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Fllldl Report

Oont:mct No NAS 9- 15452 -'.';E_sy.choilggi;:erl' and Physiological
- "Cotrelates of Stiess: Performance on a Cooperative Task'

Im:mduction

Recemly this laboratory has been cencerned with the relanon- L St
EShlp of personality dimensions to performance with particular emphasis RO
on the possﬂJIe pl'lysmlogmal respolise components which would predict
. performance decrement in the various personality- "types. " (Roessler, =
. Final Report NASA NGR 44-003-031; Roesslerand Lester; Final Report o
NAS Q- 1L753 Loster et al,. 1975 Lester et alﬁ __ 975&) The sleep: depri=: -
o ovati i tuation brought toget - subjects who had a variety of
.pcrqumhty cha }”'"C[GI'?::IJCS. Ooservanen of subjects under these ex=
R 'pcruncnml con h:.]unh, suggested that c_ertam combinations of persons

B strcas ~The en Li;r:r sLu lies however falled t:e systemaucally vary these
persomhty type com bmatmns and therefore prevented any meaningful -
© comparison of the effeciss The current vesearch project attompted to-
e systemaucallv manipulate: the effects of personality type ¢ combinations
. on performance-~specifically on a’ CBOperauve task the Pnsoner s
ﬂ'lllemma (lef-ey a’nd A:ronson, 1969) ' . S

R . Rear,a: ch on the cooperatwe task called the P"'."sener S Dﬂemuma e
: :_-'_-'.(PD) has often been difficult to interpret due to confh cting and/or mixed -
"-j.'-ircaulcs. Fm e}\ampwle, sub]ects wl*o 0 " r-?"-- o
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" In '1ddmon, Lhe pelcewec] characteristlcs of the other person affects
" the amount of cooperation displayed (Lave, 1965).. Past researchhas-
shown the high authoritarianism subjects were both less trusting and

less trustworthy during the PD test than subjects low on authorita riat R

ism (Deutsch,1960). A comparison of cooperative and competitive

--=pe1sons as defined by their PD behavior revealed a basic difference

e 'used LO s,clc.u: bLibJef‘Ea, the Barratt Impulsweness Sc ie,

B m'sponslmty rl m :hose wh@ a'xe cperl

in the way in which they viewed human nature: (Kelly and Stahelski,
1970); cooperators. tend to believe others are heterogeneous as to
their cooperativeness/compétitiveness, wheréas cempetitors tend t@

beheve Othel persons are umfermly compemuve., '_ R

'.l hc ]JLLbOﬂL‘ study was des1gned . mveangane the relatwnshxp

- of péu;onahty ditnensions to performance. The personal

*-'_G)i d:lm_ea wlmu_h various sub]ects 'w” ‘
-hypothc:smed tn *t".‘"‘.: physwlogmal_smtus of each subjec\t rior to:

ghe r thSIG}].OUlcal
ative.
n_ne 1elated to, ﬁhe style of msp@nse-.-adc)pted

measure

The mesd qcale scoms"* |
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partners the outcome of cach trial. When the ready light was on,
cach subject (Subject A and B) was to depress either response button 1
or responrse button 2 within ten seconds. Fifteen seconds after the
ready light had come on the outcome of the trial was displayed to each
subject via one of the four display lights. These four lights corre-
sponded to the four possible response outcomes: AlBl, A1B2, A2Bl,
A2B2, Each of these outcomes was associated with a certain payoff
according to the traditional Prisoner's Dilemma payoff matrix and
identified to the subjects in terms of money he and his parmer gained
or lost. When the outcome was A1BI, the light labeled "vou win 5¢,
he wins 5¢" was illuminated; when the response outcome was A2B2,
the light labeled 'you lose 5¢, he loses 5¢'" was illuminated, If sub-
ject A despressed burton 1 and subject B depressed button 2, A 1B2
outcome, subject A lost 10¢ and subject B won 10¢. Conversely a
A2B1 response was followed by the illumination of the light labeled
"you win 10¢, he loses 10¢, "

The subjects’ responses and response latencies were reconded
on digital magnetic tape as were second oy second measures of heart
rate and basal skin resistance and galvanic skin responses. Basal
skin resistance was later transformed to skin conductance by a general
purpose computer,

Procedure: Upon arriving in the laboratory the subject was
asked to complete an adjective checklist (Taub and Berger, 1974) and
was then briefed on the general proceduie of the experiment as to
skin conductance and ECG electrodes. The subject was placed in a
sound -attenuated room with the PD module and written instructions
for the PD test were read and explained to him.

Instructions: Neither parmer knew about the other member
of the pair; he was told he was performing against "a random response
generator, "' After one session of thirty trials, the participants were
given a rest pedod. During this period both subjects were told about
their partner and the two were allowed © communicate for three
minutes via an intercom system. They werc not allowed to discuss
their mutual strategy for the succeeding period of the PD test. This
verbal exchange was monitored and recorded. Then an additional
thirty trials were pcrformed with each subject aware of the identity
of his partmer. At the conclusion of the sixty PD trials the electrodes
were removed from the subject and he was asked to complete another

F'f"’)UUIBiLiTY OF THBE
&E:Er_ﬂ-'fil'. PACR TS POOR
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adjective checklist, the Eysenck Personality Inventory (Eysenck and
Eyserck, 1963), nurturance and preference scales of the Edwards
Perscnal Prefeirence Inventory (Edwards, 1959) and the Internal/
Exteinal Scale (Rotter, 1966).

Results

Performance: The performance measures taken during this

study were a measure of reaction time accurate to one-tenth of a
second and the resporse made on each trial--i.e., whether the subject
made a cooperative, Type 1 response, or a noncooperative, Type 2
respons2, on his module. Analysis of the Type 1 versus Type 2
responses indicates that the majority of these subjects adopted a
comperitive attitude towards the task, A total of 26 blocks of trials
out of 164 coul! I cutegorized as cooperative responses. Of the 82

subjects 14 ae--nded more often in a cooperative manner than in a
noncooperative ~arn2r in the first 30 trials and 12 responded more
often in a coope 21 than in the noncooperative manner in the second

block of 30 r "1i.. Ihe ratio of cooperative to noncooperative re-
sponses was anilyzed by sex and impulsivity pairings. Table I shows
the mean and siendiard deviation values of this ratio for each type pair.
The differences beoveen the various sex and impulsivity type pairs
was not significanr (F = 1, 04; df - 9, 144; p ».10). There was, how-
ever, a significant increase in cooperation for the second block of

30 trails (F = 1. 948; df - 1,144; p ¢.05). Since the amount of money
each participant rcceived was directly related to the number of
cooperative outcomes (Al, Bl) and since no differences existed between
groups for that measure of cooperativeness, it was not surprising that
there was no difference in amount of money paid to the subjects related
to their sex or impulsivity group membership (all F <1 values).

Table 11 shows the reaction time data, As noted, the female
subjects tended to respond more quickly than weir male counterparts.
This result is interesting but uninterpretable in view of the lack of
emphasis on speed of response in the instructions.

Physiology: ‘The data shown in Table III indicates no differences
between cooperative and noncooperative subjects on heart rate, skin
conductance or galvanic skin response measures. There were differ-
ences att: utable to the sex factor and to the experimental manipulations
between blocks of trials. Table IV shows the mean physiology values for
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the sex and impulsivity groups. Heart rate was significantly different
for males and females, females having the higher average rate (F =
5.99; df = 3,410; p <.01).

The changes in physiological responses from trial block I to
trial block II is indicated in Table V. These values suggest habitua-
tion except for the skin conductance increase on trial II. The differ-
ences between trials are significant for all physiological measures
(Heart rate: I¥ = 6,.971; df = 1,78; p <.01; Skin conductance: F =
10. 826; df =1,78; p <.01; Galvanic skin response number: F =
11. 623; df = 1,78: p ¢.0%; Galvanic skin response amplitude: F =
17.926; df =1,78: p¢.0l). The values for physiological responses
within cach block of thirty trials are suggestive of habituation for
skin conductance, but heart rate shows a pattern of elevation at both
the iniriation of *he trial blocks and at the texrmination. This may be
an anticipation .ffect.

Perron:! +: In addidon to the impulsivity scores which were
used for selecti 1 ind served as one factor in some additional analyses_
several other pe -sonality tests were administered, Table VI lists the
intercorrelation: benwveen these test scores and measures of perfor-
mance. The onl. siznificant correlation was between the Barratt
Impulsiveness Scale and the number of type II or uncooperative re-
sponse: made by each participant,

Table V1l shows the values of mocds reported by pardcipants
before and after the experiment, Although these mood scales did not
correlate significantly with performance, they did vary significantly
between groups and from before to after the experiment. Anxiety was
reported least by the low impulsive male group of subjects (F = 5. 08;
df = 1, 156; p <.05). All groups reported less anxiety following the
experiment than before (F = 10, 514; df =1i,156; p <.01). Both sex
and impulsiveness were significant factors for the reported level of
hostility (F (sex) = 8.41; F (imp) = 11, 86; df = 1,156; p <.01). High
impulsive subjects and males tended to report feeling more hostile
than did low impulsive subjects or females. There was no significant
change ir this measure from beginning to post testing. High impulsive
subjects also tended to report being more depressed than low impulsive
subjects (F = 6. 15; df =1, 156; p <.035). This was stable across both

test administrations. The reports of depression are in apparent contrast
to the reported higher cheerfulness of high impulsive subjects

- REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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(F = 9,026; df = 1,156; p <.01). The significant interaction of sex
and impulsivity (F = 4. 66; df = 1, 156; p <. 05) indicates that this
effect is due to the high impulsive female groups higher cheerful-
ness rating,

Interaction: ‘The period of conversation between blocks of
trials was Limited to three minutes and to non-task related topics.
For this reason the types of inte? ‘ms were insufficiently varied
to be amenable to parametric ana In general, all interactions
were positive or neutral in tone.

