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FOREWORD

The work described in this report was authorized under Contract

No. DA 18-035-AMC-282(A). This work was started in July 1964 and is

in progress. This report covers the period from 23 July 1965 to 23 July 1966.

Notices

Reproduction of this document in whole or in part is prohibi-ed

except with permission of U. S. Army Edgewood Arsenal Research

Laboratories; however, DDC is authorized to reproduce the document for

United States Government purposes.

The information in this report has not been cleared for r-!ease to the

general public.

Disclaimer

The findings in this report aze not to be construed as an official

Department of the Army position, unless so designated by ther authorized

documents.

Disposition

* When this document has served its purpose, DESTROY it.
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PREFACE

Ito present report describes the second year of research carried

out by tke American Institutes for Research (AIR) with the collaboration

and support of the Psychology and Psychopharmacology Branches of the

U. S. Army's Edliewood Arsenal Research Laboratories (EARL). The

project was administered within AIR's Skills Research Program, whose

director is Dr. Harold P. Van Cott.

At EARL, we are grateful for the support and assistance of the

Contract Project Officer. Dr. Milton Joffe; of the Psychology Branch

headed by Lt. Col. Georgiw rvampton, and including Capt. Harlan Linsley

and ". Roa Smnith; and of the Psychopharmacology Branch, who provided

full medical support throughout the atudies condwtted. Major James

Ketchin, head of the Branch and of the Clinical Reseirch Detpartmnt

lgreatly zcilitait% ujr work, especially in providing a conscientious and

praoteuuioeal tc.m of nurses, headed by Mrs. June Brenneman, to work as

te aidm•fnistrators; Mrs. Pat Allen, Mrs. Nancy Bow--an, Mrs. i .rgnia

Hagcn, ers. Lorraine Haskins, Mrs. Josephine Magness, Mrs. Anne May,

*'d ý,fra. Carol Riley.

At AIA, we appreciate the data processing ser'ices of Miss Bonnie

Rininger and Mts. Arlene Geist, and the admlnlst.-tive and secretarial

sxwpolt of Mrs. Nancy Brown and Mrs. Doris Donohue.

Finally, we acknowledge the con. inuing assistance and supervision

of the Principal bhvestigato-, Dr. Edwin A. Fleishnun, Vice President

and Director of AIR'sa Washiogto Office. who, with Dri. Edward Stoa rs,

former Head of EARL'& Psychology Branch, i aitited and guided th* project

thro•gh its !•.t year.
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DIGEST

The aim of the project is the development of a comprehensive test

battery to study the effects of incapacitating drrs on the abilities that

are basic to military performance.

The project's three major objectives are:

1. Establishment of a Human Performance Test Laboratory at
Edgewood Arsenal, which incr,•porates a basic abilities battery.

2. Evaluation of the use Nf the battery with a wide range of
chemical agents.

3. Evaluation of the laboratory resulis in terms of their

generalisability to military iAsks.

' ~This report .urvr'narlsea progress in the second yeatr's effort •4Mch

concentrated an the ,econd objective, but which continued to develop now

tests, and which initiated the testing of drug effects on prototype nilitary f
task.. The ma~jor acconmFplshznenta were the following:

I. Completion of detailed analyses of data collected during the first
year, resulting in refinement ol data analysis techniques, develop-
rmeat of indices of drug effects in terms of nerceatag. of subjects

affected, and evaluation of established tests.

2. Study M: "A Feasibility Study of the Use of Corrective LAMaes
with Drutgged Subjects." -

3. Preparatitu of a Test Admnbistrators Manual, to wh4ch stWeql-
ments will be added as new tests are developed.

4. Conduct of Study YV: '"The Effects of Medica1/Puych~atxic ei

Classification on Group Differences in Firforwwancs (EARL
Research Pan 3144).

5. C$mduxt of Study V: "The Effects of 3530A 01 Salected Labora-
tory and Field Tests" (EARL Res-*rch Plan 11301).

6. Pilot testing of the Social Conformxity Test Apparatus and recom-
menda~tis for further use in ,nain Abilities testin.

