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' 777 INTRODUCTORY REMARKS o B
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Ovar the years the Behavioral Research Lab has stated,
o i o 1Cs memwop.nowvmwnrﬂmomﬁwauu.Hommnﬁm% why, how and what =i
%0 T ‘cigarette. smokers smoke. ..0f ‘late we have'been. focusing more :

-

% - " intensively on the question of why people smoke. Several.-7W:

.; “."- reasons can be cited for this shift in emphasis: It is with- :

2" - gut doubt the mast fundamental-unanswered question..for, the 7::c

- ou . _ iu nent.a. kgt ANE2 L AP Oy , >
cigarette industry today:- As’ legal, political and sécial -~z'¥7;
anti-industry pressures mount, the impetus for explaining RISRCT
smoking likewise mounts - to cause smokers' own behavior to R e ey
be more credible to them, to strengthen legal dcfense mﬂmcsmnnmmMAﬁmm
to mollify legislators and to assist 'Philip Morric development:. 4
people in product improvement. It is.also..truie that the pro-:Vidkie o

dm@wwwnwomvmwummvwm,nomdmzmﬂnwmncmmnwossmm wdnﬁmmmma‘

Ea ey

as a result of new knowledge and new technology. .. ;o
. : Tee e e Tl T o o ST SRR
. . ..  Smoking is complex behavior requiring any one or a combin- Lokiki
=~ .- ation of neuropharmacological and/or psycho-social mwimumnwonmnwﬁnwﬁ
S . ¥

imes

.. We now believe that not only do smokers vary amongst themselves xS
"1 '~ as to their motives for smoking, but a given smoker's motives SirAr s

5 2w i7will vary with psychological state and circumstance. = The ‘ulti-_ % 7t
: 27 'mate explanation is clearly not to be had in simple : INMWW ~
2 "with mrmwsmkalnosnmvncmw model. - L oL inatee e LTI P w

NF L deere Ry TN o L. LIS .. 1&. - Lot e

ce e .« Litece :

Tegar, e .o

7 7" 0Our Behavioral Research program is therefore man by -
psychologists with distinctive contribuwions to make; they '
‘represent a number of the many subdisciplines of the field, ™
the subdisciplines selected because of their potential for .::
“contributing useful knowledge about smoking and the smoker.
{=. 7 “an overview, the subdisciplines within the group and the per-’
72+ sonnel who represent them are presented here. C T ey
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Sandra Dunn, Research Scientist o

Sdcial Psyghology

S R n Frank Guliotta; Research Scieﬁﬁiﬁt
Elgc;rgphysyolozj . . Cindy Shultz, Assoc. Scientist A -

**.:Eiéefiﬁentai Psy.“dlogy ,?fFrankvRyaﬁ; Bé;eafch Séiéﬁ#igé

Bxperi:‘.en.tall Psychology 1T "~ Jan Jones, SCienﬁist
) L e ;ZVic'DeNoﬁle. Research Sciéntisgt.

ERp Béhaviorél-Phaé&adolog§f1‘ - Paul Mele, Scientist T e ey
oL R Yvonne Dragan, Assoc. Scientist A

o —,

s T e
Ov= plans:a

2L _ aﬁ#'bbjeétfﬁéé{arewa;:éngédfherqafperEpy‘sub-~-a:
-~ diseipline, accompanied : , -
-+ attempts to cha:actgfizé';hg specialty. . “:ov oo L

‘by-a -brief descriptive”statement whi

. SOCIAL PSYCHOLOGY PROGRAM ., ... % CO F‘BEN“AL
" Nature of subdiscipline - Besides their more pragmatic work :: ‘
- puEIic;oplnion_ana,attitude'surveysmang market research, °-<iiiy

8 social;psychologists‘bave'developed their own distinctive tech- L

7. niques and conceptual models to*study-the individual as a social "
. ° ereature. They have focused upon such phenomena as communication, iy

and the dynamics of the group prdcess;“*ﬁc%>

bR PO SECL =

DI

e
N

Ry
e

':&‘conformity, role.playing d
“3EH% ] | To apply social psychelo “to the study

‘cigarette preference. . : :
~." 9 -'. To_gontribute to the underst;nding og those social -
etermihants of

| SR
bl Ty

.forces which act as primary'and[gt'secondary

-"‘\'-r

el

s, smoking behavior. .= .. ol et DL

- - L it -
.f. T o
5 .

