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Type A Behavior Pattern: facial Behavior and Speech Components 

MARGARET A. CHESNEY, PH.D .• PAUL EKMAN. PH.D., WALLACE v. 
FRIESEN, PH.D .. GEORGE w. BLACK, M.P.H., MICHAEL. H. L. HECK£R, PH.D. 

Early descriptions of the Type A coronary-"rone pattern mdudc both nonverbal and motoric 

s1g1u. Facial behaviors during the T~·pe A Structured Interview of 24 Type A and 24 Type B 

mlln were examined usint: the facial Action Coding Sy~tem. In addition. speech components 

and h~art rate reactivit}· durit\g the .Structu1ed Interviews were examined. Among the facial 

behavwr~ as~e>sed. two 1;igmficantly dilfrrent\dted Type As from Type Bs: Glare and Diogust 

Th~ Glare and Disgust facial scor~s correlated significandy with a mlmber of speech c:ompo

nnnts. most notably Ho~tility, wh1ch has be~n found (o be as~oo;;1ated with CHD inudence in 

other research, :>Jo differences between the two behavior types were found for heMt rate 

re~ctidtv. lmplu:::atJons of the fmd!ngs for the understanding dnd asses~ men\ of ~oronary"prone 

behav1ors sudt as homlity are cliscu~sed 

INTROOOCTION 

The behavioral components comprising 

the Type A coronary-prone pattern have 

been receiving increased attention in re

cent years. For the most part, these stud

ies have concentrated on such compo

nents conveyed in ~peech reflecting com

petitive, aggressive. or hostile attitudes, 

and a sense of time urgency. However, as 

originally described by Rosenman et al. 

(1), Type A behavior is also marked by 
nonverbal or motoric signs including "fa· 

cial grimaces. sco\vls, teeth·clenching, 
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and tic in which teeth are clenched and 

masseter muscles are tensed (p. 2)." The 

purpose of this study was to examine fa
cial behaviors as components of the Type 

A behavior pattern. 
The leading procedure for assessing 

Type A behavior is the Structured Inter

view (SI). which consists of 26 questions 

about the subject's characteristic re

sponses to a variety of common sitUations 

that have the potential to elicit competi

tiveness, irritation. and impatience (2. 3). 

Typically, judges classify subjects as Type 

A or Ty~ 8 based on the content and 

speech stylistics of the subjects' interview 
responses (2). However, in describing the 

use of the SI to assess Type A behat•ior. 

Rosenman (2) also drew attention to the 

facial characteristics of the Type A as 

being "extraordinarily alert that is. his 

eyes arc very much alive, more quickly 

seeking to take in the situation at a glance. 

He may employ a tense. teeth-clench

ing and )aw-grinding posture. His smile 

has a lateral extenswn rather than an 

oval. .. one senses that there is a set type 

of hostility in the face. mostly evidenced 
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by the eyes." Consistent with this descrip· 

tion, ratings of the behavior pattern in the 

Western Collaborative Group Study 

(WCGSJ, (the primary study demonstrat

ing the relationship of Type A behavior to 

coronary heart disease incidence) were 

based on both a checklist of interviewer's 

observations of each subject's nonverbal 

behaviors, including facial tension and 

lateral smiling, and the audiotape-re

corded speech behavior (1). Thus. while 

facial and other nonverbal behaviors 

were considered originally to be an inte. 

gral part of the behavior pattern, they 

have not been included in rating the 

global behavior pattern since the VYCGS. 

The evidence that Type A behavior is a 

coronary heart disease (CHD) risk factor 

derives from prospective. population

based studies showing that, controlling for 

standard risk factors. subjects exhibiting 

Type A behav1or are more likely to de

velop clinical CHD than subjects exhibit· 

ing the converse, Type 8 behavior pattern 

(.t-6]. Additional evidence is provided by 

studies examining the relationship of 

Type A behavior to severity of coronary 

<Htery disease determined by autopsy (7) 

and angiography (8-10). )Jot all studies of 

the association between Type A behavior 

and CHD endpoints have been confirma

tory [11-15]. One of the explanations of 

the failure to observe a relationship is that 

the assessment of the behavior pattern 

lacks precision (16). This has prompted 

recommendations that studies "measure 

individual Type A behaviors, particularly 

hostility and anger·expression, as Well as 

global Type A ... " (p. 956) (17, !8). 

InvestigaTors have attempted to provide 

more objecti\'e measurements of Type A 

behavior by coding components of the 

behavior pattern based on speech stylis

tics (19-23). In a component reassessment 
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of the interviews from the WCGS, hostil· 

ity, competitiveness, speaking rate. im

mediateness, and Type A Content were 

found to be significantly related to CHD 

incidence at the 8.5-year follow-up (21). 

and both CHD and cancer mortality at a 

22-year follow-up [22). Among these pre

dictive components, only hostility re

mained a significant risk factor when all 

the other Type A components scored were 

included in a multivariate analysis (23). 

ln the Multiple Risk Factor Intervention 

Trial, ratings of stylistic hostility in Type 

A interviews have been found to be in

dependently associated with increased 

CHD incidence, while global Type A be

havior failed to show such a relationship 

(24]. 
Efforts to develop objective measure

ments of Type A behavior have also in· 

eluded nonverbal behaviors. Blumenthal 

et al. (25) scored movement of the arms. 

legs. hands. and feet or positional changes 

during Structured Interviews given on 

two occasions 4 months apart. Although 

this summary measurement of movement 

was found to be stable, it did not distin

guish between Type A and Type B sub~ 
jects. Heller (26} scored hand movement 

during the Sl and found significant differ· 

ences betWeen Type As and Type Bs in 

the frequency per minute of those hand 

movements that accompany speech. 

However, when the effect of speaking rate 

was tAken into account, the differences 

were no longer significant. Friedman et 

al. (27) proposed subgrouping Type As and 

Type Bs on the basis of verbal and non

verbal behaviors, and certain personality 

characteristics. They fOund that Type As 

who had high scores on a defensive-hos

tility factor (based on such nonverbal be· 

haviors as fist making. postural shifts, and 

emphatic gestures) had more missing pe-

Psycho§omatic Medicine 53:307-319 (1990) 

.. 
I 
t 
I 
t 
I • 
I 
1 
I 
.. 
I 
r 
I 
I. 

