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FOREWORD

— 7

The U:§. Army Research Institute (ARL) Field Unit af Fort Bennihg,

Georgta, ts strategically located at oine of the centers of airborne~

2

training for the United States military and has ready access ‘to numerous.j

indtviduats who are undergoing ‘the sttresses of parachute jumping and

related activities:- This report describes an experimental evaluation of

the effects of respiration cortrol, a@ stress-management technique on

stress and performance in the Jumpmaster Training Course at Fort Benning

The research was funded by ARI's In-House Laboratory Independent

.0f the Director of the Ailrborte Department at Fort Benning, COL Joseph A.

Villa. Special assistance to this project was provided by CPT Fred Berger

and MAJ Stephen R. Pullen; each of whom served in his turn as Operations

Officer of the Airborne Bepartment : Invaluable support and gssistance were

provided by SFC Joe Wood; €hief of the Jumpmaster Training Branch, ‘and his

cadre of Jumpmaster instructors

EDGAR M. JOHNSON .
Technical Director & 5

-
—
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AN EXPERIMENTAL EVALUATION OF STRESS-MANACEMENT TRAINING FOR THE ‘AIRBORNE SOLDIER .

BRIEF . Lo ' ; ,

? - t -
. R ;

. ject%ve o _ . i\ . B <

training are.appropriate For use by airborfe soldiers in stressful situations
and; if so, to select orneé and evaluate its effectiveness in an operat:ional\i :
setting: . -/ - | | f

~.

To determine whether any presently éviilable methods of stress—manigement

[

- - ! ) 3o
Procedure: : N

© ' The research was conducted in two phases.. In Phase I, a literature search

was done to identify methods of stress-managéfierit training that are well-valfdated

by evidence dttesting to their effécts and that give promise of . beéing adaptable
for use by the airborne. :Severdl promising technigues were found and the
. method-finally chosen for. evaluation was respiration contréol, a pattern of deep,

slow breathing that has been found in both iaboratory and field research to
.téahgg the heart rate, a prime indicatpr of stress; as much as 30 beats per

' minute. ’ t

~ In Phase II; an evaluation experiment was conducted of respiration| control’
using the students of 6ﬁé‘c1ass”9f7ghngumpmaéteg,Ttéiﬁiﬁg Course at Fort
Benning, Georgia.. The Jumpmaster Course trains aitborne personnel to prepare

and supervise airdrops of men and equipment and features relatively stressful
training jumps during which instructors grade the performance of thé- students

‘while they serve as jumpmasters for actual airdrops:

' The class §é§”§§y;§¢§ into pairs matched by rank and the me@@égéiéfggach
pair were randomly distributed into either an experimental or a control group;
. The final groups contained nine men in each. Both the éxperimental and the

control groups went through the regular training program but the experimental - 7
group was, in addition; taught a method of respiration control to’ be used imme= E
diately before and during training jumps: The groups were then compared on . .~ }

heart rate during four training jumps (t¥o during the day and two at night),

a selfYreport measure of percéived stress. during the four jumps;eand grades

received for “performance as jumptiasters during one day and. one night_jump. , -
: ;‘ . . - _ _ )

findiﬁgé::i 2N . - : _ »

_The results showed that the experimental group had significantly lowar

heart rates during the two night jumps of the course - jumps which, because” of |

limteed visibility, are somewhat more dangerdds and;therefore more Stressfil
. than daylight jumps. There were no statistically gignificant differerces on :
any of the dther measures, although; with the excéption of performance on the

graded night jump, the experimental étbug did slightly better; on'average

vii
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AN E\PLRIHLNIAL EVALUATION OF STRESS—MANAGLMENT TRAINING FOR THE AIRBORNE -
SOLDIER o N

INTRODUCTION

Orne of the strongest and most perélstently valid arguments for the

continued existence of the airborne dIVISIOH Ais its great strategic

’ flex1b111ty and "reach" - its capacIty to be deployed on short notlce a?y—

where in the free world to fulfill various missions important to this

country and-its allles (Hessman and Schemmer, 1968a; Parsons 1972; Cecil,

1977). 1Indeed; the very first U.S. Airborne unit to be dropped into
cbmbat 1umped 1nto North Afrlca 1n Worldear II from a st g1ng area far

younger r1val the airmobile d1v1s1on, whose he11copter transports have

far shorter ' reach" with which to deploy troops. -

N

There IS, however; a serious problem Inherent in this very important
ablllty to transport troops to distant battle areas. The problem derives

from the fact that it is men; not just equipment; that -are transported
so far to the cr1t1cal p01nt of dec1s1on, and that men have certa1n phyi

maximum. The problem has been most forcefully stated by COL,Robert )
Bernsteln, a U.S. Army Med19al officer, who points out that '"... the often
taken—f0r~granted coricept that any force can. be moved anywhere on earth

almost without notice, atight with weapons firing, and engage the enemy

in sustained combat reftects frank overoptimism; and could be dangerously
unrealistic (Bernstein; 1964; p. 72)." ‘One of the reasons for this over-
optimistic expectation of almost.machine:like performance from men of the
strategic force is that little acknowledgement is given to the weakening
effects on the troops of the long flight to the objective area, at the
end of which is a jump into,an uncertain or definitely hazardous battlefleld

situation. It is_ during this long but relatlvely 1nactive perlod that the
soldier antlcipatgs the upcoming struggle, reviews his plans for it, and,

thos; by his thoaghts atone; activates ait the physt togicat an psychoiog—
dily energy necessary

ical alarm systems of his body and expends aii the b
to drive them. Unfortunately, energies expended.sin anticipation of the
flght are cnergies lost for the actual fight. As COL Bernstein points out
... by the time the jumper hits the ground, he has had énough physical
excrt1op and mental stimulation for an entire day = but his day has not

yet started (Bernstein, 19615 p. 77)."

)

This ‘is a problem long recognized in airborne circles. The Germans

.-in World WJr II tried to overcome the effects of pre- jump anxiety and

losy of, vttaltty in their® paratrbOpers by having them eat high energy

foods such 3q,dried frults,and injcct themselvcs with various stimulants

[y . Pl
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5 ""-'éucﬁ:éé’bé?iéiﬁ”(ﬂéfﬁétéiﬁf'1962) Amer1¢au7paratroopers also, apparently,

were fortified with_ chemical stimulants prlor to "the D-Day drop into
Normandy (Burgett, 1968). : .

However, this problem of h1gh levels of anxiety and its reSultant
drain on energy is at its base a psychological.one. The mind of. the

soldier dwells on the challenges and dangers to come,.activiating his

body s "fIght or glrght” system resultihg in d constant éxpenditure of

‘energy - energy which should be hoarded for the demands of the fight to
ome. . : o

»

This, the primary problem; leads to a: secondary one - one which also

poses a thréat to the accomplishment of thé a1rborne mission:

"The serise Of relief and the subtle des1re for relaxation experienced
by the military parachiute jigiper - after reaching the ground -are actual and

unmistakeabie: These sensations ... ‘can be, detrimental to the interest ofj

the jumper inm combat;: When he lands on the drop zone, the parachutist

should have at his ready call all the physical strength and mental acuity

., he can muster. Thus; this drain which takes the fori of a sernse of ac-

complishment; a feeling of fatigue; a desire to rest, no matter the degree,
serves only to impair his eff:cxency (Bernstein, 1964 p- 71) " This feel-

ing; without doubt; exerts a subtle resistance to the rapid assembly of

‘units on the drop zone and a speedy movement to accomplxsh mission objectives.

7777$1m11ar reactlons have been reported for amphibious troops after beach
1and1ngs (Bernstein, 196&) and it might bé thought of as a kind of we—have-

tanded letdown. It apparently springs from the experience of having been

transported through a medium of danger (down by parachute to. the drop zone;

in under fire by land:ng craft to the beaches) because ©f which the individ-

ual apparently feels he deserves; as a reward a period of rest, recupetrdtion,

o

and safety. Co : : ' v o

If it is true that the two preceding problems; energy drain and 1et-

doWn, are partly psychological problems; then their solutions should be B
partially psychologicdl solutions. The underlying cause of both is aimost

certainly fear: It is fear obviously, in the first case of .anxiety-based

energy depiet:on, because it is fear of anticipated consequences that raises

anxiety and puts the body on alert; It is _probably fear or rather, the

.release from fear; also,; in the second case of we-have-landed le'tdown. In

‘that instance; the decline of fear produces reltef from anxiety and a P

'resulting standing-down of the body's alarm mechanisﬁs.r
!
If the above relationships actually hold it should then be the case,
thatrany psychological technique  which can be applied in the airbornme sito-
ation and will reduce fear will act also to conserve the energies of.the

jumpers and reduce the magnitude of the post—jump letdown.