“Pplanned Studies e T e R >
Y +37. The Direct Interview as a Means for Assessing Cigarette
. Preferences = .. . . ..., . A-;_.,J:,,"'ﬁg,ﬁg,ﬁ"gn,d..;' .
I — B ST T T e e Clveg et
“--"" cThe current state of the art of product testing stil

for continuing the 'search for more reliable, more sensitive 7 i
.. % . techniques. We will be reviewing both individual and group .- ' 7-
LT {nterview formats with the intent to devise an alternative .. sl
-7 gtrategem for eliciting smoker reaction to new and improved
products. Although this study 1is consigned to the social

ng purposes,

psychology program for planni the varied skills of i
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the entire Behavioral Research Laboratory staff are 'on call” R
for this efforc. - " - 7 - , _ o

- -t

' The Phafmacoldgical Versus the Psychological Effects of
.. . Smoking as a Stress Handling Strategem

> """ Smokers do smoke more under stressful conditions. Is ic 7

"the act of smoking as a behavioral event, or is it the pharma- T
" cological effects of components of smoke that mediate the in- °
" . ferred benefits derived from smoking? We are currently de- Ak T

signing a series of studies that will be aimed at (1) partitioning
out the respective contributions of these two driving forces, . %
“and (2) revealing their possible interaction. = - SR

SRS GNT e NN .

R L Y

v§7Cigarétte Smokiné”ﬁétlmégé Enhancing Behavior . ';v ~ =

£ T n et B I

-

i °¥'It is generally ‘agreed that the prospective smoker is _
' attracted to smoking as part of the effort to confer adultness .-
> to the ifiage’of his,person.. Thése psychosocial walues of smoking
3% continue on to-a greater .or-lesser degree WitH the Tegular smoker. -
*." Can we make a more definitive assessment of the characteristics =
LG atrributed to smokers by both smokers and nonsmokers? Do these
-t 1, tWo groups differ in theixr social_.assessment of the smoker? 1f
... so, can we-identify’the critical attributed:traits or; charac- T
v U teristics? We will be designing a“study this year to' attempt .. - .o
© .77 - to answer these questions. S ek

Peréori';l';'.t} Correlstes of Smoking . _,"'CON[;'IDENTIAL Lo

i . e . EAR T, S Zartad

- "Previous research suggests that people may smoke for
different physiological effects. -Some smokers report that
cigarette smoking has an arousal effect and others report that L

cigarette smoking has a calming effect. Based on findings from R
our research, we suspect that smokers who prefer low delivery '
brands may be those smokers who find cigarette smoking arousing

~ and the smokers who prefer high delivery brands may be those s

- smokers who find cigarette smoking calming. The basis for this Ll

hypothesis is that low delivery brand smokers seem to have these .

. personality attedibutes that characterize people who seek to in- L

. crease environmental stimulation - e.g. more emotional, anxious, R

;= -etc. Similarly, the high delivery brand smokers evidence per-

" sonality attributes indicative of people who are motivated to
reduce stimulation from the environment - e.g. calm, peace of

“.. ¢ mind, etec. We plan to pursue these ideas, perhaps in the form

-m% " of a laboratory study aimed at revealing these differences be-

;% 7 tween the two groups of smokers.

G -

ELECTROPHYSIOLOGY PROGRAM

6Z068ZE0DT .

