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(ABSTRACT) 

The taste of a pref erred food, pizza, was -adult era t_ed 

with quinine sulfate and the effects of taste experience 

on subsequent measures of palatability were measured. The 

measures of palatability were salivary responses to the 

thought and presentation of pizza. Additional measures 

were latency to start eating, amount eaten, meal .duration, 

rate of eating and preference ratings of the pizza's taste, 

aroma and appearance. 

Thirty-six subjects rece~ved access to regular and/or 
-

adulterated pizza over two experimental sessions. The 

resulting groups of nine subjects each received either 

adulterated and adulterated, adulterated and regular, 

regular and regular, or regular and adulterated pizza over 

the two sessions. In a third session all subjects received 

regular pizza. 

In session two, groups which had received regular pizza 

in session one showed a reliably greater salivary response 

on the presentation trial than on the thought trial. 



Groups which had received adulterated pizza showed minimal 

differences in salivation between these trials. In 

session three, groups which had received regular pizza in 

session one yielded reliably greater salivation on the 

presentation trial than did groups which had received 

adulterated pizza in session one. Furthermore, nonshift 

groups, which had received the same pi.zza condition over 

sessions one and two, showed a greater difference between 

thought and presentation trial responses than did shift 

groups, which had received different pizza conditions over 

sessions one and two .. An approach-avoidance conflict 

mod~l of behavior was applied to the salivation data. 

Preference ratings of the pizza's taste, the amount 

eaten and the rate of eating data yielded reliably greater 

responses for groups which received regular pizza than for 

groups which received adulterated pizza in sessions one 

and two. Positive and negative contrast effects wer.e also 

evidenced by these data. The meal duration and latency to 

start eating data yielded highly similar responses among 

groups over days. 
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Identification of the factors which influence food 

acceptance and rejection is critical to our understanding 

of eating behaviors and disorders (Pel6hat ·& Rozin, 1982). 

Whereas social convention dictates much of our eating 

behavior, the physiological needs of the individuals 

within a society dictate convention, such as number of 

meals and types of food consumed. Within a society, 

sensory, cognitive, gastrointestinal and metabolic stimuli 

• become associated with the physiological needs and eating 

behavior of individuals (Le Magnen, 1978; Booth, 1978). 

Palatability is sometimes referred 1:o as "a food's 

ability to stimulate an eating response'' (Le Magn~n, 1978). 

Booth (1978; 1981) argues that palatability is a ~uch 

broader and more dynamic concept than that based merely 

on the sensory characteristics of a food's taste, texture, 

temperature, aroma and appearance. He maintains that a 

food's potential for evoking an eating response depends on 

the momentary acceptability of the food. Momentary 

acceptability (acceptance or rejection of a food for 

consumption at a given time) is based not only on the· 

sensory characteristics of the food, but on the ·social 

and physical context in which the food is situated, the 

physiological, gastrointestinal, metabolic and cognitive 

state of the individual, and the expectations of physical, 

gastrointestinal and social consequences from eating the 

1 
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food. These expectations are based on the individual's 

prior experiences with the food. Berridge and Grill 

(1984) similarly maintain that palatability is an 

assessment of a food based on sensory information, 

internal state and prior learning. 

Changes in Palatability 

The idea that a food's potential to elicit an eating 

response changes with time or exp~rience is not a totally 

new. one. The following studies illustrate how this 

potential changes as a function of food deprivation, 

during the course of a meal, and with learning. 

Food Deprivation: Wooley and Wooley (1973) reported_ 

that saliyary responses to palatable food we~e greatest 

after deprivation, less at mealtime, and lesser still 

after eating. 

During a Meal: Rolls, Van Duijvenvoorde and Rolls 

(1984) demonstrated that a_ variety of less-preferred foods 

could evoke more eating behavior than could a single 

highly-preferred food. Furthermore, during meals which 

offe~ed a variety of foods, a food which had already been 

tasted declined in its elicitation of eating as measured 

by rated preference for eating that food. Conversely, 

foods which were not yet tasted continued to elicit high 

preference ratings. Blundell and Freeman (1982) suggest 

that this decrease in preference may not be food specific, 
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but may generaliz-e across similar types of foods. They 

demonstrated that following ingestion of a solution of. 50 

grams of .. glucose, salivary response to honey, but not to 

lemon juice or beef bouillon, was less than that of 

controls which had ingested an equal amount of a solution 

containing two grams of glucose. 

Learning: Food aversion studies offer cla~sic 

examples of how previous experience with food influences 

eating behavior. Research by Garcia and Koelling (1966), 

and Domjan (1980) shows that animals will subsequently 

avoid novel stimuli which had previously been paired with 

toxicosis-inducing procedures. Logue, Ophir and Strauss 

(1981), and Cannon and Baker (1981) showed that most foods 

which were disliked.or avoided by humans were associated 

with gastrointestinal distress. 

Assessing Palatability 

One m~thod of assessing the palatability of a food 

stimulus is the measure of salivar~ response at food 

presentation. Bolles (1980), Blundell and Freeman (1981), 

Booth and Fuller (1981), Wooley and Wooley (1973), Wooley, 

Wooley and Williams (1976), Wooley, Wooley and Dunham 

(1976), Klajner, Herman, Polivy and Chhabra (1981), 

Guy-Grand and Goga (1981), Nirenberg and Miller (1~82) and 

Christensen and Navazesh (1984) report that the· 

presentation of food-yields an increase in salivation 
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above that of baseline levels. This increase is influenced 

by (1) individual preferences for eating the food item, 

(2) the_physical appearance of the food, and (3) the 

expectancy to eat the food based on the context in which 

the food is presented. 

Preference: Wooley and Wooley (1973) and Klajner, 

et al. (1981), reported that salivary response to food was 

positively correlated with food preferences. Nirenberg 

and Miller (1982) demonstrated that salivation increased 

above baseline to the presentation of food only when the 

food was preferred. 

Physical Appearance: Apparently,~ food's appearance 

must meet some physical standard to be associated with 

eating behavior. Klajner, et al. (1981) reported that the 

presentation of chocolate chip cookies, made green by the 

addition of food coloring, yielded virtually no increase 

in salivation above baseline. Presentation of pizza which 

was "unappealing despite gross resemblance to [normal 

pizza]" failed to elicit any change in salivary behavior 

(Wooley & Wooley, 1973). 

Expectancy ~o Eat: The availability of a food item 

for consumption has been found to affect salivary 

responding. Wooley·and Wooley (1973), Wooley and Dunham 

(1976), Rosen (1981), Durrant (1981), and Klajner, et al. 

(1981), reported that salivation to the presentation of a 
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food was reliably greater than baseline levels only if 

the individual expected to eat the food. 

Another method of assessing a food's palatability is 

to measure the salivary response to the thought of that 

food. Wooley and Wooley (1973) and White (1978) reported 

that when subjects were instructed to think about eating 

they increased salivation above baseline levels. White 

also reported that salivation ·to the thought of an 

individually preferred food was greater than that to a 

neutral or non-preferred fooct. Furthermore, subjects 

who were vivid imaginers increased salivation to the 

thought of food more than did subjects who were not 

vivid imaginers. White concluded that ''images are 

simply conditioned stimuli of the second signalling 

system (Skinner, 1972) affecting autonomic [salivary] 

responses in direct proportion to their ideational 

vividness''. Wooley and Wooley reported that at mealtime, 

or when subjects were food deprived, salivation to the 

thought of food was less than that to the sight of food. 

However, following a meal, salivation to the thought 

of food was not reliably different from salivation to the 

sight of food. 

Spitzer and Rodin (1981) have suggested that the 

validity of salivary responding as a measure of 

palatability may be assessed by studying salivation's 
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relation to a measure of oral acceptance such as latency 

to start eating, or to a·measure of ingestion such as 

amount eaten. Currently, there seems to be no reported 

study on the relation between salivary responding and 

latency to start eating. • Furthermore, only one study 

examined the relation between salivary responding and 

amount eaten (Klajner, et al., 1981). This study reported 

that these two measures were not correlated. 

There is evidence, however, that amount eaten is 

positively correlated with preference ratings (Grinker, 

1975); Hill, 1974; Hill & McCutcheon, 1975; Hill, Magson 

& Blundell, 1984; Hill & McCutcheon, 1984; McKenna, 1972; 

Nisbett, 1968; Price & Grinker, 1973; Rodin, 1975; Rodin, 

Slochower & Fleming, 1977; Woody, Costanzo, Liefer & 

Conger, 1981) and preference ratings, in turn, are 

positively correlated with salivary responding (Wooley & 

Wooley, 1973; Nirenberg & Miller, 1982; White, 1978; 

Klajner, et al., 1981). Furthermore, Wooley and Wooley 

(1973), and Klajner, et al. (1981.), have reported that 

when unappealing food was presented, no·t onlv we·re 

salivary responses nonexistent, but no food was ingest_ed. 

Salivary responding is the initial alimentary 

response to a food stimulus. Salivation prepares the 

mouth for oral acceptance of the food and initiates 

enzymatic digestion (Christensen & Navazesh, 1984). 
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Saliva contains an enzyme called amylase which initiates 

the breakdown of starch (Keeton, 1973). If a food item 

does not represent an edible. stimulus (e.g. green chocolate 

chip cookies), or if food consumption is restricted, no 

salivary response is made. This anticipatory character of 

salivary responding is evidenced by the results of ~he 

Wooley and Wooley (1973) and Klajner, et al. (1981) studies, 

wherein salivary responding was negligible when foods did 

not meet expectations of physical quality or were not 

available for consumption. If salivary response to a food 

item is a measure -of palatability," and palatability depends, 

in part, on the organism's prior experienc~ with a food, 

then a manipulation of experience with a food should 

influence subsequetit salivary responding. Previous 

research has examined salivary responding to the thought or 

presentation of a preferred or non-preferred food which was 

either available or not available for consumption. 

Preferences are presumably based on the subject's past 

experiences with the foods, but, in those studies the 

subject's past experiences were not manipulated. To 

assess salivary responding as a measure of palatability, 

the effect of previous experience on subsequent salivary 

responses should be investigated. 

One possible method of examining the effects of 

previous experience on palatability, as measured by 
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salivary responding, would be to manipulate the taste of 

a preferred food and measure salivary responding at 

subsequent thought and presentation of that food. In an 

unfamiliar setting, thought and presentation of a highly 

preferred food should elicit salivary responses which 

reflect expectations of taste based on myriad past 

experiences with the food. Subsequent thought and 

presentation of the food, in the same setting, should 

yield salivary responses which may reflect expectations 

of taste based on the previous experience with the food 

in that setting. The taste of a food could be manipulated 

by the addition of quinine sulfate. Nisbett (1968) and 

Woody, et al. (~981), added bitter-tasting quinine sulfate 

to ice cream, a highly preferred (ood, without, apparently, 

altering its visual or olfactory qualities. These 

researchers reported that the adulteration with quinine 

reliably reduced preference ratings and amounts of ice 

cream eaten. 

The purpose of the present study was to examine the 

effects of prior taste experience on food palatability .as 

measured by subsequent salivary responses to the thought 

and, presentation of the food. 

Regular and adulterated pizza conditions were combined 

in an orthogonal (2 x 2) research design; and slices of 

pizza were presented to 36 subjects over two mealtime 
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sessions. This design resulted in four groups of nine 

subjects, which received either adulterated and adulterated, 

adulterated and regular., regular and regular, or regular 

and adulterated pizza over the two mealtime sessions. 

During a third session, each subject received regular pizza. 

Measures of salivary responses to the thought and 

presentation of pizza, latency to start eating, amount 

eaten, meal duration and rate of eating were obtained-in 

each session. After session three, preference ratings of. 

the pizza's taste, appearance and aroma were obtained .from 

the subjects as checks on the adulteration manipulation. 

Hypotheses 

If prior experience with a food influences the food's 

palatability, as Booth suggests, then consumption of 

adulterated and regular pizza in the first experimental 

session should differentiate the groups on salivary 

responses to the thought and presentation of pizza in the 

second session. 

