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Human subjects participated in these studies after giving their free and

informed voluntary consent. Investigators adhered to AR 70-25 and USAMRDC
Regulation 70-25 on Use of Volunteers in Research.

The views, opinions, and/or findings contained in this report are those of
the author(s) and should not be construed as an official Department of the

Army position, policy, or decision, unless so designated by other official
documentation.

e

et

. ",
- ., - .

i

e, e R S I R N P IR N T T L L S ea TN N NS

PPV P VL PL P Ph L PR R R R PO X MO -.".’-_*‘('--,1 1,--',‘-_-:_ t 4 PR Y

P S VN, T AT D 2 e SRS e L s i e e Y I RN
. Y -

saes




ST UTTONTOwY AT T e Cad Aad Aot dad Bl (ol Bad kad gos Lop fot mall ol aich ol At Ty

el

A A

¥

- ™
. § O

P A

T

C
o
-

Py

I INTRODUCTION

o
.m
TR

A. Background

o

B2
7
/

C 3
PRI —

e
R
o

"The military forces of this country represent the largest population

i

for which physical fitness 1is routinely assessed. "Field" measures of
aerobic power, muscle strength and muscular endurance, along with body weight,

(and in some cases body fat), are measured twice yearly in the U.S. Army

Qﬂ through age 60. Field measures are defined as those conducted by army units
) ".
T§E; without the aid of equipment or indoor facilities. The purpose of these
W .
‘ periodic fitness evaluations is both as an indicator of the adequacy of

training to meet performance goals as well as a motivator to the individual

s
S

to train and improve their fitness level.

- - -

»
L%
:}f In addition to these periodic field measures, extensive population
Y
g
;ﬁ: surveys of laboratory-measured fitness and activity assessment have been made
5
i) in a wide variety of Army units over the past ten years by the Exercise
ﬁ.i Physiology Division, US Army Research Institute of Environmental Medicine.
".r
}:i These assessments have been part of an ongoing research program to study
Loy
:Iﬁ factors influencing fitness in the Army. This chapter presents a description
l~ -
mj1 of the survey methods and sample data from both approaches.
:{: o
Lo
o
‘\*‘ B. Fitness Components
Ly
: o Fitness components of concern to the Army include aerotic power,
14
’:E muscle strength and strength endurance (anaercbic power). These components
.:R were selected to reflect the three categories of muscular contraction based
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on their respective sources of energy as illustrated in Figure 1. Motor
fitness aspects, such as agility, flexibility and coordination are not
typlcally assessed and will not be included in this discussion.

As an adjunct to fitness concerns, body weight and body composition
are also included as fitness components in the military. Body weight and fat
standards were originally part of the fitness program and fitness
regulations. Because of a considerable increase in emphasis in this area,

they are now considered under separate regulations.

C. Objective

The purpose of this chapter is to document the methodologies used by
the Army to evaluate fitness both in the field and in the laboratory and
present a compilation of available data from both sources. Body composition
procedures and example data are also presented. Finally, a number of
physical activity assessment questionnaires that have been employed in Army

studies are included.

II. Field Assessment of Fitness

A. Background

The Army has conducted periodic assessments of fitness of its
soldiers since World War Two although the specific test events, standards,
applicable population and frequency have varied over the years. Prior to

1980 a five event fitness test was administered for men which Iincluded an

inverted crawl, run-dodge-jump, horizontal 1ladder, bent-leg situp and two
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4 Categories of Physical Fitness

A/

n

R/

B PATHWAY ANAEROBIC AEROBIC

VH

4 ENERGY SOURCE/ PHOSPHOGENS/ GLYCOGEN/ LIPIDS/

) PATHWAY PHOS. SPLITTING GLYCOLYSIS CITRIC ACID CYCLE

)

§

p PRIMARY MUSCLE MASS MUSCLE FIBER OXYGEN TRANSPORT

) DETERMINANT MAKE-UP

K NATURE VERY HIGH INTENSITY|  HIGH INTENSITY MODERATE-LON

o 1-5 SECONDS 5-60 SECONDS INTENSITY

’ > 1 NINUTE

R}

)

& EXAMPLE OF LIFT DIGGING RUNNING
ACTIVITIES PUSH SPRINTING LOAD BEARING

PULL CLIMBING WALKING

jo PHYSIOLOGICAL MAXIMAL FORCE ANAEROBIC POWER AEROBIC POWER

< TERMINOLOGY MAXIMAL TORQUE

g PEAK PONER

v"

. COMMON MUSCLE STRENGTH MUSCULAR STAMINA

- TERMINOLOGY ENDURANCE CARDIOPULMONARY

> FITNESS

&

L

s

DMH

R Figure 1. Categories of physical fitness as a function of energy source.
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!5_ mile run. For women soldiers events consisted of an 80 meter shuttle run,
;_ modified pushups, run-dodge-jump, modified situps and a one mile run.
J 4
P, In an attempt to improve and streamline fitness testing, a new
b
v testing program was implemented in 1980 which dropped events that did not
)
fk evaluate physical fitness capacity per se (as opposed to motor fitness) and
1)
l: applied events uniformly to both men and women. With emphasis on eliminating
L) equipment and enhancing the objectivity of scoring, three events were chosen:
3 two mile run for time, maximal number of extended leg pushups and maximal
)
le number of bent knee situps that can be performed in a two minute period.
o While the two mile run for time can be considered a good estimation
®
0 of aerobic power (1), pushups and situps leave much to be desired in covering
e,
N
,\j the remaining components of strength and strength endurance. In fact, both
%"
p
:*' of these tests must be considered strength endurance events that are limited
2 only to the shoulder and abdominal muscles. Neither of these events
)
. correlate well with common soldiering tasks (2) but nevertheless serve the

purpose of stimulating participation in physical training programs.

'l
4

2l ,;.'U‘.;'J_ o

B. Methods

X
'y

-

The three event fitness test, originally called the Army Physical

7T o
n

Readiness Test, is now referred to as the Army Physical Fitness Test (APFT).

It is required to be taken twice yearly through age 60. Personnel U0 years

o SRR s |
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2

of age and older must receive a medical clearance to participate in training

-
»

[ S
s

and testing which consists of a physical examination and coronary disease

JY W RS

[Yocoancels

risk assessment (3).
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o The test is administered by the soldier's unit or organization and
ﬁlg is recorded on a score care (Figure 2) which 1is retained in the unit's
piﬁ administrative files. Raw scores (time for run and number of pushups and
?;{ situps) are converted into a relative score. The soldier must achieve the
f>: minimum standard in each event which represents 60 points and must also
E 0 achieve a total of 180 points overall. Minimum passing and maximum score
!

o standards have been established (Table 1) and are currently being upgraded
?gl (Table 2). These standards are adjusted for gender and age regardless of
)g;é occupation or assignment. Special wunits and schools may impose higher
ﬁ:& standards. Failure to meet the minimum standard for each event and the total
%ﬁs score requires repeat testing after a suitable period of remedial training.
TEE APFT scores become a part of the individual's annual performance rating.

e The procedure for each of the three events is as follows:

S Pushup - start from a front leaning rest position with hands and
a5

gzj feet comfortably apart, arms extended, body in a straight
fj;4 line. Body is then 1lowered by bending the elbows to a
ﬁf@ point where the upper arms are parallel to the ground and
‘gg then return to the starting position.

tuﬁ Situp - start by lying on back with knees bent at 90 degree angle,
.:;: ankles held by another individual, hands interlocked behind
E;s head. Upper body 1is raised forward to and pass the
’:sj vertical position and then 1lowered back to the ground to
~ s the starting position.