77 Nature of Subdiscipline - Signals in the form of microvoltage
..." changes in the electrical field at various points on the human
%  scalp reflect events occurring within the underlying brain. At

. first encounter, the patterns are exceedingly complex and un-
interpretable. Major techgpyggiggkjgdyance§,]priggipal%y in
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.=+  the form of increasing analytical sophistication made possible S
e by the application of the speed and multivariate capacity of the A
".."7'  computer, are permitting the isolation of elements within the frie

- - 7 complex electrical pattern which represent heretofore unob-
: servable neural events associated with the sensing and processing
of stimuli. - )

C - P .. -

'{;.; Objeétives - ‘ . ~."'_ T ‘ o L '?b
7 : . R T R . .
On the premise that the events

) " act are central nervous systcm events, we are systematically
R examining these newly observed electroneural.signals_for the
7w effects of cigarette smoke inhalation. e ER -

- - -~ et

'».; . '_ : Plénned Studieg o T . CONEIDENTIAL

I3

.i-  Olfactory Evoked Potentials . :

- In March.or.April.of-next year 'we will begin“experiments . -7
on olfactory evoked potentials (OEPs). The work will be done . i
in collaboration with Flavor Development, specifically Dr. R. = T°.%

Ikeda. .GC:r goal.is to find means, by .which we can obtain use-

- 3 SN .

ful information about ‘éértain subjectiveheffects of! tobacco ST

- - R .
A :

-

flavorants in an objective’ qiantifiable and non-verbal’ manner. = -’
Dr. Ikeda has postulated that feeling factors, as mediated by - .: vk
free trigeminal nerve endings in the nose, are important to the ™u
pleasure one derives from smoking. - Wewxshould~be able to ascertaqu

the degrae ofitrigeminal-involvement of different odorants by T
studying the waveform characteristics of the OEP. We hope to -
" also categorize odorants in terms of OEP waveform morphology.

« - .
N S A A -\f'; et

i} e aedeey o

.7+ - Perception and the Effects‘sf Cigéretﬁe'Smoking on Pattern
Reversal Evoked Potentials PR AU Ty LT

[ 29 3
)

R R R

LIRS

;mxgggﬁg?f;;vQ;The purpose of this study is to assess the influences of | .. riwir
SH¥LIsT . both pharmacologic and perceptual factors on the pattern reversal i :
uov. ‘evoked potential (PREP). We have previously demonstrated that '.:;
cigarette smgking produces PREP latency shifts, and-that these et
latency shifts reflect nicotine delivery. .: However, cigarette ....%t
= smoking also affects PRE® amplitudes. Amplitude changes are - ;..
" frequently correlated with psychological state.. e il

13

-

Y

PRI SN L N - . ..- T e l' "'.““f-'. R L .. ) * . s i 0
ST The study will elicit judgments by smokers of smoke in-

to permit the partitioning of (1) the effects of the absolute
physical intensity and (2) the effects of the subjective per- ‘U
ception upon the PREP measures. We expect to observe one kind ]

&2

, : N

'5ftehsity and record PREP measurements.  The analysis is expected r._,-;\Eg

Q,

(%)

Ll ) ! , =
+ 7.~ of change in the PREP when a subject smokes a high delivery

Lol cigarette but perceives it low and a different kind of change
: if he perceives it high. We hypothesize that latency effects
w will reflect nicotine delivery, while amplitude effects will

SR reflect the perceived intensity of what he has smoked.

W
Wl

e




g Ts OSdeneM- e ~ - o rNo'vvclzmber_ 5, 1981
. C. L .- CONFIDENTIAL

EEG Power Spectra in Cigarette Smoking and Abstimence

) The purpose of this study is to systematically quantify

. the electrical activity of the brain under various smoking '
"and deprivation conditions. Our interest in this area stems . :..%°
from both human and animal literature on the effects of smoking T
and nicotine on the EEG. There is a general lack of agreement .Z¥iZy
on exactly what kinds of EEG alterations are produced by smoking "7
and nicotine. Much of this disagreement could be resolved by . =®=&
quantifying the changes in a more systematic fashion. We propose "=
to do this by studying EEG power spectra from different cortical 37t
loci under various deprivation and smoking conditions. - .. -

e .
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Snoke Depribétioﬁ and the Pattern Reversaliﬁvékéd Potential

- - J P TEY PRI LT Y o T &
..~ We have previously conducted this study using flash evoked-
potentials. However, because flash EPs are so variable, both ..
" within and between subjects, our results were not easily inter-
pretable. 7 % o Gt o TN Ele o SEREATUL a0 TN Ls Syl oo T