Hypothesis 1: In session two, groups which received 

regular pizza in session one should show greater salivary 

responses to the thought arid presentation of pizza than 

should groups which received adulterated pizza in session 

one. 

If expectancies of the taste of pizza in the 
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experimental situation are based on the pizza condition 

received in session one, then. co"nf irmation or 

disconfirmation of these expectancies in session two 

should differentiate groups ~n salivation in session 

three. That is, groups which had received either reg·ular 

pizza in sessions one and two, or adulterated pizza in 

sessions one and two may have had their expe~tancies of 

taste, based on the pizza condition received in session one, 

confirmed by the pizza condition received in session two. 

Groups which had received either regular orJadulterated 

pizza in session one, and the alternative pizza condition 

in session two, may have had expectancies of taste 

disconfirmed by the pizza condition received in session 

two. In session three, therefore, the group which received 

regular pizza in both sessions may show greater salivary· 

responding than did the group which received adulterated 

pizza in both sessioris. Beyond that, the relative 

magnitudes of salivary responding among the groups are 

difficult to predict. The groups which received adulterated 

and regular or regular and adulterated pizza in sessions 

one and two may show any of three relative effects for 

salivary responding (Flaherty, 1982): (1) Disconfirmation 

of expectancies could decrease salivary responding to 

levels equal to or lower than those of the group which 

received adulterated pizza in both sessions by evoking 
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conflict between approach and avoidance tendencies~ This 

effect is analogous to approach-avoidance conflict ,in the 

animal literature (Miller, 1959). (2) Disconfirmation 

of expectancies .could result in·responses intermediate·to· 

those of the group which received regular pizza in both 

sessions and the group which received adulterated pizza in 

both sessions. This effect is analogous to averaged 

responses based on animal models of reward magnitude shift 

effects (Black, 1968). (3) Disconfirmation of 

expectancies could lead to levels-of salivary respcinding_ 

g-rea ter than those of the group which rec-eived reguiar 

pizza in both sessions for the group which -received 

adulterated pizza in session one and regular pizza-in 

session two; and less than those of the group which 

received adulterated· pizza in both sessions for the g·roup 

which received regular pizza in session one and adulterated 

pizza in session· two. These effects are analogous to 

positive and negative contrast effects evidenced by 

animal models of reward magnitude shift effects ,(Gre~pi, 

1942). 

Hypothesis 2: In session three, the group which 

received regular pizza in both previous sessions s~ould 

show greater salivary responses to the thought and 

presentation of pizza than groups which received 

adulterated pizza in both previous sessions. Groups which 
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received either regular and adulterated or adulterated and 

~egular pizza in sessions one and two could show one of 

the following relative magnitudes of salivary responding: 

(1) Both groups could show levels of responding less than 

those of the group which received adulterated pizza in 

both sessions. (2) Both groups could show levels of 

responding intermediate to th~ group which received regular 

pizza in both previous sessions and the group which 

received adulterated pizza in both ptevious sessions. (3) 

The group which received adulterated pizza in session one 

and regular pizza in session two could show a level of 

responding greater than that of the group ~hi~h received 

regular pizza in both sessions; and. the group which 

received regular pizza in session one and adulterated 

pizza in session two could show a level of responding less 

than that of the group which received adulterated pizza 

in both previous sessions. 

If latency to start eating, as suggested by Spitzer 

and Rodin (1981), is a valid measure of a food's oral 

acceptability, then the different taste experiences of 

session one should subsequently differentiate groups on 

measures of latency to start eating in session two. 

Hypothesis 3: In session two, groups which received 

regular pizza in _session one should show shorter latencies 
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to initiate eating than groups which received adulterated 

pizza in session one. 

Since latency to start eating and salivary responding 

are both ·anticipatory responses to a currently available 

food stimulus, based on previous experience with the food, 

latencies to start eating in session three should also_ 

reflect the confirmation or disconfirrnation of expectancies 

in session two. The predicted measures of latency were 

based on the same logic from animal models of behavior as 

those which were used to predict salivary responding. 

Hypothesis 4: In session three, the group which 

received only regular pizza in the previous Sessions should 

show a shorter latency to start eating than the group which 

received only adulterated pizza in previous sessions. 

Groups which received either adulterated and regular or 

regular and adulterated pizza over sessions one and two 

could show one of the following latencies: (1) Both 

groups could show latencies greater (slower responding) 

than that for the group which had received only adulterated 

pizza in previous sessions. (2) Both groups could show 

latencies intermediate to those of the groups which 

received only regular pizza in the previous sessions and 

the group which received only adulterated pizza in the 

previous sessions. (3) The group which received 
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adulterated and regular pizza in sessions one and two, 

respectively, could show a latency shorter than that of the 

group which received only regular pizz~ in the previous 

sessions; and the group which received regular and 

adulterated pizza in sessions one and two, respectively, 

could show a latency greater than that of the group which 

received only adulterated pizza in previous sessions. 

If latency to start eating and salivary response to 

the presentation of food are both anticipatory responses 

which reflect the acceptability of the currently available 

food and these responses are opposite in direction, then 

measures of these responses should be negatively correlated. 

That is, the greater the salivary response to the 

presentation of food, the shorter the latency to start 

eating. 

Hypothesis 5: In each session, latency to start eating 

should be negatively correlated with salivary response to 

the presentation of pizza. 

If the taste rnanipulat1ons influence preferences for 

the taste of the pizza, then measures of amount eaten should 

be greater for groups which receive regular pizza in 

sessions one and two, than for groups which receive 

adulterated pizza. Furthermore, in sessions two and three, 
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there should be negative and positive contrast effects 

on amount eaten for groups which receive pizza conditions 

different from those received in the preceding session. 

Consequently, a shift from regular to adulterated pizza 

may make the adulterated pizza seem less edible than it 

seems to the group which had previously received 

adulterated pizza. Conversely, a shift from adulterated 

to regular pizza may make the regular pizza_ seem more 

edible than it seems to the group which had previously 

received regular pizza. Amount eaten could, therefore, 

be greater for groups shifting from adulterated to regular 

pizza than for those groups which receive regular pizza 

in both the preceding and current sessions. Conversely, 

amount eaten could be less for those groups shifting from· 

regular to adulterated pizza, than for those groups· which· 

receive adulterated pizza in both the preceding and current 

sessions. 

Hypothesis 6: In sessions one and two, amount eaten 

should be greate~ for groups which receive regular pizza 

than for groups which receive adulterated pizza~_ 

Hypothesis 7: In sessions two and three, amount eaten 

should be greater for groups which have shifted from 

adulterated pizza in the previous session, to regular 

pizza in the current session, than for groups which have 

received regular pizza in both sessions. Conversely, 
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amount eaten should be less fo~ groups which have shifted 

from regular pizza in the previous session to adulterated 

pizza in the current session, than --for groups which have 

received adulterated pizza in both sessions. 

Spitzer and Rodin (1981) have suggested that a 

measure of ingestion such as amount eaten, and a measure 

of palatability such as salivary responding, should be 

positively correlated, although Klajner, et al. (1981), 

r~ported that these measures were not correlated. If 

expectancies of taste are based on prior experience with 

pizza in session one, and confirmed by the pizza condition 

in session two, then amount eaten and salivary responses 

to the presentation of pizz~ in session two, for groups 

which received regular pizza or adulterated pizza in both 

sessions may be positively correlated. 

Hypothesis 8: In session two, amount :eaten should be 

positively correlated with salivary responses to· the 

presentation ~f pizza for groups which received either 

regular or adulterated pizza in both sessions one and two. 



Method 

Subjects 

Subjects were 36 male students at Virginia Polytechnic 

Institute and State University. They were recruited from 

among volunteers who completed a prescreening questionnaire 

(Form lA, Appendix A). Subject selection was based on the 

following criteria: (a) a high preference for eating 

cheese pizza; (b) a frequency of eating cheese pizza 

which did not exceed three times per week; and (c) no food 

allergies. Table 1A lists group information "obtained· from 

criterion questions on the prescreening questionnaire._ 

The experimenter recruited subjects in person at the 

time of the prescreening procedure or by telephone. 

Prospective subjects were told that (a) the purpose of the 

study was to investigate the effects of appetite on 

salivation at mealtime; (b) they would receive something 

to eat during each of the three required mealtime sessions; 

and (c) all three sessions had to be attended before the 

three extra credit points would· be awarded toward their 

final grade in their current psychology class. 

Volunteers signed-up for the half-hour time slots on 

Monday, Wednesday and Friday, which coincided with their 

·regular lunch or· dinner time~ For each subject, sessions 

were held at th~ same time on each of the three days. 

Lunch sessions were held every half hour between 11!00 A.M. 

17 
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• and 2:00 P.M. Dinner sessions were held every half hour 

between 4:00 and 7:00 P.M. 

Design 

Subjects were randomly assigned to a 2 x 2 x 3 

factorial design: 2 Phase 1 pizza conditions (Phl) x 2 

Phase 2 pizza conditions (Ph2) x 3 days of measurement. 

In each phase the pizza conditions were either adulterated 

(A) or regular (R). The adulterated pizzas were made 

bitter by the addition of quinine sulfate to the pizza 

sauce. Thu.s, an orthogonal combination of pizza conditions 

over Phases 1 and 2 yielded four independent groups of 

nine subject.s each. One group received adulterated-

adulterated pizza conditions (AA), one received adulterated-

regular (AR), one received regular-regular ·(RR), and one 

received regular-adulterated (RA). On day 3, all subjects 

received regular pizza. 

Apparatus 

The study was conducted in a small room with a one-way 

mirror in one wall. The room contained one small wooden 

table, two straight-backed wooden chairs and several school 

desks. The table, with straight-backed chairs arranged on 

opposite sides, was positioned in front of -the one-way 

mirror. The experimenter always occupied the chair facing 

the mirror. The subject occupied the opposite c~air. On 

the table were a stack of paper napkins, a stack of paper 
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cups, a pitcher of water, a stopwatch and a large plastic 

baggie which contained five smaller baggies. Each small 

baggie contained a pair of preweighed dental rolls. 

The stopwatch was used to time salivation trials, intertrial 

intervals, latency to start eating and meal duration. 

Additional experimental materials included a pl~Gemat, a 

sanitizing spray cleaner and extra cups and napkins which 

were stored on a school desk beside the experimenter's 

chair. 

Pizza slices wire individually heated in a toaster 

oven in a room on the opposite side of the building. 

Slices· were carried to the experimental room on a covered 

tray. Each pizza slice was approximately one-eighth of a 

17-inch cheese pizza. Pizzas were prepared by Casa di 

Pizza of Bluefield, West Virginia. The sauce of the pizza 

was the regular sauce used in the restaurant or that sauce 

adulterated with .033 grams of quinine sulfate per ounce 

(Nisbett, 1968; Woody, et al., 1981). The regular sauce 

consisted of a concentrate diluted with water. The 

adulterated sauce was identical to the regular sauce 

except that a premeasured amount of quinine sulfate was 

dissolved in the water before it was added to the 

concentrate. All pizzas were prepared by the cooks in the 

restaurant. Pizza slices were individually wrapped in 

celephane and refrigerated until they were warmed prior to 
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being served. 

The following steps were taken to ensure that the 

experimenter was blind to the Phase 1 and Phase 2 pizza 

conditions: (1) adulterated and regular types of pizza 

were both served on days 1 and 2; (2) subjects were 

scheduled by identification number only; and (3) pizza 

slices were individually labeled with identification 

numbers one day prior to presentation. 

Procedure 

- On day 1, the.experimenter welcomed the subject at the 

. experimental room, explained the purpose of the study, and 

gave the subject instructions on the use of the dental 

rolls (Form 2A). The subject then read and signed the 

Informed Consent Form (Form 3A). On each day of the 

experiment, the sequence of events were: four salivation . . 

trials (practice, baseline, thought, presentation), pizza 

access, a fifth saliv.ation trial (post-ingestion), and 

completion of the Eating Habits Questionnaire (Form 4A). 