R

f& 2 mile run - time is measured that is required to run a measured two
Ty

mile course,

C. Findings
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ARMY PHYSICAL READINESS TEST SCORECARD
For use of this form, see FM 21-20; the proponent agency is U. S. Army Training and Doctrine Command.

PRINT NAME (Last, First, Middie Initial) SERVICENUMBER | GRADE | AGE | HEIGHT | WEIGHT | SEX
PART |. TEST PERFORMANCE REPORT
TEST NUMBER FIRSTTEST| SECONDTEST | THIRDTEST] FOURTHTEST
DATE OF TEST
TEMP TEMP TEMP TEMP
WEATHER CONDITION
COND COND COND COND
UNIT {Piatoon-Company)
EVENTS RAW | POINTS | RAW | POINTS | RAW JPOINTS] RAW | POINTS
Pushup
Situp
2-mileRun
TOTAL
SCORER SIGNATURE '15°°"5“ SCORER SCORER ~|SCORER
The two Army Ph i Resdi Tosts the thiee kstad sbove

1. The Army Physics! Resdiness Test (Age 17-39)
2. The Armvy Physicel Resdiness Test |Age 40-80)

OATA REQUIRED BY THE PRIVACY ACT OF 1974

TITLE OF FORM DA FORM 705
AUTHORITY 10USC 30129}

ot oo 1t it

PRINCIPAL PURPOSE A | $8¢Ores 0N PhysiCIi resdinessevents

of dusl

ROUTINEUSE  Evel

phy

MANDATORY OR VOLUNTARY DISCLOSURE AND EFFECT ON INDIVIDUAL NOT PROVIDING INFORMATION Mandatory

- ,-“ 'Q o
0 e

Indevd not P! vg infor ot be rated scored
D A FORM 705 Repiaces DA Form 705. Nov 72, which i1s obsolete and rescinds DA Form 705-R
ocT 80 (Privacy Act Statement), Sep 75
Figure 2. Data card for recording Army's physical fitness test scores.
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Table 1. Army Physical Readiness Test minimum standards
(revised after 1 Oct 1986, see table 3)
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Two Mile Run Pushups Situps
Time

gyl el “ark
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Age Categfory Males Females Males Females Males Females

17-25 17:55 22:14 4o 16 Lo 27

"%

, o

26-30 18:30 22:29 38 15 38 25

-
[

e

-t

31-35 19:10 24:04 33 14 36 23

X

36-39 19:35 25:34 32 13 34 21

rAR)
. %
3

.

¥
(_ v

Lo-us 20:00 26:00 20 10 25 15

. ¥ I
. ‘."\.".-. .'v .

u6-50 21:00 27:00 20 10 25 15

51-55 22:00 28:00 15 8 20 10

e
-

! 56-60 23:00 29:00 15 8 20 10
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(as of 1 Oct 1986)

Age Category

17-21
22-26
27-31
32-36
37-41
42-46
47-51

52+

Aan e e dbe Com 0 dia g s o ol L

Table 2. New Army Physical Fitness Test minimum standards

Two Mile Run Pushups Situps
Time
Males Females Males Females Males Females
15:45 18:45 L2 18 52 50
16:36  19:36 4o 16 u7 b5
17:18  21:00 38 15 L2 4o
18:00 22236 33 14 38 35
18:42  23:36 32 13 33 30
19:12  24:00 26 12 29 27
19:36 24:30 22 10 27 24
20:00 25:00 16 9 26 22
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Even though the APFT 1is administered twice yearly to some 700,000
soldiers, these data are not gathered centrally and therefore it is not
possible to summarize them. Large population studies have been conducted
which have included the collection of APFT results and some samples of these
are given here. Table 3 presents APFT scores from a sample of basic initial
entry trainees collected in 1983 at the Fort Jackson Training Center. Values
are given for both men and women before and after the seven weeks of recruit
training. Marked improvement was evident in all events.

Tables 4-6 1illustrate APFT data from a cross section of soldiers
assigned to a variety of units at a large Army base in 1984 (U4), Values are
tabulated according gender, age and ethnicity. Percentile values for the

entire sample are presented in Table 7.

III. Laboratory Surveys of Fitness

A. Background

Since the inception of the fitness research program at the US Army

Research Institute of Environmental Medicine in 1974, a number of Army

populations have been sampled for physical fitness using standardized §
laboratory procedures. Most of these studies have been documented in
individual reports (5-9) and have been summarized in two recent publications
(10, 11). Some of the larger and more representative surveys are presented

in this chapter.

B. Methods
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o Table 3. Army physical fitness test scores before and after basic initial
e entry training (Fort Jackson, 1982)

&hl

ko males females

2% Test

2: "k event Time n mean SD n mean SD
\D Pushup Pre-basic 791 27 8 529 8 8
&S (#/2 min)

& Post-basic 814 4y 11 765 22 9
v Situp  Pre-basic 791 42 13 529 38 13
- (#/2 min)

Post-basic 815 60 9 765 56 10

Widghy
};)- 1/2 mile run

o> (min) Pre-basic * 751 7:25 1:58 450 9:38 1:49
=L Post-basic ** 812 14:06 1:12 757 17:47 :57
.'
28 *1 mile *%2 mile
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Table 4, APFT pushup scores for soldiers assigned to a variety of units at
at a large Army post (Ref. 4),.
Male Females

Category n mean SD range n mean SD range
All 1014 50 15 13-99 255 32 12 10-78
17-20 yrs 154 56 1" 20-79 60 34 1 17-64
21-27 368 56 13 13-99 146 33 12 15-78
28-39 286 50 12 15-99 48 29 11 12-69

40+ 206 36 16 15-80 - - - -
Black 238 53 14 13-99 89 32 1" 12-69
Hispanic 120 55 13 20-85 18 35 8 20-46
White 620 48 16 15-99 141 32 12 10-78
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Table 5, APFT situp scores for soldiers assigned to a variety of units at a
large Army post (Ref U4).

Males Females

TS

5,

-
- .,'u}

Category n mean SD range n mean SD range

All 1014 51 14 12-99 255 51 13 16-86

12
.

17-20 yrs 154 59 10 35-79 60 55 12 30-81

’:I' 2’
AR

i.‘ 21-27 366 57 1 28-99 146 52 12 27-86
28-39 287 50 12 12-84 48 43 1 25-74
4o+ 207 43 17 20-99 - - - -
- Black 239 57 12 25-99 89 51 12 26-75
Hispanic 118 55 12 33-84 18 55 10 40-71

