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Abstract—Although many factors have been proposed and studi
causes of onset and termination of meals by humans, little atteptioeals, there has been surprisingly little research on conscious
has been paid to memory for what has previously been eaten. fmong in nondieting individuals. Yet it seems reasonable that for

dTdgs tracking may not be explicitly remembered. With respect to

moni-
any

pose that a principal determinant of meal onset and cessatignparticular meal, people stop either when they have finished what has
humans is memory of when a last meal was eaten and how mughbeas served or when they believe they have eaten a proper meal. On

consumed. Knowledge that one has just eaten a culturally defirtlee other hand, people start eating when an appropriate occasio
complete meal may be sufficient grounds for refusal of further fp@s, as long as they do not remember having eaten very recently.
This hypothesis was tested by studying two densely amnesic patients humans, there are traditions and experiences that define a

n aris-

meal.

who had almost no explicit memory for events that occurred more|tti@r example, for many Americans, lunch is a sandwich, chips, and a

a minute ago, and who, in particular, usually failed to remember thhéverage, and when that is completed, lunch is over. Alternatively,

pre-

they had just eaten a meal. Both patients (on three occasions pagmtation of a meal implies that it is time to eat. It may be that memo-

readily consumed a second lunch when it was offered 10 to 30 myifior what has been eaten is a sufficient reason for meal termin

ation,

after completion of the first meal, and usually began to consumerad that an appropriate stimulus for meal initiation is presentation of
third meal when it was offered 10 to 30 min after completion of| thaneal in an appropriate context. One critical feature of such a cqntext

second meal. These findings suggest that memory for what has rederihe memory that one has not recently eaten.
ly been eaten is a substantial contributor to the onset or cessatipn ofin a study of perception of internal states after bilateral medio
eating of a meal.

It has been presumed that at least some of the factors that regyj

human and animal food intake are operative at the level of the mgaly Teuber (1968) stated that “H.M. rarely mentions being hu
Because the meal is a much more tractable unit to analyze than Nk when his meals have been somewhat delayed; however,
over days to months, the focus of most research on regulation of f@qsl; is put before him, he eats in a normal manner” (p. 216).

intake in both animals and humans has been the meal, a natural Jni’F o far as we know, the report by Hebben et al. (1985) is the

analysis. Extensive research on the causes of meal onset and termgingsryation of multiple meal eating in amnesics, and it involves

em-

poral damage, Hebben, Corkin, Eichenbaum, and Shedlack (1985)
reported that H.M., a well-studied, densely amnesic patient, ate g sec-
ond full dinner (except for salad) 1 min after he had completed the first
@ifer. In a follow-up of the original report on H.M., Milner, Corkin

nary
when

only
one

tion, in both humans and rats, has generated rather complex modefs;aknt and one occasion. Our main purpose in this study was td veri-

food intake from Stellar (1954) onwards (e.g., Birch & Johnson, 1994¢; ihis important observation, through multiple observations on
Blundell & Rogers, 1990; Booth, 1978, 1994; and Bray, 1994). Theggnesic patients.

models acknowledge multiple influences on meal initiation and termi- The two patients in this study had natural bilateral damage t
nation and often include cognitive factors, but the focus has rem 1i'ﬂ€ﬁ|poral areas. (In contrast, H.M.'s damage was primarily surgi

two

b the
cally

on physiological signals, with a secondary interest in palatability gfoduced.) There was extensive bilateral damage, in both patierts, to
foods. Herman and Polivy (1984) have suggested that psychologiggk hippocampus and amygdala. The lesions in the three pafients

cognitive factors may be critical in normal meal termination, with “‘(ﬁ.M. and the two presented here) were somewhat different;
traditional physiological signals of satiety functioning only in “boundy,
ary conditions” (cases of relatively extreme deprivation or surfeif),nctions well preserved. The two amnesic patients studied here
Memory for what has recently been eaten is not explicitly includgdgfl,ch more severe recent memory deficit than patients typically

what

ese patients had in common was dense amnesia with other mental

had a
stud-

Herman and Polivy's or other researchers’ psychological-cognitiygy in research on amnesia; both were comparable to H.M. in density
factors. However, Polivy, Herman, Hackett, and Kuleshnyk (1986} amnesia, a critical point because most patients described and stud-

have shown that in a number of conditions, if the amount consumeghi$ as “amnesics” have some, if not substantial, memory of a

made salient (by leaving the wrappers for pieces of candy being eg®Rnt meal.

in the view of the subject), there is a suppression of food intake.
There is evidence, in studies of both eating and drinking, that|ani-

mals and humans keep some sort of record of the amount consumed METHOD

(oral metering, and that this information influences food and water ) _ o _

intake (e.g., Bellows, 1939; Mook, Bryner, Rainey, & Wall, 198). Two densely amnesic, otherwise quite intact patients were stu

damage, but had reasonably intact memories..

