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FOREWORD : i

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 prohibiled
except with permission of U, S, Army Edgewood Ars=nai Research
Laboratories; however, DDC is authorized to reproduce the document lor

United States Govermment purposes.

' The information in this report has not been cleared for re'ease to the
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general public.

i A

Disclaimer

The {findings in this report are not to be construed as an official
Department of the Army positicn, unless so designated by .ther authorizad
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PREFACE

The present repcrt deecribes the second year of research carried
out by the Americar Institutss for Rescarch (AIR) with the coilaboration
ard support of the Psychology and Psychopharmacology Branches of the
U. 8. Army's Edgewocod Arsenal Research Laboratories (EARL). The
project was administered within AIR's Skills Research Progrem, whose
direcior is Dr. Herold P. Var Cott,

At EARL, we are grateiul for the support and assistence of the
Contract Project Officer. Dr. Miiton Joffe; of the Peychology Branch
headed by Lt. Col, George Crampton, and including Capt. Harlan Linsley
and Lt. Ron 8mith; and of the Psychopharmacology Branch, who provided
full medical sappors throughout the studies condanted. Major James
Ketchum, head of the Branch and of the Clinical Resesrch Dapartment
greatly faciiitated cuxr work, especiaily in providing a conscienticus and
proieseional tcam of nurses, headed by Mrs. June Brennemarn, to work as
tes administrators; Mras. Pat Allen, Mrs. Nancy Bowman, Mrs. V.rginia
Hagcn, lire. Lorraine Haskins, Mrs. Josephine Magness, Mrs. Anne May,
sad Myra, Carcl Riley,

At AIR, we appreciste the data processing services of Mias Bonnie
Rininger sud Miss Arlene Geist, and the administ stive and secretarial
support of Mrs. Nancy Brown and Mrs. Doris Danohur,

Finaily, we acknowiedge th? continuing assistance and supervision
of the Principal Investigater, Dr, Edwin A. Fleishman, Vice President
and Directer of AIR's Washington Office, who, with Dr. Edward Staarns,
formes Head of EARL's Peychology Branch, ixitiated and guided the project
through its "ral year. o
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DIGEST

The aim of the project is the development of a comprehensive test
battery to study the effects of incapacitating drugs on the abiiities ibat

are basic to military performance.

The project's three major objectives are:

1, Establishment of a Human Performance Test Laboratory at
Edgewood Arsenal, which inco.porates & basic abiiities battery,

2. Ewvaluation of the use of the battery with a wide range of
chemical agenta,

3. Evaluation of the laboratory resuiis {n termas of their
gencralisability to military iasks.

This report surmarizes progress in the second year's effort which

concentrated on the second objective, but which continued to develop new
tests, and which inttiated the testing of drug effects an prototype military
tasks. The major accomglishments were the following:

1. Completion of detailed analyses of dati collected during the first
year, resulting in refinement of data analysis techaiques, deoveiop-
ment of indices of drug effects in terms of pexcentage of cnhjom
affected, and evaluation of established tests,

2. Study OI: "A Feasibllity Study of the Use of Cotucﬁn Lenaes
: with Drugged Subjecto "

3, Preparation of 8 Test Administrator's Manual, to which sugple-
ments will be sadded as new tests are developed.

4, Conduct of Study IV: "The Effects of Medical/Paychiatric
Claasification on Group Differences in Frrformance” {(EARI.
Research Plan 3144). :

5, Conduct of Study V: ""The Effects of 3530A on Selected Labors-
tory and Field Tests" (EARL Res>arch Plan 11301},

6. Pilot testing of the Social Conformity Test Apparatus and recom-
mendations for further use in Social Abilities totﬂng

it
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CHAPTER I

INTRODUC TION

The First Annual Report (Elkin, Fleishman, Van Cott, Horowitz
and Freedle, 1965) on this project provided a comprehensive statement
of the cbjectives of the present study, of the rationale used in the selec-
tion of tests, and of the initis]l efforts at test development and implemen-
tation in several experimental studies. Of fifty ability tests recommended,
twenty were studisd in three major experiments with scopolamine, and in
three oxploratory studies with other agents of interest to EARL., Of the
five ability a7eas delineated (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 cleariy identified basic abilities and specified
thoir tssts,