‘The non -independence of these two person responses is dem-
onstmted best by the wesults of attempted regression equation de-
velopment., Althoucsh sex and impulsivity were relevant factors to

other variable .. the- did not account for a significant portion of the
variance in the ~ e o responses made in these trials. The most
signiticant pred: o 2f noncooperative responses was the number
of cooperative =~ nses made by a subject's partner (F = 17, 528;
df = 1,80; p <.C1). [hese two measures, cooperative responses

by one's partner “nd noncooperative responses by the subject, were
negatively corrolted (r = -, 435). This result may be interpreted as
indicating a dya ! 2mitude toward competition or cooperation is as
important as th: chamcteristics of either person alone.

In additisn, Table VII shows the correlations between the
mood st les and response choices. Only the relationship between
the number of uncooperative responses and cheerfulness measured
after the experiment was significant.

Summary and Conclusions

The hypothesis that impu'sivity is related to response style
in the Prisoner's Dilemma task was partially supported by the corre-
lation between the Barrmtt Impulsiveness Scale scores and number of
noncooperative responses, This effect was not strong enough to
produce significant differences in ANOVA's of the response measures.

The phvsiological response measures were not significantly
affected by whkether Ss were more or less cooperative than the average.
This result is clouded by the generally competitive style adopted by
most Ss.
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The mood of these Ss was not significantly related to response
styles.

The limited communication permitted between blocks of trials
was apparently enough to increase the coope rativeness of Ss signifi-
cantly (see Table I). Additional communication might have shown
the differential effects »f similar and dissimilar pairing by sex and/or
personality dimensions, but this must await further study,



TABLE 1

Ratio of Cooperative to Noncooperative Responses
for Sex and Impulsivity Pairings

Trall* Trial Il
Ratio S. D. Ratio S. D.
1. HiM/HiF . 431 . 277 2,214 3.484
2. HiM/IoF . 852 1. 010 .329 . 384
3. HiM/LoM . 554 . 350 1.913 3.143
4. HiM/HiM . 650 . 481 . 798 . 836
5. HiF/lLoF . 673 . 383 . 620 . 489
6. lil*/HilF . 662 . 398 . 754 . 394
7. Hil'/LoM . 316 . 168 . 872 . 639
8. loF/Lol’ . 668 . 541 . 468 . 322
9. LoM/LoM . 518 . 404 < 20D . 238
10. IoM/LoF . 067 . 648 . 398 . 302

*Trials I and II were significantly different (F = 1,948, df = 1, 144,
p <.05)



TABT.E 1l

Reaction Time Means for Sex and Impulsivity Groups
First 30 Trials and Second 30 Trials

T'rial | A AL i
RT RT SD R'T RT SD
Females*
Hizh Impulsive 1. 89 . 944 10 . 825
Low Impulsive 2,05 1,083 1. 80 . 933
Males
Hich Impulsive 2,34 . 780 2.20 1. 102
Low Impulsive 2.31 1. 144 2.12 . 986

*Fenales were significantly faster in response times (F = 5. 07;

df = 1,144; p<.05) but no significant difference exists between
impulsivity levels (IF <1) or berween blocks of trials (F = 1.398, p >.10).
Also no significant interaction was found between these thiree factors.



TABLE 111

Physiological Responses
of Cooperative and Noncooperative Subjects*

Coope rative Noncoope rative
Trial I Trial 11 Trial 1 Trial 11
Mean SD Mean SD Mean SD Mean SD
HR 80,12 12,70 76.34 12.63 79.72 13.40 78.14 11,58
SC 22,90 14.65 25.64 18,065 19.68 12,53 22,12 12,88
GSI{ NO. 2. (}(" - ].45 070 2. 09 1. 30 1. 49 091
GSR Amp. 2,01 R . 60 . 34 [ J st T .76 ST

*Subjecr: categorized on the basis of a dichotomy at the overall
mean value. No significant differences were found between
coopz rative and noncooperative groups.



TABLLE IV

Physiological Responses of Sex=Impulsivity Groups

HR SC GSR Amp. GSR No.
High Male 73.57 22.9 1.135 1. 60
High FFemale 83.00 2005 1.032 1.48
Low Male 72.96 2507 . 025 1.76
Low IFemale 83. 25 16. 8 1,539 1.41




TABLE V

Physiological Values for Trial Blocks

Trial I Trial 10
HR 78.93 77.49
SC 20, 59 22,06
GSR N 1,86 1.25

GHR Ao, 1,69 . 60




TABLE VI

Correlations of Personality Measures and Performance

No. of Coop. No. of Noncoop.
Amount Won Responses Responses (overall)
BIS . 0501 -. 1056 . 2037*
ES -. 0381 - 1551 . 1421
E . 0136 -, 1652 . 1589
N . 0165 -. 0513 . 0481
15 -. 0731 . 0151 -. 0440
NURT, L4587 . 0843 -. 0116
SUC. . 0345 . 0484 . 0054
I-E. L1176 -. 1267 . 0329

*Significant at p <. U1



Hi Male

Hi Female

I o Male

Lo IFemalc

Hi Male

Hi Female

Lo Male

Io Female

X
SD

X
SD
SD

X
SD

Mood Reports by Sex aud Impulsiveness Groups

Anxiewe" 4 Hostilityl' 2

5. 952
4,477

5. 050
4, 298

3. 190
. 060

. 750
<. 178

4, 286
4.573

2.900
4,179

2.095
2,962

2.750
3. 075

1Impulsivc-mr.ess factor significant

2gex factor s ignificant

3pre/Post difference significant

TABLE VII

Pre

5. 952
5. 509

4.300
5. 286

3.095
4.538

1. 700
2,408

Post

7.143
6.830

3. 400
4,706

4,000
4,572

2.000
1.947

4Impulsiveness-Sex interaction significant

Depression

4.238
4. 668

3. 150
3. 297

1, 762
2, 862

2,100
2,382

3. 571
4,728

1. 900
2, 845

2.150
2,421

1.700
1. 809

1

Cheerfulness!»4

11,762
3.434

12,950
4,628

11,286
2. 473

10, 500
3. 859

11.333
3. 851

13. 300

3.695

10. 762
3.015

9.900
2.900



TABLE VIII

Correlations of Mood Scales and Response Choices

No. of Cooperative

No. of Noncooperative

ReSponses Responses

Mood Pre Experiment

Anxiety -.0853 .0516

Cheerfulness . 0241 -, 0576

Depression =0121 .0161

Hostility -.0214 . 0453
Moaod Post Expe riment

Anxiety . 0605 . 0859

Cheerfulness . 0293 -, 1926*

Depression . 0433 . 1299

Hostility .0730 .0517

*p €. 05

g s
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POST PD QUESTIONNAIRE

1. Why did you velunteer for this experiment? Circle one or more:
interested Needed money For Fun
For Adventure Why Not? Other

2. Did you have trouble findirg 1)Baylor- Yes No
2) The right rcom ~ Yes No
3) A parking place - Yas No
3. Did you know or suspect) that you had a human partaer irom the beginning of the
experiment, i.e. during the fizst 30 crials?
4. What tipped you off?
5. Do you think your partner was cocperadve?
6, Do you taink your partner was competitdve?
7. {(a)., Whart efiect did the knowlzdge at the sex ofthe cther subjecr have on your
regponses during the wark?
{b.) Would you ratiier heve had a male of a female as the other subject in the
experiment?
3.7a), In gen=ral, <id you like the experiment?
(b). WVeve the electrodes incomiortable? Explain
{c), Did vou like the decicion task itself?

{d), Dv you think the stakes win or lose 5¢, 10¢) were oo high or too low or
obout right?

#. T/pnatwas your strategy during the experiment?

14, Did the fact that this study was conducted through the Psychiatry dept. have any
efi:ct on your performaice cn the experimental task? If so, what?

1i. How much do you need the money you got irem this experiment? Circle one.

7 o 3 4 3 2 t
A Jot So-So Don't Need

12. Do you think your partner won more or less than you?

QEPRODUCIBILITY, OF THE

ORIGINAL PAGE 18 POOR



friendly
weary
lonely
satisfied

worried ==------

tense
lively
dependable
sarcastic

truthiul ===ce===

annoyed
warm-hearted
washed-out
depressed

forgetful ------

carefree
jittery
active
alert

able to work ---

nausea

grouchy
sociable
muddled

worn-out ------

sad

tired
irritable
ashamed

on edge -------

cheerful
slowed-down
good natured

-------------------

Mood Scale

De scribe your present mood with your first
reaction to each of the following words. Do
not be concerned about remembering respons-
es to previous items in the list; just respond
to each word individually.

