AD

: | | 'Inspohr.uo'. Tyms - 9
% RELATIONSHIP BETWEEN THE ARMY

i - TWO MILE RUN TEST ANZ MAXIMAL
2 S OXYGEN\ UPTAKE |

.
' *e 4 !

L e e
A A

80 - |

g

US ARMY RESEARCH INSTITUTE
"OF
ENVIRONMENTAL MEDICINE

‘Natick, Massachusetts

A

.. o .
“‘. S BT AL
A . M e e Tt e

v

AD~A153 914

‘DEcEmBer 1984 (WTIC

Reproduced From
Best Available Copy

g e
RO

teryy

A ter "

wtata s g
. . ®

ot Y

nnc F ' LE COP Y - ‘Approv ed.fo: public re#easa' d‘sMbuuon‘ummned
o -. UNITED STATES ARMY |
MEDICAL RESEARCH & DEVELOPMENT COMMAND

dao pas0T N 85 29 st

SIS | FOOLOMRN | Y.

. .:‘;._1""."';-.'“ L .‘ } _..'_ R RLE '_»- : A . -
7;'.:{, e EJ' ’& n.';'. &‘- nf U h'r":?,'~"'§‘~§‘,-';{~.’ °' o "‘rh'!i J‘b i{a SOy 1\.- ‘r.\-" 'v"r#"l'?.ﬁ} rer \') ‘\'} )}3- n')




L

& 1

.

‘g . {. _ ‘

7:-:-' J "
o The finding/ »n tliis report are not to be construed as an official
S 4 Department of ¢ ,:e Army position, unlesa so. designated by other authorized

Cam ]
4

4 dom:ments . '

f“

§
LS L]
. T
o t
-
‘..‘ h
CR .
«
w ;
R
- .
N
P )

"‘"
"o
[ 3
< —

Ly 4 . CERC T B I R
G0 — RN
- l.' ‘e et ‘n o Y-

‘.
-
by
N

L]
.

a
t'_‘l
e
-~

oL

k“ 3 . ’
:':J, .. ~ ’ v ;’ : '
oy ' P L DISPOSITION INSTRUCTIONS

LR

mqmroy this report when no longer needed.

NP

Do not return to the otigiutor.

9"
—t

l
Bl
4
1
)

«
-
-

. T
P .

N
—d
-
B T
-
T

:"!

& f.

()
.

JRNPF Y |

LR s
L‘i‘f-’a At

19

Mpwe

2

._-~-,..-.- 4, RS SOABERT AR RN PN TR
& e ’ \ ] M K e F%} .*} ot },-‘ ‘e
YRS '-.~.\5 '\r.u».\ub n. PRI ."-"C‘-

Jw L ‘

4 e, ""ﬂ
A f-.u.m'- Yo .f’a'twlﬁ*a.a*:?i?.cua-...f. «‘i‘,-r.**-' 2R
el .

f ‘o -

"‘l S

/.'h

»
L5
fo*




-

HEY YYLPERLURIRFEN AL PR R

SECURITY CLASSIFICATION OF THIS PAGE (When Date Entered)

REPORT DOCUMENTATION PAGE

READ INSTRUCTIONS
BEFORE COMPLETING FORM

1. REPORT NUMBER

T3/85

2. GOVY ACCESSION NO.

3. PECIPIENT'S CATALOG NUMBER

AD-AIS3 T1Y
4. TITLE (and Subdtitie)

Relationship Between the Army Two Mile Run
Test and Maximal Oxygen Uptake

S. TYPE OF REPORT & PERIOD COVERE_‘Q

6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(s)

Robert P. Mello, M.S., Michelle M. Murphy, B.S.
and James A. Vogel, Ph. D.

8. CONTRACT OR GRANT NUMBER(s)

9. PERFORMING ORGANIZATION NAME ANO ADDRESS

10. PROGRAM EL EMENT, PROICT, TASK
AREA & WORK UNIT NUMBERS

3FE162777A879
WU: 123

11, CONTROLLING OFFICE NAME AND ADDRESS
US Army Medical Research and Development Command

12. REPORT DATE

29

Fort Detrick
Frederick, MD 21701-5012

13. NUMSBER OF PAGES

14. MONITORING AGENCY NAME & ADORESS(If different from Controlling Oflice)
US Army Research Institute of Environmental Medicin
Natick, MA 01760-5007

15. SECURITY CLASS. (of this report)
€

15a. DECLASSIFICATION/DOWNGRADING
SCHEDQULE

16. DISTRIBUTION STATEKENT (of this Report)

DISTRIBUTION UNLIMITED. .