- White 621 50 15 12-99 141 50 13 16-86
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'ul!'l,
"‘ Table 6. APFT 2-mile run scores for soldiers assigned to a variety of units at a
el Army post (min:sec) (Ref. 4),
v' »
2 Males Females
i
el
":) Category n mean SD range n mean SD range
)
,::; All 1006 14:55 2:05 10:06-24:00 254 17:45 2:21 12:30-27:24
1'.‘
::3' 17-20 yrs 152 13:50 1:38 10:06-17:30 59 17:01 2:23 12:30-23:12
W 21-27 363 14:12 1:48 10:06-19:18 146 17:53 2:01 13:30-23:12
K
j 2'; 28-39 287 15:40 1:59 10:12-23:00 49 18:16 3:01 13:00-27:24
k.Y
i
ok Lo+ 206 15:53 2:06 11:00-24:00 - - - -
“.q Black 236 14:27 2:06 10:12-23:00 90 17:38 1:58 13:00-23:12
. 1
‘: : Hispanic 116 14:25 1:52 10:06-20:00 18 16:45 1:54 12:30-21:06
A White 618 15:09 2:04 10:12-24:00 139 17:58 2:33 13:00-27:24
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Table 7. Percentile values for APFT scores for soldiers assigned to a variety of
units at a large Army post (Ref., 4),

e
e
23
a& 1
R X Males Females
Q._:!"
.'? Percentiles PU Su 2m run PU SuU 2m run
(IR
;é 5 20 25 11:30 17 30 14:05
R
Rt 20 10 40 13:06 22 40 16:00
15 35 45 46 14:00 26 45 17:00
. L]
‘:' ( 50 50 51 15:00 30 50 17:30
g
W 65 55 60 15:30 38 56 18:24
o
s 80 65 66 17:00 40 62 19:34
b, 95 72 72 18:18 50 70 21:26
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(1) Aerobic Power

Our laboratory typically surveys aerobic fitness by directly
measuring maximal 02 uptake. The interrupted-load, uphill treadmill running
procedure is used as originally described by Taylor, et al (12) and Mitchell,
et al (13) and illustrated in Figure 3. Although only 12-15 tests can be
performed each day per treadmill, we believe that the much greater
reliability, reproducibility and consistency Jjustifies this more elaborate
procedure, as compared to Vozmax prediction procedures, especially when
equipment, personnel and space are not overriding constraints. The
limitations of prediction techniques are well known (14,15). They tend to
give poor estimates at the extremes and are affected by other factors which
influence heart rate. Direct measures of Vozmax permit the following of
individuals through training programs or interventions and the ability to
compare groups between studies, all of which are subject to considerable
error when using predictive methods. We have also chosen the treadmill
running mode of exercise rather than the cycle ergometer for the obvious
reasons of application to soldering tasks, avoids the possibility of being

compounded by local muscle fatigue and because it results in higher values.
In our procedure, female subjects perform an initial warm-up load at
5 mph (134 m/min) for 6 minutes. This is followed by 3 or U additional runs
(all separated by 5 minutes of rest) of 4 or 3 minutes in duration at either
5 or 6 mph with increasing increments in grades of 2.5% until a leveling off
of 002 is achieved. The leveling off criteria is defined as an increase of
less than 0.15 i!.-min-1 per 2.5% grade increase. Male subjects follow the
same protocol except that they begin at 6 mph (161 m/min) followed by speeds
of 6 or 7 mph for subsequent incremental loads. Expired gas is collected for

analysis during the final minute of each load.

-
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i\ Figure 3. Procedural protocol employed for the actual measurement of
y 3 maximal oxygen uptake on the treadmill.
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ST We have found it desirable to depart from this standard protocol
E§$- when testing over 40 age personnel where we wish to combine

Y |
;f% electrocardiographic stress evaluation along with aerobic power

;th determination. In this case we employ a continuocus uphill walking treadmill
:g;% protocol to facilitate good quality electrocardiographic traces. It consists
;gﬁg of walking at a constant velocity of 3.3 mph (90 m/min) while elevating the

y

:éﬁ' treadmill incline 5% every three minutes without intervening rest. 902 is
Si;% measured as described previously. If 002 does not plateau, the highest 902
{:?: achieved is taken to represent Vozmax.
':*‘~ Although we typically do not wutilize predictive techniques in the
ﬁ:; laboratory for assessing aerobic fitness in the Army, we have examined them

ig&i for application to 1initial entry testing for occupational classification.
*xT Some of this data 1is presented here for comparative purposes. The two

: S predictive procedures used included the familiar Astrand-Ryhming cycle

i%g ergometer single load test (16) and a step test.

Y

2 The procedure followed in the cycle ergometer test is as originally

H

described by Astrand and Ryhming in which the subject pedals at a resistance

l“ll)‘

b
LRt ir B )
FRE Y

.

which will result in a heart rate response between 120 and 170 at the end of

7
s "o
'

X3
‘ﬂl

six minutes. The resistance setting (watts or kilopond meters) and heart

rate are applied to a nomogram for the estimation of Vozmax.

oo

The step test procedure is illustrated in Figure 4. Subjects began

|
e

'

by stepping at a cadence of 25 complete steps per minute at a step height of

tiji either 10, 20 or 30 cm, depending on an estimate of their fitness level. The
zii heart rate observed at the end of three minutes is used to adjust the load to
fiéj a higher step for an additional three minutes for the final heart rate
:S?C reading. A stepping stool with fold-down steps is utilized (Figureg§).
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STEPPING TEST

K "‘,

e 30 25 cM
h CM | STEPS/MIN | ,o HEIGHT
: 10 HEIGHT

% —3——3— —3——3—

!

- MINUTES

MALE: VO - 195-61 e

ol 2 max HR- 61 V02 srep
& ﬁ;

}Q{ FEMALE: Voz mx - 18-72 0

e HRs‘ 72 2 STEP

38 Voz STEP 30 cM = 26 ML/KG . MIN.
40 cm = 32 mL/ke . MmN,

Figure u. Step test procedure for estimation of VO_.max.
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Fold-down stepping stool for step test estimation of V02max.

Figure 5.

P R BRI S SrNTA BRI i 4
P N I Gy ty Ay A A Y
t..-..-v.- " ® .fn;#ﬂ-ﬂ».- VYN i

A - - 3 X ;

LA

\

NP ',(\:\‘.“’ Wy
“

W

3

<« \‘-‘c -
.,t}. . '..

ok

it }




1 o
ERR -
Pt B Bt

LR R S

NS
o )
REPs "n
PN
eVete'sla

-
J .

Sriford »
# (‘l'{l‘,‘l‘"‘

LAt
et T

e
oo

-
L4

N .
R SR

-
=

"
R
‘|.|‘4
e

iy}
IR R A |
£ a0

™

L "I'

e Gy
et S S
| LA SR S

T
-

N
. Arl _1" .

I 2P AP R R

o

e

-

®r .

e

-

=
Lol A e

- o
».
)

ffi‘.

‘r.\\\
R T T T T

L]

T

B T R T T s T Yl Y N W S Wk T TH TR VT OTORNTLY T a egir T e e e LW T
WY Chtaas st it st it mEA el gl Byl 8-S ok Sufs sal el i Ao tiiie - Ahei~iiAe S A ik u ol Aniaie Sl it Sal_Jiad el el 4 Eabd s Rt g kA Aok Shed et

Vozmax is again estimated from the observed heart rate and exercise intensity
(step height and frequency) (16). In both procedures heart rate is measured
electrocardiographically with disposable chest electrodes. We have observed
correlation coefficients of 0.63 and 0.64 with actual treadmill Vozmax for
the Astrand-Ryhming cycle and step test procedures, respectively.

(2) Anaerobic power/muscular endurance

Qur laboratory has employed two procedures to assess anaerobic
power capacity for Army fitness evaluations: the Wingate power test (17,18)
and the Thorstensson isokinetic endurance test (20). Both are designed to
evaluate the capacity to generate muscular power from the anaerobic
glycolytic energy pathways.

The Wingate protocol involves pedalling at maximal velocity for
30 seconds against a resistance based on body weight selected to elicit
maximal power output over a 30 second period. The exercise is performed on a
modified mechanical braked ergometer (19). The weighted pendulum is replaced
by a counter-balanced 1lever arm to which a weight 1s attached so that
resistance can be applied instantaneously. Resistance applied is 4.4
joules/pedal revolution/kg body weight. After achieving a near maximal pedal
rate with no resistance applied, the 1lever arm 1is dropped applying the
resistance and the subject continues pedaling all-out for 30 seconds. Mean
power output over the 30 second period is computed.