Uti
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CHAPTERI

INTRODI1,•Z ION

The First Annmal Report (Elkin, Fleishman, Van Cott, Horowitz

and Freedle, 1965) on this project provided a comprehensive statement

of the objectives of the present study, of the rationale used in the selec-

tiOn of tests, and of the initial efforts at test development and implemen-

tation in several experimental studies. Of fifty ability tests recommended,

twenty were studied in three major experiments with scopolamine, and in

three exploratory studies with other agents of intorest to EARL. Of the

five ability areas 4elineated (psychomotor, physical proficiency, sensory-

perceptual, cognitive, and social), by far the greatest number of tests

were developed in the psychomotor and physical proficiency areas where

previous studies had most clearly identified basic abilities and specified

their tests.

These tests, in the psychomotor area, included measures of: man-

Ual dexterity, finger dexterity, multiple-limb coordinatioo, reaction time,

and orm-band steadiness; in the physical proficiency area they included

measures of: statIc strength, dynamic strength, static flexibility, dynamic

flso=Mb1lity, and gro* body equilibrium. Fewer tests were developed in

the senmory-perceptuml (Is-l acuity, time esttifation) and cognitive (num-

ber facility, short term-memory) areus, and none were developed ;_n the

social ares during the first year.

Two studies during the first year fStudies I and 11) exAmined the

effects of a 1 miZ rosgram/lkilogram intra-muucular injection of scopolamine

on performance. Technical Report I (Elkin, Freedle, Van Cott and

Fleishnman, 1965) covered the general results of the first study and indi-

cated that the typos of perfornmnce measured were affected by scopolamine,



that drug effects were generally moot severe between 2 and 4 hours after

drug administration, and that different t.ests showed different patterns of i:

drug effect in terms of onset, severity, and duration. These preliminary

analyses, however, only considered group trends and did not take subject i

differences into account. Since it was found that inconsistent individual

differences from one time point to aacther were a prime source of vari-

ance in determining the effects of drugs on ability components, it was

decided to devote considerable attention to this problem. Accordingly,

early in th' second year, a more thorougi. and detailed analysis of the

d a was carried out to give a cleader picture of the drug effects. Tech-

nical Report 2 (Baker, Elkin, Van Cott and Fleishman, 1966) provided

this analysis, and raised other questions which determined much of. Wrat
was done in the second year. Specifically, the first Technical Report

examdned only differences between control and experimental group nmans;

the second report directed attentior toward drug effects on individual sub-

jects, isolating subject-by-treatment interactions, effects of replication

of tests within test sessions, distinctions between experimental and sam-

pling error, ^ad estirnst-s of test-retest reliabilities for the measures

used. These anAlyses then led to recommendations for test modification,

and for improvement in experimental design and control. The two major

studies run this year (IV and V) implemented some of these reconmendations.

II
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CHAPTER 11

8ECcOND YEAR RESULTS

A. Results of Re.-mniiation of Study I and Analysis of Study II

The re-analynis cf Study I data and the application of the methods

developed for this to data from Study 11 led to a sumber of significant

results. These included the development of a nothematical maodel oa

which to base subsequaet analyses, specific evaluation of each of the

tests leading to recommendations for Improvements, the c -nputatioz of

a ier cent affected" index to describe tel overall effect of a particular

drug a a grou ao sre bjoent at a given point in time, and the recouienoda-

tiCMI of ways in. wh~ich the ezperimental design and controls could be un-

proved so that ths effect of the drug an performance could most clearly

be een and distinguished from the effects on performance of other

varkbtes.

Table I sumannrizes the reconirnendations made for lintpvo nent

Of #rach ability test uaeed in the first year, Including its estilnuted reli-

ehbility, &M the problems. if any, thatwere noted. The details of the

Analysis aft1 the reasoning that led to the recommendations are incor-

ported iW Technical Report Z (Baker. et al., 19b6l.

One of the najor cowcerns in Technical Report Z was with th-c-

presence tf a subject-by-session interaction in every test, indicating

that subjcucts were reacting differently to the drug at different points in

tine. Accordingly, each subject's test scores were analyred to deter-

rine which am-g them were, and which were rot, showing performance

decrement on the difievent tests and tesi sessiPm,.