NOT QUITE
AT MODER- A
ALL A LITTLE ATELY BIT

(=jefelofoloclololaloflelefloleclelellclolcfclclclcloflelefelelololel=l=
OOOOOOOOOOOOOOOOOOOOOOOOOOOO?OOOO
(=l=jejafefelslo olel=Neleleleoleleloelcleleclcfolefelele=leleol=l=l=1=
=lejelolelololeoleolelolleleleleclcleclclelolclofolelelelelclol=l=l=l=)

EX-
TREMELY

Sli=lejlejlejloloflolelelelelolelelelelclolclclofclclclelelsleclelolele)



NOT QUITE
AT MODER- A  EX-
ALL A LITTLE ATELY BIT TREMELY

blue 0 0 0 0 0
headache 0 0 0 0 0
vigorous 0 0 0 0 0
nervous 0 0 0 0 0
bushed ~~=--cccccccccccacccccnnaa- 0 0 0 0 0
angry 0 0 0 0 0
spiteful 0 0 0 0 0
resentful 0 0 0 0 0
efficient 0 0 0 0 0
fOggy ---=ecemmmmecmecmccccceeaaa- 0 0 0 0 0
kind 0 0 0 0 0
able to concentrate 0 0~ 0 0 0
shaky 0 0 0 0 0
pleasant 0] 0 0 0 0
sleepy ----=ecemcmcmeceeceaoas 0 0 0 0 0
fatigued 0 0 0 0 0
happy 0 0 0 0 0
bad-tempered 0 0 0 0 0
loss of appetite 0 0 0 0 0
discouraged -----ecee-cecaceoaooo.. 0 0 0 0 0
confused 0 0 0 0 0
well-rested 0 0 0 0 0
full of pep 0 0 0 0 0



EYSENCK PERSONALITY INVENTORY

FORM B
By H. ). Eysenck
and Sybil B. G. Eysenck
Nome__ . Age Sex_
Grade or C. :cupation Date
School or Firm Marital Status.

INSTRUCTIONS

Here are some questions regarding the way you behave, feel and act. After
each question is a space for answering ‘‘Yes,”’ or '’No.”

Try and decide whether ‘'Yes,” or “No’’ represents your usual way of acting
or feeling. Then blacken in the space under the col-

0" " " " Section of Answer

umn headed 'Yes'' or 'No. Colum *C:t‘ndh
Yes No
Work quickly, and don’t spend too much time over ' #
any question; we want your first reaction, not a long Yes No
drawn-out thought process. The whole questionnaire & '

shouldn’t take more than a few minutes. Be sure not

to omit any questions. Now turn the page over and go ahead. Work quickly, and
remember to answer every question. There are no right or wrong answers, and this
isn't a test of intelligence or ability, but simply a measure of the way you behave.

PUBLISHED BY EDUCATIONAL AND INDUSTRIAL TESTING SERVICE
BOX 7234, SAN DIEGO. CALIFORNIA 92107

COPYRIGHT « 19613 BY EDUCATIONAL AND INDUSTRIAL TESTING SERVICE
ALL RIGHTS RESERVED
REPRODUCTION OF THIS FORM BY ANY MEANS STRICTLY PROMIBITED
PRINTED IN U 8 A



. Doyou like plenty of excitement and bustle around you?

. Have you often got a restless feeling that you want

something but do not know what?. . .. ... .. ALorBei

3. Do you nearly always have a "ready answer" when
people talkto you? . . . ... ...
4. Do you sometimes feel happy. sometimes sad. without
any real reason? .. ... ... e s e TR 3 Lo APy
5. Do you usually stay in the blck(round at pi.ties and
"get-togethers"? . . . .. o b A T AR it OREAE,
6. As a child did you always do as you were told imme-
diately and without grumbling? . . . . ... ... ......
7. Do you sometimes sulk? . ...................
8. Whan you are drawn into a quarrel, do you prefer to
"have it out” to being silent hoping things will blow
O r Lo T B e o it L e S Y I o S T L I 1
D, Are you moody?. . « - . s e h s e e
10. Do you like mixing with people? . . . . ... ... ..
11. Have you often lost sleep over your worries? . .
12. Do you sometimes get cross?
13. Would you call yourself happy-go-lucky ?
14. Do you often make up your mind too late?. .
15. Do you like working alone? , .. .. ......... ...,
16. Have you often felt listless and tired for no good
P ORBON D s s s s Ry s e s e e e N 1 e et '
17. Are you rather lively? . ..........c0 0000 -
1%, Do you sometimes laugh at a dirty joke? .........
19. Do you often feel "fed-up”? . . ................
20. Do you feel uncomfortable in anything but everyday
Lo O 7 ety e et it Eaeshl o eie e s Sy AN Wil o hi b ps
21. Does your mind often wander when you are trying to
attend closely to something? . ... . ............
22, Can you put your thoughts into words quickly?. ... ..
23. Are you often "lost in thought"? .. ... ... A o Bt AR
24. Are you completely free from prejudices of any kind?
25, Do you like practical jokes?. . . ... ............
26. Do you often think of your past? ., ., .. ........,..
27. Do you very much like good food? . . . ...........

28, When you get annoyed do you need someone friendly

. Do you sometimes boast a little ?

to talk to about it? . , ... PR SN oy Sy e B

Do you mind selling things or asking people for money
for some good cavze? ., .,..... A S e B e P
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a4,

36,

a1.

38,

39,

40.

11.

42.

43,

44.

45,

46,

47.

48,

49,

51.

62.

53,

54.

55.

57.

I R B

Are you touch:’ about some things? .

Would younunrhlthomoonmrownthnlowl
boring party? .......

I ) .

Do you sometimes get so restless that you cannot sit
long in a chair?...... R Y i o s

Do ,nu like planning things onrdully. well ahead of
time?.

R I R . e

Do you have dizzy spells? . ..........
Do you always answer a personal letter as soon as
you can after you have read it?. .. .............
Can you usually do things better by figuring them out
alone than by walking to others about it? ....... s
Do you ever get short of breath without having done
heavy work? . ...... O S TR T e S ‘e

Are you an easy-going person, not generally bothered
about having everything "just-so"? . . ...........

Do you suffer from "nerves"?

Would you rather plan things than do things?. . . . . s

Do you sometimes put off until tomorrow what you
ought to do today?

Do you get nervous in places like elevators, trains or
tunnels? . . .

When you make new friends, is it usually you who
makes the first move, or does the inviting? . ......

Do you get very bad headaches? . . .............

Do you generally feel that things will sort themselves
out and come right in the end somehow?. .. .......

Do you find it hard to fall asleep at bedtime? ......

Have you sometimes told lies in your life? ... .....

Do you sometimes say the first thing that comes into
your head? . .........0 000 S B e

Do you worry too long after an embarrassing
experience?

Do you usually keep "yourself to yourself" except with
veryclosefriends?. . .. ..........00vuvin.un

Do you often get into a jam because you do things with-
Gl G DY AT Sy et i L A e b R R B e

Do you like cracking jokes and telling funny stories to
e s da U1 fr e s B e e e D

Would you rather win, than lose a game?....... 3

Do you often feel self-conscious when you are with
R g e e A e e e e e m R

When the odds are against you, do you stil] usually
think it worth taking a chance? . .. .............

Do you often get "buuerﬂles in your stomach" before

00 300 B0 00 a0 U e 13 0 e e e e el ) T S T e A S S g R S e e S D i RN e e L A (e S e i
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EPPI S-N Scale

INSTRUCTORS FOR TAE S-N SCALE

The following 54 pairs of items are statements about
things you may or may not like; about ways in which you
may or may not feel. They are statements of preference.

You are to choose the statement that is most ctaracter -
istic of what you like or how you feel. If both statements
describe how you feel, choose the one which is most
characteristic of your feelings. If neither statement ac-
curately describes how you feel, then you should choose
the one which you consider to be less inaccurate.

Your choice in each instance should be in terms of what
you like and how you feel at the present time, and not in
terms of what vou think you should like or how you think
you should feel. This is not a test. There are no right
or wrong answers. Your choice should be a description
of your own personal likes and feelings.



10, a.
b'

11. a.
b.

1285

b.

I like to accomplish tasks that others recognize as requiring skill
and effort.
I like my friends to encourage me when I meet with failure.

When planning something, 1 like 0 get suggestions from other
people whose opinions I respect.
I like my friends to treat me kindly.

1 like to have my life so arranged that it runs smoothly and without
much change in my plans.
I like my friends to feel sorry for me when I am sick.

1 like to be the center of attention in a group.
I like my friends to make a fuss over me when 1 am hurt or sick.

1 like to avoid situations where I ain expected to do things in a conven-
tional way.

I like my friends to sympathize with me and to cheer me up when 1

am depressed.

1 like to do my very best in whatever 1 undertake.
I like to help other people who are less fortunate than I am.

I like to find out what great men have thought about various problems
in which 1 am interested.
1 like to be generous with my friends.

I like to make a plan before starting in to do something difficult.
I like to do small favors for my friends.