For the 1isokinetic endurance test, the subject performs
repeated knee extensions against a lever arm connected to a dynamometer and
speed control device that maintains angular velocity at 180 degrees per
second (Cybex II apparatus). Fifty knee extension contractions are performed
requiring 60 seconds. The mean peak torque over the 50 contractions is

computed.
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’ (3) Muscular strength
1N
1
o
e Muscular strength is a measure of the maximal force that can be
v generated in a single contractile effort. It may also represent the peak
&
e~' power that can be generated in a dynamic exercise of no longer than 5
Vo
. »
:%' seconds, thus measuring only energy that is immediately available within the
DL/
muscle. We have developed a variety of strength measures for our assessment
{7' batteries in order to include various modes of activity and several different
-F‘
:i muscle groups.
[\~
L)
® (a) Dynamic - isokinetic
~}j If possible, we prefer to utilize dynamic measures of
u'\'[-
:; strength as opposed to static or isometric since most real life tasks are
dynamic. Our typical strength assessment battery includes the use of the
ij Cybex II dynamometer and isokinetic apparatus to measure elbow flexion and
?} extension and knee extension and flexion (21). At least two velocities are
¥ (!l
employed, 30 and 180 degrees per second. The average of three single
»
W contractions is recorded.
"

v

”'L‘f:-{""“u '

’

(b) Dynamic - lift

Also included in our muscle strength battery is a measure

L
Pl
el

of the maximal 1ift capacity to a height of five or six feet. This

:3 represents a total or composite strength of several muscle groups. The
x; procedure (22,23) involves 1lifting a weighted carriage which rides on a
'5 vertical track in incremental steps until the maximum lift weight is achieved
o

.ti (see Figure Q. This procedure 1is presently employed to screen all new Army
é and Air Force applicants.

3; (c) 1Isometric

:

®
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8. STARTING POSITION b. 152cm LIFT

Figure 6. Incremental dynamic lift device used to dete~mine maximal left
capacity.
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Isometric or static maximal contractions are used in our 1
assessment batteries when time, safety or other constraints may apply.
Handgrip 1aximal force is included since it has been found to correlate well
with general body strength (24). We wutilize a non-commercial handgrip
dynamometer (Figure 7) (21) that includes an adjustable grip surface to
account for the 15 degress ulnar deviation of the hand. It is coupled to a
load cell transducer.

Since one of the primary strength tasks in the Army is
lifting, we also include an isometric 38 cm upright pull force measure
(Figure 3) (25). This involves pulling vertically on a bar from a squatting
position centered over the force transducer. It measures the strength of
many of the muscle groups Iinvolved 1in 1lifting. Three other isometric
measures have been employed: knee extension, trunk extensicn and upper torso

pull down force (26) (Figure 9-11).

C. Findings from Laboratory Surveys

(1) Aerobic power

Most of our Army population surveys of aerobic fitness have
been reported recently (10,11). Extracts of these are presented here.

Table 8 presents data for new male and female recruits as they
enter the Army. These data are representative of the civilian population
entering the military service. Absolute Vogmax is 40% less in women but
only15% less when adjusted for difference in fat free weight. The relatively

small overlap between genders 1is illustrated 1in Figure 19. Figure 13

illustrates the typical decrements in Qozmax with age in high intensity and
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Figure 7.

Handgrip device with adjustable grips and load cell transducer.
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Figure 8. 38 cm isometric upright pull force device.
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Figure 9. Isometric measurement of knee extension strength.
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Figure 10. Isometric measurement of soulder-arm strength.
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Figure 11. Isometric measurement of trunk extension strength.
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TABLE 9. Effect of occupational physical intensity level on maximal oxygen
'y uptake, body weight and body fat.

K

e e e e e e e ———————— e e e
Y

\ Occupational Rating

) Heavy Moderate Light

Group I (Variable Training Intensity)

n 82 20 40

5 Vo max, ml.kgBW | .min~ %% 50.6 + 6.4 46.7 + 7.7 4T.1 + 7.5

|+

Body weight kg* 72.2 #10.0 70.6

|+

9.4 74.5 + 12,0

® Body fat, % of BW¥* 17.2 + 5.0 19.6

|+

6.7 19.99+ 6.3

S Group II (High Training Intensity)

n 122 62 81

¥o_max, ml.kgBW ' .min"" 53.0 + 5.0 52.4 + 5.9 50.5 + 5.7

EROM A S

[ 2y St
A

Body weight, kg 72.2

1+

10.0 70.6 + 9.4 T4.5 + 12,0

-
»

Body fat, % of BW¥* 18.7 + 5.4 18.4 + 5.5 20.9 + 6.0

i

P e
&l }

I+

% ANOVA F (<.01)
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Xty
&t

¥ ANOVA F (<.05)
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Figure 13. Influence of age on VO _max in three groups of male soldiers (from
ref. 10). Group VI: “untrained, Group VII: trained, Group VIII

over U0 age.
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low intensity training Army units. Table 9 1illustrated the influence of

occupational intensity on Vo max, body weight and body composition. Table 10

2

summarizes our most recent Army survey study where VO_max was measured

2
directly on the treadmill. This latter study represents a cross section of a
large Army post with a wide variety of units and occupations. Table 11
presents data obtained with the predictive 002max step test and cycle
ergometer procedures in Army recruits,
(2) Anaerobic power/muscular endurance
Considerably less data 1is available regarding anaerobic power
values in Army populations since this has only recently been added to our
test batteries .Table 12 summarizes the data from two recent studies on
military populations.
(3) Muscle strength
A recent report from our laboratory has summarized muscle
strength data from military population samples (11). Tables 13 to 17 give a
compilation of data from U.S. military samples. Table 13 presents mean
values of isometric strength of various muscle groups while Table 14 presents
mean values for peak isokinetic torque of two muscle groups at two different
velocities. Tables 15 and 16 give mean male-female comparisons of strength
and lifting capacity. The variance in values in male and female samples is

presented in Table 17 and illustrated in Figure 14 for lifting capacity to

152 cm.

Iv. BODY COMPOSITION

A. Background
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TABLE 8. Maximal O uptake, anthropometric and related variables of men and women

entering the Army from civilian life, pre-initial entry training.

Males (n = 210) Females (n - 212)
Variable Mean + SD Range Mean + SD Range F/M
Age, yrs 19.7+ 2.2 17-25 19.7 + 1.9 17-25% -
Height, cm¥* 174.7 + 6.9 153.7-195.1 162.0 + 6.4 146.7-183.2 -
Body weight, kg* 70.5 + 10.7 45,8-105.5 58.6 + 7.0 42.2-77.5 .83
Body fat, % of BW¥ 15.6 + 5.6 6.0-32.7 28.4 + U.5 12.4-38.8 -
Lean body mass,
kg* 59.1 + 7.0 40.7-80.6 41.8 + 4.4 32.7-53.1 .71
f/ozmax,z-min"* 3.60 + 0.50 2.31-5.35 2.18+ 0.32 1.24-3.14 .61
max, _ _
mE *kgBW -min Ty
51.1 + 5.1 32.4-63.7 37.5+ 3.7 24.1-47 1 .73
max,
mg kgLBM Tx
60.9 + 5.6 4y 4-79.5 52.4+ 5.4 32.0-70.1 .86
HRmax, -1
beatsemin
190.7 + 6.8 172-210 189.8+ 7.4 164-210 -
v max, -1
i *min (BTPS)*
139 + 21.3 83.9-194.,0 88.6+15.7 46.1-131.7

* Mean differences significant at 1% confidence level.
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Table 10. VO_max (ml-kg—1 body weightomin_1) of soldiers assigned to a
variety of un%ts and occupations at one Army post (from ref. U).

