in these MOS. The analysis indicated not only the four most
important types of physical activities common across al} of the MDS
(i.e., 1ift, carry, push, and pull), but it also suggested the differen:
parameters and design strategies that should be used in the development
of the CPTs, For example, it indicated the range in weights of objects
that were lifted and the distances obiects were carried and pushed.

Lach Criterion Performance Task (CPT) was developed to represent
ore of the four dimensions identified in the Army's previous job anal-
ysis effofts. Together these generic tasks measured the important
physically demanding components of Army jobs. The CPTs were developed
to be generalizable and job-related. The CPTs were administered to the
soldiers upon completion of AIT. ) ‘

The four CPTs (Figure 2) involved lifting, carrying, pushing, and
pulling (i.e., torque). Pricr to designing the CPTs the conditions
under which they would be administered were reviewed to determine the
feasibility of administration at the four military installations select-
ed by the Army, Our previous experierze in developing work sample tasks

12



Tasks Scoring Procedure Examples of Related Job Activities

i, -

Lin 1, Subjectively identify heaviest object able to 1ift Lift boxes of ammunition
Task 7, Lift attempt Lift tools
3. 1f successful, 17t increasingly heavier cbjects until Lift sand b ¢
uns.~¢essful Place proj¢: .'es on shelf
A, HumwmuhhlﬂtmuanmuINMHuMuuumﬂ
successful

5. Record weight of heaviest object 1ifted to chest level (kg)

Carry 1. Carry heaviest weight 1ifted in the Lift Task to a maximm  Carry rounds of aunition
Task of 200 yards Carry bags filled with dirt

7. Heaviest weight 1ifted to chest height (Kg) x distance Move boxes to truck
carried (M) » carry work (KgM)

Push 1. Pretest Push objects to gain access
Task 1. Push four times the heaviest weight 11fted in the Push boxes to align loeds
Litt Task (K3) for 2 feet Push pailet jack

b. If successful, add weight 1n 30 1b. increments to Use hand saw o cut lumber
sled unti) unsuccessful

¢. If unsuccessful, remove weight n 30 1b. increnents
until successful

1, Test
2. Push sled at tiie pretest weight as far as possible in
30 seconds (up to a maximm of 60 feet)
b, Weight sushed (Kg) x distance pushed (M) * push work

(k%)
Torgue 1. Three trials Remove Yugs from tires
Task 2. Converted scores to newtons Torque bolts on engine

Figure 2. Description of Critericn Performance Tasks,
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for Army jobs indicated that it was important to establish a scoring
system which provided for an unrestricted range of scores (Myers et al.,
1981). Also, since the administratfon of the CPTs would not take place
in a laboratory setting, the safety of the participants and the stan-

dardization of the testing were critizal to successful conduct of the
study.

“The Lift Task was designed based on the job analysis results, which
indicated that 1ifting activities were comion across physically
demanding Army jobs. The job analysis specified that three to four feet
was the height to which equipment was most frequently 1ifted.
Additiorally, many MOS required soldiers to 1ift items to the bed of 2
two and a half ton vehicle (132 em). Further, research has shown that
the amount of weight an individual is able to 1ift decreases as the .
height increases and this weight decreases dramatically if the height
lifted exceeds the person's chest or shoulder height (Snook & Irvine,
1967; Snook & Ciriello, 1974; Chaffin, Herrin, Keyserling, & Garg,
1977). Due to the marked difference in one's ability to 1ift heavy
items to chest height or higher. the chest (or axilla) height was
selected as the standard point to which the boxes were lifted. This

required both short and tall individuals to 1ift to the same p01nt

anthropometrically. {

In order to account for the differences in ability to 1ift to chest .
height and to standardize the testing, the literature related to anthro-
pometry of men and women was reviewed to establish vertical lifting
heights that would be within the percentiles defined in this literature
(Churchill, Churchill, McConville, & White, 1977; Churchill, McConvill,
Laubach, & White, 1971; White & Churchill, 1977), Using chest height as
a standardized level assured that the relative height of the 1ift would
be comparable for men and women. This approach separated the height
factor from the ability to 1ift specified weights,

Ir the Lift Task the soldier was requested to 1ift the heaviest box
possible to chest height. A complete description of the test procedures
is located in Appendix C. This description includes details related to
the determination of chest height and initial weight selection.

14
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Initially the object to be lifted was a piece of Army equiprent -normally
handled by .ne soldier. However, the variability in sizes of such eguipment
presented measurement problems in that as the size varied with increases or
decreases in weight, the torques (moment of force) placed upon the musculature
of the lumbosacral arez of the back also varied. Therefore, variation in size
objects could increase the difficuliy of the 1ift as wel) as increase the risk
of injury. Further, there were difficulties in procuring identical equipment
at each military installation, Therefore boxes of uniform size (i.e., 20" x
12" x 15") were constructed at each military inctallation. Each box was filled

with materials so that it weighed the desired amount (i.e., 40 Ibs. to 200
1bs. ).

The Carry Task was designed based on the job analysis results, which
indicated thpt carrying activities were common across physically demanding
Army jobs. Past research related to manual materials handling has demonstrated
significant gender differences in the ability to carry a maximum amount of
weight (Snooﬁ L Ciriello, 1974) The rationale for using the heaviest weight
lifted to chest height centeredvar0und the safety aspects related to
performance of the task and the need to maximize the range of scores, thus
reducing the potential for range restriction. For example, if an individual
carried the heaviest possible weight to chest height, the distance carried
might have been very short and the risk of injury might have been greater. 1In
this research, individuals carried the assigned weight at 3ist height. A
complete description of the Carry Task is located in Appendix C.

The job analysis results indicated that pushing activities were common
across Army jobs, and therefore, the Push Task was developed. Althouagh
isometric pushing forces have been measired in past research studies, little
research has involved dynamic pushing. TYhe research related to isometric
pushing has shown that hand and foot placement, body position, and traction had
an effect upon the amount of force that could be generated (Ayoub & Mchaniel,
1974; Caldwell, 1964; Kroemer, 1969)." The tack of reseach reiated to dynamic
pushing is partially due to the difficulty in maintaining a constant
coefficient of kinetic friktion (u ) and in determining the coefficient of
static friction (”k)'
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To minimize the probiems associated with dynamic pushing, three
factors were taken into consideration. First, a sled was designed which
could withstand both the vertical and horizontal pushing forces exerted
by the soldiers. In an attempt to standardize the coefficient of fric-
tion betweer the sled and the plywood runway at the four installations
and to minimize the Army's constructon costs and time, a sheet of Type
304/18 gauge (0.048 inch thick) stainless stee]l was mounted on the
bottom of the sled. Further the type of plywood (A Ferr) was also
specified.

Second, to stancardize the body position, the soldier pushed at the
point which corresponded to 70 percent of the soldier's height. The
selection of 70 percent was based upon past research by Kroemer (1969),
who determined that the greatest force could be applied in this posi-
tion. Finally, the footwear specified for the testing session was Army
jssue combat boots. Use of non-issue boots (i.e., jump boots) or per-
sonal footwear would have allowed for excessive variance in the amount
of traction the, soldier could attain.

Since sandbags had to be used for weight due to the lack of avail-
ability of marked lead weights, the administrators were insiructed to |
weigh the sandbags prior to each test session to determine if the weight
was correctly marked. If the weights were incorrect, bags were filled
to maintain the correct weight. A complete description of the Push Task
is found in Appendix (.

The Torque Task was designed because the job analysis indicated
that many physically demanding Army tasks involved pulling movements for
such activities as engine repair or.changing tires. These tasks
consisted of torquing movements with wrenches (e.g., luge, torgue, open
‘end). A hydraulic systeh was considered in the design of the torquing
iask; however, the cost and lack of technical services at the four
military installations prohibited the use of such a system, Therefore
an isometric pulling movement that simulated the use of a torque wrench
was designed. )

The Torque Task required a soldier to pull on a torque wrench until
maximum force was attained on the dial. A bolt was welded to a plate
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and fastened to the shelving standard. The torque wrench was placed on
the bolt at a 45 degree angle to reduce the magnitude of force the -
soldier could generate. This ensured that the forces would not exceed
the maximum of the torque wrench (600 ft-1b). As described for the Lift
Task, the anthropometry Wterature was used as the basis to standardize
the vertical height at which the soldier pulled on the torgue wrench
(Churchi11 et al., 1971; Churchill et al., 1977; White & Churchill,
1977). To eliminate the factor of body weight in the task, the instruc-
tions specified that the soldier must lean against the shelving stand-
ard. A complete description of this task is located in Appendix C.

" The length of the moment arm in the Torque task was one foot.
Therefore the force in pounds was recorded directly from the dial.
Since the moment arm was not perpendicular to the force generated by the
soldier, the known values were substituted into an equation to obtain
the force value (i.e., Torque = rfsin 8, where r is the radius, F is
the force, and 6 is the angle {45°) between r and F).

To provide consistency in the units of measurement with the USARIEM -
data, the English units associated with the CPTs were transformed into
metric units. '

Basic training criteria. Several other criterion measures of
physical capacity were selected. Physical Proficiency Test scores
(i.e., Sit-ups, Push-ups, and Run), sick call, profiles, and separation
data were co]]ected because they were expg\ted to indicate a soldier's
ability to cope successfully with the physical demands of Army work
(Figure 3). The Physical Proficiency Tests were selected for two
reasons. Eirst, this training has been shown to be an imrortant
component of a soldier's physical readiness and is required to complete
- Basic Training. Second, the professional guidelines established by the
American Psychological Association (Principles, Division 14, 1980)
stipulate that measures of training effectiveness should be a part~§f a
validation study because of the need to consider improvement in
abilities that may take place during this time period. In contrast to
Phys1ca1 Proficiency Test scores, the medical and separation criteria
were found to be often confounded by other variables such as attitude
and motivation. For ‘example, the accuracy of the reasons stated for
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Criteria | Scoring Procedure Pﬁysical Factor Tested

—

Physical Proficiency Tests .
Sit-ups Numbq{ in 60 seconds Isotonic Strength

Push-ups Number 1n 60 secords Isotonic Strength
Two Hile Run Number of seconds to ferobic Capacity
| completion

Medical Data

~ Profile Number of days restricted duty
- Sick Call Number of times

~ Body Svstem Involvcd

‘Separation Data

* Medical Discharge

~ Recycled

TOP (motivational reasons)

% | Figure 3. Basic Traiaing Criteria
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separatio.i were varied and uncertain, Therefore, analyses related to
these criteria were secondary to those involving the CPTs agd Physical
Proficiency Tests. '

Description of MEPSCAT. The MEPSCAT was developed by the Exercise
Physi-" 7i. < T~n of the USARIEM (Sharp et al,, 1980). In the precent
research, ¢ battery included six tests (Figure 4). The tests assessed
several areas of physical capacity including body composition, isometric
and isotonir strergths, and aerobic capacity (Appendix D). USARIEM
selected these tests because they were hypothesized to be predictive of
physical performance in physically demanding job tasks (Robertson, 1982;
Kowal, 1980; Sharp et ail., 1980).

Procedure

The specifications for the CPTs were sent to officials at each
installation so that the necessary equipment c~uld be obtained (Appendix
€C). Initially, the installations were reques.:.J to obtain actual Army
equipment for the Lift and the‘Carry Tasks (Appendix C, p. 22).

However, the Army was unable to procure the same equipment at each post
or even similar equipment with the same weight and dimensions.
Therefore, in order not to undermine the standardization and reiiabi1ity
in the CPT administration, the request was revised. Wooden (20" x 12" X
15") boxes were constructed at each installaticn and weighted to the
pounds specified. '

We conducted two-day training sessions in CPT administration at
each installation (Forts Lee, Gordon, Jackson, and~Sam Houston). These
sessions consisted of presentations related to instructions and scoring
procedures on the first day, followed by practice administration of the
CPTs to a small group of soldiers on the second day. Research staff
were present on the first day of the actual CPT administration to ad-
dress problems with scoring or administration. A copy of the score
sheet used for administering the CPTs is in Appendix E.

Research Participants

Research participants were 980 male and 1,003 female soldiers.
Figure 5 shows the schedule which was followed in the validation. The
MEPSCAT was administered by USARIEM before and after Basic Training, and
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Test Scoring Procedure Physical Factor Tested

lean" Body Mass Total Body Weioht (Kg) « Percent Body Fat x Anthropometric Measure
Total Body Weloht (ko) = Lean Body Mass (Kg)

H"and Grip | kg o Isometric Strength
38 om Upright Pyl K Isometric Strengfh
Lift to 60 1nches % Kg | | . - lsotonic Stmﬁéth
Lift to 72 mches | I 'Kg ‘ ‘ Isotonic Strength
Predicted Maxima] Ml-Kg'].Min'] | | erabic Capactty

Oxygen Consumption

— " .

i

Figure 4. Description of MEPSCAT,



1982 | | 1983

r 1 1
Instruments Sept Ost Nov  Dec J?n | ng Mar April M?y June July ‘
) } ! ! i

J—

MEPSCAT given before Basic
(women = 1,003)
(ren = 980)

-
i

4

MEPSCAT given after Basic |
(women = 112) |
(en = 9C)

Criterion Performan, Tas: [
given: after AT

(women = 513)

(men = 529)

Ft. Lee | L |
Ft, Gordon g | , .
Ff; Jackson |
Ft, Sam Houston y e g

T

MEPSCAT given after ALT o \
(women = 486) u v ' /
(men = 465)

‘Data Analysis ‘ o |
Technical Report

T
..

Figure 5. Chronology of MEPSCAT validation.
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again after AIT. The number of soldiers who took the MEPSEAT varied
with time of administration. Thé’samp1e of soldiers who took the'test
battery at the end of Basic Training was small because it was to be used
in an analysis which addressed an issue r.nsidered less important than
the validation. This secondary analysis examined the change in physica)
proficiency as a function of training.

The _PTs were given at_the end of AIT to soldiers who had taken the
MEPSCAT br“ore Basic. About 53 percent (or 1,042) of the original group
of 1,983 soidiers who took the: MEPSCAT bpefore Basic were not given the

CPTs at the end of AIT {i.e., 513 women and 529 men). There were
" sevaral reasons for this loss of participants. First, officials at
several of the installations assumed that testing did not have to be
ready to begin until January 1983; therefore, students in the self-paced
AIT schools graduated without taking the CPTs. Second. the admfnistra-
t'rs responsible for giving the CPT at the end of AIT did not have a
complete list of all MEPSCAT participants. Third, some soldiers who had
taken the MEPSCAT before Basic at Ft. Jacksor may have been subsequently
a different MNS and sent to an AIT school not located at one of
the four military installations (For's Lee, Gardon, Jackson, and Sam
Houston),

38
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RESULTS

Descriptive Statistics Based on Total Sample

Characteristics of examinees. The sample was compoéed of 1,983
soldiers (930 men and 1,003 women) with a mean age of 20.0 years (Table
2). The men's height and weight were 175.1 c¢cm and 72.9 kg, respec-
tively, while the women's were 162.6 cm and 58.5 kg (Table 2).

MEPSCAT total sample. The means and standard deviations for the
MEPSCAT are presented in Table 3. The 1abel gre-Basic indicates the
soldiers who took the MEPSCAT before Basic Training. Post-Basic is the
1atel used to identify a subsample (n = 202) of soldiers out of the
original 1,983 who alse took the ME: 5CAT at the end of Basic Trainina.
 This post-Basic group was used to establish the level of improvement in
the MEPSCAT following eight weeks of training. Finally, post-AIT was
another subsample defined as the soldiers who completed Advanced Indivi-
_dual Training (AIT) in a specifi. MOS. Paired T tests were used to
probe for significant differences between these three administrations of
the MEPSCAT (Appendir F).

As mentioned previously, the MEPSCAT Battery consisted of six
tests: Lean Body Mass (Percent Body Fat), Handgrip, Lift 60 -Inches,
Lift 72 Inches, Upright Pull (38 cm), and Predicted Max VO,. Percent
Body Fat (% Fat) was used to compute Lean Body Mass (LBM) from the
foiiowing equation: '

Equation 1: LBM = Body Weight (kg) - % Fat X Body Weight (ka)

Since LBM is a derivation of % Fat, these concepts will be discussed

simultaneously. Although the total sample exhibited little change in ¥
Fat, there was a significant (p <.001) increase of 3. ‘1% in LRM from pre-
Basic to post-AlIT. The total sample had a pre-Basic % Fat of 20.7% and

an LBM of 52.1 kg. The post-AIT ¥ Fat and LBM were. 20.5% and 53.7 ka,
respectively. ' ‘
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Characteristics of Examinees

TABLE 2

Total Men Women
Units X (5.0.) X (5.D.) X (S.D.)
Age at IMT* Years . 20.0.(3.0) 19.5 (2.5) 20.4 (3.3)
(n=1,963) (n=980) (n21,0u3)
Height | Cm 168.8 (9.1)  175.1 (6.8)  162.6 (6.3)
| (n=1,983) (n=980) (ns).003)
“Weight Pre Basic Kg 65.6 (11.5)  72.9 (10.8)  58.5 (6.7)
; | (n=1,983) (n=980) (n=1,003) -
Post Basic Kg 66.7 (9.2) 73.5 (7.6)  61.3 (6.3)
~ (n=202) (n=90) (n=112)
Post AIT Kg 67.4 (10,0)  73.9 (8.5) 61.1 (6.9)
(n=951) (n=465) (n=486)

* Initial MEPSCAT testing.

RV N
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{ 3/3

e |
Mean MEPSCAT Scores of Men and Women
T (Separate} ,:nn;l
Value rcentage
‘ fotal Men Women Netween Men of Men's
Units Y (5.0.) Y (5.0.) Y (5.0.) and Somen Score
Percent Fat Pre-Basic % 20.7 (6.4) 16.2 (5.2) 5.1 (1.9) 42.05" 1.9
. (ne1,983) {n*980) (n=1,003) |
Pust-Basic § 19.7 {6.}) 14.0 {3.4) 4.3 (.4 31,6400 173.6
(ns202) (n*90) {ne112)
Post-AlT % 0.5 (6.5) 15.1 (3.8) 5.7 {3.8) 42,9100 170.2
(ns951) (ne465) (ne486)
Lean Body Mass
Pre-Basic K¢ 52.1 (10.2) 60.7 (6.8) 3.7 (4.2) 67,000 12.0
(ﬂ" .983) (N&N , (“" ow” //
Poct-Bastc Kg 50 (9.7) 63.0(57)  46.2 (4.1) 2),5504 1.3
(n=202) (ne90) {ne112)
Post-AlT K9 53,7 (10.2)  62.6 (6.3) 5.3 {4.9) (8.6)400 12.4
(n2959) (ne465) (n=4B6)
*p .08
" p 5.‘0‘
e p f--OO‘
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TABLE 3 (Continued)

1 (Scp:rlu) Nomen 's
¥alue Percents
fota! ] hen omer Between Hen of Hen'?
Test Units T(5.0.) £{5.0) T (5.0.) and Women Score
Handgrip Pre-Battr Kg 8.7 (10.8) 0.4{7.3) 30.2 {5.5) 59.03uce 63.7
(ne1,975) (ne976) {ne999) |
Post Batic  Kg a8 (1. 527 (.8) N1 (4.9) 20, 83eve 62.8
. (ne202) (n=90) (ne12)
Post-All Kg 42.9 (11.6) 5.6 {1.7) 1.7 (.6) 4,210 o.1
(ne946) (ned62) {ned8d)
Life 60 [a Pre-Basic  Kg 6.1 (115 6060007 9.9 (5.4) 80.10%ee 9.2
(ne},955) {n=969) (ns986)
Post-Basic Kg 48.0 (15.8)  63.0 (9.9) 3.7 (6.0) 22.9) 10 8.7
| {n*199) (n090) {ns109)
Posc-AIT K¢ 9.6 (1.7)  65.5(10.9) .4 (56)  55.68%% 52.5
(ne943) (ned60) (n=483)
Lift 72 InPre-Basic  Kg 8.0 (17.5) 5.7 (10.8)  25.6 (4.7) 84,0840+ .1
(ne] ,955) (n969) (n4986)
Post-Besic K3 4.1 (16.2) 59.6 {10.0) .3 (5.)) 23,96+ 52.%
(ne199) (n=90) (n*109)
Post-AIT K¢ 5.9.18.0) 621 (11,0) 0.4 {5.0) 56.20vn .0
(ne941) {ne460) (nedg})
tp .05
1 p < 0l )
Y




% TABLE 3 (Continued)

| 1 (Sep:rm) ’Mn;s
Yalue ercentage
”Ioul “Hen ._m“ Between Men of Men's
Test Units X (5.0.) Y (5.0.) X (5.0.) and Women Score
bpright Pull Pre-Basic K9 00,6 (28.7) 8.2 Ml (13.5) §9,330e¢ 61.8
(ne1 ,9M) (ne974) (n1,000)
Post -Basic K9 NeA (05 W22 (4 9 (12.6) 19.860# M.
(02199) (n*90) (ne109)
Poct-AlT Ke A (R N8B () B2 () RS 6.0
(ne944) (n=461) (n=483)
Predicted M Y0, pre-Bastc  ekg iminl 018 (0.7) 468 (1.3) %5 (6.8) 2.\ 7.0
(n_fl ) (ne115) (ne659) "
Post-daslc alokglmin’} 45,0 (9.9) 51,7 (1.8)  40.6 (1.7) 992000 B
(ne1%4) (n=89) (ne105) :
post AT wlkg"lmin? 0.9 (9.0) 53,0 (1.7 2.8 (1.0) 21,0400 80.6

(ne920) (ned82) (ne468)
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The strength tests consisted of the Handgrip, Lift 60 and 72, and
Upright Pull. The mean for the Handgrip was 38.7 kg at pre-Basic and
42.9 kg post-AIT. The scores for the Lift 60 and 72 of 45.1 kg and 41.0
kg, respectively, were similar tc the pre-Basic scores. Likewise the
sccres at post-AlT, 49.6 kg and 45.9 kg, only differed by 3.7 kg. The
pre-Basic and post-AIT means for the Upright Pull showed the largest
improvement rising from 100.6 kg to 121.4 kg. These improvements on the
sgfength tests ranged from 10.9% to 20.BX and were 3l significantly
~different (p<.001).