I like to tell othe. people about adventures and strange thing s that
have happened to me.
I like my friends to confide in me and to tell me their troubles.

I like to say what I think about things.
I like to forgive my friends who may sometimes hurt me.

I like my friends to encourage me when I meet with failure,
I like to be successful in things undertaken.

I like my friends to be sympathetic and understanding when I have
problems.
I like to accept the leadership of people 1 admirc.



13.

l"’:.

15,

17.

18.

19.

20,

24,

e

5T 55

. a.

b.

.CTDJ

b.

I like my friends to treat me kindly.
I like to have my work organized and planned before beginning it.

I like my friends to make a fuss over me when [ am hurt or sick.
1 like to talk about my achievements.

I like my friends to feel sorry for me when I am sick.
I like to avoid situations where 1 am expected to do things in a
conventional way.

I like my friends to help me when I am in trouble,
I like to do things for my friends.

I like my friends to do many small favors for me cheerfully.
I like to judge people by why they do something--not hy what they
actually do.

I like to form new friendships.
I like my friends to help me when I am in trouble.

I like to judge people by why they do something--not by what they
actually do.
I like my friends to show a great deal of affection toward me.

I like to be called upon to settle arguments and disputes between
others.
I like my friends to do many small favors for me cheerfully.

I feel that I should confess the things that 1 have done that I regard
as wrong.

I like my friends to sympathize with me and to cheer me up when 1
am depressed.

I like my friends to sympathize with me and to cheer me up when I
am depressed.

When with a group of people, 1 like to make the decisions about
what we are going w do.

I like my friends to feel sorry for me when I am sick.
1 f2el better when I give in and avoid a fight, than I would if I tried
to have my own way.,

I like to participate in groups in which the members have warm
friendly feelings toward one another.
I like to help my friends when they are in trouble.

o el P e e s
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26, a.
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27. a.
b.
28. a,
h.

29, a.

30.a.
b.

31. a.
b.

32, a,
b.

33.

oo
. .

34. a.
b.

35. a.
b.

36. a.

25

38. a;

I like to analyze my own motives and feelings.
I like to sympathize with my friends when they are hurt or sick.

I like my friends to help me when I am in trouble,
I like to treat other people with kindness and sympathy.

I like to be one vi the leaders in the organizations and groups to
which | belong.
I like to sympathize with my friends when they are hurt or sick.

I feel that the pain and misery that I have suffered has done me
more good than harm.
I like to show a great deal of affection toward my friends.

I like my friends to be sympathetic and understanding when I have
problems.
I like to meet new people.

I like my friends to do many small favors for me cheerfully.
I like to stay up late working in order to get a job done.

I like my friends to show a great deal of affection toward me.
I like to become sexually excited.

I like my friends to make a fuss over me wien I am hurt or sick.
I feel like blaming others when things go wrong for me.

I like to help my friends when they are in trouble.
I like to do my very best in whatever I undertake.

I like to do small favors for my friends.
When plannirng something, I like to get suggestions from other
people whose opinions 1 respect.

I like to be generous with my friends.
I like to nnake a plan before starting in o do something difficult.

I like to show a great deal of affection toward my friends.
I like to say things that are regarded as witty and clever by other

people.

I like to sympathize with my friends when they are hurt or sick,
1 like to say what 1 think about things.

] like to help my friends when they are in trouble.

b. 1 like to be loyal to my friends.



D.

40, a.
b.

41. a.
b.
42, a.
b,
43. 1.

b.

50. a.
b.

ol.a
b.

S
b.

| like to be generous with my friends.
I like to observe how another individual feels in a given situation.

I like to forgive my friends who may sometimes hurt me,
I like my friends to encourage me when 1 meet with failure.

I like to experiment and to Iy new things.
I like my friends to be sympathetic and understanding when I have
problems.

I like to keep working at a puzzle or problem until it is solved.
I like my friends to treat me kindly.

I like to be regarded as physically attractive by those of the op-
posite sex.
I like my friends to show a great deal of affection toward me.

I feel like criticizing somecne publicly if he deserves it.
I like my friends to make o fuss over me when I am hurt or sick.

i like to show a great deal of affection toward my friends.
I like to be regarded by others as a leader.

1 like to show a great ceal of affection toward my friends.
When things go wrong for me, I feel that I am more to blame
than anyone else.

I like to do new aund different things.
I like to treat other people with kindness and sympathy.

When I have some assignment to do, I like to start in and keep
working on it until it is completed.
I like *o help other people who are less fortunate than I am.

I like to engage in social activitizs with persons of the opposite sex.
I like to forgive my friends wha may sometimes hurt me.

I like to attack points of view that are contrary to mine.
I like my friends to confide in me and to tell me their troubles.

I like to treat other people with kindness and sympathy.
I like to travel and to see the country.

I like to help other people who are less fortunaie than I am.
I like to finish any job or task that I begin.



wn

St
oo
. .

54, a.

I like to do small favors for my friends.
I like to ergage in social activities with persons of the opposite sex.

I like my friends to confide in me and to tell me their roubles.
I like to read newspaper accounts of murders and other forms of
violence,

INSTRUCTORS FOR THE I-E SCALE

This is a questionnaire to find out the way in ‘which certain
imnortant events in our society affect different people. Each
item consists of a pair of alternatives lettered a or b. Please
select the one statement of each pair (and only one) which you
moure strongly believe to be the case as far as you're con-
cerned. Be sure to select the one you actuaily believe to be
more true rather than the one you think you should choose or
the one you would like tc be true. This is a measure of per-
sonal belief; obviously there are no right or wrong answers,

Please answer these items carefully but do not spend too
much time on any one item. Be sure to find an answer for
every choice.

In some instances you may discover that you believe both
statements or neither one. In such cases, be sure to select
the one you more strongly believe to be the case as far as
you're concerned. Also try to respond to each item inde-
pendently wher making your choice; <~ not be influenced by
vour previous choices.



10: a.

b.

1 21

Children get into trouble because their parents punish them too
much.

The trouble with most children nowadays is that their parents
are too easy with them.

Many of the unhappy things in people's lives are partly due to
bad luck.
People's misfortunes result from the mistakes they make.

One of the major reasons why we have wars is because people
don't take enough interest in politics.

There will always be wars, no matter how hard people try to
prevent them.

In the long run people get the respect they deserve in this world.
Unfortunately, an individual's worth often passes unrecognized
no matter how hard he tries.

The idea that teachers are unfair to students is nonsense,
Most students don't realize the extent to which their grades
are influenced by accidental happenings.

Without the right breaks one cannot be an effective leader.
Capable people who fail to become leaders have not taken advan-
tage of their opportunities.

No matter how hard you try some people just don't like you.
People who can't get others to like them don't understand how
to get along with others.

Heredity plays the major role in determining one's personality.
It 1s one's experiences in life which determine what they're like.

I have often found that what is going t© happen will happen.
Trusting to fate has never turned out as well for me as making
¢ Jecision to take a definite course of action.

In the case of the well prepared student there is rarely if ever
such a thing as an unfair test.

Many times exam questions tend to be so unrelated to cairse
work that swadying is really useless,

Becoming a success is a matter of hard work, luck has little or
nothing to do with it.

Getting a good job depends mainly on being in the right place at
the right time.
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16.

175

18.

19.

20.

22,

2 oS

a.

S

The average citizen can hae an influence in government decisions.
This world is run by the few people in power, and there is not
much the little guy can do about it.

When | make plans, 1 am almost certain that I can make th:em
work.

It is not always wise to plan too far ahead because many things
turn out to be a matter of good or bad fortune anyhow.

There are certain people who are just no good.
There is some good in everybody.

In my case getting what I want has little or nothing o do with luck.
Many times we might just as well decide what to do by flipping a
coin.

Who gets to be the boss often depends on who was lucky enough to
be in the right place first.

Getting people to do the right thing depends upon ability, luck has
little or nothing to do with it.

As far as world affairs are concerned, most of us are the victims
of forces we can neither understand, nor control.

By taking an active part in political and social affairs the people
can control world events.

Most people don't realize the extent to which their lives are con-
trolled by accidental happenings.
There really is no such thing as "luck. "

One should always be williny to admit mistakes.
It is usually best to cover up one's mistakes.

It is hard to know whether or not a person really likes you
How many friends you have depends upon how nice a person you
are.

In the long run the bad things that happen to us are balanced by

the good ones.

Most misfortunes are the result of lack of ability, ignorance, lazi-
ness, or all three.

With enough effort we can wipe out political corruption.
It is difficult for people to have much control over the things poli-
ticians do in office.



23.a.

26. a.

27. a.
b.

28. a.
b.

29, a.

Sometimes | can't understand how teachers arrive at the grades
they give,

There is a direct connection between how hard 1 study and the
grades I get.

A good leader expects people to decide for themselves what
their jobs are.
A good leader makes it clear to everybody what their jobs are.

Many times I feel that I have little influence over the things that
happen to me.

It is impossible for me to believe thatchance or luck plays an
important role in my life,

People are lonely because they don't try to be friendly.
There's not much use in trying too hard to please people, if they
like you, they like you.

There is too much emphasis on athletics in high school
Team sports are an excellent way to build character.