In order to deal adequately with the int.racticn patterns, a "per
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cent affected" indtx wa- developed to rouhlly characterize an operation-

al effect for general rep~orting purposes. Then, a detailed examinatiu

of the diversity of the individial subject reactions led to questions can-

cerning the adequacy of experimental controls, some of• which mitght

actually cause -- rome of the observed diversity.

Operationally, a field corinande°'s interest ix, the action of a

given incapacitant is likely to center arouad two interrelated questions:

"IHow many men are affected? and "How are the men affected?" Glos-

sing over th, fact that differe-nt men react differently to any agent, it

still is possible to state for each ability test, the proportion of men whose

performance was significantly altered from its appropriate baseline value

at some point in time, and this can be done septrately for each ability

of interest. This was the basis for the "per cent affected" index. A

graph of this type of data is included as Figure I illustrating, in terms

of the per cent of men affected, the magnitude of drug effects as a func-

tion of time since drug adr inistration for sL--: of the tests in Study I.

The more detailed methods of ana*.ysis suggested in Technical Report 2

will providie answers to much more specIfic questions and should lead

to a much clearer understanding of the nature of drug effects on human

performance.

The graphs in 16igure I clearly demonstrate the differenceg in the

drug effects on the various ability tests. It should be remembered, how-

ever, that the same man or men are not necessarily affected across the

time points or on the several variables at any point in time. Each data

point plotted simply represents a count of the number of men affected on

that variable at that point in time. The index does not take into account

the diffelences that appear in the individual reactions and may, in fact,

mask such differences which are of considerable importance in any at-

tempt to predict the effects of the drug on field performrnce based on
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changes in the laboratory test results.

B Study Ill: A Feasibility Study of the Use of Corrective Lenses .ith

Drugged Subjects

It is obvious, when multiple measures are taken on subjects under

the influence of drugs, that changes in one mode of performance are not

totally independent of changes in another. This is most apparent when

the agent of interest adversely affects visual acuity and paper-and-

pencil tests are employed to measure other ability losses. Speculations

on the possible use of corrective lenses to restore normal acuity led to

the running of a small pilot study to see if the technique were feasible.

As is indicated in Technical Report 3 (Elkin and Freedle, in pressi

it was possible in some cases to improve visual acuity for subjectr

treated with scopolamine, but usually impossible to restore normal

visual acuity levels for most subjects. The fitting of corrective lenses

vroved difficult and timee-,consuming so that it would probably have to

be classed as an impractical technique for routine laboratce- use even

though, potentially, some interesting research along these line& mijht

be possible. The amount of partial restoration of vision varied from

subject to subject. Thus, even though significant improvement in per-

formnance could be achieved with corrective lenses, the meanz-g of this

improvemrent for the ability in question was ambiguous. The technique

might be manz. geable with other agents, but it would. probably be better

to enlarge test materials to alleviate some of the rroblems with the type

of agent used in this study.

ol goo •



C.V TU LViectip of medical 1 PsychiAtric Clausiacation an

arMA~oep I e rformance *

As a reW~t Of the data ^ralyses from Studies I anid 11, it became

* OvidOW that 1nWWeWenits in tho- test. equipme.4t and testing procedures

could be mad*. Tbese improvements were recommrended in Technical

Report 3. The report also polzted out that practical considerationis sur-

tromWIng 4 hex.perinwents, often lent to sep.prating volunteers -who were and

were not eligible, for poychoactive drugs into experimental and enntre'.

;teaoyp. resepctively. forcing the a soumptiem that the two groups wer

coomarable In terms ol performance. This comparability. however, ha!¶

ne~ been toftsd. The report went oni to point out the value of testing

for camparability in a nai-drug study to establish the equivalence of the

two gwm~o in terms of gteamert levels of performance.

St~y TV provide*d an opportunity, not only to test the assumed corn-

parebility of groups bunt to c~heck out the recommýended test modifications

J and to train addiitional auraes as test administrators as well. A pilot

v'ersion of a Test Adruihistxator' I aWWnual wasa pr epared which included

sta&ndrdimed instructions and scoring procedures for the tests to be #11ven.

Theo teate L',lodod measures of:- short term m~emory, gross body equi-

libri~vumf dymrnic flexibility, tiine estimation, static strý,Agth, menial

dexterity, reaction time, ox~ploslve stren~gth. and arrn-hanil steAdiaoess.