~ 
I 
L 
I 
t 



TSA 15-00014 - 003134

.. 
I 
t 
I 
~ 
I • 
I 

~ 
I 
.. 
I 

~ 
I 
.I 

I 
I 
.. 
I 
t 

TYPE A FACIAL AND SPEECH COMPONENTS 

ripheral pulses than Type As who had 
low scores on this factor. This difference 
was discussed as a possible indication of 
peripheral vascular disease in the former 
group of Type As. 

Facial behaviors received particular at
tention m a prospective study of postrny
ocardial-infarction patients. For that 
study, Friedman and Powell (28) devel
oped a protocol for scoring the Sl wh1ch 
included seven facial behaviors: eve con
tact breaks: eye blinks; evebro~v lifts: 
brow knits: mouth corner back grimace, 
head emphasis movements: facial taut
ness suggesting emotions. as indicated by 
horizontal forehead furrows: facial taut
ness suggesting hostility as indicated by 
vertical furrows between the bro\'I'S and 
or tight lip muscles. Powell and Thoresen 
[29) found that head emphasis move· 
ments. muscle tension in the eyes and 
eyebrow lifts were significant predictors 
of recurrent CHD in univariate analyses. 
However. when these nonverbal indices 
were examined in multivariate analvses 
with other behavioral variables, the ~on
verbal behaviors were no longer signifi
cant. 

The rationale for measuring facial be
havior in the study of Type /\ behavior 
goes beyond these observations about spe
cific facial behavior. Aggressiveness (30). 
hostile feelings (1), potential for hostility 
[24], and anger (29} are central affective 
qualities said to characterize Type A in
dividuals. \Vhile these qualities are man
ifest in a variety of behavioral modes, 
facial expression is considered by many 
theorists to be the central signal system 
for emotion (31-34}. ~1oreover, cross cul
tural research has established biologically 
based, universal facial expressions rele
vant to these affective states (Sell 35 for a 
recent review of the evidence). Type A 

Psychosomatic Medicine 51:307-319 (1990) 

research would suggest that anger expres
sions should be more frequent in Type;\ 
individuals but so also might disgust and 
contempt facial expressions, which are 
considered by most emotion theorists 
(e.g., 31. 32, 34] to be related to aggres
siveness and hostility. 

Despite this rationale for examining fa. 
cia! behavior, no study of Type A individ
uals has systematically measured all of 
the possible signs noted in the literature. 
let alone all of the facial expressions re

lated to hostility. One impediment for 
such work is that some of the hypothe
sized facial signs are described too va· 
guely to allow objective measurement 
Perhaps more importantly, precise tech· 
niques for comprehensively and objec· 
tively measuring observable facial behav· 
ior have become available only in the 
last 10 years (see 36 for a review). and 
their use requires highly speoalized 
training The rationale for our collabora· 
tion was to combine strategies in facial 
measurement of Ekman and Friesen (37, 
38] with the assessment of Type A behav
ior of Chesney. et al. (21} thereby allowing 
comprehensive study of the range ciffacial 
expressions which might be diagnostiC of 
the Type A behavior pattern. 

The present study evaluated whether 
there are•facial behaviors characteristic 
of the Type A behavior pattern. Facial 
movements during the SI were measured 
using techniques based on Ekman and 
Friesen's F.1cia! Action Coding System 
(37, 38). In addition, the SI was coded for 
speech components so that the relation
ship between facial behavior and speech 
could be examined. Finally, heart rate 

during the SI was assessed so that rela
tionships among facial behaviors. Type A 
behavior pattern. and cardiac acti\"ity 

could be examined. 
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METHOD 

Subjects 
.'iublccts were 4B male salaried employees m pre· 

dommantly managerial positions at an aerospace 

hrm in the San Francisco Bdy Area (mean age 50.6 

vears) These ~ubi('c\S had participated in a study of 

work.rela\ed stress 4 ye:;~rs before the present study 

and nons had a history of heart disease. They wer~ 

~elected from a larger sample of B5 male~ on the 

ham of thmr classifications as Type A or Type B 
accordm~ to the SI. which was admi~istered follow. 
ing tlte procedure describ<Jd below. These interview~ 

were ratt>d ind~penclently by three judges u8ing the 
fi\-e.point >tale [Al, .\2, X. BJ. and 84), The ratings 

were performed usin~ audiotape recordingt; of the Sl 

bv ]udg~S who were blind to the fa~1al <111d heart 

rate Jata. Using these ratings, the subJects were 

raT!k-ordered from ~ObJects rated by all three judges 

as AI to tho.>e rated by all three judges as B4. The 

upper z.t were des1gnated Type A and the lowar 24, 

Typu R. In addition to this ranking procedure, sub· 

iect:; w~re <wsigncd Type/\ or Type B rating:> ba~ed 

em o majority rule, i e., two of the three judges in 

.1greemenl that the subj\Kl was Type A (Al or A2) 

or Type B (B3 or l:J4) In cases where there was no 

m<~jority rating, the three 1udges met and arnved at 

,J r:rmsen~U-~. These majority or consensus ratings 

were compared with the rankmss. All of the upp~r 

24 subwds had \.Jue:1 rated Type A and all of the 

lower 24 Rubjects hnd bern rated T\·pe B 

Procedtue 

After a resting ba$ehne penod of 5,minutds, sub

ject::; we1·e administered thn Sl bv an interviewer 

tr~;ined in administration of the Type /\ tnterqew. 

Elr~tmrardiograph1c (ECG) data w~rR collected 

throughout the interview by ECG electrodes taped 

over the subJects' right cl~vtcle and lowest left rib. 

ECG riMa \\'Ne recorded on a Beckman po!ygratJh 

\1odr\ R·311 A and an Ampex FM recorder. 

Subjects' interviews weril nudwtaped using a 

l'\akamkhi Model 330 recorder w\lh a remote Sony 

EC\1-SO microphone. and \'ideotuped using a Sony 

\!ndrl SL0323 recr.miH. All n;r.ordings were given 

time design~ tim{; fur Ia ter corre,pa:1 ricnL·e bv a Sys· 

tron·Donner time code gener~tor \!ode\ 8152. 