What happens to me is my own doing.
Sometimes I feel that I don't have enough control over the direc-
tion my life is taking.

Most of the time I can't understand why politicians behave the
way they do.

In the long run the people are responsible for bad government
on a national as well as on a local level.



CONFIDENTIAL

Psychological Screening Test
I. Permission

| hereby agree to complete this screening test which | understand is part of
a selection procedure for subjects for psychological and physiological studies to
be conducted by Robert Roessler, M. D. I understand the results will be confi-
dential and the test will be destroyed as soon as the selection of subjects has
been completed.

1f 1 am selected, the nature of the experiment will be further explained to
me and if I agree to participate, my consent for further experimentation will be
obtained. .

Signed: Age Sex
(subject)

Address: Telephone No.

Date:

II. Instructions
Part A:

Here are some statements and questions regarding the way you behave, feel,
and act, After each question is a space for answenig "TRUE" or "FALSE'".

Try to decide whether "TRUE'" or "FALSE'" represents your usual way of
acting or feeling. Then put a cross in the space under the column headed "TRUE"
or "FALSE'.

Part B:

This section contains 48 statements about the way you act and think. You are
to indicate whethor the statement applies to you '"Usually', "Often', '"Occasional-
ly", or "Rarely or Never'' by marking an X in the appropriate column.

Work quickly, and don't spend too much time over any question; we want
your first reaction, not a long, drawn-out thought process. The whole question-
naire shouldn't take more than a few minutes. Be sure not to omit any questions.

Now turn the page over and go ahead. Work quickly, and remember to answer
everv question. There are no right or wrong answers, and this isn't a test of in-
telligence or ability, but simply a measure of the way you behave.



Part A:
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14,
16

17.
18.

19‘
20.
217
223
23.

23,

During the past few years I have been well most of the time,
I am in just as good physical health as most of my friends.
I have never had a fainting spell.

| feel weak all over much of the time.

My hands have not become clumsy or awkward.

I have a cough most of the time.

1 have a good appetite.

[ have diarrhea once a month or more.

At times | hear so well it bothers me.

] seldom worry about my health.

My sleep is fitful and disturbed.

1 feel unable to tell anyone all about myself.

I feel sympathetic towards people who tend to hang on to
their grief and troubles.

1 brood a great deal.

1 frequently find myself worrying about something.

I have met problems so full of possibilities that I have been
unable to make up my mind about them.

I get mad easily and then get over it soon.

When [ leave home, I do not worry about whether the door is
locked and the windows closed.

Sometimes some unimportant thought will run through my
mind and bother me for days.

Often | cross the street in order not to meet someone 1 see.
I dream frequently about things that are best kept to myself.
I go to church almost every week.

1 pray several times every week.

Christ performed miracles such as changing water into wine.
Everything is turning out just like the prophets of the Bible
said it would.

I have had some very unusual religious experiences.

I believe my sins are unpardonable.

1 would certainly enjoy beating a crook at his own game.
When | get bored, [ like to stir up some excitement,

I do many things which 1 regret afterwards (I regret things
more or more often than others seem to).

I can be friendly with people who do things which I consider
wrong.

Somne people are so bossy that I feel like doing the oprosite
of what they request, even though I know they are night.

1 like to flirt.

1 am attracted by members of the opposite sex.

| never attend a sexy show if I can avoid it.

| like to talk about sex.

1 do not like to see women smoke.

Sometimes | enjoy horting persons | love,
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13.
14.
15.
16.
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18.

19.
20.

TRUE FALSE

21.
22,
23.
24.
25,

26.

27

28.

29.

30.

31,

32,

33.

34

35,

36.

37.

38.




Part A continued: Page 2
TRUE FALSE

39. 1 have had very peculiar and strange experiences. 39.
40. 1 have strange and peculiar thoughts. 40.
41. I have had blank spells in which my activities were inter- 41,

rupted and I did not know what was going on around me.
42.  When [ am with people, | am bothered by hearing very queer 42,

things.

43. At times | have fits of laughing and crying that I cannot 43.
control,

44. 1 have had no difficulty in keeping my balance in walking. 44.

45, Parts of my body often have feelings like burning, tingling, 45.
crawling, or like 'going to sleep''.

46. My skin seems to be unusually sensitive o touch. 46.

47. My plans have frequently seemed so full of difficulties that 47.
I have had to give them up.

48. 1 am easily downed in an argument, 48,
49. 1 find it hard to keep my mind on a task or job. 49,
50. My way of doing things is apt to be misunderstood by others. 50.
51. | sometimes feel that | am abaut to go to pieces. Sl.
52. I feel tired a good deal of the time. 52,
53. If I were an artist, 1 would like to draw flowers. 53.
54, If I were an artist, [ would like to draw children. 54,
55. 1 like collecting flowers or growing house plants, 55.
56. 1 like to cook. 56.
57. When someone says silly or ignorant things about some- o7,
thing 1 know, I try to set him right.
58. I am not afraid of fire. 58.
59. I am made nervous by certain animals. 59.
60. Dirt frighisns or disgusts me. 60.
61. I am afraid of finding myself in a closet or small closed 61. g
place.
62. 1 have often been frightened in the middle of the nigk*. 62,
3. I like science. 63.
64. I think Lincoln was greater than Washington. 64.
635. 1 very much like horseback riding. 65.
66. The man who had most to do with me when I was a child 66.
(such as my father, stepfather, etc.) was very strict with
me.
67. One or more members of my family is very nervous. 67.
68. In my home we have always had the ordinary necessites 68.

(such as enough food, clothing, etc.).



Adjective Checklist

Part B:

—
L]

L e o Y T =N =
S 0 S R R NG S a0 R o O O R SR

—
S o

18.
19,
20.
21.
22¢
23.
24,

1 like excitement. .. covsesesssssocscasncosssssssssssnnse
I answer QUICKIY..vcoeesvvnscsscecscceccccsscccssncances
I am restrained....cceseessssscssssccsssssosssscsssscsccs
I like to watch fir@sS..seessececesecccescsvecescscscssnns
Iwrite neatly.ceccececsccssossscsccsasscscsscsvscsssssssscs
1 am free and SpONtaN€OUS. s ssscsssscssssssssssssssessnss
L amCarefil oo visais oo sinnmssniscosiossevnsisiessisssssvesese
1 am restless at leCtUreS.scsceccsvscecsccssssssesvenssns
Y@L BIOWIY. s s s i o v asnnsinisionissinsnsnnsosiasiasesasssssseas
I buy things which I don'tneed.....cceeceeveeaccasncscese
I like new SituUAtIONS. cccsvsosssssssscsscssssescsssssscss
I like variety In My WOZK. sccossscsssssssscscsenessssass
1 like to read. ccsessscssnssescecsssssscccsssscsnsessnns
1 shout at PeOPle. cccvessssesessessssssssscessssscscsses
1 speak slowly and deliberately......cccoeveeevacasccsnnes
I like mathematiCs. cceseescscccrsestsssscoccsccsssscans
1 am a calm thinker....co00000000es0crsssoncscsansanens
I like detailed WOTK: . sescossssssssssvscncassssascsnsacs
1 like competition. . ceessssesscssssssssssssccssssscseese
1 walk and move fast..cecesesocscsscsvcecssesscscsscnse
1 say what I feel like saying. .o cecescsoscvocssccsscascssnse
Fiam: @asily Do e s o rtiol & C'oioiste otpleteioio s o oinia nio 0 lsle oln e s s a o 518
I throw things or DANE AOOYS: . ss s siseeeiss sasesesssesssse

Iamagwd Hstener..-....-nu-........-..---.......-.
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Part B continued: (Page 2)

25.
26.
27.
28,
29.
30,
31.
32,
33.
34.
35.
36.
37.
38.
39.
40,
41,
42,
43,
44.
45,

46.

47,

48.

1 say things which | later regret....ceccevesccessccsnses
My hands shake when doing fine tasks......cco0000r0000e
I am easily distracted. .oseeeeeeecsesscccccessnssncsses
I like to take CHANCESB. cceevesscscsssssssscsscsnsscnnnse
I act on IMpulsSe. ceeesesessssscssossossssssssncssccsses
I complete what | Btart.ceeecesceccccscsccscsssscsssesnes
1 am BeriOUS. cocoeovcscssessssscseceserenssscscessane
1amenthusiastic...........................;.........
I concantrate easily il aacis iols niss oo s s siessisians s anis
1 take dares Just f0r fUN. ceccscecscsccacsncsssosssssnsse
] am CarefIres. . cccosenrssenssssssssssssncessvansensss
I ke risky situations..ceeesescscccscoconcescscsncanas
I take chances...ceesssvssssncecssssssesscsaccsscsosas
] am patient. . cccocssssessoscsssssssesssssessssasssnss
I let myself '"g0'' at @ PATLYsesscssssscesessacsscsnccces
I liven up dull parti®s, ceecscssosvscsossessnscsscnnssos
I ke golfing: . oo sscasnncscnnanngacasssssssnssnesassses
Imake friendnieasilye s o e siseces soeieslonoaeasassals
1 am happy=g0=IUCKY. ccsasssscscssscssscsccccssssseses
1 like complex problems. seeesssssssoscsscsescscsccnnns
I think before I 8Ct.cccsecssssscccscosscrccscecsccssnces
I like simple approaches to lfe....ocevvviennsnncnnennn
I change my plans.c.ic.ccsioncaninsscosissnscesosseosesos

Iam impulsive...'.ll'.l..l.l......l.......l"..'...
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Instructions for Prisoner's Dilemma Task

SUBJECT A

You will be given five dollars which is yours to keep and
another three dollars to use in this task. It is possible to gain
more money or to lose some by performing the decision task I am
about to describe, There will be ninety trials and on each trial you
will make a choice between the two green buttons on the top of your
module. When the small red ready light between the buttons comes
on, either push button #1 or push button #2, When you have responded
the ready light will go out, indicating your response has been recorded.
Fifteen seconds after the ready light comes on the result of your re-
sponse will be displayed to you via the four red lighis on the front

panel of your module, Now, you will notice on your pznel that two
performers a: ermed to by the letters A and B. As is marked
on your modul:, v :re A, In this experiment performer B is a
progzrammed @ v -2 generator. In an earlier experiment the other
performerwas -l person., Mow I will explain the four lights on
your panel, on »7 wiich will come on after every trial.