A group oK five nursesi from EARL's Medical Research Laboratory was

trainee in tho use at the test mnanual, and some revision* were nude in

instructions Ln accord*"cec with their rec onuendations.

Iror ftody YV, five four-man groups were tested, i-sch group camn-

pleting iais* tesat sessicas in a two-day period. Of the 20 subjects tested.

10.would have b~eii clasaed as .ltgible, and th. other 10 at izeligible for

U" 1~A -Itkei* em~playing psycho~cdve Chierm"Is.
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The Oatia -ire currently being analyzed and will be reported an fully

in Technical R~eport 4 (Baker and Elkin, in press) which will include the

details of the experimental procedure, and a further ealuation of thom

tests used. In general, though. it waa !o-und tht the two groups differed

little in terms of the abilities meatured. The one cl. ar differ"- c* appeared

In terms of static strength and indicated that eligible sul~jects, as a group,

were consistently stronger than ineligiblv'j throughout the test perý342.

Other than that, there was simply a general tendency for the IeiglIAih

to be slighti-y, buit not significantly, more variable than the eligibles.

This, of course. 4oes not !emnonstnate that real differences on other

variables would not be present.

D. Study V: Effects of 3580A on Selected Laboratory and Field Test.

This was mne oi the major research efforts of the sec-cad yea an

the project. It invotved over 50 medical, nursing, professional, and

su~,prt personnel in nearly six weeks of preparAtion and actual testing.

For the study, AIR developed and supervised the implementation o( a

t~est schedule which integrated and coordinated the activities of the

Psychology and Psychopha imac ology Branches.

The attly's aims were fourfold:

ik) to obtain data cai the effects of a fixed dose of 3saOA
on tests from the AI2R battery;

b) to sft'dy the relation between the AIR tests and other
standaiml performasce tests presently in use at EARL;

c) to develop prototyp rilitary ciiteric~a tasks, and to.
examine the. effects Of 0m.- asent on these tasks,

d) to deterwine ii subjoct-relat'-d characterlstics sitch as
body-weight and persosatity trfi.* coold be ase" as co-.
variates to cosatrol for nLgvit.,4* of subject- by-..sevian
interattic'. vari~nces.

A 141



The stoty fo~lo'te.3 the basic design~ of earlier studies except t"t the cmu-

ttol gr%* was not given a place~obotljctios*, and drug subjects received

a flb.d amatM of the agent of interest. Subjects were tested in four-rnaa

grotaps i.ch group un.rgodag 2j days -J tostag. The schei~ules for the

grog mmilappod es one day so that the fourz groups were run In two five-

day period*. The first day for each group provided training on all task* and

tests, the -ecoad day served an the "'druit day" during which two of the f! ur

mnw received ask latra-muscular injection of 3SB0A, awt- the third day pro-

vided a fuml poet-drug measurement of task and test perforn~ance. The

uweures taken during this study are listed in Table 2. and the fuil analy-

sis of th. drug's qff-*,s an these types of perforrnance will be covered in

Toeb~uical Report S (Baker. Elkin, Van Cott, and Fleishuawn. in press).

In addition to Tecbadcal Report 5, a technical note (Baker, In press)

is also beiai written to specifically convider the comparisce of responepts

obiaiaed from this fixed-dose study as compared to similar data obtained

in weight-adjutte,4 dome studies. Analyses thus far completed for this

note indicate that dakta gathered under the fixed-doso technique Are less

inconsistent from subloct to aubject, and "ht relations to subject charac-

teristics other than bodly-weight mire M.Ore rele-vant in cantrolting forL such

lnc anti tteiactea than is body-welight. This in turn strggcsts that the adjust-

ment of the dose of a Psychoactive chetrical for body-welgth c~a Induce

rather than eliminste un4eeirable variations In subject respcoses.

*The reaeoning behind this hange, is give in Technical Report Z (Baker,
EllIn. Yan Cott and Fleishn-an, 1966h pp. 14-16.
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1C. A P•'otot!=p Lost for StN~lnd .Dragf Effects on Social Confornmt• ---.