He;Jrt tate was scored by a \11\'C DECLAH uJm

l'lll<>r lH!:lg tnterhrat intcn•ab un the F:CG. l:hwclme 

h''"tt rate wrt.; .;cored as thr m••,m '"i!Utl rate during 

CHESNEY et al. 

the 6th minute of the baseline period. He<ttt rate 

respomiv1\Y w~s calculated as the diffHence be

tween the mean heart rate during the Sl and the 

tMan heart rate during the baseline period. The 

cumulative frequency distributmn of heart rate dur

ing the Sl was derived for (lach subject and heart 

rate variabihty computrd as the difference bet\\'een 

the 90th· and 50th-percentile heart rates 

Facial Measurement 

Fadal movements were meil5Unsd from the Vl· 

deotuped Slrecordings for each subject using Ekman 

<1nd Frir.~en·~ Facial Action Coding System (FACS) 

(37. 38). This is an anatomically based. ~:om pre hen· 

sive. obier.tive technique lor measuring all obser\'a

ble facial movt"Jment. With this system. tramed scor

ers decomposed all facial expnmions occurring dur

ing the Sl into their elemental musculdr QCtioos 

when any one of ,)J predefined combinations of 

facial actions are observed. Tlw~e 33 combin~tion~ 

of faCial actions mdude all of the facial configura

tions that h(lve been established empiricallr [35. 38) 

to s1gnal the seven emot10ns that have unl\'ersal 

tl;><;prt"J~S!Ons: anger. fear, d1sgust. >ildness, happtness 

LOtilempt. and surprise. FACS >COring is performed. 

however. in descriptive behaviordl terms. rather 

than making inferences about these underlying emo

tiona! states. The scores for a particular expression 

consist of the lht of muscular actions that are deter· 

mined to have proCuced it. Repeated viewing of the 

videotaped record is nece~saty for scoring ~nd to

evaluate interscarer agtMment 

The fa~tal muscular scores obtained are then con· 

\'~fled by a computer dicttonary into emotion scores. 

Whtle the dictionary was originally br.sed on empit· 

1cal theory, research hus ~ince provided e\'ld.mce 

for the validify of the facial action patterns This 

includes cross-cultuml studie$ (:l.'i). COtr!'lations 

with reports of subjective experience and ciifferen

tiation of spec!!ic patterns of phy~uo\ogical activity 

co-cccurrmg with spe~1f1c expres5iOriS [39 . ..\tl). 

For the prMent study. the vldcotnp~d Sis wore 

rnndomly a~~igned to two experienced scorers who 

had either 1 or 4 year;<; of e.-.;periencr m~Murmg 

facial b«havior and who had shown interscorer re· 

liability estimate~ r.xceeding 0110 for FACS scotes 

prior to their scorin~ the VIdeotapes tor th1s st\ldy. 

These scorers did not ktiOI'' whether the subjects 

had been rl~ssified as Type ;\ or Typ~ B. and were 

unfamiliar with the lltr.rature about Tvpe A behav· 

lor. The scoring was perfotmP.n rm the vtCeot~prs 

without ;;ound 

Psyclto5omatic Medicine 53:307-319 {1990) 
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TYPE A FACIAL AND SPEECH COMPONENTS 

Scores were obtained on thu frNjUenc~· of oeven 
~ingle emotions (anger. fear, disgust. sadneos, hap· 
pine~s. contempt. and surprioe) and the co-occur· 
renee o! two or more of these emotions in blends 
Because the incidence of Fear and Sad scores wa:; 
quit(! iow. these two nonho~ti!e, negative emotions 
were al~o combined into a stngle category of Fear 
plus Sad. in addition to considering them •wparij\el y. 
The dictionary al~o provides a distinction between 
enioyment smiles and othor smlies not related to 
frelings of enjoyment. Enjoyment ~mi\~s arr pre, 
sumed ll;l havl'! been made involunt~rilv and have 
been h:uMd to be associated with the subjective 
~xpHlence of po~itive aifect and assoc1ated physio
logical changes (33, 40). Alternallvely. oth<ir ;;miles 
are presumed to haY'! been made volunwrily, and 
havr bern found not to be a~sociated w1th positive 
.1ff~c! nor with physiolosir.i!l r.hange~ unique to en· 
joyment 

Specific ~ombinations of facial actions that were 
suggested by the literature on !a cia\ expressHJn ~nd 
Type A hehavmr were also srorcd. Table 1 lists the 

observations about facial <'ilpressiom found in tho 
literature on Typo A behdvior. the rul~vant facial 
bf'haviot that was scored. ~nd how that beha\'ior is 
mterpreted by FACS. based on facial expression 
literature. Items 1 through 4 in Table 1 arft St1parate 
elements of what together comprise an anger expres, 
sion (35, -36). Singly thoy are amb1guous: thl!v ma1 
be 5ignols of anger that is being inhibited o~ ce..;. 
sorud; or they may be quite unrelated to anger. for 
r.xample. teeth clenching (item 3\ occurs as a man· 
rwrism or when a person is attempting (0 mh1bit tho 
vocal expresswn of any emotion. whether 1\ be fear. 
distre~s. disgust. or anger. The lo1vercd brOI\' (llem 
1) and the llghtened lower eyelid (item 2) muv OttUt 
when a person 1s thinking or concentrating, or If the 
person is having difficulty under9tanding whdt 
someotle dso 1s saying or having difficulty determin· 
ing what to say next (41). l:sually wh11n th~sl! actions 
signal such cognitive !lCllVlty. the person also gazes 
away from the interviewer. To focus on actions that 
might be more relevant to hostility and not signs of 
cogrtltive activity, only those imtanc.es of 1lern:; 1 

TABLE 1. Correspond11nce Between Facial Signs from the Type A Literature and FACS 

FJ.m.l Sign 
1r0m A Lrteratur,., 

Scowl, brO>V kr~rt. >ertrt~l fur
rows bet..,.,een brows 

2. Hrlstility in tfw eve$ 

J_ Teeth·clenlhed, maw.'\er mu>
cle tt'nsed 

3. L~terJI smrle, mouth Lorner 
bAck, grrmACe 

b. Brow r,,,,l' or lrit kOilZOntJI 
torehl•c~d 

Relevant 
racial Aurvitv ~cored 

Brow luwered dnd pulled to
gether by corrugator mu>· 
cle 

Upper I rei rarsed bv upper lrd 
levator .Hlrllowrr lrd tr)(ht
ened by orbrcuiMi> (l(UII 
PM> p~lebralr; r'r'H.ISCIC5 

Bul~e at ''~Jnd,bic produced 
by mJ.>>eter mu>cle 

TrghtPt1f"rllrr~ hy rnn"r 

"tranrh oi orbicuiMr; vm 
muscle 

Lip corner~ pt.dlt'rl up and/or 
>(r('t,·h~·rl horrzontally by 

zygonMtrc m,lJOl Jrldjor rr
\nrrous musclh 

Brow r,mf' and horrzonul 
iort•read iurtiJII~ Me pro
ell,• ('d h;· the tror1tJI1:, 
lllll>' 1,• 