Male Female

n mean SD n mean SD

Combined 956 48.0 6.3 240 39.7 4.6
Age

17-20 126 52.0 4.3 50 411 5.3

21-27 332 50.2 5.7 143 39.7 4,0

28-39 275 451 5.7 46 38.3 5.3

Lo+ 223 46.0 6.5 - - -

Black 213 48.5 6.3 84 38.4 L1

Hispanic 103 48.0 6.8 17 41.3 y,2

White 603 47.9 6.2 131 40.3 b7
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Table 11. VO_max (ml-kg—1 body weight -min-1) in Army recruits predicted from
AN the step test and Astrand-Ryhmig procedures (from ref 22

T Males Females
o

D) n mean SD n mean SD

o Astrand-Ryhming 273 44,3 8.0 274 38.8 7.8
P, Cycle

Step test Lyl 8.3 6.3 387 34.9 5.5

¥
" "
S
o
PRGNS P ARG TR PO Sl T U T S N Wl VA ST ST A N )
£~.\.P‘n‘:qu\ ."‘s‘._ J'_‘-\:‘ ‘L‘h‘ A T '-'_'q‘.i"‘ e > e e _:.; L e
B LN T SN S 2 S i . 4 n B b




-
(g
LJ A

2
N 2K

L)
s

" { l. l-
FARM LTSN
— JICERAF P A A

LT e W B

O
o4 a
.
T
AN

-~

A ‘_l‘A"
2 X3y SN
it AN
A
5! o

o s
e b

A Sy
”7" 'l

A o Lt Wt

B Sl W &

APt
Ry

«
G

7
-
> 3

&l

X,
.

ry
s Ry

Caih it o tal Ao damiedhs Aad B s sk s o

YT

T T W T W e

Table 12. Anaerobic power values in male military populations.

Panik* atd asd b 4

Study
Reference Mean Range Mean SD Range
Wingate test
(mean power, watts) Upper Body Lower Body
7 L2y 301-567 440 101 238-683
27 383 312-481 611 57 520-599
Isokinetic test
{mean peak torque, Nm) Elbow extensors Knee extensors
7 23 12-52 78 17 52-121
27 12 14-25 77 13 58-105
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Table 13. Mean isometric strength values in male military populations. Values

in kg.
Knee Trunk 38cm Horz.
Reference Subjects Handgrip extension extension pull arm
pull
28 Army recruits 103.9
n = 102
6 Army recruits 158.2 79.0
n = 769
2 Army recruits 52.6 148.8
n = 462

29 Infantry 161 77
n =50

30 Navy recruits 46.1
n = 350

11 Infantry 56.2 186.0 89.0 130.6
n = 32

31 Navy trainees 52.2
n = 69

32 Infantry 54.0 167.6 80.0 138.0
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Table 14. Mean isokinetic muscle strength values in male infantry soldiers.

Elbow flexion Knee extension

it Reference 30°/sec 180°/sec 30°/sec 180°%/sec

29 n =50 56.5 4o.5 215.0 178.0

11 n = 32 53.6 411 222.5 128.6
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Table 15. Male-female mean comparisons of muscle strength in military populations

Isometric Isometric Isometric Isometric I Tsokinetic
Reference Handgrip Knee Extension Trunk 38cm upright trunk extensiq
(kg) (kg) Extension pull at 36°/sec
i 9kg) (kg) peak torque,N|
i I
M F F/M M F F/M M F F/M || M F F/Mi M F FA
30 46,1 28.5 .62 | ;
i '
32 54,0 34.1 .63|| 167.6 99.3 .59 || 80.0 51.3 .61Ji!138.0 83.7 .60/ 286.9 163.2 |
6 | 158.2 106.6 .67 || 79.0 56.6 .72
i
2 f !1148.8 95.2 .63
| .
28 103.9 58.3 .56 ;
i
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Table 16. Male-female mean comparisons of one-repetition maximum 1ift capacity in

military populations.

Max 1lift Max 1lift 1T Max lift Max lift to Max 1lift to
to 132 cm to 152 cm |] to 183 cm shoulder height,| elbow height
Reference  (kg) (kg) ¥ (kg) | (kg) I (kg)

P [ .

M F F/M M F F/M ., M F FMI M F FM . M F F/
P I ;
I | i ]
11 77.7 35.5 .66 . ;
| ? v
32 57.6 32.5 .56 1 : '
| ! 2! i
2 i 65.5 34.4 .53 . 62.1 30.4 .49 ' 50.8 30.2 .59 “
: K ¥

23 | ! 51.8 25.8 .50} ‘258.6 30.7 .

I

|
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: Table 17. Values of isometric strength and lifting capacity of Army
recruits (Ref 22).

;{j- Male Female

Al Mean SD Mean SD
YL n = 980 n = 1004

)

A Handgrip, kg. k7.5 7.4 30.2 5.5
;}«.g 38 cm pull, kg. 124.8 21.2 77.1 13.5
v

eyt

b IDL 152, kg 60.6 10.7 29.8 5.4
W IDL 183, kg 56.7 10.5 25.6 .7
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Al Body composition in terms of {its two main components: fat and fat-
%5; free mass, 1is 1included |in this presentation because of its obvious
\
Y
& . relationship to fitness capacity and exercise performance. While the
ig relative proportions of muscle and fat have a direct influence on fitness
i
gif appearance, they also are related to functional fitness capacity and health
n
‘§{ related fitness. While some degree of body fat stores are necessary as
oY
2
o energy sources and mechanical cushioning, excess stores are a burden to the
) body in that they represent excess weight that must be transported by the
-\
ES active muscle mass. In this respect they detract from the aerobic capacity
A
“~
¢ of the individual when transporting his or her own body weight such as in
@
'ﬁ walking or running. Thus, there 1is a general relationship between aerobic !
2, |
§' power adjusted for body weight and percent body fat content as illustrated in {
71- Figure 15 (10). Muscle mass, or measurable fat-free mass, is related to
f%{ strength or anaerobic power capacity since the force that can be generated by
jﬂ a muscle is related to its cross sectional area. Figure 16 illustrates the
W
25; relationship between lifting capacity and fat-free mass.
[ B. Methods
B ‘.4:
M Suitable methods for assessing body composition in a "field"
- (outside the laboratory) setting are of great interest to the military and
f:: the topic of considerable recent research. This stems from the importance of
E; the military services' weight control programs to maintain adequate
o appearance and enhance physical performance. While the Services have
1-"
ﬂf' traditionally enforced weight control through weight-for-height standards,
N\
2} their limitations were recognized. In 1981 the Services were instructed to
r: supplement these tables with a secondary body fat standard to handle the
Cal
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over—-muscular individual who does not meet weight tables but is not obese.
The Army chose to meet this requirement by establishing an age and gender
adjusted standard for percent body fat (see table 18). Body fat assessment
was performed in medical facilities with the skinfold caliper technique. Of
the man skinfold body fat equations available, the Army chose the Durnin-
Womersley equations because it is age adjustmented and commonly used by other
NATO military services.