These tests, in the psychomotor area, inciuded measures of: man-
ual daxterity, finger dexterity, multiple-limb coordination, reaction time,
and arm-hband steadiness; in the physical proficiency area they included
measures of: static sticng‘th, dynﬁmjc strength, static flexibility, dynamic
flaxibility, and groes body equﬂibrinm. Fewer tests were developed in
the sensory-parceptanl {visual acuity, time estimation) and cognitive (num-
ber facility, short term memory) areas, nné none were developed in the

social ares during the first y‘efai. :

Two studies during the first year {Studies I and [I) examined the
effects of 8 12 microgram/kilogram intra-muscular injection of scopolamine
on performance. Technical Report 1 (Elkin, Freedle, Van Cott &nd
Fleishman, 1965} covered the general results of the first study 2and indi-

. cated that the typos of performance measured were afiected by scopolamine,
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that drug effects were generaily most severe between 2 and 4 hours after

drug administration, and that different t2sts showed different patterns of

drug effect in terms of onset, severity, and duration. These preliminary
analyses, however, only considered group trends and did not take subject
differences into account, Since it wag found that inconsistent individual

differences from onc 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 the second year, a more thorougl. and detajled analysis of the
d:a was carried out to give a ciea.er picture of the drug effects. Tech-
nical Report 2 {Baker, Elkin, Van Cott and Fleishman, 1966) provided
this analysis, and rajsed other guestions which determined much of what
was done in the second year. Specifically, the first Technical Report
examined oniy differences between control and experimenta] group meane;

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

jects, ieolating subject-by-treatment intecractions, effects of replication
of tests within test sessions, distinctions between experimental and eam-
pling #rror, and eatimat~s of test-retest reliabilities for the measures
used. These analyses then lod to recommendations for test modification,
and for improvement in experimental design and control. The two mejor

studies run this year {IV and V) lmpl’emcnted‘ some of these recommendations.
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CHAPITER II

SECOND YEAR RESULTS

A, Rasults of Re-axamination of Stwdy I and Analysis of Study II

The re-arvalyois cf Study I data and the application of the methods
developed for this to data from Study II led to a mumber of significant
results. These included the development of 3 mathematical inodel on
which to base subsequent analyses, specific evaluation of each of the
tests leading ‘o recoﬁamendaﬁons for improvements, the computailon of
a '‘per cent affected” index to describe the overall effect of a particular
drug on & groq:'d subjects at a given point in time, and the recommenda-
tion of ways ir which the experimental design and controls could be im-
proved so that the effect of the drug on performance could most clearly
be seen and distinguished from the effects on performance of other
varizbles.

Table | surmmarizes the recommendations made for improvement
of each ability test used in the first year, including its estimated reli-
ability, ansd the problems, if any, that were noted. The d@hﬂs of the
avalysis an-:li the reasoning that led to the recommendations are incor-
persted in Technical Report 2 [Baker, ct al., 1956

One of the major corcerns in Technical Report 2 was with the
presence of a subject-by-session interaction in every test, indicating
that subjucts were reacting differently to the drug at different points in
Hme. Accordingly, ecach subject's teat scores were analyred to deter-
rmine which amoug them were, and which were rnt, showing pcrformnncé

decrement on the difievent tests and tes: sessicns,

In oyder io deal adequately with the interaction patterns, a ''per
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cent affected’ index war developed to roughly characterize an operation-
8l effect for generz) reporting purposes. Then, & detniled examinatiun
of the diversity of the individual subject reactions led to questions con-
cerning the adequacy of experimenta] controls, some of which might

actually cause :ome of the observed diversity,

Operationally, a field commandes's interest in the action of &
given incapacitant ig likely to center arovad twe interrelated questions:

"How many men are affected?  and "How are the men affected?” Gloa-

sing over th~ fact that different men react differently to any agent, it
still is possible to state for each ability test, the proportion of men whese
performance was significantly altered from its appropriate baseline value

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

of interest. This was the basis for the "per cent affected” index. A
graph of this type of data 1z included as Figure 1 illustrating, in terms
of the per cent of men affected, the magnitude of drug effects as a fenc-
tion of time since drug adr inistration for si: of the tests in Study I.
The more detailed methods of analysis suggested in Technical Report 2
will provide 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 I'igure 1 clearly demonstrate the differences in the
drug effects on the various ability tests, It should be remembered, how-
ever, that the same man or men arc not necessarily affected across the
time points or on the several variables at any peint in time. Each data
point nlotted simply represents a count of the number of men affected cn
that variable at that point in time. The index does not take into account
the differences 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 pexrformunce based on
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changes in the laboratory test resulls.