Suppo:ie - ou choose o press button #1 and the random response
equipment happon= to make a #1 response also, then you each win 5¢.
If you choose i 2nd the equipment chooses #2, you lose 10¢ and B

wins 10¢, If vou choose #2 and the equipment chooses #1, then you
win 10¢ and B 1hses 10¢.

A re there any questions?

Since you have electrodes attached to one of your hands you
will need to keep that hand as still and as relaxed as possible during
the experiment, Use only the altemate, free hand to push the buttons.
It is very important that you do not move your wired-up hand and arm!

Now I will leave to check to be sure your electrodes are work-
ing properly. It will take about four minutes so just sit here, relax
and try not to move your wired-up hand and arm. When the red ready
light comes on in a few minutes the experiment is ready to begin and
you should make your first response by pushing #1 or #2, Fifteen



Instructions for Prisoner's Dilemma Task, Subject A 2
seconds after that light appears, the result of your response will be
displayed for five seconds and then the ieady light will come on again.

Continue making choices each time the ready light comes on
until we tell you to stop. There will be a shoxt break after the first
30 trials.

Any more questions?
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REPRODUCIBILIYY OF THE
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Carati fra ‘f:u.".’u'..r frove supjeets selected f-‘ll‘ CNL Y

scores o the Barron Lga Strength Seale (Es)and on the
Baveatt Lmpulsivencss Scale (BIS) diffeved in the nin:
i of signals correctly detcesed in g visnal monitoring
task during a 72-bour sicep de;
Subjects wha scored high on the Es scale detocted mior
signals than did normal or low Es subjects, Subjosts
vho scored low on the BIS afso porformed sipnifica: th
better on the vigilance task. Steep deprivation pro-
duced substantiol decrements i forr  performane.

Prrvation cxperiment

meastres. The results are discussed i relation to the
cflects of personality types on perfornance during
sleep deprivation,

Introduction

The effects of sleep deprivation upon human perfor-
mance have been studicd by many investiogators (Wil
liams, ¢t al., 1959, Wilkinson, 1968; Naitoh, et al,,
1971; Hamilton, et al. 1972: Taub and Berger, 1974).
These stucdies have boen ¢

| wracterized by subotant al
¢ s wvidence that some of
; :
related 10 personaliy
VT0). Inoan attempr o
dity, subjects in this
CNDETEnt were sl e basis of personality
variabies,

“'Il{s'\' ‘ il .!;llw:vr\' ‘ 4 3
this mdividunl variaz:l
(Stravsbaugh and 1

clarity the sources «

Mo:: factor-analyti
meastres report that

account tor most of &

seifereport persoaal'vy

v orthogonal dismensions
tenee. These dimensions are
extroversion-introver ! neuroticism-ego strenath

[ '

Repares have conflicied

W introversion or ¢u-
LOVersion 15 associo:

¢  better vigilance perfor
mance (Ifalcomb and Kirk, 1965, Shaninugam, 19653,
Eysenck, 1967). Some of the inconsistent results are
due to variablé experimenzal conditions, some are the
result of the personality measures employed. The Ey-
senck scale, the most commonly used extroversion

measuie, is made up of both sociubility and tmpulsive.
ness items (Eysenck and Eysenck, 1963). However, the
Barrate Impulsiveness Scale (BIS) is comprised exclu-
sively of impulsiveness items. The BIS has been shown
to be related to reaction times in comples tas! s, variabi-
lity in response latencies, and errors on a visual vigilance
task (Barratr and White, 1969; Roessler, 1973). Sub.
jects with high BIS scores made more errors and had
longer response latencies than other subjects in per-
forming perceptual motor tasks (Barrate, 1967).
To elucidate the relationships between personal ty and
vigilance performance, the Barron Ego Strength Scale
(Barron, 1956). and the BIS were emploved to sele ¢
subjects in a 72-hovr sleep-deprivaion exporiment, In
a previous experiment in this laboratory, persors wish
high ego streagth scores performed better than low Cin
strengih subjects on a vigilance task during 24 haurs of
sleep deprivation (Strausbavgh and Roessler, 1970)

The cee sirength (Es) scale, which is highly cosrlepad

with the neuroticsm seale from the Evsenck Personaliny

DN, i AR l*"n'.’. ; 1 '.l 48] I ‘.'N‘lﬂ".] 1'(_'\(\'!!{_"‘ ! L
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should therefore be well suited for prediction of |
tormuanee on a sustained vigilance sk under stic

Usced together to selecr subjects, it was hypotheaized
that the Es s ale el the BIS ‘.‘.'ul]:-] ]).g mote predictive
of vigilance perfimance than either used alone, S

Tt . '
Al ]-l,!',tl !.'v sUre I8 a8 '."': Y SU

1}

erior periormance

a1 tarls ARTR 4 Ve .
and a high BIS score is assoctuied with mterior perfor.

mihice, i:!:' l‘.'."‘n;‘l‘..u i ul‘. persons *\U:‘i!‘-','. lii_‘h( I {
scales was !Il'L't!lL'l!'\! to be stnilar to that of \U“l Cis
scoring near the mean on both measures, Similarly,
those persons with fow Es/low BIS scores were 1
dicted 1o perform at the level of subjects with EFs and
BIS scotes near the mean. In addition, superior per
tormance from high Es/low BIS subjects, aud inferior
performance from Es/high BIS subjects was predicte:.
o was also predicted thar there wvould be differentia!
rates of performance decrement amang the personality
groups, with the high Es/low BIS maintaining perfor-
mance best

Y

Experimental Procedure

Subjects: Sixteen adult males, ages 18 to 33 years
(mean age 24,6 years) were recrvited. o recruiting
subjects the formation of four groups was attempted,
based on the subjects’ scores on the Es scale and the
BIS falling at lease & . 75 standaed deviation from the
mean. However, only 6 persons were identified as low
Ls/low BIS of the 1,000 Ss sercened, and only one of
these was wiliing 1o participate in the study, Thevefore,
the low Es/low BIS group was replaced with a normal
control group composed of S5 who were near the mean
on both the ego strengith and impulsiveness seales (N
F!). Of I]lc m:u‘: thiee ycl'xn'lﬂ.'.il_\' SrOUps, one proup
was high on the cpo strengih seale and low on impul
siveness (N =+ 4), one group was low on Es and high on
BIS (N = 4), and one proup was hivh on both the
Es measure and the BIS (N = 3). Although six high
Es/high BIS subjects voluntecred, three dropped out
early in the experiment. All subjects were in good
physical health, were fully informed as to the nature of
the experiment, signed a standard consent form, and
were patd on an incremental scale for each 24-hour block
of sleep deprivation, Subjects were run in groups of
three and were kept active on performance tasks
throughout cach 6-hour period except for one-half hous
devored to eating and personal hygiene

Procedure: Ss were lirst given one practice session on
we tests which they were to perform during the experi

3 |
(&)
ment. When the Ss returned to the laboratory in the
evening for the 3-night sleep deprivation study, they
were tested for a total of 12, 6-hour sessions, for a total
of 72 hours of wakefulness. Ss were then allowed to
sleep overnighit and upon waking were given another

: gl e eliogy
H-hour tear sesston, the recoveny session. The data r

v « virtlanee oo
ported here ave derived from a complex vigilance per
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pressed by 8 the corresponding meter was iluminatad,
allowing § w determine whether or not the nexdle was

ditlecied, S was instrucied
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1 he perceived
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red abore bution associated with the meter. Failure 1o
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depress the abort b > seconls after ihie

tton within i. 2
needie had

: :
| ..!.'-nu:u.l restlt .f in

=2 ”l'l".. npe l\\] X
shock bei ing dL‘ll\lik(l to the ealt ot
S's e, Such an ervor in detecting the meter detieeton

Sepeldaet et imeter

el tatling to abort detmed an omission v ror, The ti
from needle detle tion to depression of an ahort button
was delined as reaction time,