The Durnin-Womersley procedure employs four skinfolds: bicep,
tricep, subscapular and suprailiac and is represented by the following

equations:

% fat (males) = {4.95 - (1.1739-0.06227x log 10 sum of 4 SF)

-0.000555 x age) - 4.5] x 100

% fat (females) = [4,95 - (1.1572-0.0647 x log 10 sum of 4 SF

0.00038 x age) - 4.5] x 100

The practical limitation to the skinfold procedure is the potential
for large inter—measurer error stemming from variation 1in site location,
extent of pinch and application of calipers. This problem was particularly
severe in the Army experience where skinfolds were being performed at about
100 locations with at 1least that number or more measurers. Even though
considerable effort was made to train and credential the measurers,
variability was evident and acceptance of the procedure suffered.

Due to these difficulties with the skinfold procedure, it was

decided to explore other anthropometric variables that would give adequate
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Table 18. US Army maximal limits for percent body fat.
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predictability of body fat and could be applied at the unit/organizational
level and thereby relieve the medical facilities of this responsibility. Our
laboratory carried out a major research project in 1984 to seek such a field
procedure. This consisted of hydrostatic weighing and anthropometric
measures on nearly 1500 Army personnel. The outcome was the derivation of a

circumference technique employing the following equations:

% body fat (male) = 46.892 -68.678 x log,, height + 76.462 x

log10 (abdominal-neck circumference).

% body fat (female) = -35.601-0.515 x height +0.173 x hip
circumference -1.574 x forearm circumference -
0.533 x neck circumference -0.200 x wrist

circumference + 105.328 x log10 body weight

Abdominal circumference is measured at the umbilicus, hip circumference at
the largest protrusion of the buttocks and forearm at the largest point
(extended). Correlation coefficients and standard error of estimate for the
male and female equations are: r = ,817, SEE = 4,020 and r = .820, SEE =
3.598, respectively (U). These circumference procedures and equations will

be implemented by the Army in April 1986.

C. Findings

Table 19 summarizes percent body fat values derived by the Durnin-
Womersley skinfold procedure for a sample of U.S. Army units. Table 20

presents a summary of our recent hydrostatic weighing data on a large Army
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Table 19. Percent body fat values of U.S. Army populations
taken by the Durnin-Womersley skinfold procedure.

15 ¢ Body Fat
3 Reference Subjects Age Males Females
\ (mean)

? 8 Recruits - pre 16.3 28.2

o 33 - post 14.5 26.2

:Q Recruits - pre 17-20 15.3 27.7
i ‘u_.
o 21-25 16.1 28.8
6' v,
u.’"

26-30 18.1 28.3
31-35 22.4 31.0
- 34 Infantry 40-51 26.5

- 1 Infantry 17-20 15.8
22 21-25 17.9
% 26-30 19.3

31-35 20.0
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Table 20. Percent body fat values in U,S. Army populations by

hydrostatic weighing procedure (mean + SD) (Ref U4).

the
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¢ Body Fat
Males Females
16.5 + 5.6 28.1 + 5.3
17.8 + 6.4 27.2 + 5.9
22.8 74 30.9 + 5.8
24,2 + 5,2 -
g0
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population along with similar data from the U.S. Navy. The significant age

effect on percent body fat is readily observed in these data.

V. PHYSICAL ACTIVITY ASSESSMENT

Assessments of physical activity 1levels are not routinely made of
military populations as is physical fitness and body composition. They are,
however, an integral part of research studies concerned with fitness and
physical training. Five samples of activity questionnaires that have been
employed in our studies are shown 1in Figure /7, They are presented as

examples. No data are available concerning their validity.

VI CONCLUSIONS AND RECOMMENDATIONS

This chapter reviews the selection of and t*the methods employed by the
U.S. Army to assess physical fitness both in the field and within the
laboratory. Representative data from various Army population surveys are
presented on new recruits as well as soldiers across a wide age span. The
recruit population represents a selected civilian sample, typical of healthy,
active young Americans. The data presented here offers a substantial data
base which 1is suitable for comparative purposes with the NCHS General
Population Surveys.

Physical fitness assessment, or the measure of functional exercise
capacity, is a valuable supplement to health surveys for two reasons. First,
it can be considered as an additional level of detection of disease or
incapacity where the body 1is subjected to a 1locad or demand. Thus it

increases the chances for detection as compared to examinations carried out
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Page 1 of 3 2.

ACTIVITY HISTORY (CONT'D) Page 2 of 3

Subject Identification Number

What is your best, 1i.e. main, sport?

——

What level of achievesment have you attained in

(1) Internatiomsl record holder

(2) National racord holder

(3) Member of s nstivnal team

(4) Mamber of stste or major district tesm

(5) Member of a town or city team, etc.

(6) Member of & school, club, or college team, stc.

Give details:

At what age did you first:

Play the spore? __
Compate in the sport?

years
years
Achieved your best performance years

What is your second best sport:

What level of attainment have you attained in this

(1) International record holdar

(2) Wational record holder

of a national team

of a state or major district tean
(5) Mamber of a town or city tesa

(6) Member of & school, club or college tesm
specify

Give details:

At what age did you first:

Play the sport? years
Compete in the spor:? years

Achieve your best performance? years

Page 30f 3

Bow would you compare yourself to others of your own

oex and age in terms of physical sbility and fitpess'

Describe your overall life etyle in terms of

Did your parents support your participation in

(FDMALES ONLY) Do you fesl that menstrustion interfe
with your physical activity? 0

Samples of physical activity questionnaires used in Army

(2) No |

2. ACTIVITY BISTORY:
/ Subject Identification Mumber
- J' Card Nusber: 02
;l: o ZTast Periocd: 1
%S
ALY Today's Dste (Month, Day, Year): this sport?
" Do you take part in physical activity or sports:
{f‘e':! (1) Yes, daily
- (2) Yes, Weekly
lfj (3) Yes, Monthly
17,0 (4) Yes, occasionally
s (5) No (7) Other
NDS
;,: RN If vo, is this because of:
'.‘:'*: (1) Lack of interast
A (2) 111 health
]
A NN (3) Injury
(&) Lack of facilities
(5) Lack of leaders
O 10 (6) Others, specify
ﬂ 1
,,4":" If yes, do you take part primarily?
."::'1": (1) Por plessure
St (2) To improve your health sport?
"". (3) To improve your physical condition
‘ -7"1, (4) To gain competitive success
" (5) Other, specify (3) Member
._ . Time spent in physical activity, on average? (4) Member
14 Hours per day hours
L Days per week _____ days (7) Other,
LS
A -.}-,' Total hours par week, 8pprox. = hours
AR
58 When you exercise, select the number which best
L o describes hov hard you work out?
7 9 11 13 15 17 19 20
._), Very, very light Hard Very, very hart
S
t\'\".. Are you a professional or an amateur competitive
! -.; . sportsman?
WS (1) Full time professional
HV\: (2) Part time professional
e (3) Full time amsteur
2ingy (4) Part time amateur 2. IVITY BISTORY (CONT'D)
(5) None of these
vl
.
~ ‘: (1) Poor
) (2) Pair
2,0 (3) Average
N (4) Above average
rhy (5) Superior
LF o~
A%
( physical sctivity:
:.__'. (1) Very inactive
TN (2) Inactive
‘._~ L (3) Normal
o (4) Active
e (5) Very active
LAY
- A
z.'t-'. competitive sports?
Ly (1) Yes (2) No
'\_'. N
Frel
1-_‘0.‘
B (1) Yes
Zos
X v Figure 1.
ol research studies.
[ 4
CORR
LT Sample A
It
AZar

5a
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PEVSICAL ACTIVITY QUESTIOMMAIRE

1. Ue are t d ta your p "u 1" level of physical activity. 1f you have done eny of the ectivities listed
Selov regularly 1s the last & months, circle the sctivity sad write fs the sumber of days per week you 414 the asctivicy,

and hov many minutes on the sverage you did 1t.eu these days. Alsc, f111 fa the distance covered (vhere applissbls) and

hov mewy years you have dome this sctivity reutisely.

daye /waek wine/day distence/day as. of yve tavolved

valks or bikes ies

bicvcle tides miles

svisniag —_— —yarde

rumaing/joging _8iles

calisthenice

weight 1ifting

karste, judo, etc.