Psychosomatic Medicine 53:307~ 119 (191)0) 

lnterpretMr01'1 imm 
Fanal E.xpres>ron lrterature 

Ange>r, rf ~((OiriPfu'lif'd 
by \JI)per evel1d 
rJrse a!ld/or tlght
rned lower evelrrJ 
and/or pre;~(od or 
trghtened l1p5 

'\nger, rf hrnw lo\vered 
and/or l1p~ pres<;e>d 
or lr,>~hlened 

Can otcur wrth .1r1ger. 
or ,trtrmpto; to con" 
trol anv emotion 

Pm~rble ~nger 

H~ppy .111rl/or posotble 
fecH 

Surpme onlv 11 ,tnom" 
pJnred by UJ)PU 

en'l'd r,w;,• ar'ld/<Jr 
J•IW droppe>d •>l)l'rl 
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• md 2 in which the sub teet was lookmg toward tho 

:nterdewer were c\JJ'Isrdered. Since thay involve 

,~<~!iDm in the samt: region of the face and subject to 

tho '~me interpretation, we combined tlem~ 1 and 2 

:nto a ~in~le score which we refer to as Ghn~ m 

"'luch thP tlrows ~rP, lowered. the upp~r ey·ehct is 

r,lbt!d and/or th!l lower eyes dre tensed. «nd the 

~dl.e p; dire~ted at the other person 

Speech Component Measurement 

A component scoring procedure was wwd to a5-

>u:.~ Tvpe A components from subject; spr~ch otylis· 

th s Jnd content during the .1ucliotapPd mterVi\.!WS 

.\detailed description of this procedure is pte~ented 

,~[.,uwhrre 121)- lhl.~ procedure mvolves the division 

ofthr S! into 20 segments. Each segment begins w1th 

otoe of 20 kev questions in the inl•lrview and in· 

L!udu~ aH of the til.lbioct<.' responses to the key ques· 

·:ll\\ J:ld all sub~equent dialagtw until \he next key 

(:\t.•<llon is a~krct. In this manner. all of the subjects' 

ipench dunng the interncw W8re ;<:Nrd. inr:ha!,ng 

'Jl"ech that cCJincidPd wtth thet of the intervwwer. 

r:w ~llhlr.Cts' "pecch sty~t~\tc~ and content wet:e 

'cored 111 terms of 12 O~etationallv defmed corrtpO· 

nenb l'tcvlOusly described fucet~ ol the Type A 

heh-rv1tH pat!ern (1], as wPil as other van.1bles 

thought to be related to CHD :i1k compmrd the 

lwhddoro that were m~Murcd usirtg thi~ procedure. 

The recorded irdervwwo were p!Jyed back three 

time:, in order to complete ao a<;sr.ssment of the 

c or:tpnner.ts, E~ch component wao given <1 ~core on 

a tlve-point scule fur each mterne"' ~Hgment or set 

of se~ments (from 0 to -i] Tht> tiCl~rt; mdicated thO! 

extent to wftich ~ gtvcn component behavior was 

pre$ent during tlw SL Score; wnre summed for each 

.:;omponent acm~s the intrrvicw srgm~nt~ and the 

total <;core was used in analyr.mL The speech com

Jlonents of thn Sis were roded by on~ of the a11thors 

IMHLM) and originntnrs of th~ ~peech component 

H·orint: procedure. This scormg was doM wahout 

knowledge of the subject's classifirco~twrt as TY11e A 

or Type H 

Statistical_Anal ysis 

Preliminarv uxamino~tio:l at the dat~ r•'vealed thc1t 

tlw di>lributions off ACS Hrore' "''''" h1ghly ~';.t;wrd 

and thlt\ the variilll<'e ot fACS ''~'~'''' \\'tthl!l T\·pe :\ 

<md Type l:l group> wao t:el<~••·d to :he r:l~i\;l'; :·or 

•,hn-;1· ~roups. For th~s r~>a>Ot: .1 ·-,," di·CiL:I:d ~o usc 
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nonparametric 5t~tistic;!l tests in ~he data anal\'~16 

im\e~d of the classical nwthods. In p~rti>.ular. the 

\Viko~;on-Mann-Whitney test ba~ed on the ranks of 

the data was used to compare Type A~ and T1 pe Ss 

on FACS scotes. The Wilcoxon-Mann-\\'hitnev test 

wa~ also U$ed to compara T}·pe As and Type Bs on 

speech component scores. This test provides ~ l· 

>t~ti>tic which then was us~d m conjunction with 

the tbUdl published table~ for the !-distributiOn. 

Reoiduals from a regr~·sston of FAC::l scores on 

speed< component scores 'Were used for a \\'llcoxon

\-lann \\'hitney test to >.ompare type As and T1·pe 

Bs on r'ACS scores adju~t~d for speech component 

~cores. Spearman rank-order correl;~tion; were u~ed 

to assess the Js~on~tion of cardiovascular mea~ures 

With FACS and 6peech compot\ent scores 

RESULTS 

~loans for the F ACS scores for Type As 

and Type Bs are shown in Table 2. Type 

A subjects were found to have signifi· 

cantly higher scores on Glare and Disgust 

than Type Bs, Means on the speech com· 
ponents for Type As and Type Bs are 

presented in Table 3. Significant differ· 

ences were found between the two behav
lor types on each of the components with 
the exception of Exactingness {i.e .. atten· 

tion to detail]. The slgnificant differences 

observed were in the expected direction. 

i.e., Type As expressed more of every 

component except Despondency. which 

is more characteristic of Type 8 speech 

behavior (21). It is important to note that 

the classification of subjects as Type A or 
Type B is based on global clinical ratings 

of the speech stylistics and content on 

audiotape recordings of the Sl. Thus. the 

correlation between the speech campo· 

nents and global ratings are likely to be 

inflated due to common method variance. 

The largest differences between Type As 

and Type Bs were observed for Syllabic 

Emphasis, Loudness of Voice, Hostility, 

and Speaking Rate. 

Psycho~omatic Medkinl" 53:307-319 (1990) 
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TYPE A FACIAL AND SPEECH .COMPONENTS 

TABLE z. FACS Percentile Scores for Type As u.ml Type Bs 

Behavior Typ~ 
Ti·pe A 

X SD 

FJn,JI Components 

9i~~ust 59.9 27.8 
Frar ,'i. SJd 5bA 27 g 

Sod 55 3 2.7.2 

Smile-'lon<>nlovmenl 55.7 2S.9 
Smilr-En1ovment 50.J 26.2 

An~er 45.0 286 
Contempt 50 3 19.4 

r-ear 52.8 14,7 

Surpn;r 52.4 lS, 7 

CI,He 62-8 27A 

T ~·Hh rJt•nch 50.2 17.5 
Tight lip> 52.1 27.3 
L~ter,1l ~mde 49.6 21.6 
Brow raiq• '" 29_() 

· p value; MC rwo-tJil('(i 

The correlations between F ACS scores 

and the speech components were exam

ined m order to provide further informa

tion on the constructs assessed by F ACS . 