The predicted Maximal Oxygen Consumption (Max VOZ) at pre-Basic,
41.8 ml‘kg'l-min'l, was above average for a normal population with a
mean age of 20. Following Post-AIT it increased siani€icantly (p<.00?)
to 47.9 ml-kg~l-min-1, '

The subsample of 20. soldiets who were given the MEPSCAT at post-
Basic improved significantly (p <.001) on all the MEPSCAY tests. The
percentage of improvement ranged from a 3.1% for LBM (52.1 to 53.7 kg)
and 7.6% for Lift 72 (41.0 to 44.1 kg) to 13.7¥% for the Upright Pul
(100.6 to 114.4 kg). Similar improvements were seen from post-Basic to
post-AIT on Upright Pull (p <.001), Max VO, (p <.001), Lift 72 (p <.01),
and LBM (p <.05). However, this subsample showed nwo improvement on the
Handgrip or Lift 60. Conversely, there was a significant (p <.001)
increase in ¥ Fat from post-Basic to post-AIT. Results of the MEPSCAT
for this subsample indicated that improvement did take place from pre-
Basic to post-Basic and that these levels of fitness either remained
stable or improved following AIT.

The level of performance on all measures was about the same when
comparing ccores based on the subsample of 202 soldiers with those based
on the total sample. When this post-Basic subsample was compared to the
total sample on the MEPSCAT at pre-Basic, post-Basic, and post-AIT no
significant difference; were found. When the subsample and total sample
were compared on the CPT's a significant (p <.05) difference was only
found for the Lift Task (Appendix G). Similarly, on the Physical
Proficiency, significant differences (p <.05) were fgund for only the
running task.
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Criterion performance tasks. On the average, the total sample was
able to 19ft 40.7 kg to chest height (Table“). Each examinee carried
the heaviest weight lifted as far as possible (maximum 60.96 m), which
resulted in a mean value of 4,349.3 kgm, Following the Push pretest,
the sled was pushed as far as possible (maximum 18.29 m) in 30 seconds,
which resulted in a mean score of 2,116.1 kgm for this task. The mean
for the Torque Task, génerated from three trials, was 164,53 N for the
total sample. .

Physical Proficiency Tests, The Physical Proficiency Tests con-
sisted of Push-ups, Sit-ups, and a One Mile (pre-Basic) and Two Mile
(post-Basic) Run. Table § shows that significant (p<.001) improvement
was made from pre-Basic to post-Basic in the Push-ups and Sit-ups. The
means for the pre-Basic and post-Basic Push-ups were 16.3 and 33.3,
respectively. This represented a 120.2% increase. The Sit-ups in-
creased from 40.4 to 57.8 or a 45.8% increase. The One Mile Run mean at
pre-Basic was 8 minutes and 15 seconds (495 seconds) and the post-Basic
Two Mile Run was 15 minutes and 52.8 seconds (952.7 seconds). The
percent improvement could not be calculated based on time to comp\ete
the Run. Therefore, the times for each soldier were converted to
ml- kg’1 .min-1. The score for the pre-Basic One Mile Run was a4.7
ml- kg‘1 mm’1 while the score for the post-Basic Two Mile Run was 45.0
m\-kg‘l-m1n -1, Thus the soldiers jmproved their oxygen uptake from pre-
Basic to post-Basic. In order to standardize the Run times, all further

analyses (e.g., regression, corre1ation)_used the oxygen uptake value
instead of the Run time. ' ‘

Gender Differences

The following sections give an overview of the differences between
men and women on the MEPSCAT, CPTs, and Physical Proficiency Tests.
Hote111ngs T2 analysis was used to test for overall gender differences
in the MEPSCAT, CPTs, and Physical Proficiency Tests due to the high
jnterrelationship of physical performance parameters. Following the
Hotelling's T2 ana ysis, sepurate univariate t-tests were computed to
probe for differences. The t-value used was either T (separate) or T
(pooled) depending upon the test for homogene ity of variance.
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- TABLE 4

Descriptive Statistics for Criterion Performance
| Measures for Men and Komen

I(S;p:rm) Nomen's
alue Percentage
Totﬂ Men Komen Between Men of Hen's
Units 'S.D.) X(s.0.) ¥ (s.0.) and Nosen Score
Ky 0.704.3) 508 (1.7)  30.2 (7.8) 33.61ewe 59.4
(ne1,042) (nw529) (n2513)
Carry Task Kom 4,309, 5,412 16,0 18.35¢40 58.3
(2,13.0) (2,442.2) (1,437.6)
{ne1,036) (na524) (n2512)
Push Task Ko 2,116.1 2,51.8 1,638.5 14,0400 6.5
(1,183.2 (1,318.2) m.y |
(ne1,031 (ne522) 509 |
'“76fQU!‘fask . SN T BRSHSS5) T, H0.% (412,01 35h - (267:8) g ageee .

(n+978) (n=486) {ned92)

’
»
L]

2
SE=K

| Sadl Boll X
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TABLE 5

Mean Physical Proficiency Test Scores

' of Men and Women
| ! (Sepgrm) Nomen's
Yalue Percents
“Total , Men Women Between Men of m.g‘
Test Units X (S.D.) i(s.0.) 1(s.0.) and Nomen Score
Push-Up Pre-Basic Naber 7 16,3 (129) 20,1 {1.6) 1.6 (8.0)  26,050% L X
(ns],320) (ne791) (ne529) .
Post -Basic Nmber 33,3 (15.0) 442 (10.9) 21.8 (8.8) 38,5000 9.
(ns1,1579) (neB14) (ne765)
$1t-Up Pre-Basic Neber 404 (13.0) 4.2 (12.6) 317 (13.2) 6,198 89,
| (ne1,320) (ne791) (ne529)
Post-Basic Number 5.8 (9.9) 60.2 (8.9) 55,5 {10.4) §.544% 9.2
(n=1,580) (n‘ﬂlﬁ) {ns765)
OneMile Run Pre-Bastc  Seconds  495.0 (131.4)  45.) (117.7)  518.4 {109.2)  ~19.89+ no
(w1, 200 (251} (nsd50) ‘
Two Mile fun PostBasfc  Seconds  952.) (1U7,0) 845.8 (72.4)  1,060,9 (10.3) -32.064% 19.2
(ne1,569) (ne812} (ns787) -
Cepts |
*p .0l
" E,(m /




MEPSCAT. The results of the Hotelling's T2 indicated that there
were significant (p < .001) differences between men and women at each of
the testing periods. The data presented in Table 3 indicate that the
men had a significantly (p <.001) higher LBM of 52.1 kg pre-Basic
compared to 43.7 kg for the women. This pattern remained the same
throughout post-Basic and pcst-AIT with the women's {BM being 72.0% to
72.4% of the men's. These results were similar to those found in past
research which indicated that women's LBM was 43.5 kg to 45.9 kg and
men's was 62.4 kg to 66 kg (Oaniels, Wright, Sharp, Kowal, Mello, &
Stauffer, 1980; Sharp, et. al., 1980). Both the men and women showed
significant (p <.001) increases in LBM from pre-Basic to post-AlT.

The women were found to possess a significantly (p <.001) greater
amount of body fat. When the women's ¥ Fat was expressed as a percent-
age of the men's, the women at pre-Basic were found to possess 54.9%
greater fat than men and 70.2% greater at post-AIT. Although the men's
% Fat~décreased significantly from pre-Basic to post-AlT and the women's
increased significantly, these increases and decreases were within mea-
surement error {(i.e., 3%¥). Further, women usually have approxima*ely 5%
'to 9% more essential body fat stored in bone marrow, organ tissues, and
tissues in the spinal cord and brain than do men (McArdle, Katch, &
Katch, 1981). The % Fat for men (184% to 16.2%) and women (24.3% to
25.7%) was within the ranges found in past research on U.S. Army per-
sonnel (Oaniels et al., 1980; Sharp et al., 1980).

The men demonstrated significantly (p <.001) higher scores on the
four strength tests at pre-Basic, post-Basic, and post-AIT (Table 3).
The women's percentage of the men's score ranaed from 45.1% to 64.3%,
with the women more closely approximating the men in the Handarip and
Upright Pull. The men's Upright Pull was 121.4 kg at post-AlT and the
women's was 95.2 kg (78% of men's score), as opposed to the post-AlIT
Lift 72 scores for men and women of 45.9 !o and 30.4 kq (6F.2% of men's
score), respectively. These results were ~%»ilar to past research which
indicated that the absolute strength of women in the upper and lower
body was 50% to 70% of those for men (Berger, 1982; Wilmore, 1982;
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Laubach, 1976; Cooper, Schemmer, Gebhardt, Marshall-Mies, & Fleishman,
1982; Knapik, Kowal, Riley, Wright, & Sacco, 1979; Knapik, Vogel, &
Hright, 1981). “Further, both the men and women demonstrated significant
(p <.001) increaéb; in all strength tests from pre-Basic to post-AlT.

Although the Max VO, was significantly (p <.001) difierent. between
men a- ' women, th~ women's score of 42.8 ml-kg -L.nin-1 was B0.6% of the
men's mean ¢’ 53,1 ml-kg -l min-1 at post-AIT. Both groups showed
significant (p <.001) improvement from pre-Basic to post-AlT with the
men increasing 13.5% and the women 17.3%.

CPTs. Tﬁe men's scores in the four CPTs were greater (p <.001)
than the women's (Table 4). The men were able to 1ift 50.8 kg and the
women lifted 30.2 kg or 59.4% of the men's 1ift. Likewise the women's
scores in the Carry Task was 3,195.0 kgm or 58.3% of the men's 5,477.2
kgm. However the women were able to score proportionally higher in the
Push and Torgque Tasks with scores of 1,638.5 kgm and 1,351.1 N, respec-
tively. These scores were 63.5% of the men's Push Task score x =
- 2,581.8 kgm) and 69.6% of the men‘'s Torque Task score (X = 1,940.5 N).-

Physical Proficiehcy Tests. The women's scores on the Push-ups,
Sit-ups, i¢nd Run ranged from 34.4% to 92.2% of the men's across pre- and
post-Basic (Table 5). The men's scores were significantly (p <.001)
better than the women's on all three tests. Initially the women were
able to perform 7.6 Push-ups to the men's 16.3. However the women im-
proved to 21.8 or 186.8% improvement. This improvement brought the
women to 49.3% of the men's post-Basic score of 44.2. In the sit-ups
the women's percentage of the men's performance at post-Basic was 92.2%
with the women's mean being- 55.5 Sit-ups in 60 seconds and the men's
60.2. This percentage (92.2%) is slightly higher than the ones reported
by other researchers for the trunk musculature (Berger, 1982; Myers et
al., 1981; Myers, Gebhardt, Crump, & Fleishman, 1983). Finally the
women's times for the One and Two Mile Runs were @ minutes 38 seconds
and 17 minutes 47 seconds, respectively, and the men's were 7 minutes 25
seconds and 14 minutes 6 seconds.
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Test-Retest Reliability

The test batteries and criterion measures (i.e., MEPSCAT, CPTs, and
Physical Proficiency Tests) were evaluated for test-retest reli-
ability. The reliability of the CPTs was evaluated at the four military
installations, while the other two measures haa\geen evaluated in pre-

vious research efforts. N\

MEPSCAT. The MEPSCAT tests have been shown 1;\past research to be
reliable measures of strength and c2 vascular enéﬁg;hce. The Upright
38 cm Pull was reported to have a reliability ranging from .89 to .97
(Cooper et al., 1982; Knapik et al., 1981), while the H;hggr1p had a
reliability of .91 (Fleishman, 1964; Vogel, Note 1). The\Q1ft' to €0
and 72 inches have a reliability of .90 (Vogel, Note 1). The methocs
and protocols (step test and bicycle ergometer) used to determine the
predwcted Max VO, have been shown to be reliabie and interchangeab1e
measures of Max VO, (Astrand & Ryhming, 1954; Vogel, Note 1). The
reliability of the Step Test protocol developed by USAPIFM was .88
(Vogel, Note 1). Furthermore, the test-retest reliability of skinfold
for the determinat*on of percent fat has been shown to be .95 (RAHPERN,
1980).

+ CPTs. The reliability of the CPTs was determined by retesting 123
(men = 60, women = 63) MEPSCAT soldiers at the four military installa-
tions (Lee, Gordon, Jackson, and Sam Houston) with a one to three day
interval between administrations. The correlations between the scores
obtained in the two test sessions were calculated. .The resulting esti-
mates of test-retest reliability are presented jn Table 6. A1l of the
CPT test scor.s showed considerable stability over time. Reliabilities
for the Carry and Push Tasks were expected to be lower because of the
single trial nature of the two tasks, and the uncontrollable variation
in such factors as motivation of the soldiers and friction between the
sled and the runway, e ’ |

Physical Proficiency Tests. The reliability of the Physical Pro-
ficiency Tests has been established by past research over several dec-
cades. Fleishman (1964) demonstrated a reliability of .88 for Push-ups
and. .72 for sit-ups. Other researchers have found these reliabilities
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TABLE 6

Test-Retest Reliability for the
Criterion Performance Tasks

Lift Task
Carry Task
Push Task

Torque Task

Total
.90

(n=123)
.64

(n=123)

A
(n=122)

. .92
(n=104)

Men

.67
(n=60)

.57

{n=60)

.54

(n=60)

.83

Women

.69
(n=63)

.45,
(n=63)
.69
(n=62)

.82
(n=52)
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for Sit-ups to range from .68 to .94 (AAHPERD, 1980). Correlations
between runs of varfous distance and Max V0 have beer found to rance
from .54 to .90 for males and females (Cooper, 1962; Katch, 1970).

Correlational Analysis of Pre-Basic and Post-AIT MEPSCAT Meas.res

Appendix H contains a complete correlation matrix of'the‘fo1lowinq
measures: Sex, Age, Height, Weight, MEPSCAT measures at pre-Basic,
post-Basic and post?AIT,'CPT measures, and Physical Proficiency measures
a' pre- and post-Basic. This matrix contains the correlations for the
total MEPSCAT sample (T), and the men (M) and the women (W) separately.

The correlations between the pre-Basic and post-AIT scores on the
MEPSCAT for the total sample were quite high overall (Tab\e 7). They
ranged from .86 to .98, with the exception of .66 for the Max VO,.
Athough the separate correlations for men and women (r = .48 to .94)
were lower, they basically paralleled those for the total sample except
for men's and women's Max VOp- |

Analysis of Medical Data

Medical data were collected on the total sample in order to deter-
mine if there were relationships between sick calls and days on profile
(i.e., restricted duty), and scores on the MEPSCAT. Figure 6
illustrates how the medical data were organized for analysis. Table 8
presents the number of%sick calls for men and women during Rasic
Training. The results of -this analysis were similar for both groups in
that 62% of the men ha& no sick calls and 59% of the women had no sick
calls. Likewise the remaining percentages for one through six or more
sick calls were_simi1ar for men and women.

The sick calls wére categorized by body system (e.g., musculo-
—skelq\_l, card1ovascd1ar etc.) to determine which system accounted for
the majority of the s1ck calls in the total sample, and the men's and
women's sarple (Table 9). Due to the infrequency of sick calls in the

- neurological, v1sué\, auditory, skin, and hemopoietic systems a category

of "other" was cr?ated to form a composite of these systems, The re-
sults indicated that the musculoskéletal system accounted for the great-
est percentage of injuries (i.e., 56%) followed by the respiratory



TABLE 7

Correlation Between Pre-Basic and
Post-AIT Scores for the Total Sample on the MEPSCAT

Handgrip

Lift 60

Lift 7¢
Upright Pull
l.ean Body Mass

Percent Fat

Max V02

Total
.92

{n=946)
.95
{n=933)
.95
(n=931)
.86
(n=944)

93

93
© (n=931)

.88
(n=951)

.66
(n=662)

Men

.79
(n=462)

.80
{n=459)

.80
(n=459)

.63
(n=461)

-
(n=465)

7
(n=465)

.48
{n=343)

Women

.75
(n=484)

.69 .
(n=474)

.68
(n=472)
.59
/n=483)
.92
(n=486)
73
(n=486)

.48
(n=319)

37

33



/
7

ORGANIZATION OF MEOICAL DATA FOR ANALYSIS

Day of Cycle for Sick Call or Adeinfstrative Action

System Affected

4. broken bone/
. distocation
5. shinsolints"
6. corns/blister
1. Ingrown toenal}
' flat feet \

Retum to (uty|

Profile
|

Kamber of Days
on Profile

Physical Therapy

Howlml

~ [Medical Review lmd]
Recycle| Medics)
Discharge

Fiqure 6. Organization of Medical Data fdr,A’.nalysis'.
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[Nsculoskeleta) Cardiovagcular Inesptratory Gastrointestingl Gen{tourinary Other
kb Spechfic Symptons Specific Symptoms Specific Symptoms Specific Symptoms Spacific Smﬁﬁ
Loveck 10 g0t | 1, chest papmy/ l““’/“\'"/l’"ﬂl' I upset stomch/ ’ " .

' ' . urinary or A .
3, shoulder 11, leg N ponii paln/cramps/fly ! ‘I'nfect{o: e ; m:'::; ,
Joback 12, knee 2. blacknuts |- sore throat L constipation 2. blood In urine/ ). covghs.up bl
Lam 10 ankle 3 elevation of 3. breathing problemi | 3. fnfection. kidney probiem ‘: dental ‘:nn’
5, elbov 4, feet blood pressure | | Hinus condition | | 4. bloady stoal ), yezst Infection 5, or infaction
b wrist 15, toey 4 feelhig dizgy : st 5. dlet counseltng {, qyno. appointment e
1. Nrds 16, abdosen | | § congenital heary 7. chest congestion | | 6, gl bladder prob. (S, birth control pills | | 6. eye prodlems -
g. mqm :; m: cond!tion « W} lergy ; ulcer | 6. excessive bleediny | | 7. blood testy)
) , « heorrhotds - e .
\ I I 9. diadetes . ( mm .
N"‘ s . sellen glonds
1. sseain/spratn " I
2. pa\\/mllingl

smsk reaction
) s:tfmss/mpm Outcome of $1ck Call

dise ’



TABLE 8

iumber of MEPSCAT Soldiers Who Had One or More ,
Sick Calls During Basic Training

I

/

/

/
;;ﬁber of Sick Calls ‘ Number of Men Numbef of Women

During Basic Training (n = 980) (n = 1,003)

0 607 £2% 589 593
] 204 21% 188 19,
2 _ 96 10% 114 1Ak
3 41 4% 57 6%
4 17 2% 27 3i
5 | 9 1% 21 2%
6 or more , 6 1% 7 1%
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TABLE 9

Percentage of Sick Calls for Men and Women
Classified by Body System!

Total Men Women
System? (n = 787) (n = 372) (n = 414)
Musculoskeletal 56% 50% 67%
Cardiovascular 5% 6% 4%
Res, iratory 12% 15% 1%
Gastrointestinal 5% 7% %
Genitourinary 5% 1% 10%
Other 14% 17% 11%
Misc<ing Information 3% 45 )
Total Number of Sick Calls 1,51 668 768
Number of Sick Calls Adjusted 668 692
for Different Sample Size
Percentage of Sick Calls for 49% 51%

Men and Women Adjusted for
Sample Size Difference

1 Columns may not sum to 100 due to rounding error.

2 See Figure 6 for the specific symptoms in each bodily system.
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system (i.e., 12%). Similar results were found for both the men's and
women's samples, with the musculoskeletal system accounting for 67% of
the women's sick calls and 50X of the men's, However, the women did
have a greater percentage of sick calls related to the genitourinary
system, When the total number of sick calls was adiusted for sample
size, the women were found to account for 51% of the total sick calls
and the men for 49%.

The musculoskeletal injuries were further divided by body part and
gender (Table i0). The greatest percentage of the musculoskeletal sick
calls for the tota) sample were associated with the feet, knee, back,
ankle, and leg. Although similar percentayes were found in the men's
and women's sample, the women did have a higher percentage of leg in-
juries than the men,

Table 11 illustrates the number of sick calls for mer and women
that resulted in days on profile (i.e., restricted duty). For example,
16 of the men's sick calls and 12 of the women's resulted in one day on
profile; while 39 of the men's sick calls and 69 of the women's resulted
in five days on profile. When the total was adjusted for differences in
sample sizes, the percentage of profile days for men was 40% and the
percentage of profile days for women was 60%.

In summary, the medical data indicated that sick calls and profiles
were prinarily related to the musculoskeletal system, Further, women
were not receiving a greater percentage of sick calls than men, but did
account for 20% more days on profile.