17. DISTRIBUTION STATEMENT (of the abstract entersd ir: Block 20, tf diMferent from Report) !

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side . y and |
Maximal 02 uptake, Aerobxt fitness, Runn
acity.

ly by Mock ber)

ing performance, Predicted aerobic cap-

20. ABSTRACT (Cawtious an

- side ¥ and idontity by dlock number)

various fitness and activity levels were

correlation between the treadmill maxima
all subjects was -0.91. Separate regres
also displayed excellent correlation (r
multiple regression analysis of such ant
weight. and 7 body fat demonstrated that

Forty-four male (aged 20-51) and seventeen female (age& 20-37) subjects of

and on a treadmill for maximal oxygen conhsumption (VOzmax).

evaluated on a two mile run for time
The coefficient of
) test and the two mile run test for
sion analyses for male and female data

*» -0.91, r. = ~0.89). Stepwise
hropometric variables as age, height,

, individually, none of these parameters

DD umn 73 comon oF ' wov 6813 OBSOLETE

1

e fo e e L -'- I‘O"'

- P o
'_|“- .-- e .'--'-"'.’.!. AL

. . B3
".l‘_.,‘,..-._f-‘( .

l f.f."(_' 'q‘ls(—'n .01‘%‘. LS

--‘,'-.. oo

SECuUMmTY QLE"CAY'.OH oF Twis PAGE (-g- Dme Emternt)

nIE X
vy N AR ‘.\
. .'r.'."-‘n »

g -
‘»"\-'\ -\. ~\')- ‘bs\\.‘h \' '-'\-u\*‘u L




v

. y v

LI I
s 'o
T

A .
RN a e

o £
’

LA :
[ B / B

ST
S

v

;‘_.:".‘ 'H :'v.' .

v e w et
o RO
atats as

Jal Al

L
.

e
LR |

[
.
e

. . »Tw
. i _ARuil
L YRR

ot

DR
e
<

s
R

.
»

»
o

a r
2
.

o

(N \.i-‘..

N
l’ .
A

.

T

.

S

v

N

o

)

SECURITY CLASSIFICATION OF THIS PAGE(When Dete Entered)
e A A e e -

significantly improved the predictability of both the male and female ejuations.
However, inclusion of body weight in the male equation did improve the predictiv
accuracy (SEE = 3.31 to 2.69). The high degree of correlation demonstrated be-
tween VOzmax and two mile run time thus permits the estimation of either compo-
nent with significant accuracy from the direct measurement of the other. This
study confirms the usefulness and validity of the Army's 2 mile run for time

test to indicate ithe level of aerobic fitness capacity wnen the test is properly
supervised and the subjects are well-motivated.

SECURITY CLASHFICATION OF THIS PAGE(When Date Entered)

x-

.
LS
4

.

.

o

.

Q._ '

¢ [

’..

.

3

'
’ A

.

.
a

s

.
4

[y

.

1

.
.

.
P
.

.,

]
»
e
I
3

“»

\




.:.‘.‘

Y

.:;\:

— HUMAN RESEARCH

'~ 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
N Army position, policy, or decision, unless so designated by other official
= documentation.

Access}on;roy.
NI1S GRARI

.

pTIC TAB %
Unannounce )
Justification———
BY \
Dis@;}put_,i,onjd_r ’
.. Availability Codes |
.. —~\pvail and/orT , { |
.. special
2
- M
l‘\_.
:-\.:
o
.
} ' .
p-‘. \‘\
B . |
g '

. TR I) . ‘

COTATRIISSTTS ArSRFR TN R & iy KRRV AR e R TR ER TR TA L T A e TR, (R UL A AT U T I N
‘\‘:‘{"‘:S{V\\ ${az?‘.‘ Lared AL LA }d L '(.,"\'. "y }}'." e, 1'}4'. S e .-rl&:'\}i'-f Y AT RS R 3- A Y AL IS S VLR




Y — TEERNAFENEL N L

‘s e & & v A NNSG

A N, o—

C e e -

: ' '*'.i

Apprbved for public release: AD

Distribution unlimited.

TECHNICAL REPORT

MO. T3/85

Relationship Between the Army Two Mile Run Test ‘and Maximal

Oxygen Uptake

Robert P. Mello, M.S.,Michelle M. Murphy, B.S. and
James A.Vogel, Ph. D.

Project References: 3E1627TTA879
Study Reference: PH-5-81

Dec 1984

U.S. ARMY RESEARCH INSTITUTE OF ENVIRONMENTAL MEDICINE

NATICK, MA 01760

rNe

----- oy a%at . .
.p.n.-ssus;\{s\\..;&cs s'\. Y \{-u%\c\-\ﬁf"" 2 544~'~1t - fofgijfg,IJ~¢ *-f~*-*“-* *-‘4‘?*4*




i

. .
' Ye-

' TABLE OF CONTENTS

+f0 A JWEES T Y X T VERER Y, o

Page
List of Tables ' ' : .111
List of Figures ' iv
Abstract | v v
I Introduction ) ‘ 1
Methods | | ‘ 1
Design - - 3
i ‘ Results. ‘ ' l“
E Discussion ' | ' ., | 1
§ | Conclusions , : | - 16
i References ' 18
: Acknowledgment - 4 | 20
Annex A ‘ ' , _ | 21