The correlations among the F ACS scores 

for Glare. Disgust, Contempt. and Anger 

were also examined since. as mentioned 

in the Introduction. Disgust, Anger. and 

Contempt are presllrt1ed to be related to 

hostility or aggressive reactions. As shown 

in Table 4, there are significant relation. 

ships between a number of these meas. 

urcs. In particular. the Glare facial score 

correlated significantly with Hostility and 

Competitiveness, ttvo of the speech com

ponents that have been previO\L~ly .~hown 

to be associated with CHD incidence (21). 

Disgust. another facial behavior on which 

Type As and Bs were found to differ. was 

significantly associated with the following 

Speech com~nents: Hostility and Corn. 

petitiveness. L'nlike Glare, the Anger fa

cial component did not show a positive 

assor.intion with any of the speech com

ponents. Contempt wa~ ~ignificantly re-

Psychosomatic Medicine _13:307-319 (1990) 

rype B 

X SD 
p' 

40 1 25.3 2.37 om 
H6 22.1 1']7 

44.7 20.7 1.52 
44.3 31.6 1.37 
49 7 32.4 0.06 
5j_f) 29.4 -1 20 

49.7 29.0 0.08 

47.2 19.3 0.88 
47.6 19.8 0.73 
37 2 2:i. 1 3.313 0.001 
4':1.8 1b.3 0 09 

47.9 31 ,4 049 
S0.4 23.2 -~o 13 
47.6 28.8 0.57 

lated to Despondency (r = 0.34. p < 0.01}. 

There were several significant correla

tions observed among the F ACS scores. 

The correlation between Glare and Dis· 

gust was significant [r ""' 0.39. p < 0.01). 

Contempt was significantly related to 

both Anger and Disgust but not Glare. 
The extent to which the relatiorlship of 

Type A to Glare and Disgust was due to 

the Hostility and Competitive compo

nents of Type A behavior was examined 

using Glare• and Disgust scores adjusted 

for the h'l-'0 speech components. 1\o sig

nificant differences between Type As and 

Type Bs on these two facial behaviors 

were observed when these scores were 

adjusted . 
The strength of the association between 

F ACS scores and the cardiovascular re

activity measures was assessed by testing 

the Spearman rank correlat10n coefficient 

for each pairing of F ACS score and the 

two cardiac measures. Heart rate varia· 
bility was positively dssooated \\'ith ~on

enjoyment Smiles. and heart rate respon-

313 
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TABLE 3. Speech Component Percentile Scons for Type As and TypP Bs 

Type A Type B 

Behaviol Type p' 
X ID X SD 

Speech Cori1J)Onents 
Hostrlrtv 677 25.0 32.3 20.7 5 35 0 001 

ComprtrtM'nf'SS td.8 2&.r, 36.2 25.1 3.70 0.001 

lrnmedratene~s 63.3 22 () 36 2 28.6 3.72 0.001 

~peakrng Rote 65.3 Hr.'J 34 7 23.6 5 15 0.001 

Tvpc A Content 59 9 31.1 40.1 237 2.47 0 01 

/l,nger,Out 61 2 28.3 )80 25.6 2.89 Q_QQj 

~el f"Aggra nd 11.ement 6U 2b.2 38.b 27.3 2.95 0.004 

Ex«ctrngne~~ 53.1 29.7 46.9 28.8 0.74 

Despondrncy 43.0 26A 57.0 28.7 -1 7J 

Loudness b7 5 24.1 325 202 5 .l4 0 001 

Svll~brc EmphJs~> 70 1 12.4 2'1.9 16.8 7 02 0 001 

•\c::n:ler,ltron ,)7.5 30.4 42-) 25.4 I 85 

H.:~rd Vorce 61A 21 '1 38.6 21.2 3.74 0.001 

• o V,lllrt'~ Jre l-A•HJ<ied. 

TABLE 4. Correlations Betw(!en F AC Scores and Speech Components 
········----

FACS (omponC'nts CIMe Contempt 

~pee('h CompOr1f'nt;; 
Ho~tlii\V 0.411 •• 0 319 .. -0.167 0.03) 

C ompetlli\Prll'>'> 0.367** 0 117" -0.110 0.039 

Immediateness 0.100 0.1 ~6 -;--0 2S8 -0.206 

Spe~king Rat(' 0. 1312 0.180 -0.342 -0.092 

Type A Con\('1'1\ 0.144 0.062 ' 0.024 -0_204 

Anger-Out 0 291" O.B5 0 054 0.047 

Se II- Aggr and ill'me nt -0_002 0.064 -0.077 -0.1) I 

E\At\lr;gne\\ 0. 14J 0.167 -0.061 n nM1 

De,pondr-ncy 0.229 0.167 0.120 o.:Bs·· 
Loudness 0.42J"" I) 2.18 -0 082 0.021 

Syllabi(: Emphas1s 0.139 .. 1) 241 -0 120 -0.107 

Au:e>lt"rat1on CU03" 0.133 0.233 (J 108 

HMd V<liCe 0.135 0.141 0 063 -0.2J4 

FA('i C1!»11ponenh 
Cor1ternpt 0 1/iO O.JOB' 0 303" 

An~er -0.117 o. 130 
0 .l'JO .. 

"p< 01, •• p < 01 f! ~dllJ('' .,.,, :\\II 1-iiiPd 
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TYPE A FACIAL AND SPEECH COMPONENTS 

sivity was negatively associated with this 

same facial behavior. This indicates that 

those subjects showing more Nonenjoy

ment Smiles had more heart rate varia

bility ( p < 0.02) but h:ss magnitude of 
overall change in heart rate ( p < 0.04) 

during the SI. :-.Jane of the other relation
ships between F ACS scores and the car

diac reactivity measures was significant. 