S monitored the meters in reduced ambicn light

depressing the green butrons in a lefe to wight order
(itercogation), The interrogation rate was defined as
the I'H.u'll11 erof preen buttons pressad per minute. Meter
dellections wier . preprogramme d acconding to a pseudo.
vandom schedule witizing vaviable intervals between
deflections. The schedule provided approsimately 22

meter dellections per 3 minute period with meter de-

flection intervals berwe 3 aid 59 see. Since meter,
detlection. wore of oaly 14 socond dusation, inrer-

o was reat t and abort within

1

the e I time,

Each vigilinee session be s minute rest periold
followed by a 10 mingz: ; Uduring which S was
required o monitor ¢ oo vl display. Then
rine 1 yer H) ~ 1y e a {
uLriny HUNL 24U IT.L:-LI'ILL'\I a list ol

25 word  throueh

v Differen
were used 1 cach tes

fe monitoiing the
S ;'.:Hc;l !'nr df;.!x‘l:f’.}
2 once every 6 hours

visual ¢

throughout the deprivadion ;oriod. Another 10 minutes
of visual monitoving follow 0w - which S was asked
to recall wnd write doven o5 mae of the 25 words as he

could remember, regardicss o wrder of presentauion.
Order of the visudl monitocie g only and viswal moni
toring — word memory condizions was thus countce-
balanced within subjects. S was viven 10 cents for every
word correcily recailed

Only the data from tmals (6
hour petiods) 1,3

9. 01, 12 and 13 (the recovery
session) were used (or an: s i order to reduce dit
valume.

Resulis

Analyses of variance for peated measures were per-
formed on the various porformance measures available
from the vigilance task, When significant F ratios vwere
vhiained, comparisons of paits of means were made
wiiht Duncan’s multiple range test (Kivk, 1968). 'I'Ew
erformance MRS W A b presented separately and!

ali analyses for cach mc

vonee will l.‘:. (]L?LFI"J\.(. :k ore
procecding to the next measese. The four measires
were: (1) nnber of s:‘_.-...f. und stected, i e, omission
crrors (OfFF), 12) number of merers examined in a five
minuic interval, 1 HI... (e tE
er of words f--rfwmn of the 25 w
word-forgeiting scores (W), and (4)

times (RT) i misec For Coore o l;.luu-m» 10 wehich
Siattempted torrespoad, Al of th @ MEASUNSs WIre

on rate (IR}, (37 num:
wels presented, ¢ e,
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ilals, (2) rhe four groups ol subjects, ( Mhe dleve's o
cach porsonalivy dimen jon, and (4) the two leve s o
vigilanee task complexity (visual monitoring oaly
vistal plus auditory monitoring).

Omssion: Ervors: Across the sleen deprivaton wials,
ol omission errors per five minutes showed sigiih
cant incremenis LI (7,45) = 52,32, p<l. 01 ]. In ad
dition, to adjust for ditfferences amonyg Ss in the level
ol thein intial performance, deviation scores were com
:n:!n' b)' '.l'-'L'l"-i“',i”]; the score obtuined on the first test
session with that obtained from the recovery session
(i.c., a bascline score), and subtracting that baseline
average from cach west session score. This also avoided
negative values. This OE deviation score also showed
significant increments across sleep deprivation trlals
[F (3,60) = 62.44, p-<. 01]. Omussicn errors in-
creased 59 % from baseline scores to the end of the
72-hour sleep deprivation pericd (Sce Table l) Both
raw and adjusted OLF scores, then,
deprivation cileet.

reveated dhe sleep

TABLL 1 FE4FORMANCE MEASUIE MEANS ACPCHS SLLLP-DEFAINATIOR TRIALS (ALL
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In addition to revealing increasing OEs over time, OFE
raw scores revealed aditfcrence among the tour groaps

of subjects [F(3,12) 1134, p<<. 01 }: the high Es/
low BIS group peitormed bet, as predicied, followed
by ihe high !-.‘ high BIS wroup, the normal Es/normal
BIS soup, and the low Eshigh BIS group (Table ).
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Using scores adjusted for baseline differene s, the group
differences remain [F (3, 12) = 3.66, p<C. 031, With
Loth scores, then, the high Es/low BIS zroup had sig
nitcantly !U' ot cirors than either the low Es/ high in‘v
he normal Es/noimal BIS group, and the kigh
s/ hish 1)1 s roup fell in botween the hich Es/low BIS
TR |
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group aicl the other two groups, However, the aioup
N tretal wnteraction effect waus not stenilicant, | tlinge
support the hvpothesis of dulering degress of perio
prce decrement among the groups
Furiber analyses for personality effeus revealed difie.
rences among the subjects wirh hish, normal, and low
levels of ego streng ~"n EE(Z, 13) = 14.04, p<, 0]
s with high, novmal, and low
levels of impulsiveness [F (2, 13) = 8.5, p<. 01]

{Table 1L,

TARLE ||l : PER r;.--,_‘
rAV SCO
i 0-¢ ro.ﬂ { i
DEVIATION SCO2E 2 E TRfAL
FROM THE 13-1R EDLU25 DERRIVAT 31\.! 1AL T ROUGH THE £7-72
HOQUR SLEEP DEMRE A-\"," TRIAL,
PIOTE « ALL MEASRES EXCERT WOTD-FORGEITING AW
TATED PE2 S-PAINUTE SEGRIENT OF THE VIGILAN

and among those subject

) SN ALL PO
THIOUGH 1'

1 ARE CALZU-

. R R s et ST,
b operasur | ECQ STREMCGIM | oAl 8 INPULSIVTSS

L T YEIOW AND B | RIGH | Lo i
*---' = e e, o — e - T -

| fraw 5 (‘h |. 14,8 14,6 | 1.3 | 2.9

|JI' BAZEL '-. 1 10.7 12,8 1 10,0 b4

] bev, 1 45.% | 41,3 | +4.4 ‘ -, 4

| Tean o 335,3 35,6 | 31,2 | 5074

by featouisg 21,8 51,9 | 530.5 7.3 |
| joesscone . A0 e (e
= A L =) L plinc] A I |
| 3 I -1se ' ) 15.4 73 {
T A 12 4 ) 19,2 B, ? rat] !
| I . 1 7.8 +7.7 | (8.5 |
Sl e s S e R
! PR T na |

[RT | BATaLirE B 5 P iz 04| s !
| SLV, SCORE 165 3oy st | 75 w2

e =Tl 1) 2 ozl PR e sl
Il thjeces wit aeth p.‘:'fn.:'nul st
ficantiv beaer th and low Bs subjects,
and those subicer alsivencss l'cl.'n”n.-!
stgndicantly beteet FES and high Bl

jects. Again, howes er the Es or BIS groups
X teials interaction i s sy nilicant.

Omission errors were -~ ovncatl e different during the
two levels of task corplesin (v = 7,58, df = 15, p <.
001}. The mean r'.'.r“'\-  of omission errors was predter
(13.93 OEs)-dutirg +i
than during visual moni

Interragation Rate: Across the sleep deprivation trials,
interrogation rate scores showed significant decrements
[F (7,45) = 10.03, P <Z. 011, The same results for
trials were obtained usau deviazion scores LF (3,60) =
5.89,p <.01]. Inte.rogation rates declined 50 4 fron
baseline scores to the end of the 72-hour slecp depri-
vation period.

s he four groups of subjecrs di:"s’uul in raw .‘..nrc.- mnter-
rogation rate (T (3,12) == 4,98, p <. 05]. The group
which had the highest mean interrogation rate was the
high Eeslow BIS group. The nest best pcr[mm:.ncc
was by the high Es/high BIS group, followed by the
love Es/high BIS group and the normal Es nnrm.al BIS
oroup. Fowever, using bascline adjusted scores the
aroups do not difter [F (3,12) = 1.57, p ff'. 19]
Further analvsis of personalite effcets shoved no dilde
rences related to Es but the subjecrs with high, normal,
and low levels of impalsiveness differed on interroga.
tion rate [F (2. 13) = 3. 85, p<Z. 05]; the low BIS sub.
jects had sienificantly faster interrogation rates than did
the hizh BIS subicets, and the normal BIS subjeces {el!l

: e s
between the high and low groups. Again, the groups X
et D o Y

2 and auditory monitoring

ing alone (11, 82 OFs).

= ey TN ey LI i S S )

-en
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. ¢ two levels of
task dithiculiy (v = 3. 20,df = |5, p<, 01). Theie
i highe i!11;*.1{_:“5:-“t.ug'(i‘

Interrogation rates diflered during

74 meters exartined pe,

» mdnues) during visual and auditory monitorine tho
i H H t : T Xe ¢ )
durive Cisaal mopitoring alone (371, 6 mete:s examin J

ner _.'I.'\"}

Forg s Across the -l--'p (.LPI'\ aiion trial

.\.’.\l |-\‘ 7o I SCONS -||ll;\k'€]

L

anificant inereases {1
(7, 84) 19016, pi<. (1], lJ\l.l_'.', deviation so es,

\'\‘ld_l-t‘. geiting across sleep depeivation trials was also
significatr [F (5,60) © 7,61, p<<. 01]. The numba
of words forgotten increased 88 Y from baseline scores
to the end of the 72-hour sleep d;privnrinn period.
Anmalyses of the word forgening scores showed no diff--
rences amony the four groups of 'xhjcclx using raw
scores o using baseline scores. There were also no dit
ferences in raw scores among the levels of the two per
sonality vindables considered alone. However, an ana-
lysis of the deviation scores of the high, normal and
low ego strenath subjects showed a significant difference
LE(13) = 4.21, p<<. 05]. The low Es subjeets per-
formed worst, followed by the normal Es subjects, and
the high Es subjects, Once again the proups X trials
interacti ns were not significant.