There are presently a namber of fairly well—validated techniques cur-

rently in use within medical and clinical psychological ‘practice that might

be adaptable for use with the airborne: ~Most of these techniques are forms

2 - _
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of fear-desénsitization or relaxation therapies (e.g.; Jacobson; 1938’
Wolpe; 1973; Benson, 1975; Tutko & Tosi; 1976) which have at their core
similar programs of mental and physiéal exercises designed to.calm the =«
mind .shut down the actlvated alarm mechanisms of the nervous -system; and

'of hlgh levels of anx1ety (such as’ h1gh he@rt and resp1rat10n rates, h1gh
‘blood pressure; and high skin conductance) can be greatly reduced by tech-

niques of deep muscle relaxation (Jacobson; 1938; Paul; 1969) and; in soT

instances; these decreases in the bodily indicators of anxiety have been
accompanied by decrements in the level of perceived anxiety reported by

. clinical pat1ents (e.g.; Wolpe & Fried; 1973)

from an as yet unpubllshed study from the laboratory of Dr. Walter Fenz

of the Unlver51ty of Waterloo in Canada. For several years, Dr. Fenz, him-

setf a skydiver; has been studying sports parachutlsts and has found aniong

other things; that individuals who are.rated as good performers at free- %

fall parachut1ng show a different pattern of heart rate response to the

various activities preparatory to ‘a parachute free-faitl than do those

rated as poor performers (Fenz, 1973; Feénz & Jones,; 1972, 1974). . He and
h1s ass' wh11e poor performers show a relat1vely §

arr1ve at\ to
reaching final alt1tude for the Jump run, the heart rate of good performers
peaks when boardlng the aircraft and decllnes, thereafter during engine
warm up and the climb to final alt1tude.r By the time of the jump run over

the dr0p zone their heart rates have declined to the levels at which they

stood when the individuals arrived at the airport that morning: C

With reference to stress-management training, Dr. Fenz's most important

»Fenz, 1975) in wh1ch they developed a program of mental and physical tact1cs
aimed at the cortrol of involuntary stress feacglons. In this research,
) they monitored the heart rate of 1ndiv1duals in two groups of novice para-
‘ chutlsts, one group of which received the stress-management traiming and one

of which did not, during their first jumps and during their first free-falls.

The two groups showed heart rates which were signlficantiy different after
boarding the aircraft for both jumps. The most important aspect of these
differences is that the heart rate response of the untrained jumpers resemble
#Ahat of the poor performers in Fenz and Jones' earlier studies; while the iﬁ
heart rate of the trained group resembled that of the good performers in the »(

rior stud1es. The training procedures had apparently prepared novice jumpers

to approach the most critical of their early jumps in similar physical, and,
-presumably, mental states, to those of jumpers of far greater €xperience

.

If any of the above methods are effective in controilxng fearrand its -
unwelcome effects, it might be possible to apply them to the airborne situation
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the feasibility of that goal. .
* OBJECTIVES
-

' ' : '

The objective Yof thiS research was the selection and implefientation’

.

—_—

6fzé stress-mdnagemetit technique for use with airborne‘soldiers and it
waé carried out in two phases. First, in Phase I, the abggigppropriate )

and best ‘validated method ‘was selected for adaptation to the specific

- demands of a particular airborne .environment. Subsequently, in Phase II,

selected airborne environ-

that method was taught to individuals.from that

" ment. Their performance was then compared to that of ‘a control group in

an evaluation experiment. .
\ 1

.

¥ SRR  PHASE 1 N\

o . ' Method

. . \
© A literature search was done to inquire into the current "EFéEé of the B

art" in stress-management and relaxation therapies: Then, from among the

hest validated stress-minagement or related Eééﬁﬁ;ggggicutreﬁtlngﬁ use in.

medical practice, clinical psychology, or sports psychology, the most promis-—

ing techniques for the purposes of this research were selected by the experi-

meter for more .intense study. Workshops or seminars in each selected method

were attgnded and the technique holding the most promise for a successful

transplant to the airborne situation was chosen and adapted for special

applic;tiqﬁ.

.State of the Art

. One of the most remarkable and promising breakthroughs in the recent

history of the behavioral sciences has occiitred in the past decade in the o

field of psychosomatic medicine or as it has since come to be known; Behagvioral

Medicine. This emerging discipiine is the result' of a collaboration befween

psychologists and medical doctors; both basié researchers and applied/practit-

ioners, all joined in the study of the mind-body interaction and the attempt

to influence it. . A ;

The study of Behavioral Medicine.began to grow in respectability and

in numbers of scientists involved following. the publication of several -

important papers during the closing years of the 1960's. For instance; in

1969, Miller published a ﬁéﬁéf;igitherjburﬁal Science describing his work

of many years which indicated that animals could learn to control their

IR
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‘*v1sceral “and glandular responses - responses controlled by the

autonomic or automatic nervous system, which, theretofore; had been-
considered impervious to voluntary control, ~In thg same .year, Budzynskl

and Stoyva (1969) published results from their work in which they used a

technique calied biofeedback to produge muscular relaxation and reiiéf

from tens1on headaches. Biofeedback; briefly descr1bed,.1$ the present—

atlon to the 1nd1v1dual through electron1c 1nstrumentat10n, of a dlsplay

Follow1ng these and other landmark publlcations; researchinto voll— .
tional control of phys1olog1cal functioning has prollferated and led to

a rapId accnmuiatlon of reasonably hard screntIfIC evidence:attesting ‘to

some exciting possibilities in this fleidrr This large and growing body of
evldence has not only led to the development of several programs ofvclln—

S

suspect, at best or hokum, “at worst.

AW

B A part1al llstlng o¥ these new or scientifically reSurrected techn1ques
follows: .
Transcendental Meditation (TM): The relatively recent surge in popu-

1aritvﬁig;the West of Transendental Med1tat10n,.a modified form of Eastern

meditation procedures; has led researchers in- this country to inquirfe into

1ts phys1olog1cal effects and the therapeutic benefits;, if ay, to be dérivéd..
from it (Wallace, 1970; Wallace & Benson 1972). Sinde the physiological state

1nvoked by TM is esséntially the same as the one wh1ch has come to be called

* The Relaxation Responseu Herbert Benson; a medxcai doctor from Harvard

Medical School and ‘Beth fsrael Hospital; has described a phenomenon called

the Reia#atlon Response - a calm, relaxed state, that caqlbe 1nvoked in. the

(;ncludlng Transcendental Med1tat10n) or devotlonal exercises of varlous

rellglons (Christlan, Buddlst H1ndoo, etc ) and phllosoples (both Or1ental,.:f

Research1ng the psycholog1cal and phys1olog1cal consequences of repeated -

invocation of this calm1ng state, he has found that marked reductions of the

phyS1olog1cal correlates of stress and anx1ety can occur and that these

He and a coiieague, Ruanne Peters; have also published data in the Harvard

Business Review (Peters & Benson; 1978) that indicate that a regular inducement X//

of this state in place of the .ttaditional coffee broak leads to improved

-heal'th and job performance in industrial werkers (as measured by blood pressure

and self reports of ability to concentrate and handle problems)



Q

ERIC

Aruitoxt provided by Eic:
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- AT iS a system of exercises utilizing passive

concentration to free the natural, homeostatic; curative processes of the body

to restore it to a healthy equilibrium in the face -of stress; fatigue; or the

actions of agents of disease. Since before the turn of the century; Schultze, )
and later his student Luthe; have been perfecting these exercises and appilying Y
them with a notable rate of success to medical patients with various complaints

ranging from high blood pressure to respiratory disorders (Luthe, 1969; 1970). )

There appear to be both general effects relating to improved overall health and

psychélogjcal relief from anxiety, and specific effects such_as increased blood

fal

circulation and warmth in the extremities of individuals suffering frow a
medicalfsyndrome.that is characterized by cold hands and feet.

a

f’ Progressive'Relaxatioa: This iS an extensive series of exercises developed -
many years ago by Edmund Jacobson (1938) the aii of which.is to teach the .
individudl to recognize the feelfng of muscle tension in Eéfﬁ<sﬁ§éffiéiéi and
deeper lying muscle structures. This leads to recognition of previcusly unper-
ceived states of debilitating and otherwise.Ezéublesomeﬂtension which then
the individual is taught to relieve by bringi action in .these muscles under
tonscious conttrol. ‘Tension has long been known to be implicated in a number
of serioys medical problems such as high blood pressure and -Progressive
Relaxation as a therapy has been shown to be helpful to hypertensives (e.g.,
Graham et al; 1977) as well as other types of medical patients (see Brown, 1977).