B. Study II: 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 modc of performance are not
totally independent of changes in another. This is most spparent when
the agent of interest adversely affects visual acuity and paper-and-
pencil tests are employed to measure other ability losses. Speculations
“on the possibie use of corrective lenses to restore nurmal 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 press;
it was possible in some cases tc improve visuzl acuity for subjects
treated with scopolamine, but usually impossible to restore normal
visual acuity levels for most subjects. The fitting of corrective lenses
oroved difficult and time-consuming o that it would probably have te
be classed as an impractical technique for routine iaboratc~y use even
though, potentially, some interesting research along these lines might
be possible. The amount of partial restoration of vision varied from
subject to subject. Thus, even though significant improvement in per-
formance could be achieved with corrective lenses, the meaning of this
improvement for the ability in question was ambiguous. The technique
might be man: geable with other agents, but it would probably be better
to enlarge test maierials to alleviate some of the problems with the type
of agent used in this study. |
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C. Study Iv. Tis iftiects of Medical/Psychiatric Classification oz
Group NMiferunces ‘v Performance

As 3 Tesult of the date aralyses ‘rom Studies I and II, it became
ovident that improvements in the test cquipme.t and testing procedures
could be made. These improvemnents were recommended in Technical
Report 2. The repert also pointed out that practical considerations gur-
rounding the experimsnta often lad to separating volunteers who were and
were not eligible for paychoactive &mgi into experimental and comtrol
groups respectively, forcing the assumptiom that the two groups were
cumparable in terms of performance. This comparability, however, had
newar been tested. The report went om to point out the value of testing
for comparability in 2 non-drmg study to sstablisk the equivalence of the
two groups in terma of genersi lavels of performance.

Study IV provided an opportunity, nct only to teet the assumed com-
paradility of groups but to check out the recommended test modifications
sad to trein additional nuzses &s test administrators as well. A pilot
version of & Test Administrator's Manual was prepared which included
stende rdised initﬁctim: and scoring procedures for the tests tc be given.
M’-'&cits included messures of: short term memory, gross body equi-
Hbrium, ﬁmcﬁc flexibility, Hine estimation, static struagth, manusl
dexterity, reaction time, sxplosive strength, and arm-hand steadiness.

A group cof five nurser from EARL's Medical Research Laboratory was
trainec in the use of the test manual, and some revisions were made in

inttmtim:‘ in accordance with their recommendations.

For Study IV, five four-man groups were tested, mach group com-
pleting uine tast seosicns ina two-da'f period, COY the 20 subjects tested,

10 would have been classed an eligible, and the other 10 as insligitle for

use in Mg- esploying psychowcdve chemicals,
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The data are currently being analyzed and will be reported on fully
in Technical Report 4 (Baker and Elkin, in press) which will include the
details of the cxperimental procedure, and a further evaluation of the
tests used. In general, though, it wan found that the two groups dilfered
little in terms of the abilities meagured. The one cl.ar difference appeared
in terms of static strength and indicated that eligible subjects, as a group,
were consistently stronger than ineligibles throughout the test perisd,
Other than that, there was simply a genersl tendency for the Meiigiﬁeas
to be slightiy, but not significantly, more variable than the eligibles. '
This, of course, does not demonstrate that real differences on other

variables would not be present.

D. Study V: Effccts of 3580A on Seiectied Laboratory and Field Teste

 This was one of the major rescarch efforts of the second year on
the project. It irvolved over 50 medical, nursing, professional, and
support peregonnel in nearly six weeke of preparation and actual testing.
For the study, AIR developed and supervised the implementation of &
tost schedule which integrated and coordinated the activities of the
Psychology and Psychopharmacclogy Branches.