Address correspondence to Paul Rozin, Department of Psychology, Uni-R-H- was a48-year-0|d,_black American male. He died of lung
versity of Pennsylvania, 3815 Walnut St., Philadelphia, PA 19104-6]g%8 @ year after these studies were completed. R.H. held a B.S.

very

died,

along with two control patients who had previously experienced hrain

can-
egree

e-mail: rozin@psych.upenn.edu. and began a master's program, but his progress was interrupted by
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seizues and amdual loss of plicit memowy function.At the time of
testing he had sudtred a dense amnesic syonre of uncetain etiot
ogy, for more than 20 gas. Remakably, he lived alonein an aat-
ment and neighborhood thaere familiar to him bebre the onset of
symptoms.

R.H. was avare tha he had a ey poor memoy. He was highy
intelligent, with a full-scale 1Q of 126 on thé/echslerAdult Intelli-
gence Scale (WS; Verbal:126, Performance:123),and he ppeaed
nomal in casual corersgion. R.H. was of nomal weight for his
height (120 Ib; 5 ft6 in.) and shwed a stong inteest in bod and e
ing. His olfactoly sensitvity was measwed with an odor identifation
test (Unversity of Rennsyhania Smell Identi€ation Test, UPSIT;
Doty, Shaman& Dann, 1984). His perdrmance vas poorHe scoed
12 corect out of 40; the medianif his ae is in the high 30syith 10
comrect being aandom scas.

R.H!s shot-tem memoy, as quged from the continity of his
conversaion or his digt span (7 érward, 5 ba&ward), was nomal.
However, he had a dense and tually complete amnesiaf recent
events. His sca on theWedsler Memoy Scale vas 86; on the teg
of logical memoy, he ansvered 4 out of 23 questions cectly when
his immedi#e recall was tested and none of the 23 questionsecer
ly when his delged recall was testedHe did not emember aything
about the gpelimentes after dout 12 hr of rpeiimental sessionsor
did he emember thex@petimental bom and a¥a where he had been
interviewed weekly for moe than a gar He was unavare of the cal
endar yar Given the usuajl effective mnemonic imge for the word
pair “locomotive—dish tavel” (a dish tevel wrapped aound a loce
motive), he shaved nomal immedige recall of this pair (Wen
prompted with“locomotive”), but no memoy for it minutes laer.

Magnetic esonance inging (MRI) results indicted seere dam
age, bilaterally, to the hippocampus$jppocampal gri, and anygdala.
The postedor porttion of the hippocampi as patially preseved

B.R. (alive and vell a& this wiiting) was a 59-garold white Cana
dian male athe time of testingHe was peréctly nomal until an acute
episode of Hepes encghalitis on dily 29,1992. In a péod of a Bw
days, he deeloped a dense and panent amnesia. Since the onse
symptomsapproximately 1 year pror to the tests caed out in this
study, he had spent most of his time in a rogical inpdient unit.
He had some seizes, which were contolled with gpropriate med
ication. B.R. had a pdial gastectony some 20 gas gyo. He vas 6
ft, 1 in., tall and weighed 199 IbHe was dose to anosmic (UPSIT
scoeke of 8/20 on theirfst half of the UPSIT teskess than half of et
we epected of someond his ae, with 5/20 being aandom scag).

B.R. was of lav-average intelligence and a coopative and aicu-
late peson who worked as a sales mage for a umber of copora-
tions. HisWAIS full-scale 1Q vas 88 (érbal:93, Performance:84).
He shaved a nomal digt span (scaled scerof 9 on theNAIS) and
nomal wocebulary and aithmetic perbrmance He could cay on a
nomal coversaion, and as with R.H.the pesence of a sere defcit
was not olsious on casual ceersaion. On theWecsler Memoy
Scale—Reised his scoes br the \arious indees were as bllows:
Geneal Memoy, 50; Verbal Memoy, 67; Pictoral Memory, 57;
Delayed Memoy, < 50; andAttention/Concenttion, 109.