On each day, wh~le the subject drank a cup of water 

to hydrate and clean his mouth, the experiment~r-went to 

place the appropr~ately labeled pizza slice into the 

toaster oven. After the experimenter returned to the 

experimental room, the subject was asked to provide 

measures of sali~ation on the practice and baseline trials. 

Prior to the thought trial, the experimenter placed the 
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placernat, with a folded napkin on it, in front of the 

subject. The subject was told that a slice of cheese 

pizza from a local restaurant had been placed in an o~en 

to warm, and would be ready to eat as soon as he provided 

the next measure of salivation. The experimenter then 

asked the subject to think about eating that slice of 

pizza. Once the dental rolls were in place for the measure 

of salivation on the thought trial, the experimenter 

reminded the subject to think about eating the pizza. After 

the subject had removed the dental rolls from his mouth, 

the experimenter went to get the pizza slice. 

The pizza slice, on a paper plate, was placed in 

front of the subject-. The subject then provided a measure 

of salivation on the presentation trial. While the subject 

removed the dental rolls from his mouth, the experimenter 

poured a cup of water and informed the subject that he 

could eat as much pizza as he wanted, that the experimenter 

would be outside in the hallway, and that the subject 

should open the door of the ·room to signal that he had 

finished eating. The experimenter then surreptitiously 

started the stopiatch, left the room and closed the door, 

stepped into the adjacent room and observed the subject 

through the one-way mirror. When the subject took the 

first bite of pizza, the experimenter stopped the stopwatch 

and recorded the measure of latency to start eating. The 
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experimenter immediately restarted the stopwatch and 

continued to observe the subject. When the subject opened 

the door to the experimental room, the experimenter stopped 

the stopwatch and recorded the measure of meal duration. 

Upon re-entering the experimental room, the 

experimenter removed the remaining pizza, paper plate and 

placemat-from the table. The subject then provided the 

measure of salivation on the post-ingestion trial. After 

the dental rolls had been removed from the subject's mouth 

the experim~nter asked the subject about his eating 

behavior prior to attending the session, and recorded his 

responses. 

Prior to leaving the experimental room, on days 1 and 

2-, the subject was told that cheese pizza would be served 

in the following session. The subject was asked to refrain 

from eating pizza between sessions. 

After completion of the session on day 3, the subject 

was asked to rate his preference for the 'taste, appearance 

and aroma of each of the pizza slices which he had received 

(Form SA). The subject then prov_ided an address so that a 

letter of full disclosure could be mailed after all 

subjects had completed the-experiment (Form 6A). The 

experimenter thanked the subject and gave him the extra 

credit slip to give to his psychology class instructor. 

Measures 
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Salivation was measured using a modified Strong~ 

Hensie-Peck technique (Peck, 1959). The subject was 

asked to drink a cup (approximately 5 ounces) of- water to 

hydrate and clean his mouth. The subje-ct removed a pair 

of 1.5 inch preweighed dental rolls from a baggie label~d 

to indicate the order and purpose of use ( "P" for practice-, 

"B" for baseline, "T" for thought, "Pres'' for presentation 

and "PI" for post-ingestion). He placed one dental roll 

bilaterally between the cheek and gum on either side of the 

mouth. The experimenter instructed the subject to tilt his 

head forward and to refrain from moving his mouth or 

swallowing.· The experimenter then timed 1.5 minutes, and 

ins-tructed the subject to remove the· dental rolls and 

reseal them in the baggie. Following removal of the 

second dental roll, the experimenter timed i 1.5 minute 

intertrial interval. During that time, the experimenter 

engaged the subject in light conversation. Prior to each 

subsequent trial the subject drank a small amount of water. 

All baggies of dental rolls were weighed to the nearest 

.0001 gram within one hour before and after each mealtime· 

block of sessions on each day. To minimize the influenc~ 

of individual differerices in salivation responding, 

baseline salivation measures were subtracted from the 

measures on the thought, presentation and post-ingestion 

trials. 



24 

In each session, additional measures were latency to. 

start eating (seconds), meal duration (seconds), and amount 

eaten (grams). Amount eaten was calculated by subtracting 

the weight of the uneaten pizza from the preweight. 

On each day, a rate of eating (grams/second) index was 

calculated by dividing amount eaten by meal duration (Hill 

& Mccutcheon, 1984). 

On day 3, preference ratings of the taste, aroma and 

appearance of the pizza slices were each made on a Likert-

type, 7-point scale. 

Data Analyses 

The-salivation data were analysed with 2 (Phase 1 

pizza conditions) x 2 (Phase 2 pizza conditions) x 3 (Days) 

Analysis of Variance (ANOVA) procedures. Latency to start 

eating, meal duration and rate of eating measures over 

days 1 and 2 were analysed by 2 (Phase 1 pizza conditions) 

x 2 (Phase 2 pizza conditions) x 2 (Days) ANOVA. The day 

3 data, and the preference ratings data were analysed by 

2 (Phase 1 pizz~ conditions) by 2 (Phase 2 pizza conditions) 

ANOVA. Tukey's Studentized Range Tests were used to make 

all pairwise comparisons.· Pearson Correlation Coefficients 

were calculated between measures of salivary response on 

the presentation trial a~d latency to start eating. 

Pearson Correlation Coefficients were also calculated 

between measures of salivary 'response on the presentation 
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trial and amount eaten on day 2 for the group which 

received regular pizza conditions in Phases 1 and 2, and 

for the group which received adulterated pizza conditions 

in Phases 1 and 2. The alpha level for all analyses was 

.05. 



Results 

Salivation 

Baseline Trial: Figure 1B (Appendix B) shows mean 

salivation and Table 1B lists the standard deviations of 

the means on the baselin~ trial on days 1, 2 and 3 for 

groups AA, AR, RR and RA which received adulterated (A) 

and regular (R) pizza over Phases 1 and 2. Measures were 

highly similar over days. Analysis of Variance (ANOVA) 6f 

the baseline trial over days 1, 2 and 3 yielded no reliable 

effects of Phase 1 (Phl) or Phase 2 (Ph2) pizza conditions, 
. 

or Day (Table 1C, Appendix C). 

Thought and Presentation Trials: To minimize the 

influence of individual differences in salivation 

responding, the measures of salivation on the thought and 

presentation trials were transformed to difference scores 

by subtracting each of them by baseline salivation. These 

difference scores _represent salivary responses relative 

to baseline. Table 2B lists the mean (M) and standard 

deviation (SD) of salivary responses on the thought (T) 

and presentation (P) trials of each day for groups AA, AR, 

RR and RA which received adulterated (A) and reg~lar (R) 

pizza over Phases 1 and 2. Grand means for each trial on 

each day are presented at the bottom of the table. Grand 

means show that on each day, salivary responses ~ere 

greater on presentation trials than on thought trials. 

26 
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However, closer inspection of the group means on days 2 and 

3 suggests that differences between thought and 

presentation responses depended on the pizza condition~of 

the preceding phase. For example, on day 2 the difference 

in salivary responding between thought and presentation 

trials was greater for groups which had received regular 

pizza in Phase 1, than for those which had received 

adulterated pizza in Phase 1. 

Figure 2B shows mean salivary responses on,day 2 £or 

thought and presentation trials for groups which received 

adulterated (A) and regular (R) pizza conditions across 

Phases 1 and 2. Groups which had received·regulat pizza 

in Phase 1 showed greater salivary responding on 

presentation tri~ls than on thought trials. Groups which 

had received adulteratetl pizza in Phase 1 showed minimal 

differences in salivation between these trials. ANOVA of 

these data yielded reliable effects for Trial and Phl x 

Trial (Table 2C). Simple effects ANOVAs for each Phl. 

pizza condition showed that groups which had received 

regular pizza in Phl yielded reliable effects for Trial 

(Table 3C). (This ANOVA also yielded spurious effects 

for Ph2). Groups which had received adulterated pizza in 

Phl yielded no reliable effects for trial (Table 4C). 

Figure 3B-shows mean amount salivated and Table 3B 

lists the standard deviations of the means on day 2 for 
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thought and presentation trials for groups which received 

adulterated (A) and regular (R) pizza conditions across 

Phases 1 and 2. The figure reveals results ve/ry · similar 

to those provided by figure 2B. ANOVA of these data 

yielded the same conclusions as that of the salivary 

response data (Table SC). 

Figure 4B shows mean salivary responses on day 3 for 

thought and presentation trials for groups which received· 

adulterated (A)· and iegular (R) pizza conditions across 

Phases 1 and 2. Responses on ptesentation trials were 

generally greater than.those on thought trials. Groups 

which had received regular pizza in Phase 1 showed greater 

salivary responses on both trials than did.groups which 

had received adulterated pizza in Phas~ 1. On presentation 

trials, salivation was ~lso influenced by the Phase 2 

pizza condition. The group which had received regular 

pizza in Phases 1 and 2 showed a greater salivary resportse 

than did the group which had ~eceived regular pizza in 

Phase 1 and adulterated pizza in Phase 2. Similarly, the 

group which had received adulterated pizza in Phases 1 and -

2 showed a greater salivary response than did the group 

which had received adulterated pizza in Phase 1 and regular 

pizza in Phase 2. These data suggest that a shift in 

pizza conditions over Phases 1 and 2 (RA and AR groups) 

decreased salivary r~sponding relative to that for nonshift 
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conditions (RR and AA groups). Conversely, on thought 

trials, salivary responding was greater for shift groups 

than for nonshift groups. These differences were smaller 

than those on presentation trials, however. 

ANOVA of the Figure 4B data yielded reliable effects 

for Trial and Phl x Ph2 x Trial (Table 6C). Simple effects 

ANOVAs for each Phl pizza condition (Tables 7C & 8C) and 

each Ph2 pizza condition (Tables 9C & 10C) yielded reliable 

effects for thought verses presentation trial. However, 

ANOVAs for thought or for presentation trial alone failed 

to yield any reliable effects (Tables 11C & 12C). These 

findings-were suspicious considering Figure 4B results. 

They may have resulted because the ANOVAs for each trial 

employed the error term generated by the data of the trial, 

and these error terms differed reliably (p < .05). Thus, 

a subsequent ANOVA for each trial employed an error term 

based on that of the overall ANOVA (Winer, 1962). ANOVA 

of the data on the presentation trial yielded a reli~ble 

effect for Phl, although no reliable Phi x Ph2 interaction 

was found (Table 13C). The thought trial data yielded no 

reliable effects (Table 14C). 

Figure 5B shows mean amount salivated and Table 4B 

lists the standard deviations of the means on day 3 for 

thought and presentation trials for groups which received 

adulterated (A) and regular (R) pizza conditions across 
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Phases 1 and 2. The figure reveals results similar to 

those in Figure 4B. ANOVA of these data yielded the same 

conclusions as that of the salivary response data (Table 

15C). 

Analysis of the salivation data by day were justified 

by the results of the ANOVA over the data of all days. 

ANOVA of the salivary response data over days 1, 2 and 3 

yielded reliable effects for Trial, Phl x Ph2 x Trial and 

Ph2 x Day (Table 16C). ANOVA of the amount salivated data 

over days 1, 2 and 3 yielded reliable effects for Trial 

and Phl x Ph2 x Trial (Table 17C). 

Post-Ingestion Trial: Mean salivary response on the. 

post-ingestion trial was relatively uniform over days 1, 2 

and 3. ANOVA of these data yielded no reliable effects for 

Phl, Ph2 or Day (Table 18C). 

Latency to Start Eating 

Figure 6B shows.mean latency to start eating and 

Table SB lists the standard deviations of the means on 

days 1., 2 and 3 for groups AA, AR, RR and RA which received 

adulterated (A) and regular (R) pizza over Phases 1,and 2. 

Latencies were highly similar across groups over days. 

~NOVA over days 1, 2 and 3 yielded no reliable effects 

for Phl, Ph2 or Day (Table 19C). 