The study's aims were fourfold:

k) to obtain data cu the effscts of & fixed dose of 35030A
on tests from the AIR battery; .

b} to study the relation between the AIR testr and other
standa yd performance tests presently in use at EARL;

cj to develop prototype military critericn taaks, and to
examine the effects of thes agent on those tasks;

d} to determine if subiect-relat=d characteristics such as
body-weight 2nd personality tral. couald be used as co-
varistes to control for we nmegnii. de of sudject-dy-gensicn
interactica wariences.
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The sindy followed the basic design of esrlier studies except that the com-
trol ];‘u@ wa s ndk given & placebo injection®, and drug subjects creceived
& fined amount of the agent of interest. Subjects were tested in four-man
groups, éach growp undergoing 2§ days of testuug., The scheduies for the
groups overlapped om one day so that the four groupe were run in two five-

day pericds. ‘The first day {or each group provided training on all tasks and

tests, the ~econd day served as the "drug day" during which two of the fur
men received an intra-muscular injection of 3580A, and the third day pro-
vided & final post-drug measurement of task and test perfornance. The
measures taken during this study are listed in Table 2, and the fuil amaly-
sis of the drug's offccts on these types of performance will be covered in
Technical Report 5 (Baker, Elkin, Van Cott, and Fleishman, in press).

h-ldditi_aa to Technical Report 5, a technical note {Baker, in press)
is also bein; writien to specifically coneider the comparison of responses
obtained from thie fixed-dose study as compared to similar data obtained
in weight-sdjusted dose studies. Analyses thus far completed for this
note indicate that data gathered under the fixed-dos= technique ar= lcss
inconsistent from subject tc zubject, and that relations to eub},éct charac- |
teristics other than body-weight sre more relevant in controlling for such
inconsistencies than ie badysimight. This in turn suggests that the adjust-
ment of the dose of a psychoactive chemical for body-weight can induce
rather than eliminate undesirable variations in subject responses.

* The ressoning behind this change is given in Technical Report 2 (Baker,
Elkin, Van Cott and Fleishroan, 1966), pp. 14-16.
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E. A Prototype Test for Studying Drug Eifects on Socis]l Conformity

The area of social interaction and the study of drug effects on
such interaction are of potentially great importance to the military.
Info. mation about drug-induced degradaticn in performance of & scout-
ing patrol or of 8 commurications network could be valusble in planning
a strategic mancuver. Unfortunatcely, the social arca is the least well
defined, and onc of the hardest to handle cxperimentally, of all the
human abilitics. Some advances have been made, however, toward

deolinition and quantification ot social variables,

Although & full set of gocial abilitics, per se, has not yet been
identifled, rescar hers have conceptuvalized a number of social behaviors
that appesr fundamenial to many types of group performance, and have
daveloped several tests of these behaviors. One such behavior is the
susceptitility to social influence, and a test us~d to measure it is the

Crutchfleld Conformity Apparatus.

During the seconrd contract year, this apparatus (rodified slightly
from its standard form for the purposes of EAPL rescarch) was procured
snd temporarily installed at AIR in order to initiate the development of
test procedurcs and materials applicable to the study of drug effects on
social conformity. The report of the progress made in this development
and the recommendationa for further work constitute Technical Note |
{Horowiiz, 1966), which includes suggestions ior testing procedures, and
for devcloping new stimulus materiale. The report cautions, however,
that since the apparctus has not yet been operationzlly evaluated with
drugs, a pilot test progrsm should be initiated prior to inc srporatng the
test as part of the basic perfurmance battery. Use ot the Crutchfleld
appuratus and coordination with EARL in deveioping other social per-

tormmance teste are envisioned as part of the third year's effort.
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CHAPTER I
PLANS FOR THE THIRD YEAR

Although the third year effort will not be as comprechensive as
wa s initially planned, AIR expects to continue work toward the same
goals get forth in the Digest. Emphasis in new test development will

b¢ on broadening the sensory-percceptual 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 informa-
tion on test validity will receive prime emphasis. New test develop-
ment will concentrate on the scnsory-perceptual ;nd cognitive areas,
Futurc drug studies will utilize these and the btc.sts already eit;ﬂlilhed
to pain additional information on drugs already studied (3580A), as
well as on new drugs, Test validation work as such will not be per-
formel. However, a literature survey will be condnctcd to examine
and cvaluate cvidence for test validity found in previous studies. Al-
thougi: prime responsibility for developing the military criterion tasks
kas becn transferred to EARL's Psychology Branch, AIR will coordinate
closely vith the Branch in planning and conducting studies to assess the
predict: bility of drug effects on the military tasks based on the drug
effects on the basic abilities which pres‘umably underlie those tasks.

Throughout the third year, AIR will continue to support tite
Rescarch Laboratory's test program by advising on statistical i:ech-‘
niques and experimental design, and by providing recommendations
regarding the ongoing development of the laboratories and test facilities.

14
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