Subjects were also divided into high and 

low groups based an their FACS scores on 

Glare and Disgust. Similar analyses of var
iance for heart rate measures showed no 
significant differences among the Type A/ 

B-FACS score subgroups. 
The relationship between the speech 

component scores and the cardioyascular 

reactivity measures as well as the extent 

of differences between Type As and Bs in 

cardiovascular reactivity \-Vere also ex

amined. :\'one of the ;elationships be

tween the speech component scores and 

cardiac reactivity measures was signifi

cant. Also, there were no significant dif
ferences between the twa behavior types 

for either heart rate responsivity or heart 

rate variability. 

DISCUSSIOS 

Facial behavior-Disgust and Glare-dif

ferentiated Type As from Bs. None of the 

other facial behaviors studied. including 

those noted in the clinical literature de

scribing Type A behavior (see Table 1), 

showed significant differences between 

Type As and Bs. With regard to the facial 

behaviors originally described as charac

teristic of Type As, it is possible that the 

early Type A researchers noted differ

ences between Type As and Bs in facial 

bPhaviors but. without the benefit of the 

precise FACS scoring. were unable to ad-

Psychosomatic Medicine 53:307-319 (1990) 

equately define or assess these facial 

expressions. Since Type As have been de. 

scribed as hostile and aggressive, it might 

seem surprising that tho Type As did not 

show more anger or contempt facial 

expressions than did the Bs. Understand

ing this finding and reconciling it with the 

positive finding on the Glare score and 

Disgust requires drawing some theoretical 

distinctions among affective phenomena. 

Emotional traits, such as hostilitv, can 

be distinguished from moods, such. as ir
ritability. as well as from the emotions 

such as anger (42). An emotion involves, 

from this perspective. a momentary and 

patterned set of changes in physiology, 

cognitive activity. subjective feelings. and 

facial expression. Moods involve much 
more extended periods of time. hours. or 

even days, as compared with the second 

or minutes for emotions. Each mood is 

saturated with frequent occurrences of a 

particular emotion(s). When someone is 

in an irritable mood. he/she is ready to 

become angry, likely to construe matters 

in such a \vay so as to have the opportu

nity to become angry. and his/her anger 

when it occurs is likelv to be more intense 

and of greater duratiOn than it wolJld be 

when he/she is are not in an irritable 

mood. A trait refers to an even longer span 

of time titan a mood. A trait is considered 

to be a characteristic style of behavior 

which predominates at least during a life 

epoch or phase, and perhaps across more 

than one epoch in the life span. A hostile 

trait may be manifested by frequent bouts 

of irritabilitv. by an aggressive behavioral 

style, or in" impatience, abruptness, and 

related behaviors. 
The AngEJr facial expression assessed in 

the present study reflects the emotion of 

anger. It was rarely displayed by the ~ob

jects during the interviows examined in 
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this studv, and did not differ in occur
rence fo; Type As or Bs. The salaried. 

predominantly management, people who 

were our subjects may have learned, we 

presume, to monitor and suppress anger 

express.<on. This rnight be especially so 

for Type A individuals holding such jabs 
\\"ho may have learned the negative con

sequences of not inhibiting expressions of 

their anger. 
The brows/lowered eyelids tense activ

it)', a category of facial behavior that we 

developed on the basis of observations in 
the clinical literature about the appear

ance of Type A individuals, is open to 

three interpretations: [1) Glare might be 

the result of attempts to inhibit the full 

expression of the anger emotion. The 

Type A who becomes angry may have 

attempted to suppress the anger. manag

ing to block its appearance in the lips, 
with only a fragment of the full anger 

r~xpression escaping cemorship. manifest 

in the brows and/or eyes. (2) This regis· 

trallan of anger in the upper part of the 

face might reflect a law intensity of anger 

elicited by the SI tvhich, though challeng
ing. does not typically provoke anger. (3) 

The Glare facial expression may mark the 

trait of hostility not the emotion of anger. 

With this latter interpretation. Glare rep
resents the aggressive or hostile stance 

one person takes tmvard others. 
While we have no definitive data to 

allow a choice between these three inter
pretations. the lack of e~ .<tignificant rela
tionship between the Glare and Anger 

scores is consistent with the second and 
third interpretation. Recent research by 
others (43] also provides support for these 

two interpretations. This research showed 
that only when a challenging laboratory 

task was administered m a manner in

volving harassment of the subject bv 

316 
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the experinlenter did subjects who had 

scored high on a personality trait measure 
of hoStility show increases in anger. The 

same task administered without harass~ 

ment failed to elicit such anger increases 

[43]. Similarly, in the present study, the 

SI was not presented in a harassing man

ner and thus may have not been suffi

ciently challenging to provoke the emo

tions of anger or contempt. It is of interest 

that in the previously described labora· 

tory experiment (43), those high in hostil

ity showed enhanced cardiova.~cular 

arousal only in response to the harass

ment condition. This finding may also 

explain the failure in the present study to 
observe relationships between hostility 

and cardiovascular reactivity. 
The relationship between the Glare 

score and the Hostility speech component 

provides further support for the third 
interpretatton. The speech components 

are conceptualized as measuring a style 

of speaking associated with the enduring 

behavioral pattern not with a momentary 

emohon. Indeed these speech campo" 

nents, \Vhich show the highest correlation 

•vith Glare score, predicted CHD (21-23). 

The facial score of the emotion anger was 

inVersely (but not significantly) correlated 

with these speech component measures. 
Questions might be raised about ,,,hy 

the Type A subjects showed more Disgust 
than the Bs, especially $ince they did not 

differ on Anger. Although Disgust is an 

emotion like anger, it may not be the 

emotion that the Type A subjects are vig

ilantly monitoring and suppressing. The 

expression of Disgust might reflect. at 

least in part, the shifting of angry feelings 

to this less censored but related emotion. 

As was the case with Glare, a different 

but nat contradictory explanation for the 

difference behveen Type As and Bs in 

Psychommatic Medicine 53:307-319 (1990) 
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Disgust is that the expression of this emo. 
tlon reflects an underlying trait of hostil
ity. In conjunction with this interpreta. 
tion, it is relevant that recent research has 

shown a relationship of emotions related 
to Disgust-cynicism and hostility-to the 
severity of atherosclerosis (8. 10, 16) 

The findings on fac1al behavior raise 
the question as to whether these meas
ures would add to more conventiomtlly 
used approaches to identifying individ
uals at increased risk for CHD. The results 
of the analysis using the adjusted facial 
behavior scores indicated that the higher 
Glare and Disgust scores in the Type 
As compared with the Type Bs are ac
counted for by the strong relationship of 
hostility to Glare and Disgust. These re
sults suggest that the Glare and Disgust 
facial behaviors are an expression of the 
increased hostility of Type A individuals. 
Given that the Hostility 5peech compo
nent was found in prospective research to 
be the strongest predictor of CHO [21~23]. 

and that Glare and Disgust correlated slg
nificantly w1th this component in the 
present stucy, there JS the possibility that 
these facial expressions rna~' add ne\v di
mensions to the assessment of coronary
prone behavior. 