Co-relations Among MEPSCAT Measures

The correlations among the MEPSTAT measures rabqed from .83 to .9°
?br the strength weasures (Table 12). However, ihé correlations between
these strength measures and Max V0, were lower, ranaing from 30 to
_47. These results demonstrated that there was some independence be-

tween the strength and cardiovascular measures.

Validity Analysis

validation using sepasation and medical data. The separation deta

(i.e., medical discharge, recycle, and an AR-635 discharge) were
correlated with scores on the MEPSCAT to determine if significant

4]

(W1
\I



TABLE 10

Percentage of Sick Calls for Musculoskeletal System
Divided by Body Part and Gender!

Body Part Total Men Women
Feet 26 26 26
Knee 18 16 20
Back 17 16 17
Ankle 13 12 13
Leg " 7 13
Shoulder 4 5 3
Arm 2 3 1
Hip 2 2 2
Toes 2 3 1
Groin 1 3 0
Fingers 1 1 <]
Hands 1 2 <1
Neck 1 2 1
Side v 1 <1 1
Head - <1 0 <1
Abdomen <] 0 1
Wrist <] 1 1
Elbow <] <] <
Number of Sick Calls Related to the 849 332 517

Musculoskeletal System

*

1 Columns may not sum to 100 due to rounding error.
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TABLE 11
Total Number of Days on Profile* by Gender

Total Total
Cunulative Cumulative
Number Number
Number of Number of of Sick Number of of Sick
Days on Sick Calls Days for Stck Calls - Days for,
Profile for Men Men for Women Women
1 16 16 12 12
? 24 64 43 98
3 119 [ ¥4 141 521
4 10 461 16 585
5 39 65¢ 62 930
6 1 662 8 978
7 2 809 12 1,517
8 9 881 6 1,565
9 0 88} 2 1,583
10 5‘ 93) 12 1,703
1 0 9N 0 1,703
12 1 943 3 1,739
13 0 943 0 1,739
14 1 957 5 1,809
15 2 987 2 1,839
16 0 987 0 1,839
17 0 987 0 1,835
18 0 987 0 1,839
19 0 987 0 1,839
20 2 1,027 0 1,839
ra] 1 1,048 2 1,881
> 4 1.136 2 1,925
Adjusted Totals 1,136 1,734
for Different . (n=373) (n=d14)
Sample Size )
Percentage Adjusted 40% 60%
for Sample Size
Difference

*Restricted duty ‘=.g., light work only).
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Correlations Among MEPSCAT Measures*

TABLE 12

—

Upright
Lean Body Mass Handgrip Lift 60 Lift 72 Pull Max uuz

Lean Body Mass |

1 .83 (1975) U9 (1955) .89 (1955) .84 (1974) 40 (13M4)

M 49 (976) .62 (969) .67 (99) .56 (974) ., 22 (%)

W A6 (999) .48 (986) .43 (986) .45 (1000) .04 (659)
Nandgrip "

1 (85 (1954) .85 (1954) .06 (1973) .45 (13n3)

N // 52 (969) .53 (%69) .61 \974) -,00 (M4

W r A9 (985) .40 (%5) .60 1999) .01 (659
Lift 60 |
' 1 98 (1955) .89 (1954) .46 (1361)

M O (9%9) 67 {968; «19 (709)

¥ |86 986) 055 986 '.05 652)
Lift 72

T .88 {1954) .47 (136

M .56 {968! .20 (709

¥ 053 m '002 652)
Upright Pul)

I A3 (1312

M 15 {1

W 2 (659)

Max VOZ

1

H

¥

*Sample size in parenthests.

Note: T s Total Sample, M = Men's Sample, ¥ » Women's Sample

\]\
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relationships existed between these variables. The percentage of the
total men's and women's samples that’completed Basic or were separated
from the Army is presented in Table 13. The percentage of the total
sample that completed Basic Training was 78%. When the sample was
separated by sex, 82% of the men and 74% of the women completed Basic
Training. Of those soldiers separated or recycled 4% received a medical
discharge, 9% received a discharge under AR-635, and 2% were recycled.
Similar percentages were associated with the —en's and women's

samples, It should be noted that there was a higher percentage of
missing information for the women.

To investigate further the relationships of the separation and
medical data with the MEPSCAT, correlations were computed (Table 14).
Several significant correlations between the total number of days on
profile and the MEPSCAT were found. The correlations between days on
profile and the predictor tests and the criterion measuies may have been
present due to the inability of those soldiers on profile to participate
in physical training. 1In contrast to pre-basic MEPSCAT the sick calls
for the musculoskeletal system were found to be significantly related to
post-AIT MEPSCAT with correlations ranging from -.14 to -.21 (p<.01).
Although the correlations for both the musculoskeletal system and the
total of all systems were statistically significant, they did not reach
a level of practical significance. This indicated that the MEPSCAT
would probably not be useful in predicting days on profile.

Furthermore, the separation data (i.e., medical discharge, AR-635 dis-
charge, and recycle) yielded no firm indication that the MEPSCAT would
predict separations from the Army. Therefore the medical and separation
data were not used in further evaluating the MEPSCAT's validity.

validation using basic training criteria and CPTs. The validity

coefficients, correlations between criterion measures and predictor
variables for the total sample, and for the male and female samples, are
shown in Table 15. The predictors that had the highest validity
coefficient for two or more of the criterion r. -sures were the Lift €0
and Lean Body Mass. The correlations between @' o 60 and the CPTs
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TABLE 13
Separation Data on MEPSCAT Soldiers

Total Men Women
Completed Basic 78% 82% 74%
(n=1.550) (n=806) (n=744)

Recycled 2% 34 oo
(n=49) (n=29) { el

Medical Discharge 4% 3% 4%
| (n=71) (n=30) (n=41)

Discharge under AR-635 9% 8% N%
(n=183) (n=76) (n=107)

Missing Information 7% 4% 9%
(n=129) (n=39) (n=90)
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TABLE 14

Correlations Between MEFSCAT, CPTs, PT Scores and
NDays on Profile and Separation

Days on Profile Days on Separation Data
Related to the Profile (Completed Basic,
Musculosketetal Across Al : Recycled, Medically
System Body Systems - Discharged)
Age .06 ‘ .0gewe -.03 -
Sex .09* 0B e -.08 ***
Lean Body Mass Pre Basic -.02 -.05 ¢ .03
Post Basic ~-.09 . 1gee .07
Post AlIT ~. 21 v - 5w -.02
Pre Basic .07+ .0g e -.06e
Post Basic .08 220 -.14*
Post AlT 6% R E Al -.03
Lift 60 Unches Pre Basic -.06 -y v 0%
Post Basic -.05 -.20°" A2e
. Post AIT -.20** - J4 oee -.0
Lift 72 Inches Pre Basic -.06 -.07 wee .05
Post Basic -.07 -.20% Jd2e
Post AIT -.20** - 14 e -.00
Handgrip Pre Basic -.07 -.07* . .03
Post Basic -.00 -.16* .10
Post AIT .. 21 . Jqeee -.02
Upright Pull Pre Basic -.08% -.07* .02
* Post Basic -.02 -.15¢* .02
Post AIT -.14° 0 .02
Predicted Max VO Pre Basic -.03 -.06* . .06*
Post Basic -.12 -2 .09
: Post AIT -~ 19" 8 b R .04
Sit-Ups ’ Pre Basic .03 -.06* .08 **
Post Basic -.02 -.04¢ ) .04
Push-Ups Pre Basic -.03 -2 A e
Post Basic -.22%" - 130 .05+
One Mile Run Pre Basic -.04 -~ 120 .06*
Two Mile Run Post Basic -.29 % - Jqeee .02
Weight Lifted Post AlT -.20** S 1 -.08
Push Work Post AIT -.10 -.09** .03
Carry Work Post AIT -2 -.10%** .03
Torque Post AIT -.20** -.10%** . -.06"
*pc.05
** p < .0}
**e p < .001
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TABLE 13

Validity Correlations Between Predictor and Criterdon Measures*

. Criterion Measures

i

| Siteups Push-ups Run
Torque (Poste ' (Poste (Post-
Predictors Lift Task Task  Push Task  Carry Task Basic) Basic) Basic)
Lean Body Mass : | ‘
] JE042) .69 (918) L4 (1031) 50 (v036) .20 (1%80) 56 (1579) .60 (1569)
M 38 (529) .38 (486) 22 (522) .24 (524) 03 (B15) .16 (814) o,06 (8%2)
W L8 (503) 32 (492) .22 (509) .09 (512) .00 {%65) .18 (765) .00 (757)
Handgrip | |
! 68 (1039) .68 (975) 39 (1028) .46 (1033) .20 (1579) .62 (1578) 60 (1568)
H ’ 29 (521) .36 (484) 08 (520) V7 }522 03 (814) .04 (B13) .05 (8N
N (s 36 (e 9 (so8) 04 (ST) L0 {76s) 07 (765) .0 (78]
Lift 60 . .
| J1(108) .13 (%7) L3 (1008) A9 (1022) .24 (1568) WDV (1567} .66 (159 i
N A3 (526) .47 (4B3) 16 (519} W7 {521; 08 (812) 0 (en) .02 (809
W e (50e) 36 (4s4) 26 (4s9) .04 (S01) .10 (7s6) L7 (7%6) .08 (748
Lift 12 | | |
! J6 (1008) L7 (967) A3 {i008) A9 (M02z) .24 (1568 JV(1567) 66 (1557
M A2 (526) .45 (483) 1S {5!9 J8 (521) .08 (Ba) 0 (811) 00 (809
N 33 (500) L4 (de4) 20 (e99) .03 (SO0) L0 (s} .23 (%6) .10 (146)
Upright Pul, _
1 JU(1009) .73 (915) 40 (1008) 47 (103) 23 (1519) e (1578) 60 (1568) .
N 5 (521) 40 (d04) 15 (S20) 20 {522 .08 (8) N2 {m; O (81}
W 26 (s12) .48 (491) 21 (s08) .00 (SN1) .07 {ve5) .08 (765) . {150
_nat!o | |
' /4
1 A0 (736) 33 (8%0) 2O tm J0 (7300 16 (120) .48 (19) L83 (1)
M «,08 {392) 02 (361) <00 (385) .01 (387) .11 (sto) ,03 (599) .28 (598
N 06 (344) -.04 (3200 .08 (M) .05 (34) 05 (520). .03 (%0) .06 (SIS

*Sample size in parenthesis,

Note: T o Total Sample, M = en's Sample, W« lonen's Sample,

gl
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ranged from .77 for the Lift Task to .43 for the Push Task. The
correlations between Lean Body Mass and the (PTs ranged from .74 for the
Lift Task to .44 for the Push Task. The correlations between Lift 60
and the Physical Proficiency Tests ranged from .69 for Push-ups to .18
for Sit-ups. The correlaticons between Lean Body Mass and the Physical
Proficiency Tests ranged from .60 for the Two Mile Run to .21 for the
Sit-ups.

As expected, the less reliable criterion measures such 2s Carry
Task, Push Task, Sit-ups and the Two Mile Run had lower correlations
with each predictor than the other criterion measures, i.e., Lift Task,
Torque Task, and Push-ups (Table 6). Similarly, the validity coeffi-
cients between the criterion and predictor variables, for the men and

women separately, were lower when the criterion measures were less reli-
able. ' |

The correlations among the predictors and‘the criterion measures
were smaller for the subsamples of men and women when compared to the
total group. The decrease in validity coefficients when derived sepa-
rately for men and women has been reported by others (Robertson,

1982). The distributions for men and women were less linear than when
these two samples were combined. A reason for this was that test and
criterisn scori, were located at nearly opposite ends of the scatter
plots for men (high) and for women (low). There was only some overlap
in the two distributions. Also, the decrease in validities may have
been, in part, a result of statistical artifacts such as a decrease in
reliabilities of the tests (Table 6) and the restriction in the range of
performance on the tests for each subsample (Schmidt, Hunter, & Yrry,
1976: Schmidt & Hunter, 1978; Schmidt, Hunter & Peariman, 1981). For
example, the smaller validity coefficients for women may have been hhe
result of the lower standard deviations found in the women's test
scores.

Three different combinatiéﬁglof criterion measures were derived for
the multiple regression analyses.\~A11 but one of the correlations amonq
the CPTs ard the Physical Proficienéy measures were significant (p <
.001) (Table 16). The correlations among the MPTs and the Physical
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TABLE 16

Correlations Among the Criterion Measures*

: Sit-ups Push-ups Kun
Torque Push Carry (Post- (Post (Posta
Task Task Task Basic) Basic) Basic)
Lift Task |
1 J5(976) L8 (1031) .26 (1036) .20 (994) .59 (994) .54 (985)
M A3 (488) 04 (522) .07 (S24) 0 (S12) WY (S12) L3 (509)
N 54 (4%2) 15 (509) - - 13 (512) -,00 (462) .03 (482) .04 {476)
Torque Task - | ‘
1 | I () 31 (912) 7 (9) o4 (9%2) .48 (92))
M J4 (480) <06 (40V) .04 i470 A3 (470) .03 (467)
W - 20 (4%2) 4 (49)) 03 (462) .02 (462) .02 (456)
Push Task | ‘
1 29 (1029) .03 (9%3) .28 (983) X {974)
M M iSZI -,08 {505 .00 (505) .00 502]
N ‘ J4 {508) .00 (478) .00 (478) .04 (472
Carry Task - | ‘ ’
T S0 (988) L37 (988) .41 (979
" “.0‘ 507 'om 507) .‘0 tsm
S{t-Ups (Post-Basic)
1 | .38 (1578)  ,29 (1567)
M L6 (813 23 (812
N | A1 {765) 13 (758
Push-Ups (Post-Basic) | |
! /66 (1565
M | B 22 (755
Run {Post Basic)
S
M
M

- *Sample size In parenthesis,  Note: 1 » Tota) Sample; H = Hen's Sample, W « lomen's Smmple



Proficiency Tests ranged from .03 to .75 (Table 16). These moderate
cor-2lations fndicated that the criterion measures were not excessively
redundant, Therefore additive models were used in the analysis. The
three combinations of criteria were:

e Criterion 1: Lift Task, Carry Task, Push Task, and Torque
Task (CPTs).

e Criterion 2: Push-ups, Sit-ups and Two Mile Run (Physical
Proficiency Tests).

@ Criterion 3: Lift Task, Carry Task, Push Task, Torque
Task, Push-ups, Sit-ups, and Two Mile Run (rPTs and Phy-
sical Proficiency Tests)

Using the differen’ criterion combinations three sets of regression
analyses were performed. Standardized variables were used. Appendix ]
presents correlations among the three criterion combinations, The first
analysis, Criterion 1, related the four CPTs (Lift Task, farry Task,
Push Task, and Torque Task) measures to five of the six MEPSCAT
predictors (LBM, Lift 60, Lift 70, Upright Pull, and Handgrip). The Max
V02 was eliminated from the analysis because there were no criterion
measures of aerobic capacity. The second analysis, Criterion 2, related
the three Physjca] Proficienc&m?ékts (Push-ups, Sit-ups, and Two Mile
Run) to all the MEPSCAT predictors (strength measures and Max VN,). The
third analysis, Criterion 3, used a composite of tne CPTs and Physical
Proficiency Tests as the criteria and all of the MEPSCAT predictors. A
forward stepwise multiple regression was used in all of these analyses.

The results of the multiple regression analysis are summarized in
Table 17. The MEPSCAT predictors that entered the equation for Crite-
rion 1 were Lift 60, LBM, and Upright Pull, Lift 60 accounted for 67%
of the variance. Although the LBM and Upright Pull added significantly
(p <.01) to the prediction, their contribution was only 3% and 1% re-
 spectively. The multiple correlation for Criterion 1 was .84 {F(1,953)
= 30.67, p < 01} The following pred1ct1on equation was obtained (us1nq
unstandardized beta weights).

Equation 2: Predicted Criterion = .05956 (Lift 60) + ,09145
(Lean Body Mass) + .02236 (Upright Pull) - 9.72906

) °! 6/



TABLE 17

‘Results of Stepwise Muitiple Regression Comparing
Different Predictor and Criterion Combinations
(Total Sample)

Predictor Wuitiple Che
Criterfon Combinations N Combinations R Rl in R
Criterion 1'
Lift Task 959  Lift 60 .8:905 ,67085 670854
Push Task Lean Body Mass 83786 .70201 03116%*
Carry Task Upright Pull 84337 JUI28 009274
Torque Task
Criterion 2
Sit-ups 1,103 Lift 72 67204 45285 45285
Push-ups Predicted V0, Max 10109 L9152 03866
2 Mile Run Lean Body Mass JOMB A48 .00336%e
Handgrip J0759 50125 ,0066¢¢
Lift 60 on 50434 .00310%
Criterion 3 . .
Lift Weight - 604  Lift 72 84995 Je) JOUY e
Push Hork Kandgr1p .86026 .JA0DS 017649¢
Carry Work Predicted V0, Max . 86544 .J4899 0089444
Torque Lift 60 86790 . 753 Q042600
2 Mile Run Upright Pull .86935 15571 ,00253¢¢
Sit-ups '
Push-ups

 Ycorrelated with al) NEPSCAT Predictors except V0, Mox,

*p <05
" p f.‘m




The second analysis, predicting Criterion 2, yielded a group of
different predictors with a lower multiple correlation (Table 17). The
tests that entered the solution for Criterion 2 were Lift 72, Max vo,,
LBM, Handgrip, and Lift 60. As with Criterion 1, the first predictor,
Lift 72, accounted for the majority of the variance (45%) with the
remaining predictors adding from 4% to 0.3%. The multiple correlation
for Criterion 2 was .71 {F(1,096) = .86, p< .01}, The followina pre-
diction equation was obtained:

fquation 3: Criterion = ,08640 (Lift 72) + .05836 (Max VN,)
- .04848 (LBM) + ,03265 (Handgrip) + .04135
(Lift 60) - 4,89589

The third analysis combined the measures in (riterio: 1 and 2 and
resulted in a multiple correlation of.87 {F(1,637) = 6.33, (p <.01)}
(Table 17). The order of the predictors wes Lift 72, Handgrip, Max V0,
Lift 60, and Upright Pull, The first predictor Lift 72, accounted for
the greater percentage of the variance (i.e., 72%), and the remaining
predictors added 2% to 0. 3%.

Equation 4: Criterion = 07652 (Lift 72) + .06918 (Handarip)
+ 06123 (Max V0,) + .0B057 Lift 60) + .01966 (Upriant Pull) -
13.81313

An important question in multiple regression was how well the
sample-based regression weights perform when applied to a second sample
or to the population. Typically the regression equation will not be as
accurate for the population because the weights are optimally calculated
for the sample data. The difference between the sample multiple P and
the expected multiple R, when the weights are applied to the population,
is termed shrinkage. A shrinkage formula (Kerlinger & Pedhazur, 1973)
was applied to the regression results of the three criteria, The
following corrected validity coefficients were computed: Criterion 1, P
= .84, Criterion 2, R = ,71, and Criterion 3, R = .87. These were
essentially the same as the uncorrected Rs,

>3 6.



Fairness Analysis

To determine whethor the¥redictor tests were fair to both sexes 2
mocerated multiple regression or differential predictor strategy was
employed. It examined statistically whether the regression eguatiors
for the gender subgroup differed sianificartly from the overall single
regression equation (Bartlett, Bobko, Mcsier, & Hannan, 197B8; Kerlinge-r
L Pechazuyr, 1973), The procedure involved a seque%tia? examination of
correlatior coefficients, means, and standard deviations. The first
step involved testing for significant differences in subgroup y-
intercepts. If the y-intercepts of the regressior lines differed, it
was concluded that the subgroup differed on the test and/or the crite-
rion means. The second step was a test for differential slopes in the
sutigroup prediction hyperplanes. 1f significa-t differences in the
slopes of the subgroup were found, they were attributed to severa)l
possible variations in subgroup test and/or criterion variances, inter-
test correlations within subgroups, or test-criterion relationships.

The results of the analyses are presented in Table 18. (Criterion 1
w2s found to have a significant intercept difference {F(1,947) = 9.BO,
p<.0l}, the men's y—intercept~being -8.38 and the women'‘s ~8.09. The
slcpes were not significantly different,

Since women as a group performed at a lower level on the physical
atility tests than men, we examined more closely the differential effect
on women from using a gereral equation versus an equation based on
females only.

*

Separate regression equations were calculated for women in order to
determine the difference between the prediction score for the total and
_the female sample.. The mean test score for the women's sample was used
in each equation, The separate wﬁmen's prediction equation is presented
below .

| [

Equation §: Criterion = 06227 (Lift 60) + 06019 [LBM)
+ .01906 (Upright Pull) - 8.27286

L]
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TABLE 18
Test of Differential Prediction for Men and Women

JUp—

vrittosl Critical Intercopt

Intarcopt
Predictor Slope Differenca  Intarcept 01fference for for
Criterion Combiestiony N fombingtions f Yalve F Vel Men e
griterton 1*
L Task MY Lift &0 N} §.00% 4.8 4.0
Push Tast Lean Body Meys
Carry Tasd Upright Pull
Torges Tasd
Criterton 2
$11-ypt R LR 105w 106, 34¢* 1.00 4.4
J T LR Predicted YO, Max
$ Mg Rim {ean Body Mess
Nandgrip
Lift 60
Criterfon )
LIt weignt (71 ] Lt n 1.68 g 4.8 -10.00
Atk W0t Kandgr 1p
Corry Wri Pregtcied ¥0, Mo
Tarque {11t &0
It wright Pull
Sit-upy
MNah-wps

Scarralited with ¥)1 REPSCAT Predictors encept ", Nar.