- e P D T D F T S AT et AN L Lo T T
TUEIan Ot IR R » XS

: : : T T LR fe e T .
.--"*  Using pattern reversal evoked potentials (PREPs), we will"™
conduct studies on individuals who are giving up smoking. We —4.7%
will bring them in for' recording before they.quit-and sthen ‘study
them; over time, after cessatiom. i . .7 ;-+U 0 . b il e

R o

: e SEEpS
oo : 2 s
Yt e

. The question we are interested in is whether cessation ::
alters the PREP and if it does, how long do these alterations -siizad
last. We have reason to believe that quitting will distort the .ozt

PREP for a time in some (but'mot all)- individuals. We further /7.
believe that whatever PREP distortions occur will resolve over .-
time. .. .- .- .. ) . s .: Lpaelaetueny e . . BEREE R

EPRRSRNY PR VoIe

<Eifer - UEXPERIMENTAL PSYCHOLOGY T & II G
ek i 't'."’ff".',"g-':‘-::' S e 2 e N "'-'"f'f'f,“:"‘ > ,.- .{;:L?u
- Nature of Subdiscipline - This research'¢°n‘fpgff
7"~ tingent of psychology. Sensation, perception, cognition and :i¥gm
1" 1earning are the usual topics of study, with almost a century =T
.iﬁfof laboratu®yexperience embodied in methods, instTuments and QY
524 heory Upon which to draw. “iF UEImEARSMEMD LI o e QR A
FETORASTT PR e T IR Erdtdl] f.".;:s‘s'«::if,-','-s 2 b

ObjeCtiQés‘(Exveriméntal ?sycholoé%th':‘
n e : . TP .;*. Lot
ding of the role

LI Ve A 'I-"'." AR - . .. RSN -j{"-:.- RS
4+ 1. To gain a better understa
.in smoking S R I
.7 "7 2. To study the basic dimensions
- relate to cigarette acceptability ¥
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-2;*1" Planﬁed Studies

Salivary Nicotine R T TR e
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- (This study appeared in the Plans for 1981. Subsedﬁentiy;_'

" Mr. Ryan was designated as the computer software person.for the .3
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L . CONFIDENTIAL
B.R.L., such that the time projected for this study was :

o L_con;umed in training and service in his new software specialist .
.7 role. We anticipate completion of the study in 1982.) S

R It has been postulated that smokers modify smoking behavior
, to maintain certain levels of nicotine in the blood. Historically
.- this has been the basis of nicotine titration hypotheses.
ledgeable consideration of the issue suggests that the changes
in level may be more important than the absolute levels - that
the input of nicotine from a cigarette creates—a ''spike’ which .

. is the summation of the discrete puff-induced spikes. .. ~.: -7 =73
We now have the ability to measure via gas chromatograph -

. the leval of nicotine in saliva. Observations from previous work
- with saiivation and smoking suggest that systemic nicotine in Rt
- saliva tracks with systemic nicotine in the blood. We plan to use :°

‘the g.c. measure to: C e o o LT -
SRR Tele o T T T A o
%7 " A .Monitor: the appearance and decline of nicotine in"-.l.7.x
s saliva following smoking.: This will shed.light on the question

]

"Does a low systemic level of nicotine trigger the smoking ...
response." The question can only be answered if measures are --
made many times: :Therefore,~we-will: » - P A A

na.

A S A =,

B. Observe changes in salivary nicotine level across time [’
and smokings, relating the changes to the delivery of cigarettes "
smoked and the time since prior smokings. The data will bear upon
the issue to the extent that salivary:nicoting reflects tissue .2
and blood levels of nicotine. :This must be confirmed by means -

o - . - - : L. - et AT
f - .. . - - . aes s L oo - T p
. e . IR “.»V.‘.'(.-_‘ . < KR B 1
. . “ .- . . L A IR, . . L :

- - R . . - : s :‘)"U-'F b2
C. A correlational study of the salivary nicotine with 'Tﬁﬁﬁﬁk

blood nicotine. This is awkward research to perform because R

taking blood samples is intrusive ‘and objectionable to participants:
- and because it requires medical supervision.- Obviously executing 3
. this segmant of the research will be contingent upon determining ..~
. that there are systematic changes in the salivary nicotine data.:~!