4 o e W vemtamre e e

i4

i’.ij-'lni‘r:'.'ri.'-'%fri CASIEASR S n N SRS

R~ 25505 114




e

'..I ‘e r

LIST OF TABLES

ot oo DN

Table No. _ . : Page
i 1. Physical Characterlstics and Performance Results 5
a by Gender
"‘
E 2. Relationship of Gender and Age to VO2 max and 5

2-Mile Run Time

Correlation Matrix for Males 12

4.  Correlation Matrix for Females ' 12

PRUMRRIY Sy
(78]
*

vy
r s
n

5. Equaticns for the Prediction of Vo
-max from Z-Mile Run Time

2 13

6. Ecuation Comaarison Qo =ml/kg/min) ; 14

2

.

Tl .4, % ey )

PR D I A P PR

At ta T L,

s,
.

TETEL L,

141

L T ARNE ) DU

’ W .',;'.'l.":' ’.'r'f‘!—"z:t ;4"1‘. } t‘ -“ o -"ﬂ."t'\{‘(\.."'x’ ".(. 'f“'-\-’p‘\' W \5' -m ' .‘ L\" 7\.’ s L"- CRE R e A ALRRN T

P




LIST OF FIGURES

Figure No.

s)

1.

o "}l‘.’.‘.h\-';j.'.'.'r".'-,';""'.',-' ‘ol

Relationship of Vo

,MaX to 2-Mile Run Time (Males and

Relationship between Actual and Predicted V0 max fn
Males .
Relationship between Actual and Predicted_ﬁq

in Females

2

> max
Relationship hetween VOZ max and Running Speed
in Males

Relationship between Vo ~max and Running Speed

2
ip Females

iv

to

.....

R O S RGN G AT Tr W P L ¥, 5 VL VRS A LA AL Al e

Page

6 Female

10

R AR AR IS B,




OB N S Y T

v

P s o

PRl v Y

TR A LS

c e v M. e BiGe . TGS o . 'Lt

'male ond female data also'dispiayed significant correlations (rm - =0.91, 1

ABSTRACT

4

Forty-four male (aged 20-51) and seventeen female (aged 20-37) subjects

of various fitness and activity levels were evaluated on a two mile run for
time and on a treadmill for maximal oxygen consumpiion,'f§6§~maxX1, The
coefficient of correlation between the treadmill maximal test and.the two
mile run test for all subJects_ was -0.91. Separate regression analyses for

f

"= -0,89). Stepwise multiple regresélon analysis of suvch anthropometric
~variables as age, height, weight, and % body fat demonstrated that,

individually, none of these parameters signiffcantly improved the
predicéability of both the male and female equations. Hoyever, inclusion of
body wieght in the male equation did Alﬁprove the pre&létlve'accuracy {SEE =
3.3 to‘2.69). The high degreé of correlation demonstrated between ?Oé\max
and two mile run time thus permics the estimation of either component with
significant accuracy from the direct measurement of the oﬁhér. This study
confirms the usefulness and validity of the Army's 2 mile run for time test
to {jdicate the level of aerobic fitness capacity when the test is properly
supervised and the subjects are well-motivated.

Key Words: 'Maxlmgl 02 uptakc. Aerobic fitness, Running performance,
Pred(cted aeroblc capacity . 4 '
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IN“RODUCTION

The U.S. Army recently selected the two mile run for tiue as its primary
predictor of aerobic fitness, 1i.e. capacity for proionged, whole body
mobility. ?he basis for this gecision is the generally held telief that a
timed run of one to two miles, emphasizing individuval effort, coyrelates
reasdnably well with a person's aerobic fitness as determined by maximal
oxygen uptake (Qozmax). A review 'of the 1l1iterature does indicate many
studies (2,3,4,5,6,7,10,12,14,15,19) comparing Vozmax wltg'a variety of field
performance tasts. These studies most often Iinvolved a relatively short,
timea run of a specific aistance, (2.3,7,16;17,20). ¢r an unlimited distance
run for af specifically set time, e.g. 12 min (3,5,7.16,12). We have,
however, found few reports of actual comparisons of a two mile rua for time
with trfeadmill_\'lo2 max in a heteﬁogeneous, i.e. gender, age, and fitngss
lavel, subject population.