Like R.H.,B.R. shaved a dense amnesiar fexplicit recent mem
ories, with the same total ifdlity to remember mnemonicallpic-
tured word pais. He shwed no ecaynition of the &peiimentes after
9 hr of contactno avareness of a memgpiproblem, and no &miliari-
ty with the hospital erironment andaom tha he had Ned in for
most of a yar
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An MRI revealed biléeral damae to the medial tempak lobes,
including hippocampus and agdala,and some dange to the iné-
rior frontal aeas.

Neither R.H. nor ER. sheoved aty specifc recall of meals or othe
salient @ents tha had hppened mar than a miate pior to their
being ppbed so long as therwas a distction in thainterval.

Two contol paients fom the sameegion as BR. were studied
accoding to the same ptocol as R.H. and .R. One J.C.,was a 54-
yearold woman wo had aWAIS 1Q of 118 (\érbal: 121, Perfor-
mance:112). She sced in the thid pecentile on the Caldmia
Verbal Leaning Test,suggesting some memgmproblems. She as 5
ft, 2 in.,tall and weighed 140 IbThis pdient had a losed-head injyr
2.5 yeas bebre testingand contimes to visit the hospitabf evalua
tions as an outpignt because of pblems in sustainingtgention.

T.A., a 57-yarold male suffered a ight-hemisphez stoke in
1995, with principal symptoms of left-side giect and veakness. He
was 5 ft,7 in., tall and weighed 190 IbPsydiometic daa on this
paient ae not aailable. He is curently an outpéient being teged for
an dtentional disoder.

Examindion of all paients took place in an fi€ée oom in a hos
pital (the sameaom for all but R.H.). Dda collection ér eat
occured in two or thiee sessiong full meal was intoduced always
between 11:30 a.m. and 1:00 p.fthe meal vas placed in tint of the
subject (intoduced l “Here’s lund”), and he or she a6 irvited to
ed it. Hunger ratings were obtained befre and after edcmeal. R&
ings were on a 9-point scale (1 extremey full, 2 = very full,
3 =modeately full, 4 =slightly full, 5 =neither hungy nor sdiated,
6 = slightly hungy, 7 modeately hungy, 8 = very hungy,
9 = extremey hungy) tha was visualy displayed in front of the
subject.

During meal consumptiorif about 1 min elpsed without the sub
ject eding, we asled if he or she as fnished We removed the plée
if the ansver was afirmative; if the anwer was neative, we left the
food available for another minte After the subject completed th
meal,the plde was emoved, a hungr rating was obtainedand br a

gbetiod of 10 to 30 minthe subject s engged in corersaion. Dur

ing this peiod, if the subject did not spontaneoyslink water, he or
she vas askd to dink some (to kear avay ary oral food esidues).
Then, using an identical meal and an identicabqadue, we intro-

duced a second meal. In allitbone of the six sessions with the
amnesic pients,a thid meal,again after a 10- to 30-min bak,was
introduced

Meals ofered to R.H. vere selected on the basis of iniews with
him about foods thahe liked The frst two meals dung the frst ses
sion were Swanson tukey “TV dinners” (turkey, peas,potaoes,and
applesauce; 300-340 Cal). Subsequenihe meals dered were
SwansonTV dinness of \eal pamigiana (\eal,pastastring beansand
apple cumb cale; 410 Cal)An 8-0z glass ofjple juice vas also pr-
vided and wvas efilled when empty Eahh meal vas heted in a
microwave oven bebre presentéon.

B.R. was an inpient and vas ofered multiple, identical \ersions
of the hospital lunic tha was seved on the daof eah session. Orj
Day 1 (March 9), the meal intuded soup (onionmacaoni, veg-
etable), cheesedice cassere, bread and btter, salad peas,apple-
sauceand tea (537 Cal); on D& (Luly 4), the meal vas \egeteble
batley soup,mealoaf, bread and btter, tom&oes, potaoes, beans,
peates,and tea (703 Cal); and on Y08 (dly 5), the meal consiste
of lentil soup,apple-glazd dicken, bread and btter, beets, mashed
potaoes,salad prunes,and tea (672 Cal).