. We have made some preliminary contact with our medical staff, and
s el Tp AT T T

“Z'they will swgport us when needed. “¥:g

R . T AR et e

“ nicotine will be delivered intravenously in different sized
spikes of different duration, to yield a broader picture of
. the role of the spike, the level, and the reinforcement charac-
7 'teristics of the substance. The execution of this project is - ./
" contingent upon the execution of study I-C above, since both 4"
"involve the dosing of numerous subjects with nicotine. 7 :i.. %

R

B =

=3
(o8

.

z.

;. 20068

. » e '_'., ,':_’ _, L T . - : N = ".'{l "‘ ° B ‘ L. .", '_

e = .. Smoking and Time Estimation - .°. oo

. %~ - . Time seems to pass more slowly in an unpleasant situation Lo
; than in a pleasant one. .In some of our research projects the .77
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'ﬁ'barticiPants have commented that the smoking sessions passed

~more quickly than the nonsmoking ones. If smoking does make
time seem to pass more quickly, then we can understand why

people smoke in boring or stressful situations (and perhaps .
' why some people don't smoke on weekends but do smoke at work...l). -

[N

" " We will be conducting a series of studies in which smckers
make some responses which are time related and some which are

not to determine if these two classes of responses are differ- _.
entially affected by smoking. = . .. ST e

Objective (Experimental II) iyl . C e

e e e 5

_ . 1. To record and interpret changes in smoke inhalation
patterns in response to changes in smoke composition. . . . “r
v 20y To §tpdy;theyihte:relationship35og;puffing,-inhalin
SRR Y A i oy

‘and nicotine:retention.. u w’ .. HRCE RN PR A Nt G N

Planned Studies’ I T e e

B T N T N s s I A0 SN B VWA Y e S
Chenges in’ Smoké -Inhalation- Patterns:as *a:Functioniof .

Nicotine Delivery ‘ T IR L e

Data collection will continue into 1982 on this long-term
switcher Stﬁay.F:BeCaGEE,of‘theirecentgtquQ to low tar, low
nicotine cigarettes the question has béen raised whether the '
smoker is actually getting lower amounts of nicotine, or whether
the individual is becoming a more efficient smoker by altering :
the intake behavior to compensate for reduced delivery. We -
. are looking at changes in inhalation behavior as smokers switch
~_ among cigarettes delivering high (.94mg), medium (.5-.7mg) and
low nicotine (.27mg) at comstant tar deliveries (approx.'l§mg);ﬁ

TRy [
-.'n:.'r'-‘fiu‘;'.-ns'

-

N o, * - . . ¥ . . -
ANl e i et e T e S R L Al S ) )
w2 Il Dol o LI

o - [ ST ' . . ST Ty A e 5-’—-“-,---=.~"|', BRI
Zwav.:Inhalation Patternms on Market Brands and their '"Light'

v
]

aa 4 e
Versions ..-.... - : AR I e o

.'Z_‘}-?" VT RN S . T e e ..'..‘.'t-.‘_‘_._' O T L ~'l:'\- T 3

idegass This study will continue 1into 1982, providing us with

. i information on inhalation behavior as subjects smoke current
. ."market brands and switch to the "light" brand of the same name. _
... In this study we are not isolating a single smoke component to
. “experimentally manipulate, but rather are looking at the effect
Sosrii of the reduction in overall delivery.  The inhalation data are _
;.. .. being supplemented by puff profiles recorded on each brand at

"',ithe end of the two-week switching pe:iqg.,¢~¢:iw_f e e

B . ealte .
8 - ...