To examine the relation between latency to start 

eating and salivary response on the presentation trial, 
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Pearson Correlation Coefficients were calculated between 

these measures. Reliable correlations between a measure of 

oral acceptance (latency to start eating) and salivary 

response would lend additional support to the idea that the 

salivary response relates to ingestive behavior. Table 

2OC lists the correlations obtained for each day. No 

reliable correlations were found. 

Amount Eaten 

Figure 7B shows mean amount eaten and Table 6B lists 

the standard deviatioris of the means on days 1, 2 and 3 
. 

for groups AA, AR, RR and RA which received adulterated 

(A) and regular (R) pizza over Phases 1 and -2. On day 1, 

amount eaten was greater for groups which received regular 

pizza than for groups which received adultera~ed pizza 

(Table 21C). On day 2, amount eaten was again greater for 

groups which received regular pizza than for groups which 

received adulterated pizza. However, for Group AR the 

shift from adulterated pizza in Phase 1 to regular pizza 

in Phase 2 yielded greater intake than that for Group RR. 

Conversely, for Group RA the shift from regular pizza in 

Phase 1 to adulterated pizza in Phase 2 yielded less 

intake than that for Group AA. These data appear to show 

evidence for positive and negative contrast effects 

(Flaherty, 1982). ANOVA of the day 2 data revealed a 

reliable effect for Ph2 pizza conditionj but, no reliable 
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effects for Phl or Phl x Ph2 (Table 22C). The latter 

would have been evidence for contrast effects. Failure of 

this analysis to reveal reliable effects for Phl or Phl x 

Ph2 (See Figure 7B) may have been due to a high degree of 

variability in the data. To minimize this possibility, 

the amount eaten data were transformed to logarithms (base 

10). ANOVA of these data also failed to yield reliable 

effects of Phl or Phl x Ph2 (Table 23C). 

Analyses of the amount eaten data by day were 

justified by the results of the ANOVA over days 1 and 2. 

This ANOVA yielded reliable effects for Ph2, Phl x Day 

and Ph2 x Day (Table 24C). 

On day 3, intake was very similar across groups. 

ANOVA of the amount eaten data on day 3 yielded no 

reliable effects for Phl or Ph2 (Table 25C). 

Pearson Correlation Coefficients were calculated 

between measures of amount eaten and salivary responses 

on the presentation trial for groups RR and AA on day 2. 

Reliable correlations between a measure of ingestion 

(amount eaten) and salivary response would lend support 

to the-idea that salivary responding relates to 

ingestive behavior. Neither the correlation for Group 

AA (r = 0.57) or for Group RR (r = 0.38) were reliable. 

Meal Duration-

Figure 8B shows mean meal duration and Table 7B lists 
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the standard deviations for the means on days 1, 2 and 3 

for groups AA, AR, RR and RA. On days 1 and 2 meal 

duration was greater for groups which received_ regular 

pizza than for groups which received adulterated pizza. 

ANOVA over days 1 and 2 yielded reliable effects for 

Ph2 x Day (Table 26C). ANOVAs of the data for each day· 

yielded a significant effect for Ph2 on day 2 '(Table 27C), 

but no reliable effect for Phl pizza condition on day 1 

(Table 28C). 

• On day 3, meal duration was similar across groups. 

ANOVA yielded no reliable effects for Phl or Ph2 (Table 

29C). 

Rate of Eating 

Figure 9B shows the mean rate of eating (grams/second) 

and Table 8B lists the standard deviations of the means 

for groups AA, AR, RR and RA. On days 1 and 2 groups which 

received regular pizza showed a higher rate of eating than 

did groups which received adulterated pizza. On day 2, 

for groups RA and AR, rate of eating was influenced by the 

pi~za condition of the previous phase. For Group AR, rate 

of eating regular pizza increased over that for Group RR 

which had received regular pizza in both phases. For· 

Group RA, rate of eating adulterat~d pizza decreased below 

that for Group AA which had received adulterated pizza in 

both phases. ANOVA ·over days 1 and 2 yielded reliable 
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effects of Phl x Day and Ph2 x Day (Table 30C). ANOVA 

for each day yielded reliable effects for Ph1 pizza 

condition on day 1 (Table 31C), and for Ph2 pizza 

condition on day 2 (Table 32C). However, reliable 

interactions, which would indicate that prior pizza 

conditions influenced current ingestion, were not found. 

On day 3 rate of eating was highly similar across 

groups. ANOVA of these data yielded no reliable effects 

for Phl or Ph2 (Table 33C). 

Preference Ratings 

To verify that adulteration techniques altered the 

taste, b~t not the appearance or aroma of the pizza slices, 

·subjects, on day 3, rated their preferences for the taste, 

appearance and aroma of the pizza slices received over 

days 1, 2 and 3. 

Taste: Figure 10B shows the mean preference and 

Table 9B lists the standard deviations of the means on 

days 1, 2 and 3 for groups AA, AR, RR and RA. On day 1 

preferences were greater for groups which received regular 

pizza than for those which received adulterated pizza. 

ANOVA yielded reliable effects for Phl pizza condition 

(Table 34C). On day 2, preferences were again greater 

for groups which received regular pizza. However, Group 

AR which had received adulterated pizza in Phase 1 

yielded a greater preference rating for r~gular pizza than 



35 

did Group RR. Conversely, Group RA, which received 

regular pizza in Phase 1, showed a lower preference for 

adulterated pizza than did Group AA~ ANOVA of these 

data yielded reliable effects for Phl and Ph2, but no 

Phl x Ph2 interaction (Table 35C). ANOVA of the data 

over days 1 and 2 yielded reliable effects of Ph1,-Ph2, 

Phl x Day and Ph2 x Day, ,but again no Phl x Ph2 interaction 

(Table 36C). 

On day 3, preferences for taste of regular pizza were 

greater for groups which had received adulterated pizza~in 

Phase 2 than for groups which had received regular pizza 

in Phase 2. ANOVA of these data yielded a reliable effect 

for Ph2 (Table 37C). 

Aroma: Ratings of preference were highly~similar 

across groups on each day. ANOVAs of these data by day 

yielded no reliable effects for Ph1 or Ph2 pizza 

condition (T~bles 38C, 39C & 40C). 

Appearance: Ratings of preference were highly 

similar across groups on each day. ANOVAs of these 

data by day yielded no reliable effects for Ph1 or Ph2-

pizza conditions (Tables 41C, 42C & 43C). 

Taken togeth~r, the ratings data reveal that the 

adulteration manipulation reliably ·altered the taste of 

the piiza, and did not reliably alter the appearance or 

aroma of the pizza slices. 



Discussion 

Results showed that the thought of pizza elicited 

salivary responses greater than baseline. Furthermore, 

the presentation of pizza elicited salivary responses 

greater than those to the thought of pizza. These findings 

confirmed those of Wooley and Wooley (1973) and White 

(1978). To be consistent with Wooley and Wooley (1973), 

the current study employed measures of salivary response 

to both-the thought and presentation of pizza. Employment 

of both measures allowed for the examination of not only 

differences between the elicitory effects of a present 

verses non-present stimulus, but. also examination of 

possible differential effects of the adulteration 

manipulation on the subtle salivary response to the thought 

of pizza and the more robust salivary response to the 

presentation. 

The degree to which salivary responses on the 

presentation trial exceeded those on the thought trial 

depended on the pizza condition received in the previous 

session. In session two, groups which had received regular 

pizza in session one showed reliably greater salivary 

response on the presentation trial than on the thought 

trial. Groups which had received adulterated pizza in the 

previous session showed no reliable differences in 

salivary responding between trials. In session three, 

36 
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nonshift groups, which had received the same pizza 

condition over the two previous sessions, showed a 

reliably greater difference in salivary responding between 

thought and presentation trials, than did.shift groups, 

which had received two different pizza conditions over the 

two previous sessions .. These data seem consistent with an 

approach-avoidance conflict model of behavior (Miller, 

1959). 

The approach-avoidance model was used to formulate 

Hypothesis 2. The original interpretation of this model 

was that the adulterated pizza condition would be aversive 

and the regular pizza condition would be appetitive. Thus, 

if the consummatory behavior elicited by the pizza 

condition in session one became established to the 

experi~ental setting, then subsequent presentation of 

pizza, within the experimental setting, would elicit 

avoidance and approach tendencies, respectively·~ The 

strength of the tendencies would be evidenced by the 

strength of the salivary response. Furthermore, a shift 

in pizza conditions from regular or adulterate4 in session 

one to the alternative in session two would produce a 

conflict between approach and avoidance tendencies and 

impair salivary responding in session three. Therefore, 

the level of salivary responses for the shift groups would 
. . 

be similar to or below those for the group which had 
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received adulterated pizza in sessions one and two. 

However, this interpretation of the approach-avoidance 

model had not _considered the complexity of the pizza 

stimulus. As a stimulus, pizza has not only taste 

characteristics, but appearance and aroma characteristics 

as well. Perhaps, for the adulterated pizza, the 

appearance and aroma characteristics would evoke approach 

tendencies based on past experience; and the adulterated 

taste would evoke avoidance tendencies, based on the 

experimental situation. Thus, the adulterated pizza 

condition, per.se, may occasion an approach-avoidance 

_ conflict, ~ather than ~imply elicitate avoidance as 

originally assumed. Consequently, two sources of conflict 

may be operative in this study. One source may be 

provided by the adulterated pizza condition, and another 

source provided by a shift in pizza conditions between 

adulterated and regular pizza over sessions one and two. 

The salivary response data seemed consistent with 

the idea of two so~rces of conflict. In session two, the 

groups which had received regular pizza in session one 

showed approach tendencies as evidenced by increases in 

salivary responses relative to those for the_groups -

which had received adulterated pizza in session one. 

The smaller salivary responses for.the latter groups 

suggested the occurrence of avoidance t~ndencies or 
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approach-avoidance conflict. However, the session three 

data revealed that the group which had received 

adulterated pizza in sessions one and two increased 

salivary responding to the level of the group which had 

received only regular pizza in the previous sessions. 

These data suggested that repeated presentation of the 

adulterated pizza may have reduced conflict and increased 

approach tendencies (salivation) in session three for the 

AA group. Kaufman and Miller (1949) reported that in 

approach-avoidance situations, repeated presentation of 

the conflict situation reduced conflict behavior and 

increased approach tendencies. 

The shift groups showed minimal differences between 

the thought and presentation trial responses in session 

three. These depressed salivary responses sugge~t that. 

the shift may have provided a source of conflict which 

impaired responding.· That is, for groups AR and RA, the 

thought and presentation of pizza on day 3 may have 

evoked conflict which was based not only _on approach 

tendencies toward the appearance and aroma of the pi~za 

and avoidance tendencies toward the adulterated taste, 

but conflict based on approach tendencies toward the 

regular pizza condition and avoidance tendencies toward 

the adulterated pizza condition as well. 

For the amount eaten data, results showed that in 
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sessions one and two, amount eaten was reliably greater for 

groups which received regular pizza than for gro~ps which 

received adulterated pizza. A shift from regular to 

adulterated pizza conditions from session one to two 

yielded less intake of adulterated pizza in session two, 

than that for the group which had received adulterated 

pizza in session one. A shift from adulterated to regular 

pizza conditions over sessions one and two yielded greater 

intake of regular pizza in session two, than that for the 

group which had received regular pizza in session one. A 

shift from adulterated to regular pizza over sessicins two 

and three also yielded greater intake of regular pizza in 

session three than that for groups which had-received 

regular pizza in session two. Unfortunately, none of 

these shift effects were reliable. They do, however, 

pr6vide evidence of contrast effects and are consistent 

with an expectancy interpretation (Crespi, 1942). 