‘g 0h
"0l
el BB

71



When the women's test means were used in the general equation (Fquation
2), the mean predicted score for females was -2.23. When the same test
means were inserted into the women's equation (Equation 5}, the pre-
dicted mean criterion score was -2.32. In other words, the general
regression equation comnuted for the total sample yielded almost the ;
same oredicted scores for the subgroup as did the regression eguation
calculated specifically for the women. Therefore, the general equation
would overpredict only slightly criterion performance levels of women
who score within the range of 2.5 standard deviations below the mean.

Similar results for gender subgroups were found for Criterion 2 .
The men's y-intercept of 1.00 and the women's -1,48 were significantly
different {F(1,089) = 106.56, p <.01}. The slope was also significaatly
different {F{6,1089) = 4,05, p <.01}. Owing tc these differences,

separate regression equations were calculated for the women Test means .- -

for the women were used in the general regression equation {Edd}{#on 3)
for Criterion 2 and in the separate women's equation (Equation 6).

Equation 6: C(riterion = .08632 (Lift 72) - .08983 (LBM)
+ .041830 (Handgrip) - 1.22406.

These calculations resulted in a predicted mean criterion score of -1.4¢
for the general regression equation and -2.94 for the women's reqression
equation, indicating that the general regression equation overpredicted
the performance of female soldiers.

When the differential prediction was tested in Criterion 3, sia-
nificant intercept differences {F(1,630) = 61.47, p <.01) were found.
The men's y-intercept was -6.62 and the women's was -10.00. However,
there was no slope difference. To compare the women on the general
regression equation (Equation 4) for Criterion 3 and on the women's
equation (Equation 7), the ‘women's test means were once again used in
each equation.

Fquation 7: Criterion = ,14578 (Lift 60) + 07860 (Handgrip)
- .07331 (LBM) - 7.36679



The results of these calculations yielded a predicted criterion score of
8.82 for the general regression equation and -3.85 for the women's
equation. !

:wlnmsummarize, there was some evidence of differential prediction
for men and women, especially in Criterion 2. The general equation for
Criterion 3 would be most advantageous to the women, while the equation
based on Criterion 1 showed the least amount of differential prediction.

Appendix J includes the regression equation for the male sample
when using the three criteria.

Nifferences in Validity When Comparing Men and Women

A mentioned earlier there were differences in the bivariaté corre-
lations when comparing the total sample with the male and female sub-
camples (Table 15). For example, the Lift 60 and the Lift Task yielded
correlations of .77, .43, and .35 for total sample and men and women
subsamples, respectively. Similarly, LBY and Carry Task yielded corre-
lations of .50, .24, and .09 for the total sample and men and women
subsamples, respectively. 1In comparing men and women, differences in
validity coefficients have been reported by others (Arnold, Rauschen-
berger, Soubel, & Guion, 1982; Robertson, 1982; McDaniel, Skandis, &
Madole, 1983). Separate multiple regression analyses were computed for
men and women in order to further explore differences in validities
found in the present research., As expected, the results demonstrated
that there was evidence of differences in the size of the validity
coefficients which were derived for men and women subsamples. Criterion
combinations 1 and 3 yielded the largest differences in multiple corre-
lations based on male and female subsamples. The first criterion had
multiple correlations for men of .59 {p<.001) and for women .48 (p<
.001), while the third criterion combination produced correlations for
men of .52 (p<.001) and for women .38 (p< .001). In contrast, (rite-
rion 2 yielded almost no difference, but the correlations were much
¢maller than the correlations from criterion combinations 1 and 2 (i.e.,
men's R = .28; women's R = .27, p<.001).

In conclusion, these results provided additional support for the
use of Criterion 1 because it had the largest validities when derived
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seprately for men and womern. It should, however, be emphasized that
the actaal difference in the correlations was probably a result of
stat:stical artifacts associated with sample differences (Abrahams &
SEL 19725 Trattner & O'leary, 1980: Schmidt et al,, 1976, Schmidt &
borter, 19785 Schmidt et al., 1921). There were, for example, signi- |
facant differences 1 predictor and oriterion yvariance and the reli- \
abilitieg varted between the men and women subsamples.  Conseguent ly,
the voo ilts which involved analysis of differences in validity betweron
metc and women should be interpreted with some skepticism,  in fart
since the purpose of the research was to validate a gender-free, pre-
diction algeeithm the ear hier analysis which examined differentia)l
oo tinr was considered a3 more apprapriate strateqy for detoroanarng

the arpact of gender on test validity,

Lt Ny ,"xwrm_g Jehy Categm‘ie_ﬂ,
Aroattemnt owan made to determine 1f there were any diffeorenc r

e formane nn the MEPSCAT ag a function of the job cateqories anlaiore

/

i e aqreel Dy e Very Heavy Hegvy, Moderatoly Heavy | Medygr |

ot s The reculte for o the MEPOORT presented in Tab le 19 <uqgypegte
thst thio e wore significont differences in perfornaance acran, ol
cateqgaraes, Soldiers ascaigned to o increasangly moy o denandineg ML tera e
e have haher seores on the MEPSCAT than those assigned to the leas
derardves anes . This difference was not apparent when the analyeis
compared percang assigned te Ui three most demanding cateqgarien with
coddiers aosigned Lo the Moderate and Light/Sedentary categories, Thoeos
difteronce seemed to hold true for men and women subsamples {Tablee 70
arcd 2y, However, comparisons for come job cateqories were based on
small samples, especially for women,  There viere relatively more worion
acsignid Lo the lighter MOS cateqgories (Table 22). Consequently, the
confounnding of the MOS categorization with gender made vt daifficult to
determine the actual causes of the observed differences 1n physical

performance when comparing MOS categories.

MEPSCAT Predictors and Scatter Plots

The results indicated Lhat Lift 60 should be considered by the Arny
because 1t accounted for 67% of the variance in criterion performance,

A1thuuqﬁ second and third predictars were found to be significant (i.e.,

4 | |
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TABLE 19

¥

Differences in Pre-Basic MEPSCAT Scores Between the Physical Demand Levels of M0S
(Total Sample)

. toatrast 1 Contrint 2 (atrast ¢
Very Foderstely Light/ WoH M WKL Cmtrst) W N
Ny by ey Poderite SeONTY g gt WAL WM WA

Teso) Te0) By Ti0) 1(60.) Fulw Thiw  TTiw ‘Thiw  Tulw

b
FYSRPTTORN ) X R I N ).l :
Predicled N Y, olidg ain ) )

oty ity
Tarcent Fat $ e N nA 9.4 r{R ) i§. )gree 5 QAN REV R
(0.0 (68 (59 6.) 8]
(ne798) (w01 (e J04) ndd) nfSIZ}
Loan Mt Mo 1 0" 4.4 %.6 0.qm .8 ). 404w LN
| byt 4 (100) (0.3 (b)) (8.5) (05
(ne]98) (m30) (ne )0} {asd8) (a-sm
Nandgr | 4 W) L X w8 e L LN
r . 1071 {108 (8.9) il ‘ 10.9)
pl88) (w307)  (md0d)  lnedd il
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TABLE 20
Differences In Pre-Basic MEPSCAT Scores Between the Physical Demand Levels of MOS

(Male Sample) -
Conteast | Comtrant 2 Controst ¢
Very Rodvraiely Lignt/ Mo, o Hte Ceetrast ) W oy
leary  Heawy Weary  Moderdle dedentiry Omidd  toN, L M N L RUM N
Tosts ity Do) TO.00 Tis o) Ty Y6500 Fule 1w e Thie Tyl
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Differences in Pre-Basic MLroti scores Between the Physical Demand Levels of MOS
- (Female Sample)
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TARLE 22

MEPSCAT and CPT Samples Broken_into the Physical Demand leveiS vt txaminees' .

| | Total Sample o
Phystcal Demand Tested on  Men Tested  Women Tested  Tota) Tested  Men Tested  Women Tested

of M0S MEPSCAT  on MEPSCAT _on MEPSCAT on CPY on CPY on CPI

Yery Hea 40% 543 in 36t 51% )
| (n<198) (ne526) (ns212) (n=383) (n24) (n+109)

Heavy 163 kid 184 201 I T
(n2307) (ne121) (n=180) (ne215) (n91) (n124)

Moderately Heavy 15¢ 91 1743 1} 9% 258
(n:304) (n=81) (=217) (ne174) (ne48) (n*126)

Moderate 2 1 2 % 1 S
(n=45) (n=28) (ne17) (na36) (ne25) (nell)

Light/Sedentary 268 N ([t 234 8% 288
(n+522) (n+208) (n314) (n2d3) (ne99) (ne14)

*Due to rounding errors, some columns will not sum to 1008,
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Lean Body Mass and Upright Pull), they accounted for only 3% and 1% of
the variance in criterion performance, respectively. The costs in
administration of these tests will most likely be greater than the

henefits derived ¢ m accounting for the small amount of additional
rancs ‘

Scatterplots we . constructed to examine the relationships between
t predictor Lift 60 and Criterion 1 (Appendix X). These scatter plots
were tra ot e howed the distribution of test scores
for the total sample as a func:. . e~t Tevels of criterion
performance (Tabie 23). The scores on the prec:ctor were separated into
10 'b. increments. This data is presented separately for men and women
in Tables 24 and 25. The numbers in the cells represent the percentage
of soldiers who obtained a particular score on the criterion measure as
a function of a specific score on the predictor.‘ The Lift 60 predictor

accounted for 26% of the variance in the criterion for men, and 17% for
women,
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Lift Task
Push Task -
Carry Task
Torque Task

Percentage of Indfviduals who Achieved Specific Levels on the CPTs as a

TABLE 23

Function of Scores on the Lift 60 for the Total Group (n = 959)*
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Criterion |

LIft Task
Push Task
Carry Task
Torque Task

TABLE 24

Percentage of Individuals who Achieved Specific Levels on the CPTs as a

Function of Scores on the Lift 60 for Men (n = 476)*
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TABLE 25

Percentage of Individuals who Achieved Specific Levels on the (PTs as a
Function of Scores on the Lift 60 for Women (n = 483)*
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DISCUSSINN

The criterion-related validation, which employed 2 predictive
genign, jnvolves the administration of a batte-y of predictor tests
(Mfp AT} to @ sarple of 1,003 woemen and 9EN men prior to entering Ratoc
Trarvrming., Criterion measures which representec physical proficiency o
Basrc Trawning {1.e., physical proficiency test, sick ca'l, profiles,
ard separation data) as well o as on the job were .o-related with scores
or the MEDOCAT,  Out of the total sample of | 483 persons, 91 goldhere
took tre Craterior Performance Task ((PTg) wiich measures the indy-
vidual'e apility to perform the most imnartart prugrcal activilies oo
prys1ally demanding Army jobs--Lift, Carry, Push, ard Torgue. Tre 700
were atministered after the soldiers completed ATT  dust prior Lo |SERR

ass1gred to 4 fileld urit .,

Thig recearch found that most 0f the tests arn the MEPRTAT wory
predictive of criterig which were fouwt to be reliahle measures of
colagiers ' ability to perform effectively the physica’ly demaniing tanie
Commir to Army jobs. Althoah the i1z of the validity coefficients
varied with the composile criterion used, the variarce in criterion

pecformance accounted for by the test battery was more rhan 70 pergent

The regression equation which was based upon the four (076
[Triterion 1) and three predactors (Lift 60, LEY, and Hpright SRR
Corrdered moot effortive because it yielded high velidity (v.e., ©
CRAT and was consrdered to be fair for the male and female suhsami e
In cortrast to the cther ¢riteriorn combinations, it hed the least

' crffprential pretiction when comparing men and womer. There were
olope differences and orly slight intercept differences which cuanested
some- overprediction for women,  When comparing the total sample with the
male and femaie subgroups, the sizes of the bivariate and the mu'tin'e
Correlations were different. These types of differences invaliditris
bet wien men and womer have beern reported hy others (Robertson, 1907:
M barel, et al., 1983), but research evidence has cugaested that theor
d\‘f;rv(&'g might be pdr{1y attributerd to sanple differences in
variance, relishility, means, and distiibutions of the predictors ant

erateria, For example, restriction in range and decreaned retiabininty
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for the female subsample may have contributed to the lower validity
cowfficients {(Abrahams & AVf, 1977; Trattiner & Q'Leﬂ?y, 1680, Schmidt et
al., 1976, Schmidt & Hunter, 1678; Schmidt et at., 1981). Severa)
sturies have attriputed differences in the size of the validity
goefticients as a functine of gender to subgroup ¢ fferences dn samr e
size, variranre, and reliability The, alen demnnctrated that the uce of
a oo regression Tane wogld recylt roonly siight biag against men
[2rn- 0 et ad., 1592; Cooper et ad., 167721, Like the present recearch,
the autte o, porsbuded that the reqresainn eauation which war fderiyes

prie the dotal gaveie o, ld he o poed witr ot omgen bogasg

Trevp i thres MIRTORT tecots w*!rh@tamw aut an sagqreeficant pre.

reonf owe b the Sarst one acrnunted for most of the variarce, 7o

Pty 0 preeented for 67X pf the yarvarce in criterign performarce . The
£

cerordAand treaed oigrificant teeats ) {ean Body Mace ard the Hpright D0

a oty Fne oonly a small o gme et of addet o my] variance,
The presert findongn appeared toosupport preyvigus regearch whirh

hao bepr rorducted By the Air Force ann the Navy (McNarse’ et al., 1077,

¥
fo)

Porertenn, 19870, The recyite were corgistent across the studiec ir
frat the yalidity coefficierts ant the siatterpinle were Simila, Thoy

v

4o
alen fount that the valhdity rorretations based on the mer and woamers

gyt canr e weee smaller thar the valvdity correlatiors which were boaoed

or the total cample,

The precert research finding that a singie gredictor arrnygnterd for
reet nf the criterinn variance seems tro suppart the belief in a grnera!
strorath factor, For erxample, Arnold et al. (1987) found that one teot
(rv.e., arr dynamometer) could serve as‘E valid selector in steelwarber
jntin.  This finding is apparently inconsistent with the fartorial
comple~ ity of strength as identified hy Fleishman (1964) and the
physiclogical independence of muscle groups in different parts of the
body. Arnold et al, (1982) concludé that various kinds of physical
strength are sufficiently interrelated to allow the identificatinn p* @
gerneral strength construct. However, the issue of factorial complexity
is sti1l unresolved, For example, Cooper at al, (1982) retained all
four significant predictors even though they added only small amounts of
variance, They believed that because the job analysic had indicater

68
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that a broad range of physical abilities was required by jobs in the
eleztric power industry, predictors such as Fquilitrium and Flexibility
should alse be in the final test battery. Also, the factor analytic
research hag demnnstrated that human physical performance 15 a
moltifaceterd ab lity domain (Fleishman, 1064: Wyprc  Gebhardt, Crymn, X

Fleask—an 16823,

Examination nf the medical data irdicated that the sick caile and
profiles were promarily related to the maononlockeletal system,  Womer
4 4 nnt recpive a greater percentage of gick calls than men, but e
ar et far 200 more days on profile. The ¢orrelations brtween the
Teve) of physical capacity as determined by the MERCOAT and freguency of
¢irk calls, numter of days on profile and attrition were usually ¢ig-
nofioant, but very low. For exarple, in cortrast to pre-Pasic and prct-
Bavic, the poot-ATT admirigtrations of th&‘NFPﬁFATFyielded emall byt
ciqrificant correlatinng with number of daye on profile which were
releted to the musculoskeletal system, Tt seems Tikely that being on
profile during Basic Training may have procduced a decrease in physical
capa-ity, which increased the correlations between MFPSIAT ccores and
nurter of days on profile. No sigrificant relationships between the
M PLrAT and separation data (i.e., medical discharge, AR-635, recycle’
were found, but tnere was some uncertainty ahout the accuracy of the
attrition data. It was, for example, not always clear why the snidiere
left the Army, The data provided to us were often incomplete and the
cprrific reason given for a medical discharge wes not always avail-
able. Consequently, the medical and separatinn data were not uysed in
evaluating the validity of the MEPLIAT,

As mentioned previously, the present research effort found that
tests in the MEPSCAT were highly predictive of performance of tasks n
physically demanding Army jobs. Althouah much work has been
accomplisherd which appears to confirm the Air Force's and the Navy's
research findings, there is a need to carry out additional research. A
1imitation of the research accomplished to date is the difficulty in
setting assigament scores for the predictor test. This stems from
problems in translating actual task requirements of particu’ar P05 into

specific Yevels of performance on the criterion measures,
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€011ow the model used ty Arnold et al, (1982) who found that the savings
of using a valid strength test in the steel industry to be $6 million

each year,

1
«w@ 7




REFERENCES

ARHPEPD Lifetime Health Pelated Physical Fitness. Reston, VA: American
Alliance for Kealth, Physical Education, Recreation and Nance,
1980,

Abrahams N, M., &L AYf, E. F. Pratfalls in moderator research. Journal
of Applied Psychology, 1972, 56, 245-251.

Arnold, J. D., Rauschenberger, J. H., Soubel, W. G., & Guion, R, M The
validation and utility of a strength test for selecting
steelworkers, Journal of Applied Psychology, 1982, 67, 588-604.

Atvtrand, P. 0,, & Ryhming, 1. A nomogram for calculation of aerobir
capacity (physical fitness) from pulse rate during submaximal
work. Journa)l of Applied Physiology, 1954, 7, 218-221.

Ayoub, M. M. & McDaniel, J. W. Effects of operator stance on pushing
and pulling tasks. AIIF Transactions, 1974, 185-195,

Bartlett, €. J., Bobko, P., Mosier, S, B., & Hannan, R, Testing for
fairness with moderated multiple regression strategy: An
alternative to differential analysis. Personnel Psycholoay, 1978,
31, 233-241.

Berger, R, A. Applied exercise physiology. Phitadelphia, PA: Lea %
Begiger, 1962,

Taldwell, L. S. Body position and the strength and endurance of manual
pull. Human Factors, 1964, 6(5), 479-483.

Craffin, D. B., Herrin, G. D., Keyserling, W. M., & Garg, A. A method
for evaluating the biomechanical stresses resulting from manuel
materials handling. American Industrial Hygiene Association

Churchill, £, McConville, J., Laubach, L., & White, R, Anthropometry of
the U.S. Army aviators. (T.R. 7-2-53-CE). Natick, MA: 1.5, Army
Research and Development Command, 1971.

hurchill, E., Churchill, T., Mcfonville, J., & White, R, Anthropometry
of women of the U.S. Army. Natick, MA: U. S. Army Research and
Bevelopment Conmand, 1977,

Cooper, K. Correlations between field and treadmill testing as a means
for assessing maximal cxygen intake. Journal of Ametican Medical
‘ssociation, 1968, 203, 135-138.

72

rd
LY
Co



Cooper, M. A., Schemmer, F. M., Gebhardt, N. L., Marshall-Mies  J., Rk
F1E1shman E. A. The development and va‘xdatwon of physical
ability tests for Jobs in the “electric power ‘PEUStLX, Bethesda,

Hﬁ' Advarced Peseorch Pe50urce* “fDrganization, 1387,

Daniels, W. L., Wright J. E., 3h3'0, D. 5., kowal, D. M, Mello, PP
L itau‘fer R. S. The effect of two years trawnwnq in aerobic
prowbrant muccutar strennth of ma¥e and Terale ca;é*i,' elhriLat
Broort 120610 atick a7 S Army Bisearch Ingtitule of
{nvxrunwental Medicine, 1880,

e B Tt iates ot fetto Sy Berfiimgrre, B0 G e

v RAre L4l Renort te the Cengeess on joint-fevyice fiforts tJ Liny
\
et . and

L Cretary of Defence Marpower Pééef??wﬁ?fair>
Loy s, December, 1987

¥

Fhiaehe s AL Tme struntur o and measurecsnt of physicel fainece,
Frglemcnd C13ffq) W J: sleet o wall, 1664 T T T
ootk for analyzing jobs. o derhinaton, n. r., 1. S, Department of

{. dt_r'_,)' IQV" R

¥ateh, V. L. The TCH‘ O‘ Yf»)w At ryyaen intake in enduyrance
pprfo'vance Paper read at ARVOLY Corvertion, Seattle, 1970,

~

Kerlinger, F. N., & Pedhazur, . .1, ptriple regrescion in behavinral
research. New York: ot vwnpic vk Vineron, Yol 189730

¥rapik, J. J., Kowal, D. M. , Riley, P., Wraight, J. N. L Sacco, V.
Neve lopment ahd dexcr10t1on of a device for statwc strength
meacarement in the armed forces examination ‘and entrance station,
TechriraTl Report 2779 Natick, MA: .S, Army Research Tnstitute
of Envirornmental Medicine, 1979.

Knapik, J. Jd., Vogp1 J. A., & Wright, J. R, Measurement of J¢nmetric
strength 1n an upright pu11 at 38 cm. Technical Peport YR
Natick, ™A TS, Army Research Institute of trvironmental
Medicine, 1981.

vowal, D. M. Nature and causes of injuries in women resyulting from an
endurance training program. The American Journal of Sports
Medicine, 1980, 8, 265-269.