- The Quieting Response. One of the most widely known prictioners of rélaxa—

. tion as'a tWerapy is Dr. Charles Stroebel who has developed a program presented
on audid.cassettes to teach the ind{fvidual 'how to control body tension in stress—
ful situations (see Stroebel; in press): Acquisition of the skill takes i
considerable time and involves the learning of respiration control techniques PO
and_exercises to relax both the skeletal and smooth muscle systems. The goal B

of the program, to be realized only after training for some months, is for the = .~

individual to becdme able to calm himself quickly and successfully deal with
strestful situations with which he formerly would have been Enabi%to cope.
t

These cassettes can be used with biofeedback training to augment their effec—
tivencss. -

o L : S S . . o
Biofeedback. A largé volume of research has been prodiced in recent years

investigating -the potential of biofeedback as a technique of self control and

1978; and -Winmer; 1977, for reviews). ' One :of the most interesting pyograms of

basic research in biofeedback is conducted in thé lab of Edward Taul, who.-

.working with, thermal biofeedback, has shown that, with the aid of biofeedback

instrimentation, people canslearn to-control the temperatufe in their extremities
(Taub, 1977). Furthermore; Taub has shown that once they have developed that

ability it can be retained. for a period of months;:
T e
o raining for Skydiverd:. As described;in the preceding
sections, Dr. Walter D. Fenzysy a skydiving psychologist, has taken knowledge.. _
about . stress and its master#' which he and. his.colleagues have developed during
almost 20 years of research”on stress- in skydivers; and with G. Brian Jonés

(seé Fenz, 1975) appitied it to-a"training progrdm for novice skydivers. This

s

¢ .

~ program of mental and physi¢al techpigtes (e.g., active participation iﬁ‘&ecféién'

¢
- .

‘e . o . . . . ! - ) . -
. . : . »



making and respiration oontrol) prodotes inekperienoed jumpers who, duriﬁg

rate response to the events leading up to a’ 3ump which resemble those of .
7 experienced jumpers and differ .significantly from those of novices equally
g lacking ix, jump experience but " untrained in the methodé of the program.

Respiration Control: Severatl laboratory studies ‘have indicated that

reguifting the rate of breathing can _sé&érve to reduce‘phys1olog§eai and psycho:
cal arousal in stressful situations:. Brief training to reduce the breath-
y rate below normal 1n a stressful s1tuation (the threat of receiv1ng

as measured by skin res1stance and finger pulse volume’ (but not hearg-?ate)

as well as self reports of anx1ety. Other studies varying both the rate and

;the depth of respiration have demonstrated that large decreases in Heart rite

can produced by deep‘ slow breathing (Laird and Fenz, 1971; Westcott and //

Hutte 1ocher, 1961) "~ .

Even this partial listing of teéhniqoes of this nature which are now
'onght well of by scientists and reasonaBly well vaiiaatéa will serve to

requ1red for the1r application.- These methods, in their effects, range from

’ the general to the specifdic. Autogenic Training, for instance ~fr’ith 1ts mainly
non—specific exercises (e.g., mentally repeating to oneself tié’my right arm

is warm') indaces deep changes withiin the body to

is heavy" or "my right arm_

ratty therapeutIc and can cause remission of symp—~

lments through some not—yet—well understood strength-

effect a state that is ge

toms from a variety o
ening of the recuperative powers of therhgdyu 1t also,; however,; can apparently
effect highly s%:c1fic changes in. localized areas of the bedy such as in chang-
ing the rate of“Stomach motility inipatients with gastrointestinal disorders. ~

"h"en', too, Autogenic Training with its power to effect general lomg-term .

syéééaé and the perception of threat: _ .o

These two methods also will serve as’ examples of the great contrasé~in v
time involvement they require to establish their effects. To begin tb see use-
ful effccts from AT 1t generally requ1res at the very least a two Wéék cam:

control could presumably show effects in not much longer than it takes toitell
* of 1t ’

X

Search for the Experimental Technique and an Appropriate Test. Environment

-\

-~ . '
~ Following the exploratory literature search, the experimenter attended
. workshops in both Biofeedback and Autogenic Training as well as a bolloQUigm
- on the Relaxatlon Response in which the techniqué was taught ‘to the audi-
ence. In addition, Dr. Walter Fenz was invited to Fort Benning to present a
colloquium on his program of stress—coping,techniques for novitﬁ‘skydivers. /1%
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. " over the same period of time that an appropriate stress-management

technique was being selected, a search was underway for the appropriate

airborne setting in which to test its effectiveness. For this purpose

the experimenter personally went through airborne training at Fort Benning
and also observed or accompanied various airborne and dirborne=ranger

training operations.  This background knowledge of the range of training :

‘environments in which the chosen technique would be evaluated guided the
selection of the technique itself. <o ) :

As mentiohéd earlier, both Biofeedback and Autogenic Training have

been shown to be effective clinically in certain settings; but each of
' them rtquires & large input of time and concentration relative to the ‘
- amount of time that would be available for that purpose to individuals
in the various airbornme courses ,at Fort Benning. AlSo, the amount of fatigue
which they experience during training would make both Biofeedback and Auto-

genic Training difficult to.carry out successfully. The t}aiﬁihg sessions

for both, im:fact, involve periodd of quiet; relaxed concentration which are

\

certain to put tired individuals to sleep in short order. Furthermore,
the minimal tiwe of daily application for either techniques to begin to show

any effect at all is just at or beyond thé number of weeks that individoals
spend in the airborme courses from which it was most likely that the subjects:

for this study were to be drawi.

The Relaxation Response is quickly learred and applied and given: promise

‘a8 dn aid to the airborne soldier in energy conservation during long flights
into a drop zone as described in the Introduction to this paper. ' However,
such flights are not common in peacetjime and establishing the existence of

treatment effects presents diffiqult measurement probiems.
Because it was developed from basic research on the stress of parachuting; !

the system of stresg-management training initially holding the most promise

for milirary application was Dr. Walter Fenz's program of stress-coping skills
for novice skydivers. Reference has been made earlier to the general outlines
of Dr. Fena's program and the results he has-attained. Thé major features

of the program by.which beginning skydivers are prepared for their first jumps
dre as follows: ; - ’
_  Prior to their first jump individuals are hooked up to a biofeedback
i - apparatus which monitors their heart rate. They are then taught a pattern

‘of slow; deep breathing which_ has been shown experimentally to reduce the

and Huttenlocher; 1961) and shown the effect it can have on their own heawt
rate. Sometime later they are chuted up, taken”upijn_;heraircréfkyhﬁafléx

they are to gump from later in the day; and given an in-the-air orientation
to the HCtQHTSCbﬁditibﬁé prateding a jump. They do not actually jump at
this time but dre returned to the grdund and allowed to disembark: Fater in
the day, after their jump trainipg is compléte, they are then taken up once &
again to make the actual jump: During this flight up to altitude to make

the actual jump; their heart rate is monitored and as it rises they are advised
to practice the respiration controi technique which they had previously béen

taught. In addition; to reduce anxiety-provoking uncertainty, they are kept
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busy and mentaity actIve by belnb shown check p01nts on the gr0und and being

asked to make decisions about such thIngs as altitude, wind drift, and the
proper exit point, which will insure that they land at the desired point
on the drop zone after they Jump These procedures aim_ at blVlng them eontrol

in thc dec1slon—mak1ng process to prevent them from turninb 1nward and
rumlnatlnb on their fears. As mentioned earller, application of these pro-

cdures resilty in.,a SlbnlflCant reduction of heart rate during jump operations
tor experimental proups relative to controls. Previois research by Fenz

and his colleagues has indicated that lower heart\rates whlle flylng into the

drop ZPnc precedes better performance dut”hg jumps -
. '
At the same time that Dx_ Fenz's program was beihg 1nvest1gated and "

coming to be considered the ehperlmental technique of choice; the Jumpmaster
Course at Fort Benrning was being evaluated as -the appropr _
for the sctected techanue The Jumpmester Course provides some of the most

favorable conditions .in which to test a program of stress- management techiiqies

a

sifice performance in this course is graded by instructors 'in an aircraft in
fir?ht with thie students under extreme time pressure to complete a series of
critical actions and in ptctlons which prepare othier e, equipmernit, and. them-

sclves for an airdrop. Only a brief association w1thVJg@9@aster students prior

to their boardlng the aircraft to _make those gradtd training: jumps is necessary
to convitce the ObSGfVLr that performance in the Jumpmaster CoursSe is a stress—

fut LAPOIILHCG for most men: ThHe stress dappears to_be the result of a combination.