_ N The Interrelationships of Puffiﬁg Dimensions, Inhalation '”f
Dimensions and Nicotine Retentilon . ., = . - , -

“" We are observing in our inhalation studies that inhalation s

patterns do change as a function of smoke composition. Are -~ ..,
Tt these changes ''titration behavior', that is to say, adjustments - = -
“-e.° . toward maintaining some degree of constancy 1n nicotine intake, .-
¢ a4z-:-: -oriaref they caused by some :6ther variablersuch as smoKe @cceptabisy .o
TR g hre 1S s S s I e N r e Y 4o R k RSN Banll o Pt
voEme? iliey? Y IR Rt R o b b fala
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This year we will expand our lnhalatlon program to
address the followzng questions:

= et (1) Do puff parameters vary as a function of nicotine
e delivery? X 7

.7 . (2) Do inhalation patterns vary with puff patterns? -«
(3) Do. inhalation patterns 1nf1uence nicotine retentzon’
(4) Whlch puff and 1nha1atlon parameters are the crltlcal

variables 1nfluenc1ng nicotine retention? :

The information will be obtained through the coordinated
use of the smoking machine, the puff recorder, the Respitrace u%
system (for inhalationm. measures) an exhalant nicotine collectlon
device and a gas chromatograph. With this array, the fate of
nicotine can_be tracked from burning coal through successzve

‘1ntake3ewents to.exhalation 1nto§the ambient air.sy L3 -rﬁxv
A o et e R S 5 Bl Bl N SR
s CONFIDENTIAL

PP BEHAVIORAL PHARMACOLOGY . R
. . . 3 -i At fi\ —\ 1 K‘ ;i&‘m 1 d‘t.‘ .
Nature E Subdlscrpllne < Tth isJthewneéroscience’bfanch of
psychology, wherein psychologlsts pharmacolOOLSts physio- -~ ;
logists and biochemists share a common conceptual model . Through

observations of_ behavioral changes in L_Tesponse to the introduec- .75
tion cf exogenous -Su stances 4nto the’ oroanlsm inferences can .
be made about the’ substance -the organlsm‘andathe effect of the

former on the latter. : .

‘.'.A-A—-.l ~.‘.:'- .

ObJectlves

';fﬁiﬁ'l “'Tb deve10p a better understandlng of the actions of
“nicotine ‘and other smoke compounds especlally those actlonshﬂﬁ:;

 which relnforce the smokxng act

Y
"

L I
by MR :
-..\g_:;_\,-v,.. K

-A-.—-‘.- pr.. by nJ -.L', »'?. . - : g _-_}'
(P Ry S et :

.wm-3 2. To use behav10ra1 pharmacologlcal methcds to evaluate':-

" the nlcotlne llkeness of other compounds.;JQ._- _ - -_f,'. j;;f
e LaA AN : ' .
2L 6 To contrlbute to knowledge of the neurologlcal 1oc1 of ‘8 :
the 51gn1f1cant relnforclng event in Smoklng e - T X R
. e -‘4‘—’ . -.-- - . .""-!'-'—'. .-.v "’ "" " i .:-': -.- - ” "".'.~ - T" N h
Planned Studles, T w;fu“ﬁ N - N
-””~ffContinue‘to 1nvest1gate ‘the re1nforc1ng effects of smoke 1123 |
components. . . P :"-3A . : RS~
f:L; .ﬁa Examine the nicotine analogues for re1nforc1ng effects. = - o

- -~ . T

Examlne the contrlbutlon of chollnerglc catecholamlnerglc,,

,l_ i . .
v (,5._.....“..0.-(.._)_.3..3 ol
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serotonerglc and other neurotransmltter systems on smoke
component self- admlnlstratlon.

Use discrimination and 1ntraventr1cular admlnlstratlon
techniques to develop structure/activity relatlonshlps among
‘nicotine analogues. - | . _ o

- .. P . etV e

-~

Examine the effect of smoke components on frustratlve o
non-reward behavxor._ .. o o St

- A
— . e

Begin collectlng data on electrophy51olog1cal correlates
of nicotine- 1nduced behavxoral changes. - s

. _ Dlstlngulsh the pharmacologlcal from behav10ra1 effects of
»}nlcotlnn on schedule controlled behav1or o gﬁgffv'f J

s Begin brain mapplng studies to determlne the sztes of actmon ;/
of nicot 1ne. T . , RO : ey .
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