REFERENCES 

The question for further research is to 
explore how these measures of facial and 
speech behavioral components interrelate 
in predicting CHD. To what extent does 
adding facial behavior scores such as 
Glare assist in identifying individuals who 
are coronary-prone? Might it be that those 
who manifest both hostile facial and 
speech components are at the greatest 
risk? Among those whose facial and 
speech components are not consonant. is 
one or another set of components more 
successful in predicting CHD. or are these 
people not at risk? 

We wish to express our appreciation to 
Dr. Marcia Ward for her assistance 1\"ith 
the assessment of the wrdiovosculor re· 
activity and to thank Drs. Dodd Keegan 
and Gary Schwartz .for suggesting :his 
worthwhile collaboration_ 

This research was supported by grants 
HL25990 and HL26042 from the .\'otional 
Heart Lung and Blood Institute. Dr. Paul 

Ekman tvas also supported by Research 
Scientist Atrord :YfH06092 from the \'o
tional InstJtute of Mental Health. This re
search tvos conducted when the _first au
thor was at SRI International. 

1. Rooenman RH. FriN!man ;....!, Strau~ R. \Vurrn M. Kositchek R. Hahn W. \Y~tthessen :\T _-\ predK~iu; 

,rud~ of coronary heart disease: The \\'est"rn Collaborative GrotllJ .)\U(h·: Apper.drx. ).-\\1.-\ H1tl:J 13-

llD: :\ppendtx: 1-16. Hlfl4 

2. Rosenman RH· The mtr,rview method of assessment of the ('tlron~n·-prone beha•·ior pattern. In 

n~mhrosk: T\1. \\'eiss S\l. Shte\ds )!., Havnes SG. Fe\nletb M [~ds): Corott.n~-Prone Reha\'tor. :~~\\' 

York, Spri:tger-Verl8g. t!l78.pp 55-iO 
Chesney :.lA. Fagleston IE. 1\osenm>tn RH Type A h~h.nior: Defintt10n. ,wP~'>rnent a~1d :nt~n·en\.o:-1 

In Prokop CK. !3r.J.d!Py L\ [edq]: \t.,dical Psyd10lngy: A :-.Jew P~rspectivc. \~w York. c\cademk PrP,, 

1 ()Ill. pp 2'1-:lfr 
4-. Hn_<;;mman RH. 13r,uld :o{J. Sholtz Rl. Fn~>dmaa \! \[u\(1\i\liate pwdirtwtt of cGroMr\ .~.r•art clu;rJse 

dunng 8.5 1·cnr ~nl.[)w-up 1:1 the \l'e,tnn r.oliaboruttve t;muf) Stlldy. Am! C.trdiul Ji.\tO.l-'llU. 197f. 

Psychmomatic Medicin11 .1J:307-319 (1990) 317 



TSA 15-00014 - 003143

CHESNEY et al. 

Hilynes SG, Feinle1b M. Levine S. Scotch N, Kennel WS: The re\alionstup of psych~social factors to 

r.oro11ary heart disease m the Framingham He,ut Study, Adv in Crtrdiol 29.85-95. 198Z 

French·Belgian Collaborflti\'8 Group: he hemic heart disea~~ and psychological patterns: Prevalence and 

incidc,nce ~tud\es m BAigium and France. ;\dv in Cdrdiol 29 25-31, 19fl2 

Friedman M. Rosennwn RH. Straus R. Wurm :-t Ko:;itdwk R: The rrlat10nship of behavior pattern A to 

the ~\atr of ';oron~ry vasr,~tlatufH. Am J Med 44·525··537, 1968 

A. Blumenthal JA Williilms R Kong Y. SchanbGrg SM, Thompson LW: Type A bahav10r and angiographl· 

callv documented coronary di~ease. Circulation 58:534-639. 1978 
q frank k:A. He!lcr SS. Kornfeld OS. S~or:1 AA. Weiss 1\18: Type A behuvwr and coronary angiograph1c 

findings. JAMA 240761-7fi3. 1978 
10 Williams RB. Haney TL, Lee K. Kong Y. Blumenthal J Whalen R: Type A behavior. hostdit~·. and 

COI'IJnarv heart dise;~e. Psychosom :..led 42·:139-54'!. Hl80 
11, CDlwn rB. Reed D. Type A behavior and coronary h~.ut disease amon.g Japanese men 10 Hawa1i. J Behav 

;.,\pd 8:3-iJ-352, 191)5 

12 Shrkelle RB, Galr ?\1, :-.!oru.sis ;-k 'Type A score (Jenkms AG\iVitV Survey) and risk of rer.unellt coronary 

he,ut disease w rhe Aspirin .'dyocardia) lnfnrr.tion Swdy. Am J Cardiol56:221~225. 1985 

:-, Shekelle RB. Billings )H. Borhani. 1\0, et al: The :V!RF[T behavior pattern study. II: Type A behav1or 

and mc1dence of coronary heart tli$case. Am) Ep!demiol122: .559-570.1985 

14 Oim~Jale )E. Block RC. Catanzano 01.!. Hackett TP. Hutter AM· Type 1\ personuUty and ex\ent of 

ummMy atherosdcrcsis Am) Cardio\42:5(1:1-5!16. 1978 

! ~ Dimsdale IE. Hackett TP. Hutter A:..L et al. Type A buhavior and angiographic find:ngs. ) Psycho~om 

Res ~1:::!73~276. 1979 
!ll. Demorosb TM. Yla·~Dougall ),\,Williams RB. Haney T. Blumenthal )A· Components o!Type A. hostility. 