- The purpose of this study was to examine the]relatibnship between a two

mile run for time and VO_max as measured by treadmill running (9,11,13,18) in

a groﬁp of men and women2 of various fitness and sctivity levels. Important
aspects such as gender, age, height, weight, % body fat, and relative fitness
levels Qere also evaluated. From thi= data base, ansimple regression
equatioh-was developed to predict the maximal aerobic capécity of both men
and women from their biannual Army Physical Readines3 Test (APRT) 2 mile run

tim 9?.
METHODS

A group of six;y-one volunteer test subjects congtéting of 44 males and

‘17 females, ranging in age rrpm' 22 to 51, participated in this study. All

subjects were asked to perform two basic tests wlthin'f;rteén days of cach
other: a timed 2-mile Fun_ on a measured, 'level, asphalt surface, and a
treadmi{ll determination of vvozmax (11,13) wusing the Dougias bag technique
(1,73,19). The treadmill test was patterned on the methods described by

Taylor et al (19) and Mitchell et al (13). and involved the use of

'

N

i

. .},h)-.;.o, .-,~.‘.'-.'. Yot et "_..,-'-‘--,-.’-.’..[-_-‘.‘.'.'.." .‘! P I RN N A PP TR T
2 ? ' e 9%a’e™ e hd PR .Y 2 LY P o 0ol




interrupted runs at a constant speed with prcgressively increasing grades in
order to achieve a plateau in oxygen consumption. The test began with a 3.5
mph familiarization walk at 0% grade for approximately 3 minutes. During

this time, the Koegel breathing valve and nosécllp were presented to the

subject and the Douglas bag system was flushed. The test then proceeded with

an initial warmup run of 5 or 6 mph at 0% grade for 6 minutes, immediately
followed by a 5 to 10 minute rest period. Upon e?aluation of the Initial
warmup load the speéd of the treadmill remained constarnt but the intensity
was progressively increased by raising the grade of the treadm{ll (2.0 -
2.5%) with each successive bout. Two to four additional runs were then
performed, each 3 to 4 minutes long and interrupted By rest periqu. During
the last minute of each session, the subject breathed through a low
resistance Koegel value while two 30 second Douglas bags of expired air were
collected. At maximal intensity, three 20 secund bag collzctions were taken
during the last minute.r A plateau, or decrease, in nygen uptaks with

increasing exercise intensity was. considered indicative of achieving VO_max.

A plateau was defined as an Iincrease of less tﬁan 2.0 ml/kg/min qiih an
increase of 2.5%'grade thrOugh'two successive intensities.

GCas volumes were measured by a Collins 120 liter chain-compensated
spirometer. Aliquots of expired air were analyzed .for oxygen and carbon
dioxide fractions with an Applied Electrochemistry fuel cell (MDL, S-3A) and
a Beckman LB~2 infrared carbon dioxide analyzer, respectively. Both gas
analyzers were calibrated using primary cgrtltled gas standards (Matheson Gas
Compary, Gioucester, MA) which were checked for acduracy agafnst our own

Scholandered cylinders ard daily osutside air' analyses, I,Heart rate was

monitoréd using a modifiad V5 electrocardiographic recording. Additional’

measurements made on each subject ' included height, A weight, and skinfold
thicknesses. . Percent body fat (%3F) was eostimated from four skinfold sites

(bicep, tricap, subscapular and supraillac) using the age and gender related

" equaticns of Durnin and"womersley (8). Each. subject also completed an

v ’l"-”“.".":-”

acti#ity questionnaire 1listing the type, frequency and duration of any
regular physical exercise. ‘ '

The two mile run test . was performed outdoors on a level, paved surface

and was conducbéd as part of the regular bilannual Anﬁy Phyﬁical Readiness’

Tast (APRT).  The subjects ran In shorts and ruaning shoes, Each subject was

. 4,
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asked to exert a maximal effort 1n. covering the distance in the shortest
possible‘ time which was recorded to the hearest second by digital
stopwatches., ' Civilian subJects.ran the same APRT course in smaller groups of
three to six persons, also within fifteen days of completing a maximal

treadmill running test.
DESIGN

For the purposes of this study, two groups of volunteers comprised the
subject pool. One group consisted of U5 military personnel (37 males and 8
females) who participated in the APRT. The other groub was composed of 16
civilian laboratory staff (7 males and 9 females), the majority of whom were -
active recreational Jjoggers. All military personnel had a directed medical
hisﬁory and a complete review of their medical records. A physical
examination, {f necessary, was performed. In the case of civilian subject,  a
directed medical history was tak.n and a physical examination.was given. All
subjects above the age of U0, sedentary véluﬁteers between the ages of 35-40,
and any individual under the age of 35 previously selected for additional
evaluation based on the medical screening, underwent a resting,.12-lead.
ele~trocardiogram, and a card!aé exercise stress test., This test utilized a
walking (3.3mph) multi-graded, protocol terminating at the point of maximal
‘exertion or symptomatic onset.: Throughout the test and‘recovery phase, the
subject's heartrate and blood pressure were continously monfitored and

., displayed by means of a computer-assisted 12-lead EKG {Marquette Case
System). ‘
The .military subjects 'performed a maximal treadmill running test (11, 13)”
. 'Wwithin fifteen days of their APRT. The civilians performed a 2-mile run for

3N

time (APRT course) within fifteen days of their maximal treadmill running
test. Both‘grbups pérrormed the treadmillf,test and the 2-milé run {n PT

A

.
]

clothes and running shoes. All -subject; were urged to provide a maximal
‘effort in performing both tests to the best of thelr individual abilitfes.
The two groups of subjects were cogbined for statistical analyses.