of both harm anxiety and failure anxlety (Basowitz et al; 1955): Althdugh

most of the men in this course-are experjenced parachutists. they have had llttte
experience at worklng around the open door of an aircraft in flight and an
lnltlal apprehensiéﬁ about that cxpericrnce must be OMEFCOmL-Vrfq;lure anxiety
appears to be the prime stressor in the course; however,; since these mer, in

thie main, are highly motivated to do well in whatever training they attempt;

and critical and irretrievable errors cdiusing their failure from the course
can be committed in seconds. The in-flight grading procedures used in this

course¢ are extensive and highld detailed and can serve as suitable performance
res dgainst which to test the efficdcy of any stress-management techniquds.

s

Much of Icnz s program to reduce scress, However; is ~already incorpordted into
Jumpmaster tralnlng currlculum - 1i. e the students 1n that course are bIVQn

proeesses durIng the most stressful portions of the cburse.r ConSequently, é

Ior the foiiowrng reasons, Resgiration Control was chosen as the exptrlmenth
stress~mandgement technique to be evaluated in this study:

(1) It has been demopstrgteqwin laboratory studies to produce largt Chdnges
in heart rate, a lcadlng indicator of the amount of stress, (2) it fiburcd _pro-.
minently in a_stress-management program in an applied setting ihvolving para-

chiiting (the Fenz research), and (3) it is quickly taught and appllied.

v ;
\ S

g



The prime consideration ‘in
seiecting an appropriate airborne environment in which to test the effective-

ness, of the chosen stress-management t&chiidue was under what circumstances

could the effect of the treatment ‘be reliablyégnd validly measured? The .ex-

" perimental techniqnecpf respiration control h#d beenBelected partially
t are att rate- andeerformance

because of its use in the Fenz - to what exte

under ;stress related - the criteria of greatest interest for thig(stgdy were -

level "of stress and quality of performance during airborne operations. ‘There

~was a need to define measiures that. reflected’those‘dimensions faithfnliy and
>.” to choose a training situation.in which they® could be taken.

tIkeii

might‘help, and give it .an honest appiication. It would be absolutely cnitical

“for the interpretation of the outcome of ‘the exp@fiment and .the strength and
value_of thﬁ chosen method that the individuals selecfed t6 be tapght fe s}%?ld

actually ‘practice it prior to entering the stressful situation and actuaii
tise it therein. ‘ R . f

»

7 . o The field environment finally chosen to »
‘o install and evaluate Respiration Control as a stress-management technique was'\(X

the Jumpmaster Training Course at Fort Benning,rceorgia. As iefit ioned before,

) this course is onme in which the Army trains of ficers and NCOs ‘to assiie the.

responsibility of preparing and sapervising airdrops of personnéi and equip-

ment. This.course offers conditions which meet the prime needs set. forthfin thei
prccedlng sectlons——lt provides a training environment in wh1ch the ind1v1— :

The performance measures come from the very detailed grading procedures of

~ the course itseif which provide scores, in terms of points:lost, for eath aspect
4. of an individual's performance whiie putting out equipment and jumpers over a
drop zone. (Noiother airborue course provides measures of the performance of

ing actual jump opcr&tions } In addltlon, ‘measuremept of stress

partlclpants du
variables is fa

ilitated by, the Qct that performanée in the Jumpmas er

7 - AT aircrdft therefore only two students can be graded at once. Thisg, in
O turn, means”that the regt of the class is inactive, wait}pg to perfoym; able
f

R :to apply the stress-mwanagement technique, and accessible[for measurements on -
the tevel of physiological stress which they are experiencing.
. . \t : .

Jumpmabter Students. Another factor pointtng to the Jumpmaster Course ,as

the .test environment of choice was the quality and career orientation of the

. students’ themselves. Thase who come through the jumpmaster course are mostiy

aspiring professionals deeply interested in learning another professionai
" gkill - _one which will bring with it serious responsibilities invoiving the
, 'liveE of the men under their care. These men ‘tand an occasional woman) want

i
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to learn the skills,'pass the course; and -be fully prepared to supervise

- subsequent airborne operations. They are willing to work hard at anything:tﬁéy‘,
believe will prepare them to achieve those goals: ' . *

.- ; -
- . : . .
= .

o k | | |
\ / B : PHASE *IT .

L2 . . - s

»

- _ ;/'/./ . . . .- - . . ) i
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_Once an appro riate technique was $elected the final phase of the research

. Jinvolved teaching Nt to tfoop§ in an operatiohal settimg and assessing its
;‘,‘ ool . « ' . \ N

effectivgness in thé *field: . -
. . ) . N . o . . 7 . . -
. . Me thod | ' .
. . . . T . * ;. L e
’ Research Participants L, . . N . ;«,
_ The men used in_this study were the students of one class of the Jumpmaster

Iraining Course;.Fort Bemning; Georgia, in FY 1980. <The-class consisted of
- officers from Captaln to lst Lieutemant and’ one Warrant(Officer, CW2; as well

as enlisted men from Sergeant First Class .to Specialist 4th Class and one ,
- Private First Clzss. The class-was alLl mdle and, though the men wete primarily
2 Army Rangers, there were several from Army Kirborme units, a few Marines, and

one Air Forge ‘officer. : o <

- Fadilitjes and Equipment . ‘ :

: v : J
- ' S Ty - .
. f“Ttaiﬁfﬁg;waé copducted in a single -C130 transport aircraft flying out of
_ Lawsqh,Fiéza; Fort Bemningl' All training drops weré made at Fryar Field;

. v Alabama.Jy - - - :

“« 9

e .

R - . ) ' ©N
o - - - - . LN

Procedure o - ‘ : Y
Y B R .

” N "

; ’ Séiééiiop'éf tgéglﬁitiéi—ﬁxpéiiméﬁtél and Control Groups; Tﬁé initial

selection of individuals' to be included in the experimental and control groups
~ for tﬁé'experimggpit@iqyaluata.Respirétibﬁ1C6ﬁttbl_as a ‘'stress-mahagement
- technique proceeded as follows: . -
. — [ . { .
) . ] e oL . : - - .
. »Un ingrocgssing: day, Mk first day of the course, the class was arranged
by .the jumpmasfer cadre’in descending order, by rank, with Captains ljsted

first, followed by Liedtenants; semior NCOs; and sg op, down to the leone PFC
_in"‘the class. The students were then Bibkéﬁ[aaﬁﬁ into 2-man teams gtarting dt
_ the head of the list moving down.and these teams, usaally’ composed-of men of
:equal fank, worked' together throughout the cdurse practicing”and perforiing

¢ viual ramnk, il et St S Bl St S
: thelir skllls;‘AIE7WQ§rg¢cid¢d that ‘subjects fox: this expé€riment sh uld be matched
by rank thereby to control, to some extent for differences in airborne and service~

related experiences. Accordingly, one man from cich of the above mentionced 2-man

. X . . . ot L ]

; o

EY
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tedns was selected for 1nc1u510n in the experimental group which was to be
taught thL resplratlon c0ntrol technlque Selcctlon w1th1n teams was made by
Sinee there were 31/1nd1v1ddals in thlstpartlcplar class, the fllp of a coin
talso dctermlned that the odd-man (the only. PFC) wds to go 1nto the experimental

group: L ) ‘ “
" The Jumpmaster Course Curriculum: The course 15 conducted over two full

weeks of training. The first week ts primarily one of clagsroom training and

‘hands~on practice at rigging and inspecting various parachute harness arrange-

ments.,  The -second week begins with a day of a written generai knowiedge exam

and two hands-on harness inspection exanms and consists from the second day on B

of fll&hts and JumpS over the drop zene. R ‘ \ .

fhere are five tra1n1ng JumpS in the sec0nd week. ) %irst there are both a
day and a nlght orientation jump durlng qglch the students are taught to recog-
- nize, ander both dayilght and night-time conditions, the checRp01ntS on the

gromrd indicating time and distance avay frowfthe drop zohne. Every student
makes a parachute jump at the. conclusion of each of those orientation flights
which will be designated hereafter as the Day and the Night Orientation Jumps

- -

Durlng the next flight, one member of each pair of students ig graded while
pcrforming as a Jumpmaster and after g01ng through a series of commands,
zone; he puts out the door a heavy bundl of eqUipment (welghlng approximately
-200 tbs) as well as his partner who 1s used to represent & line or ''stick" of
jumpers. When both door bundle and jumper are gone, the jumpmaster himself
follows. This is the Door Bundle Jumpmaster routine for what will be referred

to; hery; as the Day Graded Jump.