~nd ~nRcr-i:J: Relationship to angio,~raphi(.; findings. Ps~·cho~om Med 47-219-233.1985 

\7 ~latthews KA. Hayne~. SG. Type A b~havwr pattern and coronary disease risk. Am) Epidemiol123.923-

'JD0, 1986 

Oil Haynes SG. t>·latthews t.:A. T_vpr. A behavwraod cardmvascular d!seasn. Ann Behav ;>.led 10.47-5\J. 1988 

1 ·J :Vlatthew~. KA. Glass DC. Roscr~man RH. BortMr RW Competitive drive, Pattern A, and coron;u1· hear\ 

dio~a5l': A further anaiy,;is af ~orne data from the Western Collaborutive Group S\\ .. dv_ ) Chromr:: Dis 

. J0.4A'J-498.1977 
20 Dembroski TM. \ol~r::Dougall j\1, Hurd J ,\, Shield~ JL: Perspectives on coronary.prone behavior. In Krantz 

DS. 3,Jum .'\. Smger IE i•JdsJ: Cardwva1cular d1sordPrs and behav1or. Hiilsdale, :-.:). Lnvr~nce Erlbaum, 

l'HlJ pp 5i'-8:) 
21 C:b~~ney :..tA. HM~ker \1HL Black G\\' Coronary-prone components of Type A behavwr in the 1\'CGS 

A ne.,., methodolon'. In Houston HK. Snydsr CR (edR): Type A behavior pattern. ReM! arch. th~·•ry and 

interventwn 1\;ewYork. john 'v\'ilry & Sons. 1988. pp !Sfl-188 

22. CJrmelli D, Swan GE. Ros~nman RH. Heckr1r .\tH. Ragland DR, Behavioral ..:omponent~ and total 

mart~hty m the West~rn Collaborative Group Study, Paper pres~nted at the Society of Behavioral 

Med1cme. San Pranc1sco. California. 1!'189 

23. Hecker ;..tliL, ~hemey, MA. Black G\V, Frautschi N: Coronarv-prone behaviors m \l'.e \Vest ern Coll~b· 

mative Group Study Psychoo;om :\led 50:153-164. 1988 

H. [letnbro.~kl T\1. MacDougall. 1'1. Costa PT. Grandits GA: Components of ho:Hihty as predictors of sudden 

d,:~th and myocardial inf~rulun m the Multiple Risk Factor Intervenllon Trial. Psy~ho~om :">led 31:514-

522. 1989 
25 Blumenthal JA O'Toole LC. H~ney T: Behavioral as~essment of thA Type A behavwr patt&rn Psycho,;om 

,\!~d 46:415-423.1984 
26 Hf'ller BW :'>Jonv~rbal br.h,wior and coronary.prone behavwr. Unpublliihed doctoral J.i~seftdliDn, 

lJr,ivPhity of Cahforn1a. Oil vi>, California. 1980 

27 Friodman HS-Hatr\s \-\),Hall )t\: :\onvr.rbal expression of emotion: Healthv ch~nsrnJ or coronary· 

prone behavior, In VanDyke C, Temo~hok L. Ze11an$ LS [eds)- Emotions in Health and Illness· .\pplic~· 

t:on~ to Clmical PrM~!!co. San Diego, G1une and Stratton. Hl84, pp 1-'i1~16:5 

~i:l frir.Jman M. Powell LH: The di~gr~o>is and qlwnt1tative a~~eH">ment of Type.\ b<-lh,wior· lntrodur:tion 

;old dH">Ctlj)llDn of the VidoJoi<~Jl!'d Stru~tUrf'd Interview. ]ntef!rative P~wch 1:123-129.1\HH 

318 P~fchosomatic Medidne 5l:307-319 (1990) 

I 

• 
I 
t 
I 
t 

I 

' I 
.. 
I 
r 
I 

•• 

' I 
.. 
I 
t 



TSA 15-00014 - 003144

I 
I 

' I 
' I • 
I 

' I 
.. 
I , 
I 
~ 
I 
I 
.. 
I 
t 

TYPE A FACIAL AND SPEECH COMPONENTS 

29. Powell LH. Thoresen CE: Bchav10ral and physiologic determmants of long-term prognom after m\O· 

cardia! infarction. ) Chrome Dis 38:253-263. 1985 

30 Ro~enman RH, Friedman M: Associatwn of speciflc behavior pattern in women with blood and 

cardiovascular findings. Circulntion 24:1173-1 Hl4. Hlfi 1 

Jl. Tomkins SS: Affect, Imagery, Corn<iou~ness (Vol. 1: The Positive Affects). 1\ew York, Sprlngllr Publish1n~ 

Company.1952 
3Z Plutchik R: The emotlono: Factors. theories. and il new model. :"Jew York. Random House. 1962 

33. Ekman P. Friesen WV. Ellsworth P: EmotiM in the human face. Guidolmes for research and an 

integtation of findings. :-.Jew York, Pergamon, 1972 
34 Izard CE: Patterns of emotion~.:\ new analym of an:dety and depression. :-lew York, Academ1c Prrss. 

l\l72 
35 Ekman P: The argument and evidenr.n about Uni\'Brsal~ in facial expressions of emollon> In Wagr.er H 

Manstead A (ed~)· Handbook of Soml Psych.ophJsiology, l\ew York, John \·V!ley & Sons, 1969. pp 143-

\63 
36. Ekman P· )'..let hods for measuring f~ctal ;~ction. In Scherer KR. Ekman P (eds): Handbook of :O.Iethods in 

l'\onverbal Behavwr Re~ean:h. ~ew York, Cambridge l:niversity Press, 1982, pp 25-90 

37 Ekman P. Friesen WV: :O.·Ieasudng facial movement. Environ Psycho! Nonverbal Behav 1 ti6-7.5. 19i6 

36 Ekman P. F'riesen WV: FaCial Action Coding System: t\ technique for the measurement of fanal 

movement Palo Alto. Conml\ing P~ychnlogi9ts.1976 
39 Ekman P, Levenson R\\', Frie~cn WV Autonomic nervous system activity d1stmguishes between 

emotionb Science 221:1208-1210 1983 

40. Ekman P. Davidson RJ. Fri~srn WV· Th~ Duchenrw Smile: Emotional expression and brain phniolo~y 

l Pers Soc Psycho\. m press 
41 Ekman P: About brows: Emotional and cnnver~a\ional ~1gnals. In von Cran~ch 1\.J. Foppa K Lepenl~§ 

\\'. Pl<.10g 0 (i!d.~J Human Ethology. Cambridge. C~mbridge Cn1versity Preso, 1979. pp 169-248 

42 Ekm&n P: Expression and th~ nature of emmion. In SchtH!lr K. Eknnun P (eds): Approaches to emotion 

Hill,dale. 1\'j, Lawrenr.~ Erlbaum, 1964. pp 319-344 
43. Suarez EC. Williams RB: Situational determinants of cardiovascular and emotional reacmity 111 high 

~nd low honttle men. Psy'-'ho~om i\·1ed 5'U04-41H. 1989 

Psychosomatic Medidne :)3:307-.119 ( 1990) 319 