Kowal, D., Vogel, J., Sharp, D., 3 Knap k, J. Aralysis of attrition,
retent\on and triterjon task Derformancp of recruits during
Training. U.S. Army Medical Research and Tevelopment Commant

TecﬂﬁwzﬁT‘peport 12782, 1982

73

L
<

O

ERIC

Aruitoxt provided by Eic:



Kroemer, K. H., E. Push forces exerted in 6% common working pos1twons
Technical Report AMRL-TR-68-13%. 4 Wright-Patterson AFB, OH:
Rerospace Medical Research Laboratory, 1969,

Laubach, L. L. Comparative muscular strehgth of men and women: A
review of the literature. Journal of Aviation, Space, and
Environmental Medicine, 1976, &7, 534-527.

McArdle, W. D., Katch, ¥, 1., & Katch, V. L. Exercise physioloay.
Philadelphia: Lea & Febiger, 1981,

Mchariel, J. W., Skandis, R, J., & Madole, S, W. Weight 1ift
Canahilities of Air Force basic trainees (AFAVN] -TPTE3-T001)

Wright-Patterson Air Force Base, NH: }1r Force Aerospace Vedvca‘
Pesearch Laboratory, 1983.

Mysrs, D, C., Gebhardt, D. L., & Fleishman, E. A, Developmert of
phveical performance standards for Army jobe: The Job anéT"(w(
rothodoYoqy., ” (ARPA Final Report 30D45/P79-107. Bethecda, MN:
pdvarced Research Resources Organization, November 1979,

Myers, DO, Rebhardt, D, L., Crump, C. ., & Fleishman, F. A. Factnr
anaglysis of strenoth cardwmvascu]ar endurance, flexibility, and
body compasition measures. HTADbﬁW7eChd{c5\W59b6F1m3077f5§?-§7.
RBetheoda, MD: Advanced Research Resources Organizaticn, June 19P3,

Myers, D. C., Gebhardt, D. L., Price, S. J.. & Fleishman, E. A.
“eveXoomant of phyg\ca1 ppr,orwance stpndqrds for Armv Jobs:
Validetion of physical abilities analysis methodology. (Final

Peport).  Bethesda, MD: Advanced Research Resources Nrganization,
1921,

Principles for the validation and use of personnel selection
procedures:” “Second Fdition.  Division of Tndustrial-firganizationa?

ps.yenulogy.  Weshington, D.C.: American Psychological Association,
1980,

Petertson, N W, Development ov an occupat\ona1 strength st battery
“(STR). (NPRNC TRE2-42). "%an T'iego: Navy Personnel ~esearch and
ﬁgveTapment Center, 1982. :

Schmidt, F. L., & Hunter, J. E. Moceratnr research and the law.of small
numbers. Personnel Psycholcqgy, 1978, 31, 715-231. -

Schmicgt, F. L., Hunter, J. E., & PearIman, K, TYask differences as
moderators of aptitude test validity in selection: A red herring.
Journal of Applied Psychulogy, 1981, 66, 166-185.

Schmidt, F. L., Hunter, J. E., & Urry, V. W. Statistical power in
criterion-related validity studies. Jourral of toplied Psycholoay,
1976, 61, 473-485. B

90




Sharp, D. S., Wright, J. E., Vogel, J. A., Patton, J. F., Daniels, W,
L., Krapik, J., & Krwal, D. M, Screening for physical capacity in
the 11.S. Army: An ar alysis of measures predictive of strenqth and
Ttamina. Technical Repori B780. Natick, MA: U.S. Army Research
Institute of Environmental Medicine, 1980.

Snook, S. H., & Ciriello, V. M. Maximum weights and workload acceptable
to female workers. Journal of Occupational Medicine, 1974, 16(8),
527-534.

Srook, S. H., & Trvine, C. H. Maximum acceptatle weight of 1ift,
prevican Industrial Hygiene Agsociation Journal, 1867, 28(4), 322-
qog- ustriol ’ £

Trattrer, M, H & 0'Leary, B. S. Sample sizes for specified
statistical power in testing for differential validity., Journa® of
Applied Poychology, 1980, 65, 127-134.

wee e, RLoMLL & Churchill, E. ugiffgwiﬁéﬁﬁﬁwﬁéfi“e forps
hrthrPQOmg}%;, Natick, MAT U.S. Army Research and Nevelopment
fompand, 1477,

Wotmare, J. A, Training for sport and activity. Boston: Allyn and

¢acon, Inc., 982,

W ir the Army Policy Review. Washington, p.C.: Department of the

o Arhyﬁfﬁ?TTEE“ET”fhe”Deputy rhief of Staff for Personnel, November,
1972,

Refirprie NOtes:

1. Vogei, J. Personal communication, June 16, 1983.

& N “"



APPENDIX A

Example of the Job Analysis Results




PROPOSED FORMAT
CHF 55
AMMUNITION SPECIALISTY
10S 558
Summary

Supervises, performs, or assists in ammunition storage, receipt issue, stock
control, accounting and maintenance operations

Duties

MOSCS55810  Assists in receipt, issue and maintenance of artunition corponents
and explosives

HOSCH5820 Receives, stores, issues and transports, conventional and special
armunition corponents and explosives

MOSC5583G  Supervises 55810 and 59820 duties, with additional supervisory
functions for receipt, storage, issue and transportation of con-
tainers, rockets, chemical and non-nuclear special ammunition.
Supervises the estab]1shnent and maintenance of ammunition stock
control records.

MOSC55640  Supervises armunition storage platoon receipt, storage and issue
operations, Supervises stock control and accounting operations.
Supervises non-nuclear ammunition maintenance operations.

TASKS ‘ 55810 | 56820 | 55B30 | 55840
1. Loads, unloads, stacks and stores ammuni- X X
tion supplies. ‘
2. Stores explosives a4 all types of armuni- X X

tion, including guided missiles, using
materials handling equipment in magazines,
warehouses and open storage areas.

3. Prepares armuniticn for shipment on al} X X
types of transportation and performs nec-
cessary bracing and staying of loads.

4, Inventories armunition in storage and X X
issues armunition supplies,

. Assists in upkeep of operat}ons area and X X
facilities,

(8]

6. Performs organizational maintenance opera- X X
tions involving removing rust and
corrosion, package repair and painting
and marking, using equipnent such as
buffers, brushers and strapping machlnes

Q & 9*}




g oo o e S —

TASKS -] 55810 | 55B20 } 55830 | 55840

7. Performs direct support maintenance func- X X
tions to include replacement of fuzes,
perforrince of electrical checks and -
provision of assistance to w1ss110
maintenance personnel,

8. Assists in ammunition serviceability X X
inspections,

3. tmploys and performs preventive main- X X
tenanace on mechanics' common handtuols
and power tools and specialized
arrmunition naintenance tools.

ty, Tdentifres ammunition by types and X X
physical characteristics.

11, titilizes guantity distance tables. X X

12. Determiines correct item description, X X

national stock number markings and
other storage data.

13. Pousts records and documents, : X X
14, Uperates metorials handling equiprent, X X
5. Packs, packages, crates, stencils, X X

wieighs and bands arwunition for ship-
nent or storage,

16. Preparec loads using webbing slings, con- X X
tainers, platforns, skid boards and
ancillary hardware.

A-e 9y
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PHYSICAL DEMANDS ANALYSIS WORKSHEET
CHF 55

MOS 55810 LEVEL 1 DATE Feb 82 PAGE 3 OF 21

I. DUTIES

Assists in receipt, storage, issue, and maintenance of ammunition
components and explosives.

I1. TASK SUMMARY
Inventory amnunition to determine location and quantity.

I11. CRITICAL TASK ELEMENT 1V. CRITICAL PERFORMANCE MEASURE
(limbs stacks of ammunition Climb/descend, stand, reach,
to gain access to stocks. push/pull,
V. ANALYSIS
A 8 c b £ F G
EACTOR WEIGHT/ WORZ. | VERTICAL | MORK RATE/PERFORMANCE PHYS D. CATEGURY M0S FREQ.
' LOAD DISTANCE | DISTANCE STANDARD

STYLTHTHT v NNTOYTF

1. LIFT/LOWER

2. CARRY

Push items to gain
3. PUSH 120 b 2 ft access. X

E

Pull items to gain
4. PuLL 120 b 2 ft access. X
5. LOAD BEAR

}
6. WALK/MARCH
7. CLIMB/ 8 ft Climb/descend stacks
DESCEND to observe markings. 3

8. RUN/RUSH

9, SWIM/DIVE

10. DIG

1. CRANL

A-3 )




- FACTOR WELGHT/ HORZ, VERTICAL | WORKX RAT(/PERFORMANCE PHYS 0. CATEGURY 105 FREQ.
R Gt DISTAMCE | DisTAUCE STAUARD SISLSERENIAN AR SRS
12, THROM
13. WANOLE
14. FINGER 4
1e. HAMMER/
POmND
16, 217
17. RECLINE
1; REACH _1 3N 3fe Resach to retrieve
armunition I tems. X
Steys on feet .r;d
19. STAND counts ammunition - . X
20. H100P
21 waifL
22. CRUUCH

VI. EXPLANATION/COMMENT - PHYSICAL DEMAND FACTORS
Climbs stacks of ammunition at storage locatiohs to see markings on
ammunition and containers. Reaches into storage bins to remove items.
Stands for prolonged periods of time up to 2 hours without sitting. '
Push/pull items to enable 1dentification for ipventory purposes. This
/ task 1s done as a group task. Calculations ave bascd on 105mm HE 2 per
box, total weight of 120 1bs.

VII. PHYSICAL DEMANDS RATINGS
~ (FOR USE BY TRAINING AND DOCTRINE COMMAND)

SEDENTARY LIGHT MEDIUM - HEAVY VERY HEAVY

112} 21415/6171819}110}11 128 1311411511617 ;18119120 2]

T

VII. PHYSICAL CAPACITY MEASURES FOR MOS QUALIFICATION
(FOR USE-BY US ARMY RESEARCH INSTITUTE FOR ENVIRONMENTAL MEDICINE)

A-4



DEPARTMENT OF THE ARMY
Office of the Deputy Chief of Staff for Personnel
Washington, DC 20310

—

Reply to »
Attention of .

DAPE-ZAW 25 March 1982

SUBJECT: MOS Physical Demands Analysis (MOS 55810, Amunition
Specialist)
T0: Commander

US Army Ordinénce Center aRh\gshool
ATTN: ATSL-CD-OR (Mr. Schult
. Aberdeen Proving Ground, Maryland 21005

-~
A e
v e -

~ / \N\.\

/ ‘( ” \
1. Reference updated TRADOC Pamphlet, "Assessing the Physical Demands
and Direct Combat Probability of US Army Organizations, MOS, and
Duty Positions.”

2. Your physical demands analysis for MOS 55810 has been reviewed.
Based on this review, the physical requirements yog/ﬁdentified
place this MOS in the category shown below for, the reasons

indicated.
—— _ ¢
PHYSICAL PHYSICAL DEMANDS RATTONALE FOR ., .~
DEMANDS CLASSIFICATION PHYSICAL. DEMANCS ~
CATEGORY CRITERION QLASSIFICATION
Very Heavy Lift over 100 pounds Soldier reqﬁired to 1ift
Lifting with frequent lifting up to 100 ?ounds with
Lowering of 50 pounds frequent 11fting or constant
Pushing 1ifting.of weights up to
Pulling , 72. pounds. Thé cumulative
Carrying - and sustained nuture ot
Handling this work require; that *
' M0S be classified Very
Hetwy .
»
“ A-5
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_Results of Review of NITAPRG Physical Demands Analysis

APPENDIX B




Frequencies of Occurrence of Lifting Tasks by Weight and Category of N0S

7
‘ HOS according to the Level of Physical Demands
Neight Nange Very Heavy eay g Moderately Heavy
“[Pounds 'Frequentlyt'"ﬁ”ba51ona111 Frequentlif'"ﬁbcasionally Frequentﬂyfﬂxoccasional_)ﬁ
0 1 ) } 4 0 | 1
3= 50 55 38 10 20 25 3%
5= 70 46 38 g 13 3 4
N9 3 58 ( 20 N )
9110 3 59 2 15 - 5
11X 10 23 - 3 . ]
-~ 131150 1 16 - ] o 1
- 181170 l 1 - - = o
= IN-190 1 5 . - o l
191210 - ) 1 - - -
1230 - - - . . .
231250 ¢ . - . . o
, 300* - 4 - .o (L L L
elght Lift lery by Heayy Moderately Heavy
| ,:Eeeti Frequently Gecasionally Frequentf%ccasionaﬂy_ Frequently  Occasionally
N : o b —— m—
24 R (. 6 1 17
121 139 3 J 3 86
Boo| e 6 16 6 2
17 28 6 5 2 0
B 16 .- ! . b
3 5 e ] . ]
5



Distance and Weight Carried in MOS with Very Heavy Physical Demands*

 Weight Carried/(Pounds)
> W-W —— A i
0-30 | 3150 | 51-70 | 7190 {91110 |111<130t 131-150(151-170{171-190| 191210

Distance
[(Yards) | F{O|F{O{F]O{F{O|FLO|F OfF]O|F]|O FIOTFIO

Ve 07 | 2] 2125023 {17124 (15129 {321 29| 7 (15| 4 |1 fme | S |o= | V== | &

m— g—

18-33_40'5;71})347461--2--#-2--l---«-

R

| e 80 ol ) e fun |an| 20aa] 2 ea| 2Vea| 2 an oo fon {on | ] |on [on |aa

iy JRREIRICIRERIR2R w#mﬂ
& | i il
68200 | 21 11 71 VL & e 8| Vine| 5 anw] ) |en |sn|on o0 |en [0n [0 |aa
. — ]
1201440 | 2] 1] 2{ee on o | 1 1 [me [oa |an [an [on |on [on jon Joo | ] |ao fan
: ' ; m-——nmq '
441-8% on |mw | nuew ] we |ow |{ow ] ws |00 [va (e [0e |me |on [ae |os {se |we n.h
o I
88'+ ‘ ] 4 5 ] 3 5 ] . ] we |ne |ow | |ow --TT we |an [on |o=
|- ‘ — ., -

* (el entries Indicate frequency,
F = Frequently
0 = Occasionally




Distance and Weights Carrded in MOS with Heavy Physical Demands*

Weight Carried/(Pounds)

0-30 | 31-50 | 51-70 | 71-90 {91110 111-130{ 131-150{151-170{ 171-190{191-210

Distance | o
(Yards) | F | 0|F|O0F 01 F10 FIO|FIOlFIOJF|O]F{OLF]|O

1«17 J 111 5(10)4 81 2 110 | V|11 [ae | 2 [en [on |on {== |== |== |oe |+

P R N o A R O e e O e el el

34' 50 on (eu |eb 2 kel ] “a ] on o |we |ee |oe |[we |ve (ee jon [ee Jow |ew
. 5]' 67 as (oo |ww o [an |00 loe (es jes (ow [w= (oe (se jes (e .f' s oo |es lue
PEITT I [ DN 7 P [ T v P (5 1 P P P O PO S B oo e fon [ |

{ooato [= | == ||V e e [0 e e e e N AT

| 441’880 wn |ws |oa |ae |ee o= ca |we fh“zi wa |ma '.;/’.. ee lwa lua |om lab |ow |
L: ‘881+ 1fn ] - ]) =" ] .- e w'b 'i>uf' ae [wa |ae |em [se jo= ;aa "_lifl |

# (el) entries indicate frequency:
gff...Frequehtly |
0°= Occasionally




Distance and Weights Sarried n MOS with Moderately Héavy Physical Demands *

Weight Carried/(Pounds)

|

0-30- | 31-50 | 51-70 | 71-90 {97110 {111-130;131-150{151-170| 171190} 191-210

N

' i e sl

Distence | |

(Yards) | F{O|F|JO|F|O|FIOJFIO[FJO(F|{O[FIO|FIO|F]O
o ﬂ . . P

1 17 | S0 620 [ea [26 | V[17 |oe | 3 fan [an |=n o [on fan [on {on [o= [o= |
[ 1833 | 2 5 1 6| 1] 6w | 2fem|on|onfan|am [om [un [on [on [on [ oo |-
| 34' 50 bl ] oe ] on |wn (o0 [ ve jae ([ow [aw |oe |wa (40 jee (oo [em |ee [ee |oe
5]- 67 o= lme v |ep ue ] e ] ne [on [ee [ew |ae |ee |[ve [ow |[ee ‘-n- op |oa
| - , S e e
[ 68200 | Ve | V] 3ae| dfen| 1 [on e |an |on [on |an |on [au [0 |oe |ae fon
20“'440 b ’, ] on | ow |ea’|oe (a0 (40 (en (ae (e (o= (80 ek |ee o |om --‘nu we |
44‘-880 --/ ] v |an | e ] on [ws |oe |[oe [ve (on |(we |[on o [ee Jee |oe fl. am
T IE T T
[ 88].} 5\J Bl RSN ] es (== |un jon |eu (on o0 jon (oo [ue |en |[ne [an |ee

?‘Cel] entrfes indicate fréquenCY-
F = Frequently
0'= Occasionally




Distances and Weights Pushed in MOS with Yery Heavy Physical Demands*

Neight Pushed (Pounds)

ra

030 | 31501 5120 | 7190 191.110 [111-120]131-150 151-170{11+190 191-210’211-261 262-311|312-361| 3624111 A1

Distance | , | N
(Yards) FOFOFOFO!’OFOFVOFOFOFOFOFOFOFQOFQ-'

e a1 e falelaala sl st b B L

91‘1 - " L) . "n [} o ‘ - L) LI [} - . [ L [ L] - . q ]
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unso . .'- . ) ‘ L) - ™ - - - - - -u - .l ™ - - - . - n‘
aegt [ ol Lo el e et e e e e e e e e e e e e e

ssnzm. «els v | e o"- s | e {o }]e - o‘- u o |o o joje -‘- - -

/ 20‘-‘% ‘ e o le | le]e]e P I B I IEE I I N O o‘ al wm le la]e

“‘.m . .. e lo |« e s ] e |lo o fo]ole]e]e : - .. N o o le

w" - ) - - L4 » - L] » - . L] - - ,® - ] - » - L ] [ ] » -

# (el entries are numbers.
“Fis Frequency
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Distances and Weights Pust'led fn MOS with Heavy Physical Demands*

Weight Pushed (Pounds)

T
0-30 [ 3160 | $1-70 | 7190 {91110 [110-130{131-150] 15t tr0{ 711000 v91-200] 201260 262311 | s12- 360 eaam | aroe

Distance | ‘ | |
mrds)vrororo‘rororo;ofvor,orosororofofﬂ

‘& 33 » . ‘ . . i 01 o fae]lale
“_Lso - \ - [ - - » - L - e« |wje

33‘0 . . . . - Y . . . . . o In o |e . L] [} L] L ) o je | . o Jufo |ofe}

j Cell entries are numbers,
F = Frequency

104




 Distances and Weights Pushed in MOS with Mbderate]y Heavy Physical Demands*

4\

Weight Pushed (PoUﬁds) |

020 | 3150 | 170 '-7l-90 91110 1114130131159 151170{ 171-190191-210{ 211261 | 26231 31231} 36201 _2

0] F{O{FIO[FO
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Cell entries afe numbers,
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Distances and veighis Pulled in ﬁDS\with Very Heavy Physical Demands*

Weight Pulled (Pounds)

0-30 '31—50 5170 | 1190 |91-110 {111-130{131-1500151-170| 1711901191200 2112611 26¢-311{312-361{ 62411 .4100

| Distance | ' NN
(Yards) ,FOFOFOFOFOFOFOFOFOFOFOFO,.fOF

-
- X -
1

* (el entries are nunbers. |
F = Frequency SR
0 = Occastonally
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Distances and Weights Pulled in MOS with Heavy Physical Demands*

“Weight Pulled (Pounds)
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Distances and Weights Pulled {n M0S with Moderately Heavy Physical Uemands*

~ Keiqht Pullied (Pounds)

0-30 | 3150 | 5170 ( 71490 [S%=110 {V11-1301131-150]161-170{ 17*< 1901197210 211-261] 262-311| 212361 | 362411 | 41w
Distance & |- | R ~ | A1
(Yards) (F{OJFLO{F IO FIO[FJOFF O F[O|FIOJFIO|F{O|FICIF|IOJF[OVF]O(FI0]
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9-” ] o |l» o ] - .' rloeleie wiele i |oajolevle|lelaje|ln|o|le n|e l"
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Results of Analysis of Pull/Torque Tasks
In Very Heavy, Heavy, Moderately Heavy Category

' . Amount
10S Job Torque
Category MOS (Ft/1ibs)

H 64C 980
VH . .6 780
VH - v 61T 780
VH ‘ 635 750
VH EVE 500
VH 63W 450
VH R | 1 » 450
VH \ 198 450

H 24W 435
VH 67U 375
VH 67X 375
VH 63T 350
VH ‘ 63J 350
VH 63H 350

H 636 350
VH 458 350
VH 457 350
MH . 16C 350
VH 63D 310
VH . 12F 280
VH 62J - ' 250
VH 16P 200
VH 55G 200
VH 62F 175
VH 46N 160
VH 54C 150
VH 628 : 150
VH 16D 150
VH 67Y 135
MH 35H 120
MH 24Q 100

H 68H 100
VH 19D 100
VH 05C » 80
VH 16E 50

VH 63t 26
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APPENDIX C

Criterion Per formance Tasks Specifications
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v
OVERVIEW OF SPACE AND EQUIPMINT REQUIREMENTS

Wocden runway for Push Test.

A wooden sled for the Push Test.

20 sandbags, each weighing 30 pounds.

The Carry Course should 25 yards X 25 yards.