Later that day, after night falls; the class flies again and this time
cvery man in the class wears combat equipment and i& graded while performing
as a Jumpmaster,r For thls r0ut1ne there are no actual Jumpers o;her than the
lie were ylving junip tommands to other inleiduals.r This is the Combat Lquipmeﬁt
Iwnpmnster routine for what will be called the Nipht C:aded Jump.

The final flight takes pface thc foilowing day (weather ermittiﬁg) Qheﬁ the;
remaining member of each team; the one who served mercly as a jumper on the Day
Graded Jump of the preceding day,;, is graded while acfing as the jumpmaster and

he, then; puts out a door bundle; his partner who is now servtng as a Jumpor

fiid hiim;pl f.

-

77(_[‘\1(1_[_1#;)__)/ stem for Performance in the Adrerilt. Edach student; as he poos
throuph his routine serving in bis turn as jumpmdaster, 14 clogely atteénded by
< two members of the jumpnmz ter cadre one of whom grades his performance and the
other records the result:  Each stadent ts given a cushion of 30 polnts ott of
which he may be penalized for errors in his performance and stfll puass the course,
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“rolense over 4 seconds; holdAithout brcnthlny 4 socond . take one rcgular
“breath; repeat from thv bepinning. ;

If, on any Jump, he lObCS ‘more than 36 porn s* he taliq angireayeeitheigourse =
immediate thertafter. Each of the fmpor,

oxnts

nt agtions of the jumpmaster

routrnt rs assrgned a specrfIc number of

&

such as hooking up the static llﬂe (wh{ch automatlcally deploys the malh . . a
parachute) ~ a life-threatening; error. Dué to the fact that each cadrEménw E '
was involved in an esSsential Job for each tralnlng flight, \}t was not possible'
to obtain any eBtimate of the inter-ebserver reliability of these: grades which-
are, in essence, judgements ab it performance’ However, both the experimenter
and the cadre themselveg were easonably confident of the obgectlvlty and

TLlLJbllltV with which they are assigned apd desplte whatever level of measurement

error that miy be assoctiated with them; they arc the basis ‘upon thch men are

assigned or denied the reépodslbllltles of airborne miss1ons and the 11ves of .
other men : 1 oo S s .
i . . - .,S “.' o , .

To avoid any p0551b111ty of blas in the scorgs. due tor the experlment 1tse1f

. the tadrc were. not informed of the names of the mqmbers of “the experimental.
~wrodp. Furthermore, traipging sessions - for whlch they weére assenbled as a distinct”

grduy;took place after normal duty hoyrb while thé’ cadre were not present in
the immediate area, ' e SRR

First frdInIubrscSHIOH._ The expcrlmental group.wab met by tite experimenter
for the first time 1mmedlattly after the last class period of the first day. o
At that tlmc'zthty were informed that thero was ‘to be an experiment done WLth the1r
class and that they had been selected; by the fllp of ‘& coin, to be included in

a trcgtmcnt group which, if they were willifg, was going to be taught a method of
deep breathing thdt‘thld possibly help them during the aireraft phase of the

‘codrse. To support the notion that the tLChnlque;EiﬁE£ work, all the datar

rbyxrdlny respiratcion control strQSS,fdhd performance frof the Fenz research

wiis prcbcntcdiuuchpldlnLd for its relevahce regardrng the potential benefit
ntgthvvtcchniquo to ‘them; perbonaily, during the course:. At the end of the

session, Lhey wore asked to dSstbiL once again,aftcr classes-” later in the .first
week and all who were wrlllﬁg would be offlclally inclaided in the expcrimental

sroup anltl t: 1u;l1t ‘the tL(_h[)i([UU : 7 . e

a

Second Trdinihg_Sbkeibh.‘ Al] Qtﬂﬂéﬁté initially chosen for the cxpcrimehtal -
yronp showed up for the second -session;and Were thereby considered volunteers' '
for ‘the experimental yroup. At Lhat_timc, thcy were taught the followiny breathing

- . .

A : o
"3 : ,

INSTRUETIONS

Shiarp lintuake of deep breath; press diaphragm down gently; hold for 8 soconds;

v

.7

hIch are lost 1f the 1nd1§1dua1 -

5



{t was related ﬁB the group that this method (slightly modified by

inscrtion of instruction about pressfﬁg down with the diaphragm) was used
by Fenz in training his novice skydivers (Fenz; Note 2) und was also used
by him (and a similar: technique by others) in taboratory experiments iii

which heart rate was lowered by as much as 30 beats per minute (Laird &
Fenz, 1971 WEStoott & Huttenlocher, 1961) -

- ?ovunderscore the potential of this mcthod they were: also informed
% that breathing techniques closely resembling this one -(including the

instructions about the diaphragm) are used in various _practises of Zen
Buddhism inciuding the Zen art of archery (Herrigel 1953), a form of -

archery practiced for eenturies by the Japanese and widely known to produce
. archers who perform prodigious feats with a bow and arrow."

o,

- 7., ) The students were asked to practise the technique often prior to the

beginning of the training flights during the following weekiand to try to

'develop an abllity to breathe in that manner withouf conscious thought*
admittedLy a difficult goal to achieve. , i

4

77§hey wereiinstructed to actually use the technique whenever they were
beginning; to feel themselves becoming "too tight'" for their best performance
while they were waiting to go through their jumpmaster routines or to make

a jump. Since; as mentioned eartier, anly two studerits could be graded

at any one time; the remaining students would have iong periods of flight

time  to bridge while awaiting their turn: It was during these pEriods and

a similar period waiting to board the aircraft prior to a filight that the
studetits wepe advised to use the techniques. In addition,; since it was
doubtful that most studerits would practise the technique enough to be

.- e 52

- able to do it in tHe recommended manner without.conscious thought; they

‘.fswere told not to deiiberately try to breathe in that fashion while being

graded on their routines: It was feared that this would have a disruptive

seffect on their performance and unfairly penalize them relative to the

members of the control group. These instructions consequently insured that

any eEfects of the experimental technique would be residual ones from having
used it prlor to?their actual performance.-

Ddta éaiiééiién | S ;

s

. Two types of data were colilected for this experiment measures. of

3 ‘ performance and measures of .stress: The performance measires were the scores

from the graded jumpmaster Toutines:. The stress measures were heart rate

’ measurements made immediately prior to the Jumpmaster performances and enid-

of-course ratings by each 'individual of the stress he perceéived himself to be

~ e A A sty
tinder dur1ng certain key events of the course such  as when going through the
Door Bumdle Jumpmaster routine,

I Pe ﬁgrmance Measures. The performance medsures came from the grades,

descr1be3-eariier, given to each individual for his performance as a Door

Bundle Jumpmaster and a Combat Equipment Jumpmaster.

¥
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feasurecment of stress ‘for this
aken _from the pulse in the carotid
artcry under the jaw_at the side. of the neck. The heart rate measure, while
certainly not the only or necessarily the most valid indicator of the stress—
ful condition, was chosen because it was the prime indicator in the skydiving

T T - T BN

studies (Fenz, 1975) and was, in that program of research; shown -to be a labile

measure of stress and one that tracked changes in respiration; both up and

down, and lcd tho more refractory measure of basal conductance from-point to

;point.