)
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Control subject XC. was obsered in two sessions? weeks aat,
in the same hospitabom as BR. On theifst occasionthe meal vas
glazed dicken,with wild rice and sing beans (Stofér's Lean Cui
sing 216 Cal). On the second occasianhthe paient’s requestthe
meal vas \egeteble lasayna (Pesidents Choice 295 Cal). XC!s pe-
fered beerage was water, which was povided

Contol subjectT.A. was ofered two identical meals on ehoof
two occasions]l week gait. The meal s seasoned bonele$sok-
en with pot#oes,com, and @ple-canbery crumb (Swanson,420
Cal). The bererage piovided was water, as the paent requested

RESULTS

All patients were extremely amicdle and coopetive, and shaved
consideable intetest in inteacting with the gpelimentes and e@ng.
In all the tasks msentedthey had no toude undestanding instic-
tions and using scales. Both amnesitigpdis shaved some ague and
uncetain memoy, on some occasionsf having eden ecenty, but
never had futher information on when,or wha they had eten. R.H.
never commented thiée had just éan when pesented with secon
or third meals. Indeedit the end of hisifst session20 min after et
ing much of the thid meal,R.H. announced thde would “go for a
walk and @t a @od meal. We asled him vha he would like to e&
His ansver was“veal pamigiana’

B.R. had six oppaunities to note thehe had just ¢an,on the pe-
sentéion of second and tldrmeals on edcof 3 testing dgs. He made
some comment inditiag tha he had ecenty eden on fve of these
occasions. On Bal, he commented thde had just éan supper (it
was actuall lunch) when the second and ttiimeals vere pesented
Other inteviews with BR. indicde stongly tha he had no memyrat
all of the content of aecent meal or sncWhen he esponded to 3
presented mealybsaying something indiding tha he had ecenty
eden,we said:“Eat what you feel like eding.”

A summay of the esults fom the eting sessions (tke br eah
amnesic pgent and tw for eat contol pdient) is pesented iffable 1.

The most dtical obsevations involve the acgetance and con
sumption of succesg@ meals. R.H. ner completed a meahough
he typicaly completed the mé&ourse He eadily acceted all thee
of the second and tlimMmealsconsuming wll in excess of 1,000 Cal
in two of the thee session#cross all six second or thirmealshe
consumed beteen 81% and 87% of all of thedd ofered (by
weight),always completing the mé@ouise Only duiing the 3d day
was thee ary indicaion of a dop in consumption &m first to thid
meals (Bble 1). Gven tha R.H. failed to completgl consume an
meal,and thatheTV dinners were rather smallwe allaved him to et
to the point of ejection on the thit meal. Indeedon two occasions,
we offered him a éurth meal. He efused it in both casedaiming in
one case thais“stomad was a little tight.

B.R. was ofered a moe substantial lurfitthan R.H.and had a dif
ferent meal on edcday (but three identical meals on rmiven dg).
B.R. completed\eely first and second meal. He aleadily began e&
ing a thid meal on Dgs 2 and 3. On Dal, a thid meal vas not gail-
able. We of'ered him gple pie (a lilked food) insteagbut he efused it.
It is of intelest tha for both amnesicghe rumber of bites wnt up
within ead sessionjndicating tha smaller amounts &re talen in
ead bite on the ler meals.

The 2 contol subjects completed all of their initial meals. In
four cases (2 subjectsad offered a second meal dng two ses

On both occasiond,C. was suprised and amsed (laughedjndicat-

ed puzzlementtahe ofer of a second meand said she as not hun
gry. T.A. seemed to consider thefafng of the second meal

genepus ether than uosual mee, and esponded on both occasio
with “no, no, no, thank you’ A second pompt to eaead of the see
ond meals s also ejected l ead subject.

Hunger rtings shaved minimal dangs br R.H. (Table 1); in
seven of the nine casehkis rating dropped slighyy (usualy 1 point)
after a mealand his ating aways retumed to the aginal level bebre
the subsequent mealbiFB.R., daa ae available only for the frst two
meals becauseenvdid not allv him to complete the thdrmeal. His
hunger ratings geneally deceased aass mealsbut the p&iem was
irregular (Table 1). The contol subjects éported substantiafi dedin-
ing hungr after eting; their etings emained stale or deceased
from the end of theirt meal to the time hen the second mealas
offered (Table 1).