A ree l"A

In order to. determine the effects of gender on Voémax and two mile run
time,a t-test comparing male and female regression coefficients was completed
on all performance data (19), The existence . of separate gender regression
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lines was confirmed. max vs

Simple male and female regression equations (Vo
2-mile time) were developed and

‘The

2
t-tests and confidence limits determined on

the two separate slopes. final prediction equations were then developed
through stepwise, multiple regression analysis to determine if the estimation
of Qozmax from 2-mile run time might be improved through the incorporation of

such anthropometric variables as age, %BF, Ht, Wt.
RESULTS

Tables 1 and 2 present the physical characteristics and performance
(n=61). Table 1 1lists the means and

variables while Table 2 depicts the

results, by gender. forvall sub jects

standard deviations for all major

relationship of gender and age to Vo max and 2-mile run time.

2
summarize the principal parameters used in

in this study. When
compared to previously reported values for individuals of a similar age, body

These two tables (1 and 2)

the development of the regression equatibns presented

composition, and aerobic fitness, it is evident that these sub jects possessed
average levels of aerobic capacity.

Separate examination of the male and female data on the relationship

_between Vozmax and 2-mile run time resulted In correlation coefficients of
0.91 and

-0.89, respectively (Flgure 1)."Regresslon analysis of the entire
sample (male plus female) resulted in a correlation coefflicient of
-0.91. The slopes of the regression lines between genders were also found to

be significantly different (p <.001). ‘Comparision of males and females by

independent t~test for the variables ﬁoznax and 2-mile run time resulted in
significantly different values for both (vozqu: t -“3.986. p<.001; 2-mile
run time: te 3.953, p<.001). " For this reason separate prediction equations
of Vozmax based on 2 mile-run times were developed for each gender. For easy -
reference, Annex A presents the equivalent Vozmax values for 2 mile run times
in increments of 0.1 minutes. . o ‘

~ Figures 2 and 3 describe the relationship between actual and predicted
?ogmax (by 2 mtle run time) for male and female subjects, respectively, The
relationship for both was highly significant (p<,001).

Figures 4 and 5

present the relationship between ﬁazmax as determided

on the treadmill pnd running speed as measured ‘during the performance of the
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TABLE 1 Physical Characteristics and Performance Results by Gender (x * SD)

AR RNANR  AACSAAAS (1]

Variable ' Male Female
' (n=b) © (n=17)
X Age(yrs) _ 31.3+6.9 28.3 + 4.0
! Height(cm) « 177.2 + 6.3 165.3 + 5.9
Welght (k) 77.9 + 9.2 60.9 + 7.7
Body Fat (%) 18.3 + U5 26,5 + U4
= Lean Body Mass (kg) 63.9 + 6.3 4by.5 + 4.9
! ¥0,max (ml/kg/min) 50.4 + 7.7 .. 42.0 + 6.0
: 2-Mile Time(min:sec) 14:44 + 2:06 17:26 + 2:01
!

! TABLE 2.: Relationship of Gender and Age to \'!Q? max, and 2-Mile Run Time
> . : .
. .{: Age Cender n VOZr_n_alt_ 2-Mile Time
$ 20-24 Male 9 54.1 + 5.5 13:53 +:1:32
! : Female 4 43.4 + 4.6 '16:52 + 2:28
: - | .
N 25-29  Male 10 49.9 + 4.8 14:49 + 1.23
1 Female . 7 42.1 + 6.5 17:15 ¢ 3:00
: S | |
2 30-34 Male' 14w  51.6 +i0.6 14:33 + 3:08
. "+ Female ' 42,1 ¢ 7.1 17455 + 3:22
: 35-39 Male 5 46.7 + 7.3 15182 ¢ 1:30
Female 2 39.0 » 8.8 18:14°+ §:01
Over 40 Male . 6 46.0 s 5.1 . 15:25 s 1:06

DA MR NN DL DR

*Four Marathon Runners in this group,
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Figure 1. Relationship of VU,max to 2-Mile Run Time (males and females.
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~ seen that in 7 of the 11 categories Vo
closer to the directly measured value of Vo

2-mile run in both male and female subjects, respectively. Significant r
values of 0.91 for the males and 0.88 for the females were found between
these two variables. v

Tables 3 and 4 present a correlation mﬁtrix of the individual variables
tested to improve the predictive power of the original equations through a
stepwise multiple regression procedure. The highest correlation in both
tables was by the relationship of Vozmax and 2-mile run time. Other
significant relationships (p<.05) occurred in the male matrix between Vozmax
and body weight, % body fat and Ht/Wt ratio. These same anthropometric
measures were'élso significantly correlated with 2 mile-run time. These
relationships, however, did not hold true for the female matrix.