18, squash, raquetball, etc.

baseball —

besketball

football -

soccer
1A deace
Ay — _— -_—
.44 other: ___ — —_— —_———
. ———— ——————— ———————— —————————————
R
148
LR

2. 1f there are activities listed sbove which you have not done regularly in the last 6 mouths, but have
done regulsrly st other times, plesse list these sctivities; how meny yrs you did the sctivity; and
vhat the last year you d1d it wes.

Activity %ow msny yre Last year of isvolwemsnt (1981, ete)

3. What type of recreational sctivities do you like best? (Por imstance fishing, baseball, cooking, pool,

(Circle one)

card games, otc.) 1.
2.
3.
4. Row hard do you usually exercise? ., Very lightly Average Moderately Very
bard hard
(Circle one)
S. Did you teke %Mul Bducation 1. Baver lor2 3 or more
classes o acl ! sach week sach waek
1f yea, when vas the last time This year 1 year ago 2 or more yesrs ago
(Circle ome)
6. Did you take part in school or college sports? Yeos o
If yes, hov many years? 1-2 yr 34 yr $-6 vr 7-8 yr
If yes, st vhat level Unorgsniszed Orgenized Varsity
with friends in school competition i
{intramural) with other k
competition schools or colleges ‘

List which sports

7. What type of Sports do you 1.
prefer? (for instance 2
baseball, rumning, tennis, ete.) *
3.
» 8. How does your physicsl fitness Poor Average Good Excellent
compare to others like you? (Circle oune)
(same age, oex, etc.)
9. 1o exmercise important to your health? Yes -
(Circle oos)
10, Mov do you descrile your 1ife? Mot very Average Active Very
active Active
(Circle one)
11. Are your friends {avolved {a sports? Vary fev Soue of ¥ost of All of
of them thes thea thes

(Circle one)

Figure 17, Sample B
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We are intarestsd in

PHYSICAL ACTIVITY QUESTIONNAIRE
about your physical activity patterns. If

lsarning
you have participated in the activities, f£ill in the muber of days/week
for the last 3 months.

1. Activities:

Long walks ar strenuocus hikes
Long bicycle rides

Swimming

Calisthanics

Jogging (running)

Lifting weights

Karate, judo, etc.

Tennis, Squash, Racket Ball
Competitive sports

Othars (List)

last 3 months

ARRERRRRRERR

2. When you exercised, select the odd or even mumber which best described

the intensity (how hard) or your workouts.

("N RSN

10
12

ERE

i’ MM

(CIKCIE ONE)

14
Vary, very light ﬁ; Hard
Vary light
Pairly light

Scmewhat hard

Did your father/mother participate in school sports?

Pather: Mother:
1. Yes 1. Yes
2, No 2. No

Did you have any oldar brothers/sistars who competsd in school sports?

Brothers: Sisters:
1. Yes 1. Yes
2, No 2. No

Did your close friends in high school take part in sports?

1. Almost never
2. Sametimes
3. Often

4. Almost always

wmmmmpﬂrudpadmmmuve sports?
1. Almost never
2. Saretimes
Of tan
4. Almost always
Do you feel that menstruation intarferes with your physical activities?

1. Never
2. Samtimes °

Often
4. Almost always

Which of the following best describes your overall lifestyle with
respect to physical activity?

1. Vary inactive

g. Inactive

. mmw Figure 17.
5. Very active

W AN TR W LS L e T e w T AN L S n{é/ N
WL G G G 3 R W Vi € R T

How would you campare
terms of physical fitness?
long distances.)

1f to others of your age and sex in
(Ability to run, swim, bicycle for

1. Poor 4. Above average
2. Fair S. Superior
3. Average 6. Excellent

Did you take physical education or gym classes in:

YES NO Grade School

YES NO Juniar High School
YES NO  High School

YES NO College

Indicate the MAJOR or MAIN reason why you exercised prior to thig
time (SELECT ONE ANSWER) .

1. I do not exercise.
2, It makes me feel good.
3. 1 am trying to lose weight.

Do you believe that exercise makes an important contribution to
your overall effectiveness?

1. Almost never 3. ’
2. Sovetimes 4.

Often
Alnost always

Have you ever had a physical injury as a result of participating
in sports or an exercise program; or have you been unable to par(
pate because of same other injury?

l. YES
2. NO

(Explain: ]

Sample C

|
|
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12. PRYSICAL PITHESS: How would you Sescribe your CURRENT level
: of physical Yitness? !
Lo A. Excellent
3. Above average
. C. Average '
(% D. Below aversge
. £. Poor |
L)
13. PHYSICAL ACTIVITY: In regards to physical activity, how
4 would you describe your life (before coming to Parris lllnml)g
O A. Very active
b B. Active
) C. Average
3‘ D. Wot very active
i) E. Inactive
1
LY, 14. YOUR OCCUPATION LAST YEAR: During the LAST ONE YEAR, how
; would you JescTibe the emcunt of physicsl activity in your WORMAL
;: DAILY JOD or OCCUPATION?
y : -
A8 A. o physical activity: such as uneaployed or vacationing
N
b . v.q Light sctivity: such as student; clerk in an
.s office: mainly s ing at & desk or on a chair

C. Light physieal .ettv’hyn such as service person in a
restaurant Or store: standing or walking

D. Moderate physical activity: such as construction
& assistant, Rousepsinter, handyman, mechanic, work involving
soderate lifting and carrying

‘s

E. Neavy physical activity: such as lifting and carrying
heavy objscts: using a shovel., pick, or tunnel bar: soving heavy
objects (such as heavy furaiture); carpentry (with hand tools):
or bricklayers assistant

-

|2

15. SPORTB PARTICIPATION: When you were in hioh school or

college, describe the Righest level of your participation in
Tegular sports activities:

-

2 Al Al M

A. Seldom or never participated in sports in high school or
college

B. Participated in sports on my own Or with friends (not
organised)

C. Purticipated in organjzed sports in school, but NOT on
varsity level {example: intrisural sports)

D. Participated in sports on a VARSITY tean level

E. Participated on an ORGANIZED TEAM outside of school
(example: track team or boxing club)

tebee

NOTE: The next group of questions spply to your activities |
over the last ONE MONTH:

I3
B

15. EXERCISE IN LAST MONTH: Over the last ONE WONTE, how often ‘
(on THE AVERAGEY d1d you exercise?

Did not exercise in the last month

3. Lless than once per week

C. Approxzisately once per week .- -
Two to thres times par week

E. Four or more times par week

oy

A& Ay e
>

16. CRANGE IN EXERCISE IN LAST MONTH: Bow 4id your level of
exercIse In the Jast month cospare with your usual activity
pattern over the past year?

e
LA

A. 1 414 MUCH MORE exercise in the last month

I 4id MORE exerciss in the last month

C. 1 444 about the BAME level of exercise in the last menth
D. 1 444 LESS exercise in the last month

I 4id4 MUCH LEBS exercise in the last month

-
FRv REa
|
.