DISCUSSION

We hare shavn tha in the &@sence of conscious memaf having
recenty eden,two densegl amnesic people consumediitiple meals.
This obsevation sugests thg at least under céin citumstances
memoy for eding and the cuent edéing situdion ae moe pedictve
of consumption than pfisiological signals esulting fom recent
meals.

The hungr ratings of amnesics eered a naower range than did
the rtings of contol subjects,and did not shwe reliable reduction
after eéing. For R.H.,the hungr rating prior to a second or thdrmeal
typically retumed to the Ieel of the oiginal rating, before ary meal
consumptionThis retum to pior reported hungr levels is suprising
because utrient @somption should educe huner. Contol subjects
shawved the gpected postasoptive dedine in reported hungr, as did
B.R. on & least some occasions.

Until B.R. was massiely overdoaded with 6od his food intale
seemed to be detamed pimarily by the pal&ability of the food and
his memoy for recent meals. He maintained an enthusiasneding
well into his second meand sometimes into the timeal. His wié
informed us theon one home visithe “overdosed”’on bananas an
vomited

We believe thd this stug males a case thanemoy of recent e&
ing plays an impotant,but previously ungpreciaed role in the onset
and temination of meals § humansThis memoy factor if not con
trolled, may be a confunding &ctor in studies thaseek to unoeer
other contols of food intale.

Although our esults ag deally evidence thaconscious memgr
has a majorale in nomal meal onset and teindion, problems in
interpretaion remain. One is simpltha our evsidence is based o
amnesi¢not nomal, individuals.We believe thd the amnesics in ou
study shaved suprisingly nomal relaions to bod and thathey can
be considerd easonbly nomal with respect todod dtitudes,except
for the dsence of@cent conscious memo®A second conceris the
fact tha B.R. mg not hae had total amnesiaif all of the ecent
meals. Havever, his memoies were uncetain and egue and he po-
vided no other embellishing iofmation ebout the pior meal (sub as
ary of its contents). In gnevent,ther is no vay tha residual memo

alties could gplain contirued meal ingstion; on the cordry, residual
memoy of prior meals could be used ta@ain refusal of nultiple

NS

)

sions),these subjectdaolutey refused to eaary of the second meal
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Table 1. Summay of nultiple-meal session®f ead subject
Amnesic péents Contnol pdients
B.R. R.H. J.C. T.A.
Kilocalories Hunger Kilocalories Hunger Kilocalories Hunger Kilocalories Hunger
Meal consumed Stdus rating® consumell Staus rating® consumed Stdus rating® consumed Staus rating?
Session 1
1 537 Finished 7/8 236 Partially  7/6 216 Finished 5/2 420 Finished 5/4
eden
2 537 Finished 2/5 255 Pattially  7/7 0 Rejected 1 0 Rejected 3
eden
3 0° Rejected 3¢ 333 Pattially  7/7
eden
Session 2
1 703 Finished 6/5 356 Pattially  7/6 295 Finished 7/2 420 Finished 7/3
eden
2 703 Finished 5/3 356 Pattially  7/6 0 Rejected 1 0 Rejected 3
eden
3 —d Partially 5 354 Partially 7/6
ederf eden
Session 3
1 672 Finished 7/3 354 Pattially 7/6
eden
2 672 Finished 2/3 345 Partially 7/6.5
eden
3 —d Pattially  5/3 330  Patially 7/5
eaerf eden

(before/after).

°Only apple pie vas ofered for the thid meal.

8Hunger ratings ae on a scale &m 1 extremey full) to 9 extremey hungy). If the subject & all or par of the mealtwo ratings ae gven

bThis is the ont subject viho did not complete mealand he neer completed a meal. Heaglys consumed the main dish (tay or veal pamigiana),
and most of the otheodd We estiméed calotes by multiplying the pecentaye of total veight edéen by the total caldes. This is an understimae
because the subject did not el the \egetables,and alvays completel consumed the mercalore-dense main cose

9The subject bgan eding the thid meal,but was stoppedyothe expeiimenter after eing a few spoonfuls of soup.