Both the original malé and female regression equations and the multiple
regression equation for males are presented in Table 5, The first two
equations describe the simple linear regression of Qozmax and 2-mile'run time
(rm ==0,91, re = -0.89). The third equation, developed through a stepwise.
multiple regression of the variables in Table 3, resulted iq a more accurate
expression by including body weight (r.= =-0.941) to predict ?Ozmax, thus
resulting in an improvemént {n the accuracy of the estimate (S.E.E. from 3.31
to 2.69 ml/kg).

Table 6 presents male data comparing VO_max as predicted from equations

2

1 and 3 of Table 5 to Vozmax determined directly on the treadmill for

individuals who possessed the:  highest ' and lowest values for varioﬁs
anthropometric measures, aerobic power, and performance times. It can be

,max as p5ed1cted using equation 3 was

max than that using equation 1.

2

. DISCUSSION

For the purposes of this satudy, data analysis and predictive équatioﬁ
development proceeded along gender lines, Analysis of male and female data

" {Figure 1) demonstrated distinctly different regression lines. s such, -
‘individual regression equarions were developed for each gender taking into

consideration those'varlables‘:whlgh were significantly different for each

gender and exerted any influence on the observed relationship (ﬁO max. vs 2-

. . . ) 2
mile time). Johnson et al (12), had previously documented the need for a.

1

‘.
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TABLE 3. Correlation Matrix for Males

VARIABLE 1 2 3 4 5 < 7 8
1. VO max(ml/kg.min) 1.00 -.91 -.23 -.68 ~-.28 -.69 =-.7T0 -.40
2. z=‘ile Run(min) f . 1.00 .18 .51 .21 .60 .53 .23
3. Age(yrs) ' 1.00 L1929 .43 11 -.01
4. Weight(kg) " 1.00 .60 .62 .96 .84
5. Height(cm) ©1.00 .20 .35 .63
6. % Body Fat ' ~ J.Ob L65 .15
7. Wt/Ht(kg/m) - 1.00 .77?
8. LBM(kg) 1.00
TABLE ﬁ. Correlation Matrix,for Females
VARIABLE .1 2 3 x5 & _1 _8
1. Goemax(mlxkg.min) 1;00 -89 -.16 .24 -.24 -.22 -.21 .20
2. 2-Mile Run(min) 1,00 . .10 .23 -.02 .35 .28 .11
3. Age(yrs) - L ‘ 1.00 -.06 . -.33 .24 ' .04 ~.17
4. Weight(kg) 100 .53 .47 .96 .89
5. Heignt(cm) - . 1.00 -.22 .28 .74
6. % Body Fat. ‘ . 1,00 .60 .03
7. We/HE(kg/m): | Loo .77
8. LBM(kg) " 1.00
12 -
N
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TABLE 5. Equations for the Prediction of VO_max from

2 .
Run Time

Equation 1: Male Run Time Only

Pred.ﬁozmax = 99,7 - 3.35 x
x = 2 Mile Run Time(min)
r = -0.9C6
r% - 0.821
SEE = 3.31

Eggation 2: Female Run Time Cnly

Pred. VOzmax - 72 9 - 1.77T %
X = 2 Mile Run Time(min)
rye -0.892
r = 0.796
SEE = 2.78

Equation 3: Male Run Time + Weight

Pred.ﬁozmax - 110.9 - 2.79x1 - O.Zsz
= 2 Mile Run Time(min)
‘Wt(kg)

= -0.941

- 0.885

SEE + 2.69

3O X
N
]

-3

" 'l:-‘. o~ .r"}-"'

2-Mile
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TABLE 6. Equation Comparison (Qozmax = ml/kg/min)

INDIVIDUAL

max
2

Louest-ﬁozmai

.Fastest 2-mile(10:15)

Slowest 2-mile(18:56)
Heaviest Weight
Lightest Weight
Higﬁest % BF |
Lowest %' BF

Highest LEM

High VO,

wovw Vozmax/Fast Run Time

DIRECT VO

max/Siow Run Time 60.1

2

max

14

BEST
. PREDICTIVE
PREDICTED VO.max EQUATION
Equation 1 Equation 3
63.2 63.4 -
37.8 .5 1
65.4 6u.1 B
36.4 38.9 3
37.8 34.5 | t
62.1 65.0 3
42.3 0.7 3
58.9 58.4 3
48.5 444 3
53.5 56.2 3
47.8 45.0 3 f
-




prediction model which recognized the separate performance characteristics of
bo.h men and women. A dual approach such as this would also sérve,the
purposes of the U.S. Army since current APRT scores are based on tyo entirely
different sets of standards for males and females. v '