The expectancy theory suggests that if the 

consummatory behavior elicited by the pizza condition in 

session one became established to the experimental 

situation, then subsequent thought and presentation of 

pizza within the experimental situation may evoke an 

expectancy about the pizza's taste. A shift in pizza 

conditions over sessions may disconfirm these expectancies 

and, consequently, affect amount eaten. That is, a shift 
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from regular to adulterated pizza over sessions one and 

two may have augmented the aversive character of the 

adulterated pizza. Consequently, the amount consumed was 

less than that for the group which had received adulterated 

pizza in session one. This decrement in responding for 

the RA group below that of the nonshift AA group represents 

a negative contrast effect. A shift from adulterated pizza 

to regular pizza over sessions one and two may have 

enhanced the character of the regular pizza. Consequently, 

the amount consumed was greater than that for the group 

which had received regular pizza in session one. This 

increment iri responding for the shift group above that of 

the nonshift RR group represents a positive contrast 

effect. Although the effects were not reliable, they 

were consistent with an expectancy ~nalysis. Similarly, 

the meal duration, rate of eating and preference rating 

data also yielded suggestive evidence of contrast effects 

and provide further support for the preceding 

interpretation. 

The effect of a shift in pizza conditions on amount 

eaten, meal duration and rate of eating was dependent on 

the order of the shift. A shift fr6m adulterated ·to 

regular pizza increased responding, whereas a shift from 

regular to adulterated pizza decreased responding. 

Conversely, a shift in pizza c6nditions impaired salivary 
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responding to the thought and presentation of pizza 

regardless of the order of the shift. These differential 

effects of the order of experimental manipulations may 

reflect differences in the characteristics of these 

responses. 

The salivary response is an anticipatory response 

to food which prepares the mouth for oral acceptance. 

This response is based largely on expectations of taste 

based on prior experiences with the food. The response 

occurs before the currently available food is tasted. 

Conversely, consummatory respon~es such as amount eaten, 

meal duration and rate of eating, are affected not only 

by previous experience with food, but once the food is 

tasted, are dependent on the taste of the immediately 

available food. The differential roles of experience 

(previous vs. current) on anticipatory and consummatory 

responses suggest that although these responses participate 

within a single behavioral category, eating behaviors, they 

may not necessarily be as closely related as one might 

expect. 

Failure to find reliable positive correlations 

between measures of salivary responding and amount eaten, 

in this study, and by Klajner, et al. (1981), may reflect 

inherent differences in the responses. That is, the 

salivary response is anticipatory and dependent on 
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previous experience with the food. Amount eaten is a-

consummatory response and dependent upon .the taste of the 

immediately available food. Al though prior experienc,e with 

a food may influence whether or not a food is tasted, and 

thus, be related to the anticipatory response of salivation~ 

once the food Ls tasted; subsequent consummatory responding 

is dependent on the currently available food's taste. 

Unfortunately, this logic was not supported by the 

correlational data between the measures of salivary 
-

responding and latency to start eating. Although salivary 

responding and latency to start eating both appear to be_ 

anticipa~ory responses to the sight of food, no reliable 

correlations between these responses were found. This 

lack of reliable correlation may not necessarily indicate 

differences in the response indices, but may reflect 

problems in measurement. 

Measurement of salivary responses on the presentation 

trial may have been underestimated. In the current study, 

subjects were told at the time they signed up for 

participation in the study that they would receive 

something to eat during each 30 minute mealtime session. 

This information may have predisposed salivary responding 

in the experimental session per se, and affected the 

baseline performance. In the experimental 1 Situation the 

instruction to think about eating pizza may not have 
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augumented salivation above baseline levels because these 

instructions may have been redundant to those given the 

subject during recruitment. Thus, the baseline levels 

obtained may have been inflated and, therefore, not 

reliably different from those obtained on the thought 

trial. As a consequence of the- inflated baseline, actual 

increases in salivation to the presentation of pizza may 

have been disguised, and correlations betw_een measure·s of 

salivary responding and latency to start eating diluted. 

On the other hand, the definition of latency to 

start eating may have been too broad. Latency was defined 

as the time interval between the experimenter's 

instructions to the subject and the subject taking the 

first bite of pizza. Although all groups initiated 

eating within 20 seconds, some subjects drank water, 

coughed, blew their noses, placed napkins on their laps 

or piayed prior to picking up the piz·za slice. A narrower 

measure of latency to start eating seems necessary to 

eliminate the opportunity for extraneous responses. A 

better definition of latency might be from the time the 

subject physically contacts the pizza until the subject 

takes the first bite. Refinement of the definition may 

yield group differences and enhance correlations between 

the measures of latency to start eating and salivary 

responding. 



Future Research 

Future research should examine the establishment of 

an avdidance response to a food. The levels of quinine 

sulfate used in the present study were the same as those 

used by Nisbett (1968). Nisbett reported that amount 

eaten was reduced, but eating behavior occurred. The 

present study revealed that approach responses toward 

adulterated pizza were weak~r than those toward regular 

pizza, but anticipatory salivary responses and eating 

behavior occurred. Wooley and Wooley (1973), and Klajner, 

et al. (1981) demonstrated that no salivary or eating 

responses occurred to food which had been visually 

adulterated but which still maintained a strong resemblance 

to normal. Based on these few studies, the appearance of 

a food appears to be a stronger elici_tor of avoidance 

behavior than expectations of taste. However, examination 

of the extent to which a preferred food's taste has to 

be adulterated to become aversive may yield insight into 

what aspects of food in naturally occurring situations 

might lead to avoidance behavior. 

In the present study, the highly preferred food, pizza, 

was adulterated. The persistent approach behavior may have 

resulted from the vast prior history the subject had with 

pizza. If the subject's entire history with a food could 

be examined, then the development of approach and avoidance 
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responses could be extensively studied. Novel foods could 

be employed to establish preferences. Once preferences 

became established, the novel food could be adulterated 

with quinine sulfate. The number of presentations of. the 

novel food prior to adulterati9n could be varied to 

determine the effects on the strength of the expectancy of 

taste as measured by salivary responses to the presentation 

of the food. The adulterated food could also be repeatedly 

presented to determine the number of trials required to 

decrease avoidance tendencies and establish a preference 

for the adulterated taste. The amount of quinine sulfate 

used to manipulate the taste of the food.could be varied 

so that the extent to which a preferred food's taste has 

to be adulterated to become aversive could be examined. 
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Form 1A. 
LIFESTYLE QUESTIONNAIRE 

Please indicate your answe~ to each of the following que~tions by filling in 
the appropriate circle on the opscan. Your thoughtful consideration of the 
questions and your cooperation are greatly appreciated. 

1. Do you normally eat breakfast? 
l) YES 2) NO 

2. If yes, at about what time do you usually eat? 
l) 5:00 - 6:00 a. m. 
2) 6:00 - 7:00 a. m. 
3) 7:00 - 8:00 a. m. 
4) 8:00 - 9:00 a. m. 
51 9:00 - 10:.00 a. m. 
6) 10:00 - 11:00 a. m. 
7) No set time 

3. Do you normally eat lunch? 
l) YES 2) NO 

4. If yes, at about what time do you usually eat? 
l) 11:00 a. m. - 12:00 noon 
2) 12:00 p. m. - 1: cro p. m. 
3) 1:00 p. m. - 2:00 p. m. 
4) 2:00 p. m. - 3:00 p. m. 
5) No set time 

5. Do you normally eat dinner? 
1) YES 2) NO 

6. If yes, at about .what time do you usually eat? 
1) 3:00 - 4:00 p. m. 
2) 4:00 - 5:00 p. m. 
3) 5:00 - 6:00 p. m. 
4) 6:00 - 7:00 p. m. 
5) 7:00 - 8:00 p. m. 
6) 8:00 - 9:00 p. m. 
7) No set time 

7. Do you normally eat a snack between breakfast and lunch? 
1) YES 2) NO 

8. Do you normally eat a snack between lunch and dinner? 
1) YES 2) NO 

9. Do you ever try foods that are unfamiliar to you? 

l) NEVER 2) RARELY 3) SOMETIMES 4) ALWAYS 

10. Are you allergic to any. foods? 
l} YES 2) NO 

Form continues 
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Form 1A continued. 
11. How conscious are you of what you are eating? 

1) NOT AT ALL 2) SLIGHTLY 3) !JIODERATELY 4) EXTREMELY 

12. Are there any foods which you will not ,.:::,.t? 
1) YES 2) NO 

13. Do you give too much time and thought to food? 

1) NEVER 2) RARELY 3) - OFTEN 4) ALWAYS 

On the scale below, please indicate your preference for each of the following 
food items. 

DISLIKE 
EXTREMELY 

(1) 

14. Apples 

DISLIKE . 
VERY MUCH 

(2) 

15. Bread Sticks 

DISLIKE 
SLIGHTLY 

(3) 
INDIFFERENT 

(4) 

16. Popcorn (without salt or butter) 
17. Peanuts (unsalted) 
18. Oreo Cookies 
19. Cheese Doodles 
20. Carrot Sticks 
21. Grapes 
22. Cheese Pizza 
23. Peanut Butter on Bread or Crackers 
24. Chocolate Chip Cookies 
25. Potato Chips 
26. Vanilla Wafers 
27. Animal Crackers 
23. Saltine Crackers (unsalted) 
29. Saltine Crackers (salted) • 
30. Ritz Crackers 
31. Dori tos 
32. Graham Crackers 
33. Cheezits 
34. Plain Doughnuts 
35. Pretzels (unsalted) 
36. Triscuits 

LIKE 
SLIGHTLY 

( 5) 

LIKE 
VERY MUCH 

( 6) 

LIKE 
EXTREMELY 

( 7) 

Form continues 
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Form 1A continued. 

On the scale below, please indicate how often you eat the following food 
items. 

2 or 3 TWI-CE ONCE ONCE TWICE ONCE 
TIMES A ONCE A A A EVERY TWO A A 

DAILY WEEK WEEK MONTH MONTH MON1HS YEAR YEAR NEVER 
( 1) (2) { 3) (4) ( 5) ( 6) ( 7) ( 8) ( 9) 

37. Apples 
38. Bread Sticks 
39. Popcorn (without salt or butter) 
40. Peanuts (unsalted) 
41. Oreo Cookies 
42. Cheese Doodles 
43. Carrot Sticks . 
44. Grapes 
45. Cheese Pizza 
46. Peanut Butter on Bread or Crackers 
47. Chocolate Chip Cookies 
48. Potato Chips 
49. Vanilla Wafers 
50. Animal Crackers 
51. Saltine Crackers (unsalted) 
52. Saltine Crackers (salted) 
53. Ritz Crackers 
54. Doritos 
55. Graham Crackers 
56. Cheezits 
57. Plain Doughnuts 
58. Pretzels (unsalted) 
59. Triscuits 

60. Are you currently taking any prescribed medication? 
l) YES 2) NO 

61. Are you allergic to any medications? 
1) YES 2) NO 

62. Do you smoke cigarettes? 
1) NOT AT ALL 
2) LESS THAN 5 CIGARETTES PER DAY 
3) 5 TO 10 CIGARETTES PER DAY (1/4 to 1/2 a pack) 
4) 11 TO 15 CIGARETTES PER DAY ( 1/2 to 3/4 .: : -:-k) 
5) 16 TO 20 CIGARETTES PER DAY (3/4 to 1 pack) 
6) MORE THAN 20 CIGARETTES PER DAY (more than 1 pack) 

63. Do you have feelings of guilt after overeating? 

1) NEVER 2) RARELY 3) OFTEN 4) ALWAYS 

Form continues 



Form lA continued. 
64. What is 

within 
l) 0 
2) 5 
3) 10 
4) 15 
5) 20 

the maximum 
one month? 
- 4 

+ 

9 
14 
19 
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amount of weight ( lbs. ) that 

65. What is your maximum weight gain (lbs.) within a week? 
1) 0 - l 
2) 1.1 - ·2 
3) 2.1 - 3 
4) 3.1 - 5 
5) 5.1 + 

you have 

a typical week, In how much does y0ur weight libs.) fluctuate? 
1) 
2) 
3) 
4) 
5) 

0 
1.1 
2.1 
3.1 
5.1 

- 1 - 2 
- 3 
- 5 
+ 

67. In a typical month, how much does you weight (lbs.) fluctuate? 
1) 0 - 1 
2) 1. 1 2 
3) 2.1 3 
4) 3.1 5 
5) 5.1 + 

68. In a typical 6 month period, how much does your weight (lbs.) 
fluctuate? 
1) 0 - 1 
2) 1.1 - 2 
3) 2.1 - 3 
4) 3.1 - 5 
5) 5.1 + 

69. Over the past 6 months, would you say you have 

ever lost 

1) lost weight 2) maintained your weight 3) gained weight 

70. How many pounds (lbs.) over your desir~d weight were you at your maximum 
weight? 
1) 0 - 1 
2) 1 - 5 
3) 6 - 10 
4) 11 20 
5) 21 + 

71. How often are you dieting? 

1) NEVER 2) RARELY 3) -.-.. iTIMES 4) OFTE"'I 5) ALWAYS 

72. Are you currently di~ting? 
1) YES 2) NO 

73. Were you on a diet in the past year? 
1) YES 2) NO 

Form continues 



59 

Form 1A continued. 