The area of social interaction and the study of drug effects on

such Interaction are of potentially great importance to the military.

no, -nation about drug-indwed degradatina in perfor-mance of a scout-

ing patrol or of a commnuwcations network could be valuable in planning

a strategic nuneuver. Unfortunately, the social area is the least well

defined, and one of the hardest to handle cxperimcntally, of all the

human abilities. Some advances have been mrade, however, toward

dt&nitio and quantLflcation at social variables.

Although a full set of social abilities, p 4 _ has not yet been

identified, researchers have conceptualized a number of social behaviors

that appear hmdamen•al to many types of group performance, and have

"daveloped several tests of these behaviors. One such behavior is the

susceptibility to social influence, &rid a test us,'d to rmeasure it is the

Crutchfield Conformity Apparatus.

During the secord ccntract year, this appa:atus (modified slightly
from Its standard form for the purposes of EAP.L research) was procured

and temporarily installed at AIR in order to initiate the developIent of

test procedures and materials applicable to the study of drug effects on

social confornity. The report of the progress made in this development

and the recommendxation. for further work constitute Technical Note I

(Horowitz, 1966), which includes suggestion* for testbLg procedures, and

for developing new stimutrlus mate-rials. The report cautions, however,

that since the apparatus h&s not yet beeT. operatior.ally evaluated with

drugs. a pilot test progrnm should be initiated prior to tnmrporarng the

test as part of the basic perfirmance ba-'ery, Use at the Crutchfield

apparatus and coordination with EARL In deveioplng other social per-

t%)rnmvce tests are eanvatoned as part of the third year's effor+.

-. .. *.- ............ •_.;.-
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CHAPTER MI

PLANS FOR THE THIRD YEAR

Although the third year effort will not be as comprehensive as

was initially planned, AIR expects to continue work toward the same

goals set forth in the Digest. Emphasis in new test development will

be on broadening the sensory-perceptual and cognitive areas.

Efforts in the areas of new test development, of evaluation of

test use with a variety of drugs, and in gathering background infornma-

tion on test validity will receive prime emphasis. New test develop-

ment will concentrate on the sensory-perceptual and cognitive areas.

Future drug studies will utilize these and the tests already established

to gain additional infornmation on drugs already studied (3580A), as

well as on new drugs. Test validation work as such will not be per-

forme1. However, a literature survey will be conducted to examine

and cvaluate evidence for test validity found in prgvious studies. Al-

thougit ;rime responsibility for developing the military criterion tasks

has beon transferred to EARL's Psychology Branch, AIR will coordinate

closely vitS the Branch in planning and conducting studiep to assess the

predict- bUi1ty of drug effects on the military tasks based on the drug

effects on theo basic abilities which presumably underlie those tasks.

Throughout the third year, AIR will continue to support the

Research Laboratory's test program by advising on statistical tech-

niques and experimental design, and by providing recommendations

regarding the ongoing development of the laboratories and test facilities.
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Defense Oocumentation Center, ATTN: Th.,-AZ, Cameron Station. AlenwAdla VA
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4.,c. present report summarizes the second yeat'bR effort on a project whose &ak

is the deVelopMent Lof a comrehensive test battery whwhchtstyte fcs

of drugs on human ~performance. The project's objeetiveii are to develop a atetery.

of basic human ability tests, to evaluate the battery*s sensitivty to a variety of

drug conditions, atid to Validate the battery in terms 0( its predictabUity to drag

effects in the field.
Major accomplishmnents of thle #eccond yea r ~ccas. flloWe:

i.Completion of detailed analysis "f the first ycar%LdatA wesulitugX In refne-

Me Lnt of data analysis techniquesm, developMent of a "*CCr tent affocted's Isd"A, au

evaluation of prototyp tests.
2. freparatIon of a Test Administrator s ManUal to gui40de .Y.10paui "t

jfture testing procedures.
3. Conaduct of two studies an a total 01f 34 Mesicsl wot'nters to, stdY

a) the effects of medical/psychiatric classwfeation an pnfosmance 4werwf.

b) the effects of 3560A ge selected laboratory aund field tosts.

4. Pilot testinug -= the 9Crutchfteld Comforatity Appaftaxu to de10el8P ustsr I

and techniques for suyi drug efcst ucp~ t ose nunt
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