Shelving standard for Lift Test. '

Stationary bolts, fixed to the shelving stzndard, for the Torque Test.
Two sets of 18 specific pieces of Arm; Faninmant (Appendix A) used for
the Lift and Carry Tests.

A flat indoor area that is at least 30 X 35 yards.

LN RO RV R R

------------------------------ 30 yards ---cvceccceccaccancncacacanaaa..
[Extra Sandbags]
PUSH TEST
------------------------ 26 Yards ----ccmccccccmcciaeccaaeas

[~£QUIPMENT AREA

O CARRY TEST

(:) = Cones

eccevecacencaaca 25 Yards ~--ce---
@)

TORQUE TEST

g ' SHELVING
. STANDARD
ADMINISTRATION AREA |

LIFT TEST
EQUIPMENT AREA

cccccecccecce: cmmccoccccccacnaccacaccen 35 YAPdS cccieciccccaccacaaccmcccccaccnceeo
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LIFT TEST
Purpose

The purpc-e of this test is to determine the heaviest weight. that the
soldier can 1ift and place on a shelf at chest height (i.e., armpit level).

Materials and Personnel Reguirements

1. Various pieces of equipment ranging in weight from 28 to 202 pounds were
selected to represent the full range of weights lifted. These pieces of
eGuipment represent the weights lifted and carried in the different demand
categories. The equipmentvlist is located in Appendix A.

2. Each piece of Army Equiment must be clearly marked with its exact weight.

3. A graduated shelving ctandard, constructed according to the specifications
shown in Figure C-1 provides shelf heights ranging from 40 to 70 inches, in

6 inch increments. Use 3/4 inch plywood to construct the shelving
standard.

4. Mark the height of each shelf clearly on the side used for the Lift Test.
5. Number of administrators required: 1 supervisor and 3 assistants.

instructions to Administrators

1. Determine the height of the shelf tte soldier will place the piece of
equipment on by:

a. Have the soldier stand at_attention with his/her back against the
chest height scale (see Figure C-2).

b. Determine the height of the soldier's armpit from the ground by
placing a ruler under the left arm and up aqainst the armpit. Then
have the soidier raise the left arm above his/her head. The
administrator then reads off the height at the top edge of the ruler

and records this number to the nearest inch on the score sheet in the

block marked "Armpit Height". ,

ff o

~t. Read from the scale the-shelf height that is closest to the person's: |/
measured armpit level. Record the shelf height that will be used in

the Lift Test on the score sheet in the box marked “Shelf Height". '

c-2
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(The shelving standard must be structured so that the halv

will hold un to 207 pounds of cquipment).

Figure C-1.

Shelving standard. .

c-3
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SHOULDER HEIGHT SCALE CHEST HEIGHT SCALE

70" -
- 70" —-—'—1
e -5: 70"
65" 1 65” -:-:E— 64"
T Block I X
60" —1- 60" —f—
-1 b "
o ~ Block II F 3
R S I
T '" F ..
so" —F— .- Block III - 52
T = =
:: :r— 46“
45" —f— — Block 1V 45 -
w ]» Block V " — .
40 , 40" —— ‘40"
-
' 35n __::_ R
\ 0" —~ !
For determination For determination
of shoulder of chest hejght
height and Block (armpit level)
number in Push Test for Lift Test.
N Figure C-2. Scales drawn on back of shelving standard.
\\ .
.u\ N -4




2. The equipment should be placed in a common area. The soldier assesses

his/her ability to 1ift a certain weight and selects 3 piece of equipment
that he/she thinks can be lifted to chest height.

3. An administrator places the piece of equipment next to shelf height that
measured chest height (i.e., armpit level) for the soldier.

4. The soldier is instructed to 1ift the piece of equipment onto the shelf.
If the equipment has handles, they may not be used.

For safety, an assistant must be on each side of the soldier during the
1ift attempt.

5. Following either a successful or an unsuccessful 1ift by the soldier, the :
administrator:

a. Records the weight of the zttempted 1ift, and whether it was \
successful or unsuccessful.

b. Removes the piece of equipment and places it in the common area.

6. If the original 1ift was successful the administrator places the next N
heaviest piece of equipment in front of the proper shelf.

a. After a two mirute rest the soldier attempts to 1ift the next heaviest
piece. The administrator repeats steps 5a and 5b (i.e., record the'
weight of the attempted 1ift, whether the 1ift was successful or
unsuccessful, remove the piece of equipment, and place it in the
common area) after the attempted 1lift.

b. If the soldier was unsuccessful on the second attempted 1ift. the 1ift
test is over. However, if the soldier ‘successfully 1ifted the next
heaviest weight then repeat steps 6a (i.e, place next heaviest piece
next to shelf) and 5a and 5b (i.e., record information on score sheet
and return the piece of eQuipment to the common area). Continue
repeating steps 5a and 5b unt il the so]dier is unable o 1ift the next
heaviest piece of equipment onto the she]fa

7. If the original 1ift attempt was unsuccessfu] t&; administrator places the
next 1i3hter piece of equipment in front of the proper ghelf.

a. After a two minute rest the soldier attempts to 1ift the next 1ighter
piece of equipment. The administrator repeats steps 5a and 5b (i.e.,
record the weight of the attempt, whether it was successful or '

C-5 « . < A
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unsuccessful, remove the piece of equipment, and place it in the
common area), after the attempted lift. o °

b. If the soldier was successful on the second attempt 1ift, the 1ift
~ test is over. If the soldier was unsuccessful in the 1ift attempt,
~ then repeat steps 7a (i.e., place next lighter piece next to shelf),
and 5a and 5b (i.e., record information on score sheet and return the
piece of equipment to the common area) until the soldier is able to
1ift the next lightest piece of equipment onto the shelf.

Cautions
1. Make sure the soldier 1ifts each piece of equipment in a proper and safe

manner (i.e., bending at the knees and placing the arms around_and/or
under the piece of equipment before starting the lifting motion),

2. Instruct the soldier not to throw. but to place the plece of equipment
onto the shelf,

3. As a safety precaution, have the assistants stand on both sides of the
soldier during the 1ift attempt.

4. Give a two minute rest between 1ift attempts.

5. The soldier who greatly over or underest imates his/her tifting ability
will have more 1lift attempts to find the maximum weight that can be lifted
than the soldier .who estimated his/her ability accurately.

Scoring

1. Record the following information on the score sheet from the chest height
scale. '
a. The height of the soldier's armpit.
b. The meight of the shelf. |

2. Record the following information on the score sheet for eacn attempted ,
1ift.

a. The weﬂght of the attempted l\ft

b. whether\the attempt was successful or unsuccessful

l

3. When the soldier. has completed the test as outlined in.item numbers 6b and
7b in the Instructions to the Administrator, the heaviest weight ltfted
should be recorded in the box labelled "Heaviest Weight Lifted."

v C-6.
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CARRY TEST

Purpose

The purpose of this test is to determine the distance (up to 200 yards) a

soldier can carry the heaviesf piece of equipment lifted to chest height
during the Lift Test. o

Materials and Personnei Requirements

1.

3.

_The same pieces of equipment used for the 1ift task (described in Appendix

A) are required for the carry task. Therefore in order to conduct the

Lift and Carry Tests at the same time, two complete sets of the equ1pment
are needed.

A clearly marked course, 25 yards on each of four sides, is used to
measure the distance the subject is able to carry & specific piece of
equipment. Cones should be placed at each corner and in the middle of
each side of the course. The course must be marked by placing the
starting line at one corner and ‘a yard line every yard throughout the 100

yard course (see Figure €-3). The yard lines must be numbered from 1 to-
100.

Number of Administrators required: 1 supervisor aﬁd 3 assistants.

Instructions to Adm1n1strators

1.

Determ1ne the piece of equipment the soldier wili carry for this test by
looking at the score sheet for "Heavirst Weight Lifted" score in the Lift
Test. . N

a. Move the piece (i.e., the heaviest'piece of equipment lifted to taest
height) the soldier is to carry to the starting line. '

The goal for this test is to walk around the 100-yard ‘square tw1ce (this
equals 200 yards). The soldier should walk close to the outside of the
marked course. ’

The subject must carry the piece of equipment in a safe carrying pos1t1on
in front of the body. Both arms should be around and/or ‘under the
equipment to provide a firm grasp. If the equipment has handles, they may
not be used. | ' '
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4. The soldier is instructed to carry the piece;of equipment as far as
possible. ) '

5. The soldier begins the test by first picking up the piece of equipment and"

then carrying it twice around the outside of the marked course (1.e., 200
yards).

6. The outlined square course is marked every yard from the starting 1ine.
when the soldier stops and places the piece of equipment on the ground,
the administrator determines and records the distance covered to the
nearest yard. For example, if the soldier went one full lap plus 23 yards
down the next side the score would be 100 yards for the first lap, plus 23
yards for the second 1ap. Therefore the total distance fs 123 yards.

7. There is only one trial for -this test.

Cautions

1. Make sure the soldier 1i%ts and carries the piece of equipment in 2 safe
and proper fashion. '

2. Make sure the equipment is the ame as used in the Lift Test.

3. An assistant must walk with the soldier during the Carry Test to’heip the

- soldier safely place the piece of equipment on the floor, when the Carry
Test is completed.

Scoring

1. Record the following information on the score sheet for the Carry Test:
a. The weight carried.
b. The distance carried.

1. The distance is measured from the front of the piece of equipment
after the soldier has piaced it-on the ground. '

2. If the front of tne equipment js half way or closer to the next
yard marker ‘the score ‘is the next highest yard marker.

3. If the front of the equipment is not half way to the next yard .
marker, the score is the lower yard marker!

c-9
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PUSH TEST
‘\

The purpose of this test is to determine how far a soldier can push a

specified weight in 30 seconds. (

Materials and Personnel Requirements

1.

2.

A wooden sled, constructed 2ccording to the spetifications in Figure C-4, is
used for the Push Test. Use 3/4 inch plyood to construct the wooden sled.

The bottom of the sled must be covered with Type 304/18 gauge (.048"
thick) stainless steel. The metal covering should be fabricated (i.e.,

fold up uniformly) three inches up each side of the sled. The piece of
stainless steel chould be 3.5' x 4.5°'.

Twenty sandbags weighing 30 pounds are needed. Also have available

- the following:

Two 2 1b. bags. one 3 1b. bag, two 5 1b. bags, two 10 1b. bags;

ten 20 1b. bags. _
A wooden runway 80 feet long and 8 feet wide is needed for the Push
Test (Figure C—S). The wooden runway must be constructedhwith_3/4 inch,
AC Ferr p1ywood with the smooth side placed up. The runway must be
mounted on & frame made from 2" x 4"s. This frame consists of 2" x 4"s -
that run the full length of both sides of the runway and cros: supports
placed every four feet. When the cross support is at the junction of
two pieces of the runway, the cross support should joint these two
pieces. In order to keep the runway smooth yse finishing nails and
countersink them. '

tHe1gh the sled with the metal covering and reccrd this weight clearly on
both the front and back of the sled. ’

A 20 yard push lane marked every foot (i.e., one foot to 60 feet)

/

One stOpwatch to time the Push Test.,_ /-

Number of administrators required. 1 superv{so- and 3-4 assistants to

move sandbags and push sled.

¢-10
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(The sled rust be constructed to hold up to 430 pounds while it is
being pushed). ' ' ' :

Figure C-4. ‘Push-slédn
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Instructions to Administrator

1. This test has two parts: Part I is a Pretest to determine the weight that
will be pushed during the actua) Push Test. Part 11 is the actual Push

Test. Both parts of the Push Test require the soldier to push the wooden
sled with a specific amount of weight on it.

2. The administrator first determines where the soldier should place his/her
hands on the back of the sled.

a. The soldier's shoulder height must be measured in the : ,iowing
manner:

1. Have the soldier stand with his/her back against the shoulder
height scale marked off on the back side of the shelf standard
which was used in the Lift Test (Fiqure C-2).

2. Determine the number corresponding to the top of the outside of
the right snoulder by placing a ruler on the top of the shoulder.

3. Record the number closest to the point at which the ruler touches
the scale i the space provided on the score sheet.

4. The numbers on this scale correspond to the nuribers on the back of
the sled.

b. The placement of the hands is as follows:

1. The soldier places the palms of his/her hands on the same number
as was determined in the measurement of the shoulder height.

2. B8oth the hands must be placed in the block marked with the
shoulder height number. The hands must be placed on the line so
that the heels of both hands are just abnve the bottom line of the
block (Figure C-6).

c. The soldier must keep his/her hands on the proper aumbers throughout
the Pretest and actual Push Test. Additionally, the shoulders must
remain parallel to the sled throughout the test. However, the
distance the feet are placed from the sled at anytime during the test
{s determined by each individual soldier.

c-13

I 1j2‘§ I




. & Tor of Sled
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<. Bottom of 5led

(The above marked Roman Numerals should be listed on both ends
of the sled).

Fiqure C-6. Hand placement on back of sled.
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3. Part 1 - Pretest

a. The Pratest will determine the weight the soldier will push for the
actual Push Test. ‘

b. Complete the following steps to determine the weight used for the
Pretest.

1. Record the heaviest weight the soldier was able to 1ift to chest

height (Lift Test) in the space provided on the Push Test portion
of the score sheet.

2. Multiply this heaviest weignt lifted by four and record this
number on the score sheet.

3. Place sandbags equal to this weight on the wooden sled. For
example, if the soldier lifted 70 pounds during the Lift Test then
280 pounds is placed on the sied {i.e., 70 X 4 = 280). For
example, if the sled weighs 250 pounds, 1 sandbag weighing 30 pounds
' must be placed by the administrator onto the sled.
This. brings the total weight to 280 pounds.

¢. Instructions for Pretest administrator.

1. Have the soldier place his/her hands at the designated push mark
' and push this weight two feet.gFigures C-5 and C-6).

2. The push must be one continual motion. When the sled stops i}
moving, the Pretest trial is over.

3. If the soldier pushed the weight tgo;feet. see item "d"; if the
i

soldier was not able to push the weight two feet see item "d"
below. )

d. If the soldier,w;s able to push the original weight two feet then add
30 pounds to the sled (i.e., one 30 pound sandbag). Follow the
steps below unti the soldier cannot push the sled two feet.

1. Thg}soﬁdier is given a two minute rest and then he/she will
attempt to push the heavier weight two feet.

2. If the soldier could not push this weight two feet, then the
previous weight (the soldier pushed two feet) is used for the
actual Push Test.
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4.

3. If the soldier was able to push the next heavier weight two feet,
then 30 pounds are again added to the sled.

4. The soldier rests two minutes and attempts to push this next
heavier weight two feet.

5. Once the heaviest weight is determined it must be recorded in the
space provided on the score sheet. The weight used in the actual
Push Test is the heaviest weight the soldier pushed twc feet.

e. If the soldier was not able to push the original weight two feet, then
decrease the weight by removing 30 pounds from the sled (i.e., one 30
pound sandbag is taken off the sled). Fcllow the steps below unti)
the soldier can push the weight two feet.

1. After a two minute rest, the soldier will attempt to push the
lighter weight two feet.

2. If the soldier still cannot push the lighter weight two feet,
remove another 30 pounds from the sled.

3. The soTdier rests two minutes and attempts to push this next
weight two feet. '

4. When the soldier can push a new weight two feet, this weight is
used in the actual Push Test (i.e., the m2aximum weight the soldier
can push two feet). '

f. The administrator records the weight used in each trial of ‘the pre-
test. The maximum weight that the soldier could push two feet is

recorded on the score sheet in the box marked "Actual Push Test:
Weight Pushed.”

Part IT - Actua) Push Test.

a. After finishing the Pretest the soldier is given a ten minute rest.

The weight for this test was determined and recorded on the score
sheet during the Pretest.

b. The administrator checks to see that the apgropriate weight is placed
on the sled. The front of the sled is placed on the starting line and
the directions for the test are outlined for the soldier. ’



c. The soldier is given one trial to push the sled along the push lane as
far as possible in 30 seconds.

d. The soldier is instructed to place his/her hands at the proper
location as outlined previously.

b
e. The administrator records the distance covered in 30 seconds. When
the 30 second trial is over, measure from the front of the slcd the

distance (to the nearest foot) that the sled was pushed along the push

lane.
Cautinns

mmanrtngi

~1. Be sure that the soldier keeps his/her hands in the proper place *
throughout the push and that the soldier's shoulders are parallel to the
sled during the test(s).

2. Guide the sled, as the soldier pushes it along the lane, so that it moves
straight down the plywood.

Scoring
1. ‘Record the following information on the score sheet.
a. Shoulder Heig;t'(Block Number).
b. Heaviest weight lifted successfully.
c. (Heaviest Weight Lifted) x 4 = .
d. The weight pushed in ech Pretest trial.
e. wﬁether the Pretest trial wés successful or unsuccessful.
f. The maximuh weight pushed two feet.

g. The distance (to nearest foot) the sled is pushed in 50 seconds.
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' TORQUE TEST
Purpose : -

The purpose of this test is to determine the maximum amount of torque,
the soldier can generate, by pulling on a stationary bolt.

Materials and Personnel Requirements

1. A one inch drive dial torque wrench that reads up to 800 ft/1bs of force
is reguired for this test. The torque wren:h has a dial clearly marked
every 20 ft/1bs, with at least a 800 ft/1bs capacity. The wrench should
have a lazy arm (i.e., follow-up arm), for ease of -reading }nd recording

the torque applied by the soldier. At least two torque wrenches must be
available at the testing site.

2. Torque is applied to a one inch stationary bolt located on five shelves
ranging in height from 40 to 64 inches. This requires:

a. The same shelf standard used for the Lift Task. The shelf standard
provides for the five graduated levels needed for the torque task.

b. One inch bolts should be welded to metal strips which are secured to
the five shelf levels. The bolt must be located 10 inches from both
cutside edges (Figures C-7 and C-8). The weld must be able to withstand
up to 800 ft/1bs of force. The metal strip and fixed bolt is placed

across from the side of the shelf used for the 1ift task. See Figure
C-7 for more detailed specifications.

3. Number of administrators required: 1 supervisor and 1 assistant.

Instructions to Adm1n1strators

1. Determine the he1ght of the bolt the soldier will use for the torque test.
a. From the score sheet, note the shelf helght used for the 1ift task

b. Ask the soldier to move, from the shelf used for the 1ift task to the
next lowest shelf, in preparation for the torque test. Record the
shelf height used for the Torque Test on the score sheet.

2. Explain how to use the torque wrench and state that this is a test of the
maximum force that he/she can generate with his/ner arms, by pulling
steadily with the wrench on’ the fixed bolt, with both arms.

c-18
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Figure C-7. Diagram of 1" bolt attached
to one side of shelving standard.
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Figure C-8. Diagram of where 1" bolt should be welded onto the shelve(s).
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‘3. Place the torque wrench on the bolt with the handle placed at a 45 .degree
angle to the edge of the shelf !see Figure C-8).

4. Tell the soldier that there will be three trials with a one minute rest
between each trial. ’

5. Tell the soldier to pull steadily on the brlt, until the dial reading does
not fncrease further. The soldier must press his/her hip against the standard,
stand up straight, and pull only with his/her ams.

6. The soldier rests for one minute. The administrator records the force
generated in Trial One. '

7. The soldier takes two more trials with a one minute rest between each of

the t+ 's. The - ‘nistrator records the force on the score sheet for
each of the tria ‘

Cautions

1. Be sure to watch that ine soldier pulls with only his/her arms.

2. Do not allow the soldier to increase his/her score by leaning away from
the shelf and thus using his/her body weight to increase the score.

Scoring
1. Record the following “information on the score sheet.
a. The shelf level used for the Torque Test.

b. The maximum torque generated for each of tke three trials.
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EXAMPLES OF EQUIPMENT FOR LIFT TEST .

. Weight

Jeep tire ‘ 28
Antenna set _ 4]
Five gallon water can ' : ' 49
Oscillation sw.ap : _ 60
~Amplifier Am-3347 n
Osci1lostope : _ 81
Cement bag ' _ | 90
" Anvil ; 02
Cable assembly - 10
Battery 11
- » 132

141
150
168
179
189
200

Listed above are the specific w ;nts needed to administer the
Litt Test and examples of Army equipment that could be used. Any piece
of Army equipment may be used as long as it is smaller than 20" X-15" X 12"
and weighs w thin one pound of the specified weight. *

For ine heavier weights listed build a contéiner 20" long X 12" wide
X 15" deep and fill it with lead to meet the specific weight requirement.
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MEPSCAT

SKINFOLD TESTING PROCEDURE*

Equipment - Lafaye.te Instrument Co. Skinfold Caliper Model 01127.

Skin Fold Sites and Landmarks for Both Males and Females

l. Biceps This skin fold should be picked up parallel to
the length of the arm at the mid-point of the
biceps muscle belly.  The arm should hang
vercically at rest (see fig D-1).

2. Tricers T™is skin fold should be picved up parallel to
the lengih of the arm al the mid-point of the
muscle belly, mid-way between the olecranon
and .he tip of the acromion. The olecranon
(elbow prominence) is more easily identified
when the arm is bent at the elbow, but the

arin should hang vertically at rest when
actually measuring the skin fold (sce f1g

3. Subscapular This skin fold should be picked up at an angle
ot 45 degrees to the vertical just below the tip
of the inferior sngle of the scapula (see

4, Suprailiac This skin fold is slightly oblique and should be
picked up just above the iliac crest at the mid-
axillary line along the natural diagonal line of
the skin fold (see fig D-4).