A third concen is demand ltaracteistics. Rerhas the subjectsa
the ofered meals onito compy. Doing so might not be ueasonhle,
as thg found themselks in an od setting with people tlyedid not
know. However, the lesults fom the contol subjects spealgainst this
interpretaion. In adlition, the caloic load of the meal as nuch
smaller br the contol subjects thanor one of the xpeimental sub
jects (BR.),so tha this explandion would lead to thexgectdion tha
if there were ary difference betwen amnesic and coatrsubjectsthe
difference vould be thathe contol subjects wuld be moe indined
to contirue eding. No pressue was put on the subjects to consum
meal. Futhemore, on other occasions dog the sessiongoth R.H.
and BR. refused to anger some question or eage in some actity,
and both (R.H. often)efused to dgpaticular things.

A fourth concen is tha brain damage outside the hippocampu

may have caused disders of regulaion of food intale in our subjects
The anygdala has inputs dm the diemical senses and visagand
outputs to the ypothalanus and bain-stemso tha it might well play
a mle in the egulaion of food intale. Amygdala damge in animals
has been assot&l with hianges in sodium apetite (Sbulkin, Mari-
ni, & Epstein, 1989) and in shameéding (&y., Siegel, Joyner, &

of objects inppropriate as 6ods,has been linéd to anygdala dam
age. Hebben et al. (1985) suspectedtthia light of the bilderal anyg-
dala damge in H.M.,there might be a défit in perception of intenal
staes. They reported a 8w obsevations indicading tha H.M.'s rated
hunger dedined \ery little after he g& a mealThe amnesics in ou
study also had smaller tharxgected banges in hungr following a
meal. This small deline could be indicéve of some @erugion or
distottion of intenal-stde registration, but it could also be thahe nor
mal diop in hun@r upon eting (and bebre most of the dod has
e anteed the kpbodsteam) eflects some agnitive influences elated to
knowledge of haing just egen.
The fllowing obsevations ague a@ainst accessgrdamae to
food-regulation stiuctures as a s$esfactory explandion of our esults:
sFirst,R.H., B.R., and H.M. had dferent hut overapping bain dam
age; wha they had in common as a dense amnesic syoife
extremel poor or no memar for recent mealsand ingstion of an
additional meal within a shotime after completing a jur meal. Sec
ond there was no gidence in ap subject of damge to the lgpothat
amic stuctures belised to be cenad to regulaion of food intale.
Third, although all thee of the amnesic pants had dange to the

Smith, 1988).The Kluwer-Bucy syndome which indudes mouthing
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amygdala,they shaved no symptoms of shcdamae (eg., eding
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inappropriate foods). Futhemore, amygdala damge, judging from
the animal litesture reviewed in the intoduction, would not be
expected to eliming sdiety.

This stug is presented pmarily to highlight a potentiajl impor-
tant aspect of theegulation of food intale & the level of the meal. It
also seves to alerinvestigators of human (and perpa animal) éod
intake tha avareness ofecent eng expeliences mg confound mea
sures of bod intale in expeiimental situéions. Our esults ag, in gen
eral, compdible with the boundar model of Heman and Blivy
(1984),in tha outside of thexdreme condition of trly excessve food
intake, nonptysiological factos seem to be of major imgance in the
onset and cesan of nomal eding. The results sugest tha one of
the pincipal nonplysiological factos is memoy for what has ecent
ly been eten.

Amnesic péents mg be \aluable in exploring other aspects o
appetite For example one could use shgdients to galude the ple
of signs of haing eden (eg., the visual esidues of gan food) in con
trolling intake and theale of memoy for what has ecenty been eten
in guiding bod toices. One could askh&ther sensgrspecifc sdi-
ety or piming requires &plicit memoy of wha has ecenty been
eaen.

This stug exemplifies the possibility of using dengehmnesic
pdients to eplore a wide ange of issues in psyology in which
recent &plicit memoy figures as either a cause or a contaminan
the behwaiors under discussiorAmnesic p#ents seve as pesct
within-subject conwls, so tha repeded measwements can be mad
without concen ebout intererence fom eplicit memoies dout past
performances. In thisespect,dense bt otherwise intact amnesi
pdients ae esen better contls than identical twinshecause the
include contols for past &peiience as wll as common gnetics We
hope this imestigation opens up possibilitie®i investigating the ple

f

t

e

Cc

of recent memarin mary areas of integst to psyhologists,including
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aesthetic judgmentsttitude dange, corversaional contiruity, and a
variety of social judgments and encouter
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