74. 

75. 

If yes, during the past year, what's the most weight (lbs.} you lost l:ll: 
di~ting? 

1) 
2) 
3) 
4) 
5) 
6) 
7) 
8) 
9) 

When 
1) 
2) 
3) 
4) 
5) 
6) 
7) 
8) 
9) 

10) 

0 - 4 
5 - 9 

10 - 14 
15 - 19 
20 - 24 
25 - 29 
30 - 34 
35 - 39 
40 - 44 

you finished dieting, i1ow much weight (lbs.) -1 : -: you 
0 - s. 

5.1 10 
10.1 15 
15.1 20 
20.1 25 
25.1 30 
30.1 35 
35.1 40 
40.1 45 
45.1 + 

, '·qain? 

76. Do you eat sensibly in front of others and splurge when you're alone? 

1) NEVER 2) RARELY 3) OFTEN 4) ALWAYS 

77. Would a weight fluctuation of 5 lbs. affect the way you live your life~ 

1) NOT AT ALL 2) SLIGHTLY 3) MODERATELY 4) VERY MUCH 

78. Would you like to be contacted so that you may earn additional Psycholoqy 
2000 extra credit points through participation in our other ongoing 
research? 
1} YES 

7G. Weight 

80. 1-leight 

2) NO 

lh~. ( -\s ifl(~,1s11n,d hv experimentf>r <1t 
-------- - time questionnair~ completed) 

f t . ____ i n . , ( 1\ s me ,1 s u t~ e d b v e x o e r i. men t er 
---- at time questionn~ire completed) 
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Table 1A. 

Mean (M) and Standard Deviation (SD) of Preference for and 

Frequency of Eating Cheese Pizza as Reported on the 

Prescreening Questionnaire for Groups AA, AR, RR and RA. 

Preference Frequency 

Group M SD M SD 

AA 6.10 (0.73) 3.55 (1.06) 

AR 6.00 (0.81) 3.88 (1.10) 

RR 6.44 (0.68) 4.55 (1.80) 

RA 6.00 (0.81) 4.22 ( 2. 34 )' 
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Form 2A. 

Experimental Explanation and Instruction 

"As you were told at the time you were recruited for 

participation in this study, the purpose of the study is 

to investigate the effects of appetite on salivation at 

mealtime. That is why you were asked to sign-up for the 

time slot which c6incided with your regular mealtime. 

Dental rolls are used to measure salivation. There will 

be five salivation trials, and you will use two dental 

rolls for each trial. I'll hand you a baggie containing 

two dental rolls, you should remove the dental rolls and 

place one on each side of your mouth between the cheek and 

gum (gesture). During the 1.5 minute trial, you need to 

lean your head forward slightly, and try not to swallow or 

move your tongue or mouth. Then, when I tell you to 

remove the dental rolls, you should take the dental rolls 

out of your mouth and reseal them in the baggie. You will 

have an opportunity to practice this procedure before any 

actual measures are required. After the fourth salivation 

trial you will be given something to eat. After you have 

finished eating you will be asked to provide .a final 

measure of salivation. Do you have any questions? Do 

you still want to participate7" 
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Form 3A. 

INFOIU1ED CONSE~ff 

This study investigates salivary responses at regularly established meal times. 

You will be asked to provide measures of salivary response by putting two (2) dental 

rolls in your mouth. You will be given one slice of cheese pizza which you may or 

may not eat as you desire. You ~ill also be asked to rate the palatability of the 

pizza on a rating scale. 

There will be three (3) experimental sessions, each caking less than one hour 

of time. Your participation in this experiment will earn you three (3) credit 

points toward your credit point total in Introductory Psychology. You must attE?nrl 

all three (3) sessions to obtain any credit. 

Your answers and responses •Jill remain c0 ... ~"..dential. You may terminate 

participation at any ti~e without penalty. 

If you are willing to participate please read the following statement and sign 

below. 

"I have read and understand the above information and instructions. I am 

willing to provide measures of salivation, and to complete the rating scale. 

I understand that I may be asked to taste some food, but that I may refuse to 

taste or eat the food. ! also understand that! may cease participation in this 

study at any time without penalty." 

Information about this study may be obtained from Or. J. J. Franchina, Dept. 

of Psych., VPI & SU (Tel. 961-5664) or Dr. S. J. Zacc~ro, Chairinan of the Human 

Subjects Committee, Dept. of Psych., VPI & SU (Tel. 961-7916). 

PRINT NAME SIGNAroR.E 

I. D. NUMBER DATE 
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Form --4A. 

Eating Habits Questionnaire 
Subject I U Numb,•r -·------
T·irue o( d:,y: --------------------·--·--·· Date: 

How long ho-~ ·tt h,>-pn ~lncP yfJu :,t,,? --------- .... _ .. _..,_.,.. ___ ... ____ ~---

( i f they ha v;e n ', t; en t n t 0 d ., y s k i p t he r ,, t f _h ,., , q u " <: Li q n ) 

Wh e O y OU a t e , W h cl t <l 1. d y O 1J h .:1 Ve ? - - - - - - - - :,_ - - --- - --- ... - - - ... - - - -:• - - - - "" -
--~ .. -------------------------------------------------------------·---

Did you eat •b re a k fas t ? - - - - - - - - - - - .i. - - .. - - - - - - - - .. - - ·-- - - - - ..... - - - - -
\./hen 1 - - - ... - --- - - - - - - - - - - --- - - - - - - - - - - ·-- - - - - - - - - - - - - - - --- - - -

( i f • they did e t break fa s t the n 
Did you h~1ve a· sn;1ck, or nnythin~ t-o-dr.inl: .,f tP.·r- br~='kf rl~t:? -----

What?-------------------------------------------------~-
~hen?--------------------------------------------~------

(If :1ppropt'1at~--think abo 11t wh-1t t im~ it i·~ nn· .. :}. 

[) i ri y (') lJ e :,. t l tl n C \' : - - - - - - - - - - ·- - - - - - - - .. - - - - - - - - - - .- ... - .. - - - .. - - - - - - • -

,.1 l 1.1 t ? - - - - - - - - - - - - - - - - - - - --- - - - .. - ..... - - - -- - - - - - - -· - - - - --- • - ... - - - • -

t·i l 1 0 , 1 l - - - - - - - - - - - - - - - - - - - - - - ... - - · - - •• - - - - - - - - - •• - - - - - - - •• • 

i\ftJ."?r lunch did y-n11 h.,· . .:e an~: sn;1,-:ks nr -in·;f·~•~n~-: t:...., ·fri!1~-i--'----.,.-

\.;~, ,., t? - - - - - - - - -.- - - - - - - - - - - - - - - - - - - - - - .. - - - - - '.'" - - - - .• - - -
\•!Ii 1 l 7 .... - • - ..... • - - - • .. ai. ., .. .., 49 

- ._ ....... - - - - - - .. - - - - - - e - - - - - - _ _ _ .. _ 

0 id you have :3 n y thing e l to e 1 t n r < I r i., 1 l~ tr'< i ., \' :' - - - - - - - - - .. - - - - -
t·Jl,a t? - .. - --- - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - -· - - - - - -

When?-------------~-------------------------------------



Form SA. 
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Suhject ID Number: _____ _ 

PREFERENCE RATING SCALF.: 

bislike Extremely . 

Dislike very much 

Dislike slightly 

Indifferent ... 

Like slightly .. 

Like very much .. 

Like extremely ... 

Monda¥ 

W~dncschiy 

Friday 

Appc.1 t'c:UlCC 

. . . . . . . 

T:iste 

1 

2 

3 

4 

5 

6 

7 
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Form 6A. 

Dear Participant, 

As per our conver.sation on the final day of your 
participation in the "Pizza Expeciment" this letter is to 
explain fully the purpose i-rnd measurcnu~nts obtained in the 
study. 

Subjects were selected on the basis of informntion 
provided on the Lifestyle <iuesti.onnaire. Only males who 
indicated (a) a high Jlrefcrence for eating cheese pizza, 
( b) a f re q 1·10 n c y o f ea t i n g pi z z a no more o f ten th :l n th re e 
times per week, and ( c) no food :ii I e r.g i.es wctc rec cu i. Led. 

Only males we1:-c recruited bPc;1usc quinine ~ul [;~LP was 
used to adultec0te some of the pizza slices sc~rv0d. quiui11~ 
sulfate is a medicine usecl to trcnt malc:1ria. This mcdiciuc 
in extreme doses is suspected to cause h.irth defects i.f 
admi.nistc!_rf'd v0.r:y car J y j n pn~~nnncy. For thi rca~;on nu 
women of chi Jdbear.i ng :1!..:_f' 1.-:er.e :111 mvcd to p:1rt ic i patP in. llH· 
study. The :w10111,Ls of qui11i11P sulf:1l<"' in any sl ic(~ of pi~·.z~t 
nn~ known to h<~ it11wcuo11~ (h:tv<~ 110 r-lfrct.). ltH' q11i11i1H• 

sul.(al(~ w:1s :1<id0d lo Lhc pi :,•.z;l ~_.,,,cc :1t thP rc~tnuranl 1,rior 
to cook:i lH~- :\I I pi zz,i~ •,.;(~1-<· !l1·, i';u-,·.,I .·,t. :, ,-,,st;,,11-;1111. 111 

\J e s t V j r ?, i n i ;1 . 

The· p111~po:-;0 nr Lh(• :-: t li'i\ \·."t . ..: i (} (···:'I·,!!](' I !1t• ,·I If 1· I:; (,! 
pr i o r t. 1 .:; l c e x p P ,- i c~ 1 H.:. ~, 1111 ~..: ' : L ·; \ , 1 • , r • i it. , . 1, , .-1 <..; : 11 • l • : t d 1 , ; 1 I ; 1 t ; 1 l.i i i t ., •. 
The 1ll(';1~·.t11·,•:; 01· 1,:1l:iL;t\1i I it·; \•.! ,·r, f:i) :.:,I i\:11 i<,ll \o !l1t: 
Lll<>ll}~l1l ·(,I 11 iz/:1; (!,) :::1l·i\:1t ii·!1 :,, il11• 111·,•:, 1 ·.11l:11 i1ir1 .c11· 
~).i.zz:,; (l~j l;1L,·11c., l<> :~L;,,·t , ... ,, i,1;·_; ;!(Jrl (,I) :1!111111111 , ... ,,, ll. 

Otlll'l".' lll(~;tsu,~es ohl:1i lli.'rl ..... ,,,-c .. _ :!:r·:1 I d11,·;1l inn ;11,,1 1i1·,.f1•("! !IC(• 

r.atiru~s of l:tsl0, ;1p11<':11·:lfw.c> :111,I ;11·<)1t1:1 of lhP 1,i :;:.:, :-:Ii«.-(•:--;. 