Technique:

1. Individuals should be measured during a stale of stable hydration
Prolonged and iniense exercise immediately preceding the measurement could
lead to significant water loss which could result in an inaccurate skin foid
determination.

2. Individuals should loosen all overgarinents above Lhe waist.

3, The right side of the body should be used when measuring skin folds.

4. Consistency in locating a skin fold a! its proper anaiornic site can be

improved by using a tape mcasure. A smuall inark should be inade with a felt tip
pen so that the skin fold will be measured at the samne location ouring each trial.

CD-3 13%
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Figure D-1. Biceps skin fold. )
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Figure D-2. Triceps skin fold.
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Figure D-3. Subscapular skin fold.
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Figure D-4. vSuprai]iac skin fold.
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5. At each site the skin fold is picked up firmly with the thumb and
forefinger of the left hand. A full fold should be pinched, lifted slightly away
frorn the underlying tissue, and shaken gently to assure that the muscle slips out
of the fold. To insure that muscle has not been entrapped in the skin fold (for
biceps and triceps skin folds) the individual should be instructed to briefly tense
his/her muscle. This will cause any entrapped muscle to slip out of the skin fold.
Then with the body relaxed, the skin fold is held firmly between the.fingers while
the caliper is applied at a right angle to the fold approximately 1 centimeter
below the thumb. Onge the: caliper is applied, the pressure of the fingers should
be released momentarily so that the pressure at the time of imeasurement is
excrted by the caliper face-points and not by the fingers. The caliper should be
held on the fold until the reading reaches a relatively stable value (about 2 secs).
There may be an initia! rapid movement of the caliper reading when first applied
due to compression of the tissue (particularly at the subscapular and suprailiac
sites). The reading should be recorded after 2 seconds or when the initial rapid
change ceases.

Procedure: ~

A single reading should be taken and recorded at each of the four skin fold
sites. This should be repeated two more times in succession. If one of the
readings shows a large discrepancy from the other two'readings at a particular
site, discard the aberrant reading and take a fourth measureinent. Readings
should be taken to the nearest 0.5 millimeter. The gauge mark on. the caliper
should be read looking at it straight on, not from an angle. The three readings at
cach site would then be averaged and each average should be totaled to obtain
the sum of four skin folds (see worksheet). This sum should be rounded down to
the nearest whole millimeter. The Durnin-Wormersley tables (pg. 8-9) are then
used to obtain the percent body fat of the individual based on the sum of four
skin folds, sex, and age. If the measured sum of four skin fulds falls between two
table values (displayed in 5 mm intervals) select the percent body fat shown for
the closest of the two values. For example, if the sum of four skin fold- for a
23 year old female is 53 millimeters, to determine the percent body fat:

l. Hoe: b ler D=2 for fomales

2. in column |, locate the tabled value closest to the obtaiiied sum of
four skinfolds

obtained = 53
closest tabled value = 55 inm
3. Move across the row to the appropriate age column to determine the

percent body fat '

23 years old = Column |

percent body fat = 27.8%
*Th.: skinfold procedure used to determine percent body fat was previously
described in HQDA letter 40-83-7 dated 1 April 1983. The subject of the letter
was Ariny Medical Department (AMEDD) Suppcrt of the Army Weight control
Program. The only difference in the procedures described herein is the use of

the tabled value closest to the obtained sum of four skinfolds, rather than the
lower of two values when the sum falls between the 3 mm incrernents.
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PERCENT BODY FAT DETERMINATION WORKSHEET

1. Record Subject's Sex

2. Measure Skinfolds

Measure Biceps Triceps Subscapular Suprailliac

1

3. Sum

4. Divide each Surn by 3 to Obtain Average

5. Add 4 Skinfold Averages together to obtain Sum of Skinfolds

@ e e e e e

6. Based on the Sum of Skinfolds and the Age and Sex of the Subject,

determine the percent body fat from Table D-1 or D-2.

The average percent body fat for male army recruits is 16%, the avérage
for a female recruit is 25%. These figures are based on data collected during the
1982-33 Miliiary Enlistment Physical Strength Capacity Test - Phase I, on 980
male and 1004 female basic recruits at Fort Jackson, SC. The study was
conducted ty the Exercise Physiology Division of the .US Army Research

Institute of Environmental Medicine, under the directic - ¢t Dr. James A. Vogel.
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TABLE D-1

THE EQUIV »\LE'\IT FAT CONTENT, AS A PERCENTAGE OF BODY-WEIGHT, |/
FOR A RA'\J(JE\)F VOLUMES FOR -THE SUM OF FOUR SKINFOLDS (BICEPS,
TRICEPS, SUBSCAPULAR AND SUPRA-ILIAC) OF MALES OF DIFFERENT AGES.

.................... — e e e e e e
Skinfolds Mdles Wge o yeais) Skinfolds Males (age in years)
(inm) 17-29 30-39 40-49 50+ (mm)  17-29 30-39 uo-a? 50+
713 4.4 - - - US4 06 %4 397
20 S0 122 122 1.6 20000 3L Y0 40
B3 105 W2 150 154 25 %05 S W6 WLl
10 129 16,2 117186 130 3,00 39 382 418
15 w7 U7, 196 0.8 35 3.5 w3 BT wb
W00 le 9.2 2L 2.9 160 32.0 32.7 ¥.2 W0
5 77 Wh 70 w7 WS 32,5 W0 97 436
50 9.0 2.5 W6 2.5 150 2.9 BS W02 Wl
o 0.0 25 By w9 155 333 39 W07 4k
0 .02 BS T 8.2 STUREE | R ™ BT ST
Y Y5 S OF S O SR 165 3.0 36 46 u5.6
7 AaBd B3 36 70 W5 WS 4.0 k6l
75 2.9 B9 NS 3T " 175 3.9 - S
$0 %8 %6, 32 e ST TR - - -
$5 5.5 0 Wl W 185 35.6 - . -
90 %.2 2.8 3.0 35.8 190 35.9 - - .
95 %9 B4 BT 3.6 195 . - - -
190 7.6 B0 Wh 34 | 200 - - - .
105 B2 M6 B0 82 205 - - .
om0l B8 H0 210 - - - -

S - ————

4 A T TR T A D o ey iy i g A g A = - i s u-q--om...-..--—-—.-.—.-.-.m----—q...-n_...........__.._...__........-n-m_--

l/ In two-thnrds of lhe instances the error was within + 3.5% of the body wenght as fat for thc women and + 5% for the men,
:ource Durnin and Wo.nersley, British. Journal of \lutrmon. 32:77-97, 1974, 144
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TABLE D-2

THE EQUIVALENT FAT CONTENT, AS A PERCENTAGE OF BODY-WEIGHT, 1/
FOR A RANGE OF VOLUMES FOR THE SUM OF FOUR SKINFOLDS (BICEPS,
TRICEPS, SUBSCAPULAR AND SUPRA-ILIAC) OF FEMALES OF DIFFERENT AGES.

- ””_-_‘,_-.--.-‘,._-M".-_.,-“.n,.--___-“_M,----_-_.-.,--..-,---_-..-\_q-.-“_..-___.....-.“-"--—----__...-_-....__...
Skmt"dlds Females (age in years) | Skinfolds \\\ Females (age in years)
() 1629 30-39 4049 50 Com) ey 3039 4049 S0
15 10.5 - - S . 3\§\u 39.1 41,5 W
0 el 70 198 b 120 9.0, W6 W0 o B
25 16,8 19,4 222 24.0 125 39.6 \\ 40.1 42,5 4.7
K 19.5 21.8 24.5 2.6 S1300 40,2 4046 43.0 46.2
T TOC RS ¥ N JURNN I 135 40.8 \\41.1 B b
40 23,4 25.5 28.2 30.3 %0 L3 “q\l.e 44,0 47.2
b5 5.0 %9 .6 319 145 .8l WS W
00 .5 8.2 30 3% 150 4.3 b6 4.0 482
55 7.8 B4 AL 36 155 2.8 WL Wb W8
60 ¥ 0.6 B2 BT 0 8.3 W6 .8 1.2
6 W2 e Wl %7 l65 3.7 W0 462 W6
70 3.2 RS BO N S0 Wl Wb b6 50,0
s owma | ope ®S w7 s - wE W0 504
80 w1 W %7 ¥e 180 -2 wa 508
85 %.0 3.0 .5 W04 185 I N 72 WY
oW ws s BRI 4L 190 ~ 9 .2 5L
T 3.6 %5 9.0 49 195 ~ 462 .S 520
100 %4 o W2 BT W6 200 1T I
5. wa we o e ow3 W - - el 9T
o .8 B.e 4O 439 o0 N MR X

.,.—n--»-w----—--.‘-_...n__---...-.-..-q-.._u—--- - -~

l/ In two-thirds of the instances the ere '+ was within + 3 5% of the body welght as fat for the women and + 5% for the men,
>ource Durnin and Womersley; British Journal of \lutrmon 32:77-97, 1974, |




L METHODCLOGY:

a. - Select 25 or more individuals upon whom precent body fat can be measured on two occasions within a 7-day period
y Lhe satne examiner. The examiner should use the same skin fold caliper for all measurement, [t 1s desirable to select those
ndividuals who exceed current weight tables. 1t is also desirable to select both men and woinen of different age categories,

b, Weigh the individual at the beginning of the two test measure:ment periods. Any individual whose weight has
nereased or decreased by more than 9 |bs, should be disqualified as a test subject. "

Jbtan the sum of 4 skin folds (in millimeters) for each subject for both the first and second examination, record in

} coupnn, 4s shovin in the example below, and calculate the reliability score of the caliper 2xaminer. The trainee will be
ompared first with the trainer and then with himself, ' -

2, EXAMPLE:

Trainer's Trainee's st : Percentt  Trainee's 2nd  Ditference Between " Percent®
ubject - Reading Reading  Difference  Difference Reading Ist & 2nd Reading Diffarence
) (mm) " (mm) (1in) (%) (nm) {mm) (%)

l o 50 4 ' 47 3 6.0
; 30 52 z 4.0 S ' 2 3.8
) 63 63 0 0.0 59 6 9.5
4 43 b 4 8.3 49 5 1.4
9 67 72 5 7.5 63 b 8.3
b ¥ bl } 5.2 69 4 6.6
7 V. 80 l 2.4 75 ) 6.2
s 79 I8 ! 2.7 70 ] 4,1
Y 60 6 ) 8.3 63 3 4.6
16 50 5L l 2.0 b6 5 9.8
[ 42 43 b 4.3 4l 7 14,6
12 9 % l 1.9 56 0 0.0
13 o4 67 } 4.7 68 I 1.3
l4 53 : 49 4 7.3 44 5 0.2
[y §6 85 l 1.3 &1 4 4.7
16 79 77 2 2.7 79 2 2.6

|7 b3 bl l L6 68 b 6.2
N 42" 47 ) 12,0 50 3 6.4
it ple 57 l £, 8 p) b 10.5
2 -0 62 2 3.3 70 $ 12.9
2 78 A g 0.0 82 b 5.1
2 a8 43 2 4.9 47 4 9.3
LBy 50 35 4 ) 10.0 51 4 7.3
24 -6l bk } 5.0 69 5 7.8
3 68 71 J by 65 b 8.5

):
l

Sum.

[

Lwt]

~
¥
c
3
—
~
~3
-

Determined by dividing the difference between first and second reading by the first reading,

- 141 :
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1, Calculations

Inter-rater Average Percent Difference = Sum of Percent Differences
reliability | - Number of subjects

Average Percent Difference = 132 = 4.9 {reliabilty score)
2
Intra-raler ~ Average Percent Difference = Sum of Percent Differences
reliability o ‘ Number of subjects
Average Percent Difference = 1779 = 7.1 (reliability score)

25

4 Interprelations: Any reliability score (average percent difference) of 10% or less indicates adequal4 competency |
of the caliper examiner. |

cl—-q
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MEPSCAT

INCREMENTAL DYNAMIC LIFT TESTING PROCEDURES

Equipment: Dynérnic Lift Machine.

-

This modified version of the Air Force X-Factor Machine (i, 1Y) tao

teflon rollers to reduce carriage friction. These rollers require periodic
cleansing with a non-abrasive cleanser, followed by lubrication with an all
purpose aerosal silicone lubricant. See assembly instructions for details. To
facilitate testing procedures: Two marks should be made on the side rail - - one
nark 72 inches and one mark 60 inches above' the platform. These rnarks allow
the tlester to stand adjacent to the apparatus and easily monitor the form and
success of the subject's lifting attempt..

The 16 - 10 Ib weights on the machine should be stencilled to indicate the
arnount of weight being lifted by the subject. The carriage alone weighs 40 lbs,
therefore, the weight plates should be marked 50 through 200 lbs, or 22.7 through
90.7 kg beginning with the top weight plate. \

Procedure:

I Explanation to Subject. "This is a test of your lifting capacity. You will be

...asked.to_lif t-the-handles-to-the upper line “on the sipport bar and lower it. The

weight will be increased and you will repeat the lift. When you reach a weight at
which you can no longer raise the carriage 1o the upper line, you will be asked to

. try to lift a heavier weight to the lower line. Your score will be the amount of
\«eight you lift to 72" and 60". Keep your head up and your back straight and

bend your knees to grasp the handles in arn overgrip. Lift the carriage up to
match the upper line in a smooth continuous rnotion."

"2, Subject Position. Subject should be facing the machine with the feet

slightly apart. Instruct the subject to bend the knees and grasp the handle in an
overhand grip, while keeping the head up, the back straight and the feet flat on
the ground. Tell the subject to lift the handles to the upper rnark. Check for a
straight back, and one smooth motion. The carriage should not stop at chest
height, and need not be held atl the 72" or 60" inark.

3. All subjects bégin with an unweighted carriage (40 lbs with pin out): For"

males, 20 Ibs (two weight plates) are added each ‘lift, until “they begin to have
difficulty lifting, the weight is then incremnented by ten pounds each trial (1
weight plate). A ten pound (1 weight plate) increment is used throughout the
lesting of feinales, Ensure firin placement of the pin into the opening in the
cenler of the desired weight plate. No rest is allowed between trials, other than
the time needed lo increase the load. If a subject is unable to lift a weight to
72", but lifts to 60", the weighi should h2 incremented by 10 lbs, until the subject
can no longer lift to 60". The tester should be ready to assist the subject in an

unsuccessful trial, by holding the handle to help lower the weight.

0‘14 . on
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Final Score Determination:

Fach subject will receive two scores:
N Ihe weight successfully lifted to 72",
2. The weight successfully lifted to 60"

When the subject is no longer able to lift 10 the designated height, record
the previous successfully completed lift as the final score.

[f asubject stops the weight carriage at chest height, and makes more than
whe atlempt to press the weight to 72" or 60", this is considered a faileg effort,
and che last successful 1ift should be recorded as a final score.

Testing Tips:
I. Emphasize a sinooth, one motion lif ting movement.

2. To test a large number of subjects most efficiently, explain and
demonstrate the test to 6 - 10 subjects at one time.

3. 'he subject should not be told how much weight they are attempting
to hift,

The average dynamic litt to 72" and 60" of a inale army recruit is 57 + 10.5
and 60+ 10.7 kg (mean + standard deviation), respectively. For female recruits,
the average is 25.6 + 4.7 and 30 + 5.4 kg for the dynamic lift 10 72" and 6u",
respectively.  These figures are based on data collected during the 1982-83
Military Enlistrnent Physical Strength Capacity Test - Phase I, on 980 male and
Fi04 female basic recruits at Fort Jackson, SC. This portion of the study was
copsied by the Exercise Physiology [Division of the US Ariny Research

Lnstitute D Environmental Medicine, under the direction of Dr. James A, Vogel.
» ~,
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MEPSCAT

STEP TEST PROCEDURE™*

Equipment and supplies needed:

- Multi-level stepping bench

- Cardio-tach and lead wires

- Disposable electrodes

Alcohol swabs and 4 X4 sponges
- Lab timer

- Metronome

N & W N
¥

Procedure:

1. Explanation to Subject. "This is a test of your stamina or heart-lung
fitness. The test will cagsist of you exercising by stepping up and down on a step
while we count your he% rate. Thus, we are nol measuring how much you can
step, but only how fast Jour heart beats while you are exercising. Your heart
beat will he counted on this meter using these stick-on pick-up leads."

2. Subject Preparation.  Clean skin and attach an electrode on each
shoulder below the clavicle and one at approximately V5 position (left side of
chest 3' below nipple).

Attach lead wires (using GW 4600 series Cardio-Tach):

Left shoulder - black
Right shoulder - white
V5 - green

Check adequate functioning of Cardio-tach. Repiace if necessary.

Explain to the subjelt that he/she will step for two minutes at the first
step and three ininutes at a higher step.

3. Testing. Turn on metronoime 1O 100 BPM and demonstrate. Let subject
practice briefly at a low step.

Set steps at 30 cm for males and 20 for feinales.

Start subject stepping and set clock for 5 minutes. Cadence is up-up down-
down at a frequency of 25 complete cycles/min.

Re sure thal the subject is stepping exactly in time with the melrc e,
Me sure that the Cardio-tach is recording adequately. Keep a back-up Cardio-
tach handy to switch to, if necessary. If recording is nol usable, subject must be
stopped and the electrodes re-applied.

if subject's. heart rate is below 130 BPM after two minutes of stepping,
drop the next step and have subject continue at the higher step height for three
more minutes, f the heuart rate is above 130 BPM, continue at the saine step
height for the final 3 minutes. Al the end of three minutes, observe and record
the heart rate and stop, the test. Remove lead wires and electrodes.
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4. Maintenance of Cardio-tachs. The Cardio-tachs should be re-charged
overnight by plugging in charging cords. Calibration should be checked at the
start of the test day using calibration standards of 80 and 160 BPM provided by
manufacturer. Electrode contacts on the lead wires should be kept clean.

Final Srore Determimation:
4. Record the following inforination:

Final Heart Rate (FHR)
Final Step Height (FSH)
Sex
Agn

bointer Table D=3 with sex, FHR and FSH for the subject to obtain the
predicted maximal oxygen uptake (pVO rmax). Round the final HR rate to the
nearest 3 BPM (126 BPM should enter Table at 125 BPM).

Exarnple Data FHR - 152
FSH = 30 cmn
Sex - fernale
/\ge = 21

1
From table D=1 vonufind: pVO max : 42.6 ml/kg ! tnin

! .
c. The pVO max inust be correctea for age. lising the age and sex of

the subject, enter Table D-4 to obgain the correction factor (CF) for age. In our
exainple, the CF for a4 2] year old feinale CF - 1.023.
T——

d. Multiply pV'/() max x CF - final score
42.00 X 1.023 = 42.97 ml/kg ! min.

Always round up or down to nearest hundreth.

* This abbreviated five minute, two step procedure was originally developed for
the Fort Stewart MOS study in October 1979 as a modification of the original
four step, 12 minute procedure used at the Fort Jackson AFLES study in January
1978.

The average predicted maximal oxygen uptake of a rnale armny recruit is
48.4 + 6.4 ml/kg ! min (meah + standard deviation), respectively. For female
recruits, the average is 35.. + 5.6 ml/kg ! min. These figures are based on data
collected during the 1982-83 Military Enlisunent Physical Strength Capacity
Test - Phase I, on 980 male and 1004 fernale basic recruits at Fort Jackson, SC.
This portion of the study was conducted by the Exercise Physiology Division of
the UJS Army Research Institute of Fnvironimental Medicine, under the dire: “ion
of Dr. James A. Vogel.
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TABLE D-3

.
PREDICTED VO2 Max BASED ON FINAL HEART RATE, SEX, AND STEP HEIGHT

MALE FEMALE

HR 30 cm %0 cm 2cm  30cm
120 59.05 72.68 57.75 68.25
125 S4 .43 67.00 52.30 61.81
130 50.49 62.14 47.79 56.48
135 47.08 57.95 44.00 52.00
140 44,10 54.28 40.76 48.18
145 41.48 51.05 37.97 4t.88
150 39.15 48.18 35.54 42.00
155 37.06 45.62 33.40 39.47
160 35.19 43.31 31.50 37.23
165 33.50 41.23 29.81 35.23
170 31.96 39.34 28.29 33.43
175 30.56 37.61 26.91 31.81
180 29.28 36.03 25.67 30.33

~
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TABLE D-4
STEP TEST
CORRECTION FACTOR FOR AGE

Male , Age Female
1.285 17 1.073
1.263 18 1.060
1.242 19 1.048
1.221 20 1.035

. 1.201 21 1.023
1.181 22 1.012
i.162 B 1.000
1. 144 : 24 < 0.989
1.127 25 0.978
1.109 26 0.967
1.093 27 0.956
1.077 28 - 0.946
1.061 29 0.936
1.046 30 K 0.926
1.031 3l 0.916
1.017 32 0.907

D-20




MLCrFaLAL

HANDGRIP TESTING PROCEDURES

Equipmeni:  Handgrip Dynamometer
Owl Model 3001/Lafayette Mode! 4205

Procedure:

1.  Explanation to Subject. "This is a test of your isometric handgrip
strength. Although the grip handle will not move, the pressure you produce will
be registered on tnis meter. Your final score will be the average of 3 trials, it'is
therefore important to give your best effort each time. Do not jerk the handle,
or rmove excessively. [ wi ‘Ready - 3 - 2 - | - Squeeze', and you build up to
your maximum grip strength over a period of 3-5 seconds."