7 The method of measuring the heart rate by taking the pulse by hand with
a stopwatch from the carotid artery was chosen becausé 1t was a quick and °
reasonably accurate method of taking measurements on large numbers of indiv-

iduals without disrupting their activities or disturbing their equipment, a

The hedrt rate readings were taken by the experimenter on each individuail

at that point in ceach flight into the drop zone at which the men to perform

on that pas§ had risen to hook up their static ilines and moved back toward

the open jump doors to begin their graded routine. Since the first pass over

the drop zone for ati training ftights was always to put out jumpers who were

not in the class; the cue to take the heart rate measure in the first two and

ali succeeding pairs of students was_ﬁhat, when the jumpers of ‘that pass stood
up to hook up,; the next two students in line; those who were then the ones )
seated nearest the open doors, would be measured. The medsurement was thus ,/;)/.

taken while the students being measured. were still seated and were. watching//
the performance of the pair that had preceded them:

,v

of most students in the aircraft. Some could not be located at the C rotid

artery and were .thus measured at the wrist. For one individual, on one

single flight; the pulse could not be located for measurement,

. In ordérito transform these raw heart rate measures into a scale of unitsi

,.by which individuais couid be compared one to another, the final form of the

,,,,,

in. the first week of the course under non- stressful conditions. »The first o
reading was takgn fo the early morning. (0800 hours) of in—processing day, the

tourse. In order to produte a more stable measure to serve as

first day of the course. In order to produte a more stable measare to serve
a baseline for a second reading
break between mid-morning classroom sessions (1000 hours approximately) This.

omparisons, a second reading was taken two days later during a

‘'second reading was then averaged with the first: The two baseline measures were

‘highly correlated (r = .79, p = .001). Sibsequent heart rate readings,_taken
under conditions of stress iﬁ the second week of the course, were then trans—

.

a comparable zero point for all individuals in the. study ’_34 *“a,° R

2. . X

PR 3 )
.



. o i B o4 . L .
. Perceived Stress Measure. At the end of the course; in the morning of

gradudtion day, the surviving class members (some had failed during the

graded! jumps and -had departed) were given'a quéscibﬁﬁé¢3§,55kiﬁg them to

rite, on the scale below the émountigg stress which they felt themselves to

be under during events such as the

Not Stressful — Borderline Slightly

At All

orientation and the two graded jumps:

Stressful Stressful _ Stressful . _ Stre

1 2

r

Those individuals who failed dur'ing the graded flights and left the
course immediately upon returning from the drop zone'were_given stress

3 4 . 5 6
: i

questionnaires by the cadre to be filled out before they left or dome at

home and retirned by mail.

Selectiod of the Final Groups. The initial assignments of students

to the experimental group yielded a group of individuals who were at least

passive volunteers for the experiment, who attended the training sessions, andjﬂyﬁ-

knew what to do and when to do it. A guestion of vital importance, however,
for the interpretation of the results of the experiment was did they actually .
utilize the technique when they came under stress and;, if so, to what extent?

To insure that for the final data analysis the experimental group containad 3

_only those fndivifuals who actually used .the -technique; questionnaires were

. "A.little! on the above qu
really wasn't used at all.

Ly

a

distributed after the end of the course ‘asking the experimental group members

to rate the extent to which they used the deep breathing technique during the
€ tque :

second week of training. The following 4-point scale was used:

" Never

1

A little  Soiie A lot
g4 3 4

In addition; the questicnnaire also provided space for free comments about
q : P on

the experiment. From a joint examination of both the extent-of-usage

questionnaire and the free comments, augmented by discussion with individuals

in the experimental group,

it was apparent that the selection of the response

estion was a polite way to say that the technique

;5-Fd;Zthcsérrééédﬁsfééiéctibﬁ of ‘the responses 'Never" and "A little"

- were taken as disqualifiers for, inclusion in.the experimental group and only

'+ those individuals claiming to have used the techiique "Some'" (six regpondents)

B

and "A Iot" (two respondents) were included in the final experimental group.

One individual from the initial experimental group who failed the course and

didn't fill out the post-course usage questionnaire was retained in the finat

experimental group. In a similar manner, the final control groyp was con-

stituted according to how they responded to a questionnaire which asked them

what technigues, if any; they may have used to "psych themselves up" or .calm

themselves down, pi

ior to performing. as jumpers or jumpmasters. Three of the

_ucpntgoi grdup;studeﬁ;§;¢iﬁtlﬁdiﬁg one who wrote as tbgggbﬁbisdbersbﬁél tech-

nique would be hdrd to.believe, reported that they used siow breathing to-’

help them during the stressful parts of the course and they were dropped from

- the control group as a consequence.

)

N

<

Moderately “Considerably Extremely <



atudcnt hud tost his old palr by his having either failed the course prior to

the aircraft performance phase or been disqualified for having used slow breath-

ing on his own. New pairs were made by matching unpaired‘experimentals with un-
ptlred controls higher up the list, therefore with ‘a man of equal or, quite often;

’

‘Aftcr deletion of indiv1duals from the experlment due to classroom failures,-

jump inJuries, and questionnaire responses,rthe final list contained nine pairs

of 1ndiv1duals w1th two eligible control group individuals unpaired and ‘unused:

RESULTS
The data from the three criterion varlables for the comparisons between thg

“experimental and the control groups are summarized in Table 1.
L

< |

Heart Rate Differences ‘ ‘ B
From the top ‘section of Table 1; it can be ﬁgen that heart rates, ekpresséd
as percent change from baseline, were;. at the time of measurement; lower on

average, for ‘the experimental students than for their matched controls for évery

'~ trathing Jump in the course.

Uncertaxnty about ;the actual level of measurement represented by scores

'kj,_on this and the remaining criterion variabies; ted to the choice of nonparametric

statistic; the Wilcoxon matched-paIrs sxgned~ranks test for the analysis of -at1®

e T I T T

the data in Table 1 and all analyses were done using the SPSS computer - program’
for that technique (Nie and Hull; 1977). Wilcoxon tests on the heart rate data .
’ from each Jump establlshed ‘that_ thé ékpérimental group had heart rates Slgnlfl-

-~

reflects, for the Day Orientatlon Jump, the 1nab111ty to find a pulse on one,

the day fllght.

ERIC
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Tabie 1 } o

MEANS KND STANDARD DEVIATIONS OF, HEARI‘ RATE CHANGE, PERCEIVED STRESS; AND. POINIS LOST _

.

DAY GRKDED JoMpP "NIGHT GRADED JlQlP

A R .., . (Poor Bundle (Combat Equipment
DAY ORIENTKTION JUMP NIGHT ORIENTATION JUMP . Jumpmaster) Jumpmaster)
¥ . : L S v 5
- HEART RATE- CHANGE (Percenf éﬁaﬁgé from baseline) ) »
_CONDITION - _Mean SD N Mean SD N Mean SD N Mean  SD N
4 B : o o i . - <
Experimental 14,6 15.7 8 ' 29.4% 18,4 9 30.9 18.8 7 30.8%% 13,2 9
Sonitrol 19.4 17.2 8 43.8 17,69  36:7 139 7 . 38,2 143 9
= —— 5
PERCEIVED STRESS
"Mean SD N SD 5D N Mean SD N
:xperimental 2.4 1.3 8 . 1.7 7 . 3.6 1.8 8
lontrol 2;9 1:5 8 1.0 7 3.9 1.1 8
br,...“
: * Vi ! ) o o S L
’ — Mean—Sb—N—— - - — .- 8SD... N - . Mean SD N
xperimental - - - ;:i ' f&56 7 15.6 11.0 9
RV Y L
ontrol - S 6.3 ¢ 11.2 9.7 9
5 . ;' z\

*Experimental group significantly lower than control group, p

roup significantly lowe .04, Wilcoxon matched-pairs signed-ranks test.

*Experimental group*significantly lower than controi,group, p = 503, Wilcoxon matched-pairs sigried-tanks test.
. » '

ERIC
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Perceived Stress Differences L .'a L T

Though the experimental gyoup as a whole rated itself ‘as being under

-slightly legs stress thancdid the control group during each jump the differences
were not significant.r e . e , e ;;) S

R -

The number of individuals listed for thesercomparisons is eight because ohe

of the experimental students failed the cqurse on a. night flight:  He departed

..\ ) P

Only the last two jumps Listed in the table were graded and for neither Jump

. was théfé a sxgnxficant difference between the two groups in performance.. For

o

ERIC
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who failed earlier; averaged considerably fewer points lost than the control
group. Although nonsignificant (z = -l 26 p = .lO l tailed test) this com~

On the Night Graded Jump, two experimental JLoup members did poorly enough
to fail and the higher average for points lost of the group reflects those -

faxlures.