You \vcre m~:,n: of :11 I I·1":1s111·c 1 s (•::,·c-1,t Ilic l:1lc:11c.v l<i ~~1:1,·t 
e:1Li11}:., lfl(•;d cl11r.:-1Li1>11 :111<1 ;1111,11111I. r·:1\f•II I11(•:1~I,r·t"~. l:,t(•II<:\.' 
to stc1rt eati 111~ a11d 111c;1 I dt11-:1 Li <>11 1:1,-:1:-~urc•s \•n~rc· Phi :1 i 11t•d 1,y 
observntion throtrt:.h thP 01H~-v::1y 1Hi 1-i-c11-:-. ;\111ou11L r•;1lc-11 \•:.;1~ 

obtained by suht r.1c l 1 ll}~ llw ;111101111 l <> f 11·np:1 l(\ll pi'/. z:1 I ro111 

the p i. z z a l i c. 0. pr· 0 \•: e i. ;~ h L . 

~uhjcc_ts WC!I"<~ r.n11do111ly :1~;:~ii:11Pd lq t>IH' ol 11,111· :·_r·•lllj•!~. 

0 n e · g r o u p r. cc c i v 0. d 1~ c ;!. u l a r p i i' z :t o 11 c l:i y_ t : 11 1 d : , d II I l. c ,· : , t ( • d 
pL~zn on day 2. Oue ~~ro11p recl~l\'(\d rc•,:11lrir pizz:1 011 day~; 
;Hld 2. One group rcc0ivcd adulL0.r:,u,d 1dz?.;1 on d:1v I :111<1 

re~ular pL'!z;1 011 dny 2.. One .~r~up rC'cPivc-cl ad11ltPr·:tl1.·d 
pizzn on dnys 1 :rnd 2. Fv<·ryou0. CC'C{ 1 ivPcl n°).~~uL1,- pizla 011 
day 3 . You c n n pro ba bl y ( i g u i- e <HI t l h P r o tr p lo w h i ch yo 11 

were assigned. 

Th n 11 k you so ml H.: h f o 1~ y nu •~ p :t r L j c i p n L i on . 
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Table lB. 

Standard Deviation of Salivation on the Baseline Trial on 

Days 1, 2 and 3 for Groups AA, AR, RR and RA which 

Received Adulterated (A) and Regular (R) Pizza over 

Phases 1 and 2. 

Group 

AA 

AR 

RR 

RA 

Day 1 

0.22 

0.23 

o. 6.5 

0.52 

Day 2 

0.48 

0.28 

0.71 

0.41 

Day 3 

0.33 

0.54 

0.52 

0.41 



Table 2B. 

Mean (M), Standard Deviation (SD) and Grand Mean (GM) Salivary Response on the 

Thought (T) and Presentation (P) Trials on Days 1, 2 and 3 for Groups AA, AR, RR 

and RA which Received Adulterated (A) and Regular (R) Pizza across Phases 1 and 2. 

Day 1 Day 2 Day 3 

Group T p T p T p 

M 0.09 0.27 0.03 0.08 0.01 0.31 
AA 

SD 0.17 0.38 0.14 0.20 0.53 0.59 

M o.oo 0.01 0.10 0.18 0.02 0.09 "' \.0 
AR 

SD 0.16 0.17 0.34 0.32 0.43 0.34 

M 0.06 0.20 -0.0l 0.41 0.08 0.46 
RR 

SD 0.14 0.29 0.11 0.27 0.65 0.90 

M 0.13 0.16 -0.08 0.16 0.16 0.32 
RA 

SD 0.12 0.42 0.20 0.30 0.33 0.58 

GM 0.07 0.16 0.01 0.21 0.07 0.30 
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Figure 2B. Mean Salivary Response on Day 2 on Thought and Presentation Trials 

for Groups which Received Adulterated (A) and Regular (R) Pizza 

across Phases 1 and .2. 

........ 
0 



Thought Presentation 

Phase 1 /' CJ) 
0---0 A E 1.00 co 

1-4 ' • R o{) 
.'-"' ,_ 

C 
0 

•...4 .80 .µ 
co 
> 

•rl 
r-1 t co 
(,/) 0 0 
r-1 .60 0- ...... 
co 
.µ 
0 

s::: • co .40 QJ 

t 
A R A R 

Phase 2 

Figure 3B. Mean Amount Salivated on Day 2 on Thought and Presentation Trials 

for Groups which Received Adulterated (A) and Regular (R) Pizza 

across Phases 1 and 2. 

.....J 



72 

Table 3B. 

Standard Deviation of Amount Salivated on the Thought (T) 

and Presentation (P) Trials on Day 2 for Groups AA, AR, 

RR and RA which Received Adulterated (A) and Regular (R) 

Pizza over Phases 1 and 2. 

Group Trial 

T p 

AA 0.53 0.59 

AR 0.43 0.34 

RR 0.65 0.90 

RA 0.33 0.58 
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Table 4B. 

Standard Deviation of Amount Salivated on the Thought (T) 

and Presentation (P) Trials on Day 3 for Groups AA, AR, 

RR and RA which Received Adulte-rated (A) and Regular (R) 

Pizza over Phases 1 and 2. 

Group Trial 

T p 

AA 0.22 0.49 

AR 0.62 0.72 

RR 0.57 0.86 

AR 0.58 0.65 
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Figure 68. Mean Latency to Start Eating on Days 1, 2 and 3 for Groups AA, AR, RR 

and RA which Received Adulterated (A) and Regular (R) Pizza across 
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77 

Table 5B. 

Standard Deviation of Latency to Start Eating on Days 1, 

2 and 3 for Groups AA~ AR, RR and RA which Received 

Adulterated (A) and Regular (R) Pizza across Phases 1 

and 2. 

Group 

AA 

AR 

RR 

RA 

Day 1 

5.12 

7.95 

7.16 

12.28 

Day 2 

4.55 

6.84 

5.76 

5.60 

Day 3 

8.30 

7.63 

3.05~ 

4.68 
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(A) and Regular (R) Pizza over Phases 1 and 2. 
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Table 6B. 

Standard Deviation of Amount Eaten on Days 1, 2 and 3 for 

Groups AA, AR, RR and RA which Received Adulterated (A) 

and Regular (R) Piiza over Phases 1 and 2. 

Group 

AA 

AR 

RR 

RA 

Day 1 

55.69 

57.98 

26.92 

32.55 

Day 2 

65.25 

54.20 

32.45 

40.83 

Day 3 

33.85 

16.80 

8.92 

16.06 
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Table 7B. 

Standard Deviation of Meal Duration on Days 1, 2 and 3 for 

Groups AA, AR, RR and RA which Received Adulterated (A) 

and Regular (R) Pizza across Phases 1 and 2. 

Group 

AA 

AR 

RR 

RA 

Day 1 

94.37 

128.28 

92.03 

92.84 

Day 2 

103.94 

147.79 

101.63 

55.12 

Day 3 

85.60 

104.09 

73.93 

97.26 
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Table 8B. 

Standard Deviation of Rate of Eating on Days 1, 2 and 3 

for Groups AA, AR, RR and RA which Received Adulterated 

(A) and Regular (R) Pizza across Phases 1 and 2. 

Group 

AA 

AR 

RR 

RA 

Day 1 

0.13 

0.31 

0.30 
. 

0.22 

Day 2 

0.23 

0.31 

0.28 

0.20 

Day 3 

0.25 

0.27 

0.23 

0.24 
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Table 9B. 

Standard Deviation of Preference Rating on Days 1, 2 and 3 

for Groups AA, AR, RR and RA which Received Adulterated 

(A) and Regular (R) Pizza across Phases 1 and 2. 

Group 

AA 

AR 

RR 

RA 

Day 1 

1.39 

1.59 

1.01 

0.44 

Day 2 

1.45 

0.44 

0.83 

1.41 

Day 3 

0 .50 

0.87 

1.01 

0.50 
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Table 1C 

of Grand Means (GM) and Analysis of Variance (ANOVA) 

of Mean Salivation on the Baseline Trial Over Days 1, 2 and 

3 for Groups which Received Adulterated (A) and Regular (R) 

Pizza over Phases 1 (Phl) and 2 (Ph2) 

Source DF ss F 

Phl 1 0.50 NS 

GMA - 0.45 

GMR - 0.59 

Ph2. 1 0.20 NS 

GMA - 0.48 

GMR - 0.56 

Phl X Ph2 1 0.16 NS 

Error 32 ··18.09 

Day 2 0.07 NS 

GM1 - 0.49 

GM2 - 0.55 

GM3 - 0.52 

Phl x Day 2 0.05 NS 

Ph2 x Day 2 0.10 NS 

Phl x Ph2 x Day 2 0.06 NS 

Error 64 2.85 



88 

Table 2C 

Summary of Grand Means (GM) and Analysis ot variance \ANUVAJ 

of Mean Salivary Response on the Thought (T) and Presentation 

(P) Trials on Day 2 for Groups which Received Adulterated (A) 

and Regular (R) Pizza over Phases 1 (Phl) and 2 (Ph2)_ 

Source DF ss F 

Phl 1 0.01 NS 

GM -A = 0.09 

Q.t!R - 0.12 

Ph2 1 0.26 NS 

GMA - 0.04 

GMR - 0.16 

Phl X Ph2 1 0.03 NS 

Error 32 2.61 

Trial 1 0.68 16. 42-;'d~ 

GMT - 0.01 

GMP - 0.20 

Phl X Trial 1 0.30 7. 4 5;', 

Ph2 X Trial 1 0.05 NS 

Phl X Ph2 X Trial 1 0.02 NS 

Error 32 1.32 



89 

Table 3C 

Summary of Grand Means (GM) and Analysis of Variance (ANOVA) 

. of Mean Salivary Re_sponse on the Thought (T) and Presentation 

(P) Trials on Day 2 for Groups which Received Regular (R) 

Pizza in Phase 1 (Ph1)~ 

Source DF ss F 

Ph1 -- --- ----
Ph2 1 0.24 4. 36-;', 

GMA - 0.04 
• 

GMR - 0.20 

Phl X Ph2 ------
Error 16 0. 8-6 

Trial 1 0.95 18 . 24 . .. , ... ,. 
• ,,. 1, 

G~T - -0.04 

~p - 0.28 

Phl X Trial -.---

Ph2 X Trial 1 0.08 NS 

Phl X Ph2 X Trial --- -.-~-

Error t6 0.84 

*E < .05. **E < .001 
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Table 4C 

Summary of Grand Means (GM) and Analysis of Variance (ANOVA) 

of Mean Salivary Response on the Thought (T) and Presentation 

(P) Trials on Day 2 for Groups which Received Adulterated (A) 

Pizza in Phase 1 (Phl) 

Source DF ss F 

Phl ----
Ph2 1 0.06 NS 

GMA - 0.06 

GMR - 0.14 

Phl X Ph2 ----
Error 16 1.75 

Trial 1 0.04 NS 

GMT - 0.07 

GMP - 0 .13 

Phl x Trial ----
Ph2 x Trial 1 0.00 NS 

Phl x Ph2 X Trial ----
Error 16 0.49 
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Table SC. 

Summary of Grand Means (GM) and Analysis of Variance (ANOVA) 

of Mean Total Salivation on the Thought (T) and Presentation 

(P) Trials on Day 2 for Groups which Received Adulterated 

(A) ·and Regular (R) Pizza over Phases 1 (Phl) and 2 (Ph2) 

Source DF ss F 

Phl 1 0.31 NS 

fil!A - 0.60 

GMR - 0.73 

Ph2 1 0.43 NS 

GM - 0.59 -A 

fil!R - 0.75 

Phl X Ph2 1 0.61 NS 

Error 32 19.64 

Trial 1 0.68 16 4 2-'··'· . , .. , .. 

fil!T - 0.57 

fil!p·= 0.77 

Phl x Trial 1 0.31 7 . 4 s~•:-

Ph2 x Trial 1 0.05 NS 

Ph1 x Ph2 X Trial 1 0.03 NS 

Error 32 1.33 
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Table 6C. 