Data from this study describe the relaticnship "that exists between a
labbratory determination c¢f maximal bxygeh uptake and a field event of
sufficient duration to allow energy production to occur thbough aerobic

rather than anaerobic pathways. This 1is in agreement with other studies

(2,3,5,10,14,15) which reported similar results. The majority of subjects
participating in this study (75%) were part of the permanently assigned
military personnel of USARIEM. As such, they were required to participate in

the biannual APRT which included pushups, situps, and a timed 2-mile run.
‘The relattonship between aerobic fitness and 2-mile run time from thfs study

demonstrétes that 902max levels and running ability for males were detter

~than those of their female counterparts (Table 2). This occurred iﬁ'splterof

the fact that more than half of the females tested (9 of 17) were active

Joggers who ran two or more miles, three or more times weekly. Table 2 also

fllustrated an age-related phenomenon common to both men and women, {.e.,
decreasing 90 max values/with correspondingly higher 2 mile run times.
Analysis or data from this study describes the relationshlp that exists
between Vozmax and 2-mile run time, Nearly 82% of the total variance of the
2-mile run times was aucOunted for ?y Vozmax. Cooper (5). Getchg11'(1o). and
Ribisl (15)‘also reported correlations of this magnitude, but in subject
populations which were much more homogeneOus in nafure.v Table 5 presents the
prediction equations for both genders, based primarily on the strength of the
relationship between vozmax and 2-mile run time (r - , : .
-0.906, SEE =« 3,31: re = -0. 892 SEE = 2.78). For the sake of simplicity, it
would be possihle 'to use only the first two equactions for the prediction of
Vozmax and still have a very good relationship (Table 6). The standard error
. : 2/kg/m1n, thus
permitting a reasonably accurate rstimate of aerobic capacl;y. EquIValenc

of the estimate for bdboth eduatlons is approximately 3.0 ml 0

vﬁo,max values and 2 mile run tizes are found in Annex A.

However, the addition of other variables such as'helght. weight and %
body: fat, to the original equation did improve the error of the estimate. In

. the ma}e expression (Equation 1), the addition. ‘of Wt alone improved the




Y )

shared variance from #2° tc 394. Conversely, for the female expression
(Enuation 2), the addition of ihe H% variable improved the amount of the
shared variance from 80 to 86%. However, for purposes of develobing a simple
prediction equation, an effort was maa> to discover one common variable for
both men and women which when added to che basic equation using 2-mile time
would significantly improve' the predictability of both equations. It was
found that body weight . was the’ single most significant variable (after 2-
mfle run time) which accounted for most of the remaining variance. Body
weight (BW) was then  incorporated into the regression equations for both
sexes. Addition of bocy weight to equation 1 did imprave the st&ndard error
of the estimate from 3.31 ml/kg/min to 2.69 ml/kg/min. However, inclusion of
body weight in equation 2 resulted in no measurable difference to the S.E.E,
of this expression. It is the authors' opinion that the smal.er sample size
(N=17 females) used to derive equation 2 may have.adVerseiy affected any
‘mprovement body weight might have produced to the S.E.E. of this

expression. Squation 3 1is 1included in Table 5 because of its improved

predictive accuracy.'and because the majority of personnel presently sevving

-

in the U.S. Army are male.

Table 6 evaluates the two main predictive models, i.e., equation 1 and
3, with'actual subject 'data spanning the widest range of anth-opometric,
physiological, and ﬁebrormance character1st1cs observed in the study. The
predictive improvement of - the regression expression with the inclusion of
bogy~welght is clearly seen from this table. In seven of 2levan instances,
the estimation of Vozmax was improved by the use of body weight, This
improvement occurred equ;lly over the entire range of values, including

instances where the estimated . Vozmax figure was both above and below the

‘actual treadmill VO_max determination.

2

, CONCLUSIONS .
Based on the data colledted in the present study, the following
conclusions were drawn: '

‘>. Slgnirlcant correlations (rm = =-0.91, rr

between 2-mile run time and maximai - aerobic capacity for males and

= -0.89) were found

females, respectively.
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2) Separate_.prediction' equations should ce developed for each
gender due to the nature'of thé respect.ive performance results.

-3) Inclusion of anthropometric variables (Wt,.Wt/Hﬁ. 9BF) imp}oved
the predictive power':of: the original regression relationship in
males but not females. a

" 4) The Army's 2 mile buﬁ for time test validly estimates the level
of aerobic fitngss capacity as represented ‘by Gozmax when the run
test is properly - supervised and the subjects are well-motivated.