Reactian Time:

Reaction Time raw scores also showed  significant
increments across the sleep deprivation wrials [I" (7,84)
3 ll 07, n-<. 01 ] as did deviation scores [F (5, 60)
TG 11 = Ul 1. The mean increase in react’on time
from bhaseline scores 10 the end of the 72-hoar :.!u.';'i
deprivadion pertad was 10 %
Fardier analyses of the reaction time raw scores and
deviation scores showed no ditferences among the foor
aronps of subjects, nor among the thice levels of the

PERSONALITY GROUPS
*200 High Estos BIS ©--0 ©
High Esitigh BIS &—g—0
it low Es High BlS  o—0—0
£00 torm Esidorm BIS O---0--0
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e personaling traits, Ceo strengily and impulsivenes

There was alsoano ditference (o 1087, dl =113, ph 2=,
" ] )

10} between the reaction rimes during the two feves

ot task \'-fi';"..' iy,
In summary, all fonr perfoemance measures reveclad
sleep dr,\. cheets for all subjects; i addition,
OE and SIR wetehre

Rl was tot. Omission

t task compiosity

s and anterrogation sate

\i'.".;‘l(.'k! PP .:L' Loutt pRrsoaniity arouns. | he ditler-
citves between groups on the inmerrogition rate pai
meter we shown in Figuie 1, Both of these meas res
:I!'\H L!“[k.lL'\! to HPOUPS COiatitnic doon I.‘nk‘ basis ot iy
scores alone and BIS seores alone. o additon, wo d

forgetting devintion scores also r-!m'-‘. e ol fleiences re-

latedd to Es. The reaction time measure shosad o
T S
ditferences velated 1o crsonality, While tihe high Es

: e T
lowe BIS group performed best on L'm.v of ..1_- fo

meanires, there were po signilicant group X trial inger
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(Gurace, 1967 Bacrawr and ite, 1969; Suanshauah

and Boesaice, 197000 i vatrenath and few fimpal

stveness were related o betrer vigilance tash: parior
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Some individual variability which has characterized studies on
the affects of sleep deprivation upon human performance is related to per-
sonality., In an attempt to clarify the sources of this variability, sub-
jects were selected on the basis of personality variables. Two major
orthogonal dimensions account for most of the variance as reported by most
factor-analytic studies of self-report personality measures. These ¢ men-
sions are extroversion-introversion and neuroticism-ego strength. The
Barratt Tmpulsiveness Scale (BIS) and the Barron Ego Strength Scale (Es)
were used respectively to tap these personality dimensions. The BIS and
Es have been associated with performance measures and broad coping ability
and should therefore be well suited for prediction of performance on a
sustained vigilance task under stress.

Since a high Es score is associated with superior performance
and a high BIS score is associated with inferior performance, the perfor-
mance of persons scoring high on both scales was predicted to be similar
to that of subjects scoring near the mean on both measures. Similarly,
those persons with low Es/low BIS scores were predicted to perform at the
level of subjects with Es and BIS scores near the mean. In addition,
superior performance from high Es/low BIS subjects, and inferior perfor-
mance from low Es/high BIS subjects was predicted.

Sixteen male subjects (mean age 24.6 years) were selected based
on their Es and BIS scores falling + 0.75 S.D. from the mean. Since no
low Es/low BIS group could be formed the four groups were: high Es/high
BIS (N = 3); high Es/low BIS (N = 4); low Es/high BIS (N = 4); and normal
Es/normal BIS (N = 5). After one practice session, the subjects returned
to the laboratory in the evening for the 3-night sleep deprivation study.
They were tested for a total of 12, 6-hr sessions, for a total of 72 hr
of wakefulness. They were then allowed to sleep overnight and upon waking
were given another 6-hr test session, the recovery session. The data
reported here are derived from a complex vigilance performance task (for
detailes see Strausbaugh and Roessler, Perceptual and Motor Skills, 31:671-
677 (1970)). g

Each vigilance session began with a 5 min rest period followed
by a 10 min period during which S was required to monitor the 3 m visual
display. Then during the next 20 min S was presented a list of 25 words
through earphones while monitoring the visual display. Different word
lists equated for difficulty were used in each testing occurring once
every 6 hr throughout the deprivation period. Another 10 min ¢f visual
monitoring followed, after which S was asked to recall and write down as
many of the 25 words as he could remember, regardless of order of presen-
tation. Order of the visual monitoring only and visual monitoring - word
memory conditions was thus counter-balanced within subjects. § was given
10¢ for every word correctly recalled. Only the data from trials 1, 3, 5,
7, 9, 11, 12, and 13 (the rebound session) were used for analysis in order
to reduce data volume.



|

Physiological measures monitored during these sessions included
heart rate, skin conductance, and respiration,

Results: Analyses of varlance for repeated measures were per-
formed on the three physiological measures and on the four performance
measures available from the vigilance task: (a) number of signals unde=-
tected, i.e., omission errors (OE), (b) number of meters examined in a
5-min interval, i.e., interrogation rate (IR), (c) number of words for-
gotten of the 25 words presented, i.e., word-forgetting scores (WF), and
(d) average reaction times (RT) for those meter defledtions to which §
attempted to respond. All of these measures were subjected to analyses
comparing: (a) sleep deprivation trials (6 hr test sessions), (b) the
four groups of subjects selected, (c) the three levels of each personaiity
dimension, and (d) the two levels of vigilance task complexity (visual
monitoring only or visual plus auditory monitoring).

[n summary, heart rate and all four perfornmance measures revealed
sleep deprivation effects for all subjects (see Table 1). In addition,
OE, IR, and WF were related to task complexity but RT was not. Omission
errors and interrogation rate differed among the four personality groups
(see Table 2). The differences between groups on the interrogation rate
parameter are shown in the displayed figure. Both of these measures (OE
and IR) also differed for groups constituted on the basis of Es scores
alone and BIS scores alone (see Table 3). 1In addition, word forgetting
deviation scores also showed differences related to Es. The reaction time
measure showed no differences related to personality. While the high Es/
low BIS group performed best on three of the four measures, there were no
significant group X trial interactions.

Heart rate covaried significantly with the performance measures,
omission errors and interrogation rate, especially for the low Es/high BIS
group. Those subjects with high ego strength were found to have lower
skin conductance over the sleep deprivation period. Respiration did not
show consistent variation either with personality or sleep deprivation.
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TABLE 2

GROUP MEANS FOR PERFORMANCE MEASURES

Raw Scoreej

Baseline

Dev. Scoreb

Raw Score
Baseline
Dev. Score

Raw Score
Baseline
Dev. Score

Raw Score
Baseline
Dev. Score

Group 1:
High Es
High BIS

11.
9.
3

-0 Ww

+

453.9
538.1
- 93.1

1073
1023
+ 58

Group 2:
High Es
Low BIS

10,
6.
4

s~ o0 O

4

506.6
499.3
+ 15.1

1095
1048
+ 62

Group 3:
Low Es

High BIS

14,
10.
5

L I A -]

+

336.5
524.8
- 245-8

1162
106S
+ 122

—

— o Un
- -
@ o &~

Group &:
Norm. Es

Norm. BIS

256.6
353.9
- 130.4

1138
1088
+ 65

a/ Raw score means are based on all performance trials, from the

0 to 6 hr desprivation trial through the rebound trial.

R/ Deviation score means are based on six performance trials,

NOTE:

from 13 to 18 hr deprivation trial throught the 67 to 72 hr
sleep deprivation trial.

All measures except word-forgetting (WF) are calculated
per 5-min segment of the vigilance task.
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PERFORMANCE. _MEASURE MEANS FOR PERSONALITY TRAIT LEVELS

TABLE

3

a/

Raw Score=
Baseline

Dev. Scoreb

Raw Score
Baseline
Dev. Score

Raw Score
Baseline
Dev. Score

Raw Score
Baseline
Dev. Score

Ego Stiength

lligh

1086
1037
+ 60

Normal Es/

Low Normal BIS
14.8 14.6
10,7 12.1

+ 5.5 + 3.3

336.5 256.6

524.8 353.9

- 245.8 - 130.5
1162 1138
1069 1088

+ 122 + 65

15.4 15.9
6.8 10.2
+ 11.8 + 7.6

Impulsiveness

High

13.3
10,0
+ 4.4

391.2
530.5
- 180.4

1124
1049
+ 95

507.4
499.3
+ 15.1

1095
1048
+ 62

E/ Raw score means are based on all performance trials, from the

0 to 6 hr deprivation trial through the rebound trial.

b/ Deviation score means are based on six performance trials,

NOTE :

All measures except word-forgetting (WF) are calculated
per 5-min segment of the vigilance task.

from the 13 to 18 hr deprivation trial through the 67-72 hr
sleep deprivation trial.
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