2. Handgrip Dynamometer. The second joint of the subject's middle
finger should form an angle of 90™ - 110° when the grip is properly adjusted. The
subject should feel comfortable with the testing position. The Owl dynamometer
is adjusted by turning the grip adjustment screw located in the center of the
handie. The Lafayette model is adjusted by releasing the chrome lock on the
side of the handle, turning the inner stirrup, and locking it back in proper
position. Figures D-6 and D-7 {llustrate the handgrip dynamometers.

3. Position Subject. Subject stands erect with feet shoulder width apart
and the arms hanging straight down. The i-andgrip dynamometer is held in the
right hand, with the meter facing outward (Figure D-8).

4.  Testing. The tester sets the pointer to zero, and gives the command
"Ready - 3 - 2 - | - Squeeze". The tester should verbally encourage the subject
10 achieve his maximum score. When the pointer stops rising (5 sec), instruct the
subject to relax, record the meter reading to the nearest kilogram, and reset the
pointer to zero. Repeat the test a total of 3 times for each subject, allowing 30-
45 seconds rest between trials.

R ——
Final Score Determination:

The final score is the average of three trials. The three scores used in this
average must be within 10% of one another. If one score is out of range of the
other two, perform additional trials until the subject has three scores within
10%, or has performed a maximum of six trials. If the subject does not have
three scores within 10% after six trials, the closest three should be used.

Testing tips:

1. In order to test the maximum number of people in a minimum amount of
time, choose 2-3 subjects Wwith approximately equal hand size to be tested
together. Subjects can take turns without having to readjust the handgrip
dynamometer size each time. If this is not possible, test only one subject at a
time to avoid trial to trial variations due to handgrip dynan}c;meter sizing.

. Testing in groups.of .2-3.allows one subject a rest.period while affother is being

tested, and utilizes equipment ma. aally. - T

D-21
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Figure D-6. Lafayette handgrip dynamometer.
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Figure D-8. Isometric haﬁdgrip strength testing position.
- m )
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2.  When resetting the pointer to zero, be sure the subject is not exertihg
pressure on the handle. Never lay the instrument face down.

The average isometric handgrip strength of a male army recruit is 47 + 7.4
kg (mean + standard deviation). For female recruits, the average is 30 + 5.5 kg.
These figures are based on data collected during the 1982-83 Military Enlistment
Physical Strength Capacity Test - Phase I, on 980 male and 1004 female hasic
recruits at Fort Jackson, SC. This portion of the study was conducted by the
Exercise Physiology Division of the US Army Research Institute of
Environmental Medicine, under the direction of Dr. James A. Vogel.



MEPSCAT

38 CM UPR]GHT PULL TESTING PROCEDURE

**Warning - Improper posmomng of the subject in this test may result in lower
back injury. This test is contraindicated for persons with previous back
injuries.* *

. Equipment: - Owl'Back and Leg Dynamometer #3002

Pulling handle and chain
Steel Platform

The dynamometer must be unscrewed from the original platform, and

atteched in the same manner to the specially constructed platform provided (Fig.

9). The chain should be attached to the d,namometer hook so that the handle is
38cm above the platform surface when the dynamometer is in a vertical position
(2nd link of chain). To avoid ar.,y damage to the equipment, cut the extra links
from the chain with a bolt cutter. To avoid platform movement, it should be
placed on a non-slip surface. :

Procedure:

l. Explanation to Subject "This is a test of your back and leg strength
and will be used to predict your lifting capacity. In order to avoid any chance of
injury, it is very important that you remain in the proper position when you exert
force. People with prior neck and back injury should not participate in this test.
The handle will not move when you pull, but the force will register on the meter.
Your final score will be the average of 3 trials, so it is important that you give
your best effort each trial. The cadence will be "Ready - a- 2 -1-PULL"
Build up to your maximum pull within 3 seconds, but do not ierk upward."

2. Subject Position: The correct position for the 38 cm Upright Pull is

“illustrated in Fig. D-10. The subject stands with feet wide apart and the balls of

the feet paralle! to the back and leg dynamometer. While maintaining a straight

back with the head up, the subject bends at the hip and knees to grasp the hanﬂle

in a mixed grip (palms facing each other).

3. Testing. With subject properly posntlon:(,hthe command "ready - 3 -2-1-
PULL" is given. The tester should verbally encourage the subject to produce a
maximum pull over a 3 - 5 second period. ‘The subject should build to maximum
effort without jerking on the handle. When the needie stops rising, the tester

instructs the subject to relax, and helps the subject lay the handle on -the -

plaiform behind the dynamometer. The chain and handle should not rest against
the face of the dynamometer, Record the subject's score, and reset the needle
to zero. Each subject will repeat th.s test three times, with a minimum of 30-45
seconds rest between trials.

Final Score Determination.

“““Thé final score is the average of three trials. The three scores used in \ this
average must be within 10% of one another. If one score is out of range, have
the subject perform additional trials, until three scores within range are
obtained, or the subject has performed six trials. If the subject does not have
three scores within 10% after six trials, the closest three should be used.

D-26
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Figure D-9. Owl back and leg dynamometer and mpdified platform.
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El{fC‘ | Figure 0-10. 36cm upright pull testing position,
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Testing Tips.

1. It the subject's feetl are unproperly positioned they may be unable to
maintain a straight back while puiling.

2. In order to help the subject attain a straight back position, some of
the tollowing instructions may be helpful:

d. Look at the ceiling

b. Push the chest out, while pulling shoulders back |

€. Pretend you are sitting on the edge of a straight back chair
d. Keep the elbows straight, not resting on the knees

3. . Many subjects tend to lean back, instead of pulling straight up. The
tester should be positioned beside the subject to detect this. This error generally
occurs because the balls of the subject's feet are not in line with the
dynatnometer, or are too close together. [f thé subject leans back wnile pulling,
x‘chSiHO(Kth(? feet, and repeat that trial.

4, To prevent equipment damage and help the subject attain the initial
position more easily, the lester should hand the subject the pulling hanale, and
take 1t from the subject at the end of each trial.

9%, As no equipment adjustment is necessary between subjects, it is most
etficient to test 2 - 3 subjects at once. Subject | performs trial 1, then rests
while subjects 2 and 3 perform trial I. Subject | then performs trial 2, etc. In
this manner, all subjects receive adequate rest, and the equipment is utilized to
1ts fullest capacity.

The average 38 cm upright pull of a male army recruit is 125 + 21.2 kg
(mean + standard deviation). For fermale recruits, the average is 77 + 13.5 kg.
These figures are based on data colle~ted during the 1982-83 Military Enlistment
Physical Strength Capacity Test - Phase 1, on 980 male and 1004 female basic
recruits at Fort Jackson, SC. This portion of the study was conducted by the
Exercise Physiology Division of the US Army Research Institute of
Environmental Medicine, under the direction of Dr. James A. Vogel.
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Nome

BACKGROND INFORMAT 10N

Corresponding numbers for letter used in MOS
and Training Company

Ae 0l 'fl-&s ”0-15 v:'ii'
Ba02 1509 Pelb Ve )

L i | 1. Soctal (o) Jol0 Qe) Ko

Security DeOd  Ke1}  Re1B Yo 25
Nusber Ee05 LR §e 19 le 26
- | Felh Me 1} 1 20
[1-5] Gs0  Nrp Ve
0001 2. Card Mumder
[-10)
3, Study Number
(N12)
A, Sex; 1stale 20 Femle
[13)
5, Date of CPT testing (1.e., 830110, year, vonth, day)
(15-20] |
6. #05 (M0S # and number corresponding to letter; see tbove)
[22-25)
1. Training Company (number corresponding to letter; see sbove)
{26-27)
B. Battalion (number)
8-29
(28-29] .
9. AT School: 1 « Ft, Gordon; 2 = Ft, Jackson;
(%] 3o Ft, Lee; & v FL, Sam Houston
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i Narme

CLIFT TEST
Am Pit Height (nearest inch) « Shelf Height (inches)
(32-33] [35-36]

Trials Weight (1bs.) Successful = 1; Unsuccessful « 2
Trial | |

[38-40) [41]
Trial 2

[42-04) [45)
Trial 3

[46-48) [49)
Trfal 4 ‘ |

- [50-52) [53)

Trial 5

[54-56) [SH :
Trial 6 '

_L56-0) 1]
Trial ? :
__[62-64] [65)
Heaviest Netght Lifted (1bs.
g (bs ) 6.0

1€




.

1. Soclal Security Number:

Name

J. ’

000? 2, Card Mumber

[1-5] [7-10]
3. Study Number 4, Sex:
[11-12) (11} o Male 2= Female
Shoulder Height (Block Nusber) L
[15-16]
Heaviest Weight Lifted Successfully
{17-19)
(Meaviest Weight Lifted) X 4 » (Example: 70 bs. X 4 = 280 1bs.)
[20-22)
Able to Push 2 Feet
Pretest Trials Weight Successful » 1 Unsuccessful = 2
Trial )
[23-25] [26)
Trial 2
[27-29] _[30]
Trial 3} :
[{3-33] (4]
Trial 4 |
_[35-31] [38)
Trial 5 |
{39-41) [42)
Trial 6
' [43-45) [45)
Trial 7
rie (47-49) [s0] °

Actual Push Test: Weight Pushed [52-54]

Distance Sled Pushed (to nearest foot)([56-57]

ERIC

IToxt Provided by ERI
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CARRY TESY

L

Weight of equipmert carried (ibs.) (1.e., heaviest weight 1fted successfully)
o L (59-61]

-

Dlstance“plece of equipment is carried (nearest yard)
[63-65]

TORQUE TEST

‘She'lf Height used for Torque Test (inches) (1.e., one shelf below the one used for
the Lift Test) |

[67-68)
~ Torque
Trials (Hearest Whole
ft-1bs)
Trial 1
" [20-72)
Pencssongpninct
Trial 2 '
[73-75)
Trial 3
[76-18]

17,




. APPENDIX F

Differences in MEPSCAT Scores Between
pre-Basic and post-AIT, pre-Basic an&post-B'asicJ
and post-Basic and post-AIT
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Difference in MEPSCAT Scores Between Pre-Basic
and Post-AIT for *he Total Sample

{

-

Totel

Men
Test Units 1(s.0.) Tvalue Y (5.0.) T'valve X (5.0.) T Value |
Handgrip Pre-Basic K9 m.r-('lo.s) -28.700 414 (1.0) 20,90 0.4 (5.4) +18,4see
Post ALY kg 2.9 (16.) 55.6 (1.7) 33.7 (5.6)
(ne48) (ns462) (ne484)
Lift 60 Pre-Basi X 5.3 (11.5) 20700 60.8 (10.9)  -1egeer 30,0 (5.2) 20,6000
Post-AlT K 9.7 11.7) 65.5 (10.7) 3.4 (5.6)
{n=931) (ned$9) (ned 24)
Lift 72 Pre-Basic g 03074 2560 $6.9(10.7)  -l6dem 26,2 (A1) .23.50%0
Post-AlT kg 6.1 (18.0) 62.1 (11,0} .5 (5.1)
(ne931) (ned$9) (ned12)
Wwright Pull Pre Basic Kg 100.5 {20.7) <300 1250 (2.2) 2550 0029 -pgew
Post Al Xy 1214 (M.2) 148.8 (24.7) %.2 (17.1)
(ne94d) (n=46}) (n=48)) _
 Predicted W Y0, Pre Basic ll(-lq".ltn" @20 (8.4) 25.900 7.9 (6.7) Anze 6.8 (6.4) .18, 9t
PostAIl abewg it 493 19:0) 5.2 (1.9) 1.0 (8.9)
[ (n*662) (neM)) . (ne219)
Lean Body Mass PreBasic Ky 5.8 (10.1) 18,700 60.4 (6.5) 0.0 43,6 (0L4) 20,800
Post 4lT X9 §3.7 (10.2) 62.6 (6.3) 5.3 (4.5) -
; (12951} (ned65) (n=486)
Porcent Fat Pre-Basic 1 DAY N 600 soee T8 e
Post.AIT t © 2.5 (6.5) L18.0 (2.8) 2.1 (3.8)
(ne951) (ned65) (nad86
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Diff nee MEPSCAT Scores Between Post-Basic
and . «-AIT for the Total Sample

iots: Women
Test Units 11{5.0.) T Vilue e T(5.0.) T Valwe
Nandgrip Post-Basic g noMs) a2 s23(0.6) 0.54 2.8 (5.2) 1.3
Post-AlT kg ey $2.6 (6.9) 3.2 (5.3)
{ns135) (ne92) (na18)
Lift 60 Post-Basic K9 46.8 (15.6) 1.8 62.7 (9.6) o] feet 3.3 (6.1) A
AT X 46 (11.0) 65.3 (9.9) u.8(5.7)
Post y (123) ~ (ns56) (1))
LIft 72 Post-Basic Kg Q21087 e BB(95) Al 0.9 (5.) - 26
Post-All k9 4.3 (17.2) 62.0 (10.6) LY (5.4)
{ne132) (ne56) (n=26)
Wpright Pull Post-Basic K NLO(31.0)  Aovee 1020 (21.5)  ddeer 90,8 (i2.0) L
Post-AlT K 118.0 (4.2) 150.4 (23.6) 9.1 (16.4)
(ns134) (ne52) (ne12)
Predicted Max voz Post-Bastc ml:kg temind 4.1 (9.4) 40 2000.7) . L1 0.2 3,500
Post-AIT  ol-kg'Vomin’d  48.8 (9.5) £3.9 (8.0) 4.6 (8.4)
(ns124) (ne%6) (ne68)
Lean dody Mass Post-Basic g §3.3 (9.5) 20 52.9(5.6) dA A (L) s
Post-AlT x §3.0 {10.0) 63.1 {5.8) 45.7 (4.5)
_ : (ne126) (ne87) (n-m“ ’
Percent Fat Post-Basic H 19.7 {8.9) S50 119 (3.0) S N L 0.9(3.)) o fore
Post-AlT $ 20.7 (6.3) .6 (3.3 5.1 (3.9)
(n#136) (me82) (ne18)
$p 008 .
o0l ,
" p 001 17 (1
Q o ,x‘*’



Difference in MEPSCAT Scores Between Pre-Basic

and Post-Basic for the Total Sample

Total Nen Yomen
Tost Units 1(s.0.) 1hilm 1(5.0.) Thin 1(5.0.) T Vilm
Nedyrip Pre-dasic K MWI(9.8) MY 456 e8) S XS (6) e
Post-Bas fc X 0.8 (1)) 82.7{1.9) 1.1 (4.9)
(ne202) {ne%0) (w12)
8 6 Pre-tasic Xy W00 e .2(100) G 0.8 (SS) 1200
s .0 (15.0) 6.9 (3.9) 3.5 (5.8)
Poat-lat e (ne195) (m89) (m106)
LIfL 72 Pre-baske i OO (60 00w S1LZ(9S5) A4 2066 .l0dwe
™ 7] TREI%{ 58.5 (9.9) N1 (5.6)
st Base (w198) (ne88] (w108}
tpright MI1 Predasic Xy LS (AL]) A10es% 14 (18] -10.00 103 (1.0} oldgee
Post Bas ¢ X 14 (20.6) 02,2 (114) 9.5 (12.6)
(wi99) (ne%0) (#=10%)
redictad Ma 10, Pre-dasic shebglatl g0 (8.0) DI (08 A N8 (2) 4
leal-he togin”! 469 (0.7) I (1.8) 1.4 (0.2)
Post-baslc mlelg Toatn e (wh) (wD3]
Loar Body Pass Pre-dasic Iy .2 (9.7 0.0 Q@06 (5.0) A28 44 (1.9) o], G000
Pstdasic . Ky 5.7 (8.7) 6.0 (5.7) %.2 {1.1)
‘ (ne202) (w90} (112)
Percent Fat Predasic 8 2.8 (6.) N 6307 0w 1D (39) 1,1e
Post Sasic f 1.7 {6.1) CO.0 (3.4) 8.3 (4)
(n-m’) (ne%0) (w112}
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APPENDIX G , //

Differences in Scores on the MEPSCAT,‘CPTS/,and Physical
 proficiency Tests Between the Subsaméie Tested
During post-Basic and the Total Sample

b
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Differences in Demographic Information and Anthropometric Scores Between
Total Sample and Subsample Tested After Basic Trainfng -~~~

Subsamp e Subsasple Subsonple
‘ fotal T (Poleg) ot 1 (holed)
Tests Units I(s.0.) Viloe T(s.0.) Vol T(s.0.) hlw
e at b’ s 20 () o A A n
o (ns202) (nB9) (w113)
ight at b \ ™ 168.3 (8.8) I 175.3(6.2) ) ALY L
(n202) (ns89) (113} |
wight at 07 4 .0 (10.6) N s 8 wals) 8
(m202) () (wi0)) |
-Aarcent Fat Pre-Basic ¥ 2.5 (6.3) <69 16.2 (4.6) W 5.6 (0.0) I/)( \
{ne202) (ne89) (1) y 1
host-Baslc RIS W0 (3. a0 i
{ne201) (ne89) " (w12) :
Rost-AIT ¢ 0 (6)) %) W5 (3.2) 11 0.9 4
(m136) {ne%6) //V(NO) »
Lotn ody Nss Pre-Basic " RECY 1.8 8.6 (5.8) o 00y 0
i bty 9 (m22) (ns89) I
Post-Basic ' 5.1 (9.1) B Y Y E XX (]
(m201) (nfqg)f « i) ‘
RsteAll oo oRsd . M 6.1 (5.0) Y, LT R
(1 36) (ne%6) (v80) [ . e
AP
.0l

f'lniml MEPSCAT Lesting,




Utfferences in MEPSCAT Scores fetween Total

sample and Subsample Tested After Basic Training

¥

P A o AL LU R gt s

‘Mmfu Yorrgu it g 4
Yot ' .
! hoated i) st (ALY
Tevts I (TR e TN i 1ivy Thim
gy £y Py st I HERINY (K} TN NY N L ARIRY - M
far 2 TH ] {wetipy
it i IR TERYRT ERK ]
far i {orly) jarii])
IR ") I Y 0o - ITRET]] o
{ort B {reiy T ]|
Y ETE T ] CRBURE o BT ) -9 Bl 1y )
Tl 7 {vi8) wiig)
oot ey " woin TR RNV
{ast U] {neg] fw iy
(T ) IR YN | N Wiy ] M "
(oo W3 foedt) L]
L0 0 by Bt " TRNITS] o TRNTEY oY LY -]
m {1 (v} {13
Wt i i Wt Weith iy
tal I {(av4t) {we 198}
LR Y e ‘N wrien ] bt W
(CRBEH {mehd) N
We gt Myli Pewhos g " ey T (L XEIR]] Y G ANIIE ] 4 @
L () {eit))
Ml Besle iy Y18 wny URRINY
w1} [t} {»ith)
LT Y HEFIN [N} L ARV - W NETTRY n
3k} {4 )]
T Y vo' et 1 UETRE TN % N K] | "RRIX n HERERT! 49
i3t} jue 18} (i
Pt by & sagtent gy nepn CEIBH
{ar1¥}) {mah) {1t
LTI phylant gy 1] Wi -1 TR 4.4
{wid)i {#44) (O3]

Y e s TR S Y ) AT L e 9 ot e A g 1

O,A ]

M,v 0 .
“l't ml 1’?0
Q ' ‘
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Gaple and Subsample Tested After Basic Training

4

/

bty Tovwrs W
fote! AT o) ™ I vl
I ol Tiso) Wia 1.0 1™ 115.0) Nl
wipt T iy e T R LR 10 004 W
, w0 (veh0) (n¥]
Garry T : I RN It {0 M KURRLE) X
[he}50) (o8] N {m0)
heh o s LN A LI 2w Leyn
{ {w1%0) ’ L] " (wN)
Torga Ttk X N T T R AT L) (RIS R A 2
wish) 1) (w90)
)
by B
“ | K m . %
“ .
s
k 4
%




Dfferences in Physical Proficiency Scoras Between
fotal Sample and Subsample Tested After Basic Training
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APPENDIX H
Correlstion Matrix including Anthropome tric Data,

MEPSCAT, and (PT Vaviables
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APPENDIX 1

Correlations Between Different Combinations of
Criterion Measures
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Correlations Between Different Combinations of
Criterion Measures

Criterion ) Criterion 2 Criterion 3

Criterion 1

Total 1.00 .58 .92

Men 1.00 .08 .85

Wonen 1.00 : -.0 .66
Criterion 2

Total 1.00 .86

Men 1.00 .60

MWomen 1.00 75
Criterion 3

Total ~ 1.00

Men 1.00

Woren 1.00

Note:

Criterion 1 = Criterion Performance Tasks {i.e., Lift Task, Push Task,
Carry Task and Torque Task).

Criterion 2 = Physical Proficiency Tests (i.e,, Push-ups, Sit-ups, Two
' Mile Run).

Criterfon 3 = Criterion Prrformance Tacks and Physical Proficiency Tests.
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APPENDIX J

Separate Regression Equations Using Criterion 1,
Criterion 2, and Criterion 3 for Men




Criterion 1

.09510 (LBM) + .02205 (Upright Pull) + -
.04128 (Lift 60) - 8.71898

Criterion 2 .04227 (Max VOZ) + .04286 (Lift 60) -
.05237 (LBM) + .38735
.07075 (Lift 60) + .02442 (Upright Pull) +

.06062 (LBM) - 6.71585

Criterion 3

J-1 150




APPENDIX K

Scat‘ter Plot Criterion 1 by Lift 60 for Total, Men, 2nd Women
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