17, JOCGING OR RUNNING: In the last ONE MONTH, how many times
4id you Jog or run (only count the tises you jogged or ran for 1%
minutes or more without stopping)?

A. Less than 1 time per week

8. Approzimately 1 time per WEEK

C. 2 to ) times per WEEK

D. 4 or more times per WEEK

E. WONT (4id not run or 309 in the last month)

RIS ISR 2 N
~
.

[

Figure 17. Sample D
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BORK 18. DISTANCE JOGGING OR RUNNING: In the last ONE MONTH, when
0"& you j099ed or ran, how FAR did you normally run:
:“I’ A. LESS than 2 miles
,!g B. 2 to 4 niles
3 C. 4 to 6 miles '
! D. MORE than 6 miles

E. Did NOT run or jog in the last month

; 19. TIME JOGGING OR RUNNING: In the last ONE MONTH, when you

&1\’ jogged or Tan, how many MIRUTES did you NORMALLY run?
e A. LESS than 1S minutes
B. 15 to 30 minutes
C. 30 to 45 minutes
4 %) D. MORE than 45 minutes
< \ E. Did NOT run or jog in the last month

(h
o
8 PART IIX:
¢ ACTIVITIES OVER THC PAST YEAR
I Directions: DO NOT enter the answers to these guestions on the
200 mark sense answer sheet. Put 411 answers on this form in the
:»_\.:. spaces indicated.
[)

. _. (2211
The qQuestions in this section apply to your
level of physical activity over the
y PAST ONE YEAR
. (THE PAST 12 MONTHS).
(11 11]

Directions: Each activity listed below is followed by three

a a2

‘:-‘T (3) blanks. Fill in the blanks as directed below:

o

:} NUMBER OF MONTHS: In the first blank, write the NUMBER OF
o MONTHS during the past ONE YEAR (that is, the past 12 MONTHS)
Aot that you 4id the activity on a REGULAR BASIS. Por instance, if

you played high school varsity football, you might have played
football regularly for 4 months last year.

BOURS PER WEEK: 1In the second blank, write the number of
hours (ON THE AVERAGE) that you 4id the activity PER WEEK. This
means during the months that you did the activity on a regular
basis. For example, if you played football (on the average) two
hours a day and five days per week, then you played football 10
hours per week during that period.

WO COMPETITIVE ACTIVITY: If you did the activity in
) preparation for organized COMPETITION (for example, on a varsity
0 sports team), then put an X in the third column. 1If the activity
was done for fun or to just to get in shape, leave this column
) blank.
-\ )
]
e Figure 17. Sample D continued
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e for activities that you did NOT do REGULARLY
: ‘A\h in the past year.
-::; ow many How many Place
.‘_ s ONTHS out HOURS per an X in
1y of the WEEK did  this column
, PAST YEAR you do if the
R d4id you do this when ACTIVITY
this as a it was a  was done
! REGULAR REGULAR  COMPETITIVELY
N ACTIVITY? ACTIVITY?
\
[ z\% 1. Basketball (non-game)
D
.‘i"_i 2. Stream Fishing
. 3. Baseball/Softball
%
13 4. Golf .
a7,
:'Q 5. Volleyball
U 6. Calisthenics
(N
8% 7. Soccer/lLacrosse
, 8. Basketball (Game Play)
N 9. Racquetball/Squash/Handball
NN 10. Snow / Water Skiing
e .
NN 11. Touch Pootball
e 12. Tennis
o 13. 1ce Skating/Roller Skating
al
a8 14. Hunting/Biking
)
\.‘ 15. Swimming (non-competitive)
W
: N 16. Bicycling
RAA"
17. Aerobic Dancing
w;t’ \
z., 18. Wrestling/Boxing/Martial Arts
! 19. Hockey
2%
g 20. Competitive Pootball/Rugby
""" 21. Gymnastics
.\v 22, Swimming (competitive)
)
«:0‘0:0 S
éf'
'::‘. 23. Running
é.:! 24. Cross-country skiing
': 25. Other:
. 26. Other:
=
o Figure 17. Sample D continued
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1. X C

A

a

e

\
" v
.

. 9%
Vi
. 't Ve are interested in your present "normal" level of physical activity. If you have
f}:k done sny of the activities listed belov regularly in the last 3 months, circle the
)
i “.\ activity and write in the number of days per week you éid the activity, and hov many
1
a:,3 ainutes on the average, you did it on those days. Also, £111l in the distance covered
‘ ,{ vhere applicadble.
1& W ACTIVITY DAYS /WEEK NINUTES /DAY DISTANCE/DAY
'(—-::.! Walks or Hikes
Bicycle Rides
,;::.; Svimming Laps
'S: Running/Jogging
;j‘..' Calisthenics - —_—
:::' Veight Lifting _
® Karate, Judo, etc.
L
' k amh.ﬁwh. T — ————————— N —————————
Ll Baseball
\5: Basketball
K2 Aerobic Dance
} Other
X
S
N ::: How hard do you usually exercise? (circle one)
-‘: Very Light Average Moderately Hard Very Bard
.
&Y
0,
[
N
{
T
..(:., \
B
AT Figure 17. Sample E
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f&\; only 1in the resting, non-challenged state. Secondly, it also provides
@Qﬂ demographic data on the functional capacity of our population that would be
E
\

w‘s useful for a wide variety of employment and industrial related matters.

i‘i
W

J%’ Surveys of physical fitness should include all three components of
1
\: ) exercise capacity: aerobic power, muscle strength and muscular endurance
\‘ﬂ
}{?ﬁ since they represent three distinct energy generating systems and therefore
e three separate capacities for muscu’ar function. Body composition should
j\YJ also be added since most aspects of fitness must be interpreted in terms of

o
5-\: the portions of fat or fat-free mass.

l. '-
az A Decisions regarding the selection of fitness measurements are based on a
j'n number of considerations including: time and space available, safety,
'oge
’,}j motivation and cooperation required of the participant, and the degree of
L
Ly reliability and sensitivity desired. In our experience in the laboratory
k e setting, indirect or predictive methods of exercise capacity have

§~

-
n :: considerable limitations and have insufficient accuracy and reliability. We

L
:§ . have concluded that the dependability and accuracy of direct measurements,
'r%; even in smaller numbers, outweighs the larger numbers that can be obtained

152
'ﬁ?j with indirect, predictive procedures. In the case of aerobic fitness, we
iy My
-‘-‘-."

D a, suggest that actual measurement of oxygen uptake is preferable to estimation
Ifj: from heart rate and that measurements at maximal effort are preferable to
B .

AR

;t?: those at submaximal effort. In respect to strength and strength endurance,

F) \.':'..

‘;;: we suggest that actual maximal capacity measurements of lifting, pushing,

;“ o« pulling or cranking, for example, are more meaningful than such measurements
‘

3

mﬁ as isometric handgrip or elbow flexion force.

[

K A major limitation to the use of direct measurements of exercise capacity
.Eﬁg in population survey settings is the safety concerns. While the safety of
L
yhowt
e
R
@ 5.57
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maximal aerobic testing can be greatly ensured by careful screening and
monitoring, the safety of direct measurements of maximal lifting may be more
difficult. However, in our experience, the use of equipment such as a weight
machine where the body motion can be limited to safe positions and carefully

monitored, results in a very high safety level.
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