Conversion tables are presentéd (Annex A).
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ANNEX A
Two mile run time to Vbzmax Conversion Tables:

2-mile ﬁozmax# . 2 mile ﬁoémax# 2 mile VO, max#
run — run ———— run N
time#* male female time¥* male female time male female
10.0 66.20 55.20 15.0 49,485 46.35] 20.0 32.70- 37.50
10.1 65.86 55.02 15.1 49.11 46,171 20.1 32,36  37.32

.10.2 65.53 54.85 15.2 48.78 46.00 20.2 32.03 37.15
10.3 65.1 54,67 15,3 48,44 45,82 20.3 "31.69 36.97
10.4 64,86 54.49 15.4 48.11 45 .64 20.4 31.36 36.79
10.5 64.52 54.31 15.5 47.77 45,46 20.5 31.02 36.61
10.6 64,19 54.14 15,6 47.44 45,29 20.6 30.69 36.44
10.7 63.85 53.96 15.7 47.10 45,11} 20.7 30.35 36.26 -
10.8 63.52 53.78 15.8 46.77 44,931 20.8 30.02 36.08
10.9 63.18 53.61 15.9 46.43 4y .76 20.9 29.68 35.91
11.0 62.85 53.43 16.0 46.10 . u44.,58] 21.0 29.35 35.73
11 - 62.51  53.25 16.1 45,76 ug 40 21.1 29.01 35.55
11,2 62.18 53.08 16.2 45,43 uy.231 21.2 28.68 35.38
11.3 61.84 52.90 16.3 45.09 4y, 05§ 21.3 28.34 35,20
1.4 61.51 52.72 16,4 44,76 43,871 21.4 28.C1 35.02

. 11,5 61.17 52.54 16.5 44,42 43,69} 21.5 27.67 34.8%4
11.6 60.84 52.37 16.6 44,09 43,52 21.6 27.34 34,67
1.7 60.50 52.19 16.7 43.75 43.341 21.7 - 27.00 34.49.
11.8 60.17 52.01 16.8 43,42 43,16 1 21.8 . 26.67 34.31 -
1.9 59.83 51.84 16.9 43.08 42,99 21.9 26.33 34.14
12.0 59.50 51.66 17.0 42,75 42,811 22.0 26.00 33.96
12.1 59.16 51.48 17.1 42,41 42,631 22.1 25.66 33.78
12,2 58.83 51.31 17.2 42.08 42,461 22.2 25.33 33.61
12.3 58.49 51,13 17.3 41,74 42,281 22.3 24.99 33.43
12.4 58.16 50.95 - 17.4 41.m g2.10) 22.4 24 .66 33.25
12.5 57.82 50,77 17.5 41.07 41,921 22.5 24,32 33.07 -
12.6 = 57.49 50.60 17.6 40.74 41,751 22.6 23.99 32.90

12.7 57.15 50.42 17.7 40.40 41,57 22.7 23,65 32.72
12.8 56.82 50.24 17.8 40.07 41,39 22.8 23.32 32.54
12.9 56.48  50.07 17.9 39.73 41,221 22.9 22.98 32.37
13.0 56.15  49.89 18.0 39.40 41,041 23.0 22,65 32.19
13.1 55.81  49.71 18.1 39.06 40.86 | 23.1 22.31 32.01
13.2 55,48  49.54 18.2 38.73 40.69 ] 23.2 21,98 31.84

. 13.3 55.14 49,36 18.3 38.39 bo.sv| 23.3 21.64 '31.66
13.4 54,81 49,18 18.4 - 38.06 40.33f 23.4 - 21.31 31,48

.13.5 54,47 . 49.00 18.5 37.72 ' 40.15'fF 23.5 @ 20.97 31.30
13.6 54.14 48.83 18.6 37.39 39,981 23.6 20.64 31,13
13.7 53.80 48.65 18.7 - 37.05 . 39.80 23.7 . 20.30 30.9%
13.8 53.47 48,47 18.8 . 36.72 39.62] 23.8 19.97 . 30.77

" 13.9 53.13  48.30 18.9 36.38 . 39.45] 23.9 19.63, .30.60
14,0 52.80 48,12 19.0 36.05  39.27) 24.0 19.30 30.42

181 52,46  47.94 19.1 35.M 39.09 | 24.1 18,96 30.24
14,2 - 52,13 471.77 19.2 35.38  38.92] 24,2 18.63 30.07
14.3 51.79 47.59 19.3 - 35.04 38.74 24,3 18.29 29.89
14,4 51.46 47,41 19.4 34.71 38.56 ] 24.4 17.96 29.71
14,5 51,12  47.23 19.5 3%.37 .38.38) 2u.5 17.62 29.53
14.6 50.79 47.06 19.6 34.04 38.21 24.6 17.29 . 29.36
14,7 50.45  46.88 19,7 33.70 38.03§ 24.7 16,95 29.18.
14,8 50.12 46.70 19.8 33.37 37.85] 24.8 16.62 29,00
14.9 49,78  46.53 19.9 33.03 37.681 24.9 "16,28 28.83

. ' ) 125.0 . 15.95 28.65
*  Minutes # ml/Kg/min N\
21
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