Interrelationships among Stress 'and Performance Variables -
. - . ’

A basic question which must be answered in interpreting the above data and
establishing the value of respiration control as a stress-management technique

is. to. what extent iSVStress, as measured by heart rate and self report, related
to performance in the aircraft? To beg1n to answer this question the data for

all members of the class experimentais, controls, and those not included in

either group,; were used’ foicompnte”correlations among ee classes of criterion

variables - heart rate, perceived stress, and points lost during performance: -
The analyses indicated very little relationship among the three classes of vari-

-ables. The only signiflcant corré%u;ions were between perceived stress during

ps and heart rate during the Night Graded
Jump made in the evening of the follow1ng day. Pearson product-moment correla-
tion coefflcients were r = 41, n=25, p = .02 and r = 40, n = 26, p = .02,
respectively,ibetween the perceived stress variables from the orientaticn jumps

how they might be altered as a function of experimental condition; separate .
correlations were done on the data from each eiperimental condition.

“The control group data very closely resembled ‘that for the group as a

‘whole with the perce1ved stress of the Day Urientation Jump significantly related

. 19 :_ . : ' - .,i

Te



X ta-heart rate during the Night éraded Jump (r = .58, n =10, p = .04), and stress
"' during the Night Orlentation Jump related to heart rate; though BBE quite signifi-
cantly (r = .50; n = 10, \ 07). In addition, for the control group,; perceived
stress during the Day Orie,' tion Jump was related to .heart rate during the: Day .

Graded Jump the following day (r = .54, n = lO p = -05)

i

Th' relationships among the vaiiables for the experimental group- are. very
't, however. The relationship involving the perceived stress of the

) tion jumps and the heart rate during the Night Graded Jump was not seern
A'invthe data from the experimentals alone. However for those individuals, there

o :-i& ‘were significant;: though surprising,Vreiationships among all the criterion vari-

' ...ables for the Night Graded Jump, a jump during which the heart rate of ther

experimentals;was significantly lower than that of the controls: Perceived stress

B -during that '”p was inversely related to the heartrate during the actual jump
o {r # =-.684, - p.§ .03). That heart rate measure in turn _was inversely

L related to i mber of: points, lost during the exercise-(r = =.65; n = 10; p = 02)
o " "This wou pd\/An dicate that to the extent that these relationships hold (approx1—

f .the’ variance inﬂeach -case), when heart rate is high, perceived’

. mately 42%

stress and-points lost hré ldw Conversely, when heart rate is 1ow, perceived

: stress and points iosflare hIgh.,'~;gi . . .

T

Al

These Telationships ‘are shown in Figure i where, for each individual in the B

gperimental . group, the Joint scores oi both points lost with heart rate and
Arceived stress with heart rate are plotted. Scores of the same:.. “individual

are ‘connected. by a line inﬁthat charts; For the scores of the individuals who' 1
bothfﬁad E: heart rate«increase of 297 of baseline, the one :who lost only six
point® scored the experience as a. three in peroeived stress. T . N

’ C : N\ '

' This graph iiiustrates the relﬁtionship diSCussed above that ag heart rate

incredses, points lost and perceived stress’generatly decrease. In addition,

it shows that 1ndividuals who had- the highest increases in heart rate ‘also lost

' the fewest points. and rated the experience as less stressful while at least .one
of the ind1v1duals who had the lowest heart rates (the other failed to complete

» as most'stressful . ' )
. . 'f" . ‘ - - - 1
.;!' o N

- 77the correlation is~not 31gnificant another inverse relationship
for- the expe imentatl group which would support “the preceding one is the" finding

that heartrate during the Bay Graded Jump is aiso ‘negatively related to points -

lost dur1ng Door Bundle Jumpmaste)qoutine (r = - 44 a=8, p=:13):

. .‘,: ) . S
-~ DISCUSSION

+

Thggclearestioutcome of this research.. is that an e'aluation experiment of
this type conducted In an operational environment isa 1fficult undertaking,

i} Respiration,controi was presumabily - effective in reducing fhe heart rates of the

exper1mental students relative to§the controls on two traiding jumps, both .con-

ducted at night; when; ‘Jue to limited v1s1biiity, parachute jumps areisomewhat

more dangerous and. therqﬁore more Stressful. The ‘technique was “95;,§EE?§E9§1Y’,

a great aid to performance Ln this setting. Only ‘three students performed so
badly during the graded Jumps that they failed the c0urse as a result - two'’
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Figurte 1. Relationships bdtween heart rate change and each of two measures, peints lost
-and. perceived stress; plotted for all individuals in the experimental group.
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tress; plotted for all individuals in the experimenta Light lines

interconnect scores on points lost -and perceived stress variables for, each individual.
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ally helpful effect.

s
: < '
of them were members of the final experimental group and one had been included

in the initial experimental group, but was dropped from the final group due to

having reported that he used the téchnique only "a little."

Y77 .
Considering the data ftbm,thié'éﬁﬁéfiﬁéﬁE; overall, it is notegorthy that,
for every comparison between the experimental group and their matclped controls
save one - points lost during the Night Graded Jump - the experimental group,_
on average; did better than the controls. While there i no statistic appro-'
priate for assessing the statistical significance of this outcome; these results

do_seem to indicate a possibility: that respiration control did have some gener—

the experimental students, between heart rate and “both perceived stress and
performance. There is no obvious or certain explanation for this outcome but
it is possible that the data represent the leading edge of the much referenced,

but sparsely documented, inverted-U shaped function hypothesized to relate perfor-
fance and ‘arousal (e.g., Hebb; 1955): This hypothesis holds that there is a state.
of bptimal arousal -during which performance is also optimal. For states of arousal
lower than this optimum; the individual 1s not sufficiently activated to produce

his best performance. For states of arousal exceeding the optimum he is over=-
stimulated to the point that his performa -

The most intrigufng aspect of the data is the inverse relationship, among

nce is distrupted as a result.

The data from the experimental\group may be interpretable with reference

to that hypothesis. ,As Shown in fighre 1; individuals who lost the most points

on the Night Graded Jump had heart rates which represented the smaliest increases

points; including one who lost.no points, had the greatest increases over base-—

relative to baseline in the group while the individuals who lost the fewest

.line., Thus; taking these data, performance goes from poor to optimal as arousai

(heart rate change) increases to an optimum. The absence of any data points

on the hypothesized down-side of the curve (which would be the up-side for -

these data where performance is points lost rather than points scored) where .
increased arousal predicts deteriorating performance, could possibly be explained
by the nature of the sample of individuals for this study - men. who comie for the

most part from the elite infantry units of the Army and Marines-: Few of these

" men would be likely to be so overwhelmed by a training experience of this naturéi

that it‘should bring them to such a state of Supra-optimal arousal that they
fall completely apart as a rgéulti

.. Following this line of reasoning; perceived stress might also go down as
heart rate increases to optimum; because those individuals who were at optimal

"#arousal and consequently were performing well perceived themselves to be under

"little stress at the time whereas those doing poorly viewed the experience in °

the opposite manner. The data from individuals bears out that‘interpretation

since with a single exception as-heart rate increases perceived ‘stress declines.

1]

better, more immediate measures of stress would be necessary to clarify the
nature of the relationship.

A1l this; of courge; is just conjecture and further research empioy;gg

923



Problefis with the Ré’séa:%‘cﬁ : ;
Placebp Effects. It is possible that the differences in heart rate
between the experimental and - ?he control groups during the two nlght Jumps is
the ' result of a placebo efféct rather than a consequence of respiration con- .

trol: This effect would derive from the influence of a _professional psycholo-

gist who delivers to the men of the experimental group a technique that might

be regarded as a sort of scientific taiisman to ward off the disruptive effects
of nervousness. Hen mho considered themselves shielded in such manner might

This possibility was entertained by the experimenter prior to the study
and the inclusion of a placebo effects group was considered. The decision was

_made, however, not to ,include such .a group because of the questionable ethics :

"invoived: The students going through this course practice steadily on their

own time each night and over the weekend to prepare themselves to meet their

test in the aircraft during the second week. To take them away from that

practice or their necessary relaxation to .teach them some exercise of;delib-
" erate nonsense was considered to be unfair to them and harmful to the credibility

t of the experimenter in future work of this nature.

To reduce the possibility of a placebo effect, it was repeatedly empha— -
si;ed to the exper1menta1 group members that it was not at all certain that the
technique would be effective, especially for improving their performance. To

judge from the relatively large number of individuals who reported using the "

technique only "A little'" or "Some," it was apparently not widely viewed as
the sort of powerful amulet that would have created a :placebo effect in the 17
7 . v

users.

The meaning of these results for

hinges upon the validity and re1iabi1ity of the dependent variables as accurate

measures of stress and performance in this sétting:. The most obvious short- 2

coming of the heart rate measurement is that it was taken prior (aithough just
immgdiately prior) to the point at which the individuals actually stood up K

from their seats; hooked up their static. llnes “and moved back to the open

door for the moment of truth. That is the point at which many ‘individuals first
begin to get noticeably excited. -Whether a measure taken before- that watershed L
experience is a valid indicator of a condition which develops later is still R “&

" an open question. To the extent that it is not any relationship between .
heart rate and perforz;pce would be obscur&d. 7 . o

The perceived stkess measure suffers from being a retrOSpective Judgment

of amount of stress experienced in the past and "as such it is subject to

distortion both by memory and by intent. It can also be influenced by knowl-
edge of results; since individuals may report an amount Gf stress that reflects

the number of points they lost. = )

.

23 R .
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The grcatest difflculty of thc pcrformancc measurc; for the puxpoac of ;
this experiment orn the effccts of stress; is that it is influcnccd by other,

mmre powcrful vartables such as prior . life experientes of. a-similar maturc and

amount of after—clas: practice done on the ground before performing in the P
aircraft. In-ddditio there. are 16ss tangible but no léss important Ffactors:

such as determination) to succeed and excel at the task. -One of the experimental

individuals who fa;lednthe course on the Night Graded Jump reported later to :

the cadre that when it\came time for him to perform thc safety check of the

surrounding ailr space that calls for .the jumpmaster to hook his heels over the
edge of the jump platform outside the aircraft and to lean far out wity onlyrj

the fingers that hold him in place still inside the aircraft he asked himself

ut out to be a jumpmaster?

When he deeided{to himself that he was not, his performance deteriorated immé-’
diately and he failed sut of the course at that point.: Just moments before,x

that student had a heart rate reading that:was one of the lowest changes from
baseline in the class. 7 § .

Problems with the Experimental Technlque ~~The method of respiratioh control
chosen for this study was probably too complex for maximal efgectiveness in )

this settlng ) Although the students were asked to practice it to ‘he point that
the rhythm and timing of their breathing could be maintdined without consciocus

th0ught’ it is certain that most of them did not. Consequently, it was prob-

"ably not being gsed very often, if at all, whefi: the men were actually going

LR

through thelr routines:

As mentioned before; the method was chosen to provide a direct link w1th

laborato ',experimentatlon (Laird and Fenz,; 1971), with applied research (Fenz,

1975) and with a philosophical tradition (Herrigel, 1953) and thus to be T

perceived by the students as worthy of an honest try. In retrospect; it seems
thatﬁaibetter methiod for use under these circumstances would' have been one -
reported by Westcott and Huttenlocher (1961) involving deep; slow breath1ng

at a reguiar rate of six cycles per minute. This regime produced reductions
in heart rate of up to 30 beats per minute and would-be much easier to maintain

wh1Le th1nking of other thlngs. . G
. : ey :

rol for” Stress—Managemént

The only judgment which can be gi%en at this time-on the~effects of respira~.

tion control as a stress-management technique is that it appar@htly worked at

times in th1s experiment to control ‘heart rate and that, although it wasid't

established by the evidence here, it is still poss1ble that it was of marginal

..

"value in performance. It was; perhaps, the nature of the men who part1cipated

in this experiment that worked to obscure whatever power the technique may

possess to enhance performance. .The Jumpmaster Course was chosen for this .*

and because ‘the students who go through’ ‘the course are; ‘in the main; dedicated
indiy;duals who could be depended upon . to _give the technique a good" test.
However, they are also, on average, relatively experienced with and competent '

‘research because 6f the relatively ‘exact performance measures 'which it provides

at training of a demanding natyre- slmllar to the activities*in this course. .
S i o c
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adcpt at performance under such conditions wou14 have a emaller eftect for
these men and, thus;rfor that effeqt to show through all the uncontrolled
variabtlity in the scores; would- require sample size much larger than the one

'possible here. This reduced effect was antictpated and to dccommodate it,

research was graduated An alternate population of jumpers, the novice .
pnrachutists from the Basic Airbotrtie,elass at Fort Benning, was .considered as

a replacement but rejected because of the lack of sultable performance measures

~of this experiment anc
" ness to the military.
€ .

-

wtth which to test the. main hypothesis of the research.

In sum; considerif
to be a limited succegs at controlling one aspect of stress unBer the conditions
., as such, requires further study to &stablish its useful—

i
- b
‘. .
« ‘ A

ﬁEéﬁéﬁeﬁEs in geneﬂal terms as methods. of stress-management. Civen this broad

tary stress, it would seem_ that it might be a matter of some interest to the -
U.s. Army to investigate the potential of these programs as aids to haman per

- formance in stressful situations. 1If a number of them wére to fulfill their

o

promniise in applied settings, it might be possible; in the long term; to offer

the professional soldier a wide choice of self ~help aids:

L As borneiout by attempts in this pilot experiment to validate one of the
sxmplest of the techniques available, to select; install; and evaluate such
training programs would be a very difficult undertaking and the work of many

years. All those methods currently under study or beirg applied in clinical
practice should be_ rev1ewed both with reference to the evidence in the current

.literature as to their effects and, ,also with: regard to their applicability

v or valid laboratory analogs.

within the military setting. Then,rall of the mostrpromisxng techniques must

be adapted to the military situatxon and be. tested under. operational conditions

j \

technique to be evaluated Among them dre the U:.S. Army Airbornej Ranger,'and

HALO (High Altitude, Low Opening - military skydiving) Schools and the U.S. Navy

Submarine, Underwater Demolition Team, and -Firefighting Schools. Other sources

of both men and women performing in stressful situations are the many skydiving

teams and clubs that cu*rently abodnd throughout the Army., In addition, any

at ‘the future National Training Center would be candidates for 4 test of the

_potential restorative powers of  some of,the techiniqies mentioned earlier.

Y

v



The dctual details of any’ evaluntion research done upon any of the candi-

date methods would vary greatly depending npen the particular method under

consideration; the population to which it is applted, and the setting tn which
it 13 cvaluated. The difficulties of this research would be great. From among

the many. ttehniques currently being investigated or promoted; sound- techniques

) must be lotated\ adapted; and implemented within organizations,that exist for
v bther mdre 1mm d ately préééing purposes. It would be very difficult to get -

“\~Rrograms receive good and fair tests. prerimental control would be hard to
maintain in the fast—moving confusion of actual training evernits., The techniques
may not work; or if they do workj the dependent measiures may not show Lt. Im

short, the riéks of this iine of inquiry are high. The payoffs, however; should

they come; wouild be- eommensurate.
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APPENDIY " & - . [ o S,
. RAW HEART RATE DATA (BEATS PER 15 SEC.) FOR EXPERIMENTAL AND CONTROL GROUP SUBJECTS AT REST
AND IMMEDIATELY PRIOR TO FOUR TRAINING JUMPS.
SUBJECTS Rest 1 _ Rest 2 __ Rest Ave. Day Orient  Night Orient Day Graded  Night Graded.
 EXPERIMENTAL GROUP
=
! 26 28 26 . 24 28 - 30 ;
2 15 L 14 16 21 1
3 19 17 18 18 i8 'A 20 S 22
a1 - Cas s 19 17 21 - 19
515 13 ° 1% 16 19 - - 16
6 12 TR T 15 17 16
7 i 5 ¢ 14 IETT 20 20 21
C i 18 T 21 27 21 2
9 "18 116 17 15 ) 22 18 22
CONTROL GROUP . : _ )
1 14 18 18 ) 200 26 ) = 21
;2 5o s 15 1. 220 < oa o
B CI 15 T 20 .1 19
& w1 .o 235 23 20 J
15 15 15 Y 17 - 13
16 15 15 .. 18 - 25 i a R
13 16 TR - TR i8 22
15 \16 : 15, _ 23 - 25 - 23. 24
s 18 15, 16 22 - 25 & 21 ST
o . B 021983 ;
' . i . '
.
: , ‘ .
o 44
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