Summary of Grand Means (GM) and Analysis of Variance (ANOVA) 

of Mean Salivary Response on the Thought (T) and Presentation 

(P) Trials on Day 3 for Groups which Received Adulterated (A) 

and Regular (R) Pizza over Phases 1 (Phl) and 2 (ph2) 

Source DF ss F 

Phl 1 0.37 NS 

GMA = 0.10 

GMR - 0.25 

Ph2 1 0.02 NS 

GMA - 0.20 

GMR - 0.16 

Phl X Ph2 1 0.07 NS 

Error 32 3.03 

Trial 1 0.91 16 69 .. , .... , .. . ., ,, 

~T - 0.06 

GMP - 0.29 

Phl x Trial 1 0.03 NS 

Ph2 X Trial 1 0.00 NS 

Phl X Ph2 X Trial 1 0.22 4. 16~', 

Error 32 1.75 

*E < .OS. **E < ·.01. 
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Table 7C. 

Summary of Grand Means (GM) and Analysis of Variance (ANOVA) 

of Mean Salivary Response on the Thought (T) and Presentation 

(P) Trials on Day 3 for Groups which Received Regular (R) 

Pizza in Phase 1 (Phl) 

Source DF ss F 

Phl --- ----
Ph2 1 0.01 NS 

GMA - 0.24 

Qt!R - 0.27 

Phl X Ph2 -- -----
Error 16 1.74 

Trial 1 0.65 8 . 8 5-1: 

Qt!T - 0.12 

GMP - 0.39 

Phl X Trial ----
Ph2 X Trial 1 0.12 NS 

Phl X Ph2 X Trial -----
Error 16 1.18 
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Table 8C. 

Summary of Grand Means (GM) and Analysis of Variance (AN0VA) 

of Mean Salivary Response on the Thought (T·) and Presentation 

(P) Trials on Day 3 for Groups which Received Adulterated (A) 

Pizza in Phase 1 (Phl) 

Source DF ss F 

Phl ----
Ph2 1 0.09 NS 

GMA = 0.16 

GMR - 0.06 

Phl X Ph2 -----
Error 16 1.29 

Trial 1 0.30 8. 2 7"i•~ 

GMT - 0.02 

GMP - 0.20 

Phl X Trial ----
Ph2 X Trial 1 0.11 NS 

Phl X Ph2 X Trial --- ----
Error 16 0 • 5r8 
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Table 9C. 

Summary of Grand Means (GM) and Analysis of Variance (AN0VA) 

of Mean Salivary Res_ponse on the Thought (T) and Presentation 

(P) Trials on Day 3 for Groups which Received Regular (R) 

Pizza in Phase 2 (Ph2) 

Source DF ss F 

Phl 1 0.39 NS 

GMA - 0.06 

GMR - 0.27 

Ph2 ---~ 
Phl X Ph2 ----
Error 16 1.58 

Trial 1 0.46 5. 8 9~•: 

GMT - 0.05 

GMP - 0.28 

Phl X Trial 1 0.22 NS 

Ph2 X Trial ----
Ph1 X Ph2 X Trial ----
Error 16 1.25 
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Table l0C. 

Summary of Grand Means (GM) and Analysis of Variance (AN0VA) 

of Mean Salivary Response on the Thought (T) and Presentation 

(P) Trials on Day 3 for Groups which Recieved Adulterated (A) 

Pizza in Phase 2 (Ph2) 

Source DF ss F 

Phl 1 0.06 NS 

GMA - 0.16 

GMR - 0.24 

Ph2 ----~ 
Ph1 X Ph2 --- ----
Error 16 1.45 

Trial 1 0.45 14. 50;': 

GMT - 0.09 

GMP - 0.31 

'Phl X Trial 1 0.04 NS 

Ph2 X Trial ----
Phl X Ph2 X Trial ----
Error 16 0.50 
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Table 11C 

Summary of Grand Means (GM) and Analysis of Variance (ANOVA)-

of Mean Salivary Response on the Thought (T) Trial on 

Day 3 for Groups which Received Adulterated (A) and 

Regular (R) Pizza over Phases 1 (Phl) and 2 (Ph2) 

Source DF ss F 

Ph1 1 0.09 NS 

GMA - 0.02 

GM - 0.12 -R 
Ph2 1 0.01 NS 

GMA - 0.09 

GMR - 0.05 

Phl X Ph2 1 0.02 NS 

Error 32 0.96 
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Table 12C. 

Summary of Grand Means (GM) and Analysis of Variance (ANOVA) 

of Mean Salivary Response_on the Presentation (P) Trial on 

Day 3 for Groups which Received Adulterated (A) and 

Regular (R) Pizza over Phases 1 (Phi) and 2 (Ph2) 

Source DF ss F 

Phl 1 0.32 NS 

GMA -- 0.20 

GMR - 0.39 

Ph2 1 0.01 NS 

?MA - 0.31 

GMR - 0.28 

Phl X Ph2 1 0.28 NS 

Error 32 3.82 
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Table 13C. 

Summary of Grand Means (GM) and Analysis of Variance (ANOVA) 

of Mean Salivary Response on the Presentation (P) Trial on 

Day 3 for Groups which Received Adulterated (A) and 

Regular (R) Pizza over Phases 1 (Phl) and 2 (Ph2) 

Source DF ss F 

Phl 1 0.32 4. 2 J;''° 

GMA - 0.20 

GMR - 0.39 

Ph2 1 0.01 

Q.t!A - 0.31 

GMR - 0.28 

Phl X Ph2 1 0.28 

Error a 32 0 .OT 

aError term represents the average of 

the two error terms on Table 6C. 

;''°'E. . < . 0 5. 

NS 

NS 
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Table 14C. 

Summary of Grand Means (GM) and Analysis of Variance (ANOVA) 

of Mean Salivary Response on the Thought (T) Trial on 

Day 3 for Groups which Received Adulterated (A) add 

Regular (R) Pizza over Phases 1 (Ph1) and 2 (Ph2) 

Source DF ss 
Phl 1 0.09 

GMA - 0.02 

GMR - 0.12 

Ph2 1 0.01 

GMA - 0.09 

GMR - 0.05 

Ph1 X Ph2 1 0.02 

Error a 32 0.07 

aError term represents the average of 

the two error terms on Table 6C. 

F 

NS 

NS 

NS 
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Table 1-SC. 

Summary of Grand Means (GM) and Analysis of Variance (ANOVA) 

of Mean Total Salivation on the Thought (T) and Presentation 

(P) Trials on Day 3 for Groups which Received Adulterated 

(A) and Regular (R) Pizza over Phases 1 (Ph1) and 2 (Ph2) 

Source DF ss F 

Phl 1 1.11 NS 

Q!:!A = 0. 59 

GMR = 0. 83 

Ph2 1 0.34 NS 

Q!:!A = o. 64 

Q!:!R = 0. 78 

Ph1 x Ph2 1 0.17 NS 

Error 32 22.36 

Trial 1 0.92 16 6 9 ... ,~ ... •-. ,~ ., 

Q!:!T = 0. 60 

I GM -P = 0. 82 

Ph1 x Trial 1 0.03 NS 

Ph2 x Trial 1 0.00 NS 

Phl x Ph2 x Trial 1 0.22 4 .16~': 

Error 32 1.76 
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Table 16C. 

Summary of Grand Means (GM) and Analysis of Variance (ANOVA) 

of Mean Salivary Response on the Thought (T) and Presentation 

(P) Trials over Days 1, 2 and 3 for Groups which Received 

Adulterated (A) and Regular (R) Pizza 

over Phases 1 (Phl) and 2 (Ph2) 

Source DF ss F 

Phl 1 0.27 NS 

GMA - 0.09 

GMR - 0.17 

Ph2 1 0.00 NS 

GMA - 0.13 

GMR - 0.13 

Phl X Ph2 1 0.20 NS 

Error 32 4.61· 

Trial 1 1.58 21 4 7 .. , ... ,. . , .. ; . 

GMT - 0.04 

GMP - 0.22 

Phl X Trial 1 0.17 NS 

Ph2 X Trial 1 0.00 NS 

Phl X Ph2 X Trial 1 0.30 4. 13 ~•: 

Error 32 2.35 

., .. .. , .. E < . 05. "' ... -. .., ... ,.E < .0001 . 

Table continues 
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Table 16C continued 

Source DF ss F 

Day 2 0.24 NS 

GM1 - 0.11 

GM2 - 0.10 

GM3 - 0.18 

Phl X Day 2 0.14 NS 

Ph2 x Day 2 0.46 - 3. 6 7~': 

Phl x Ph2 x Day 2 0.01 NS 

Error 64 4.00 

Trial x Day_ 2· 0.17 NS 

Phl x Trial x Day 2 0.17 NS 

Ph2 x Trial x Day 2 0.05 NS 

Phl x Ph2 x Trial x Day 2 0.05 NS 

Error 64 1.98 
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Table 17C. 

Summary of Grand Means (GM) and Analysis of Variance (ANOVA) 

of Mean Total Salivation on the Thought (T) and Presentation 

(P) Trials over Days 1, 2 and 3 for Groups which Received 

Adulterated (A) and Regular (R) Pizza 

over Phases 1 (Phl) and 2 (Ph2) 

Source DF ss F 

Phl 1 2.31 NS 

Qt!A - 0.56 

GM,= -R 0.76 

Ph2 1 0.36 NS 

Qt!A - 0.62 

Qt!R - 0.70 

Phl X Ph2 1 1.03 NS 

Error 32 52.99 

Trial 1 1.58 21 4 7 ... , ... ,. . ,, '' 

Qt!T - 0.57 

Qt!p - 0.75 

Phl x Trial 1 0.17 NS 

Ph2 X Trial 1 0.01 NS 

Phl X Ph2 X Trial 1 0.30 4 .13~': 

Error 32 2.36 

~•:E. < . OS. ..., ..... ,.E < .0001 . "'' '" Table continues 
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Table 17C continued 

Source DF ss F 

Day 2 0.35 NS 

fili1 - 0.61 

fili2 - 0.67 

GM3 = 0.71 

Phl x Day 2 0.15 NS 

Ph2 x Day 2 0.46 NS 

Phl x Ph2 x Day_ 2 0.07 NS 

Error 64 6.46 

Trial x Day 2 0.17 NS 

Phl x Trial x Day 2 0.17 NS 

Ph2 x Trial x Day 2 0.05 NS 
I 

Phl x Ph2 x Trial x Day 2 0.05 NS 

Error 64 1.98 
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Table 18C. 

Summary of Grand Means (GM) and Analysis of Variance (ANOVA) 

of Mean Salivary Response on the Post-Ingestion Trial ove.c 

Days 1, 2 and 3 for Groups which received Adulterated· 

(A) and Regular (R) Pizza over Phases 1 (Phl) and 2 (Ph2) 

Source DF ss F 

Phl 1 0.05 NS 

GMA - 0.13 

GMR - 0.17 

Ph2 1 0.33 NS 

GMA - 0.20 

GMR - 0.09 

Phl X Ph2 1 0.01 NS 

Error· 32 4.67 

Day 2 0.01 NS 

GM1 - 0.14 

GM2 - 0 .16 

GM3 - 0 .. 14 

_Phl x Day 2 0.00 NS 

Ph2 X Day 2 0.30 NS 

Phl x Ph2 X Day 2 0.11 NS 

Error 64 6.03 
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Table 19C. 

Summary of Grand Means (GM) and Analysis of Variance (ANOVA) 

of Mean Latency to Start Eating over Days 1, 2 and 3 

for Groups which Received Adulterated (A) and Regular (R) 

Pizza over Phases 1 (Phl) and 2 (Ph2) 

Source DF ss F 

Phl 1 53 NS 

GMA - 15 

GMR - 16 

Ph2 1 61 NS 

GMA - 16 

GMR - 15 

Phl x Ph2 1 38 NS 

Error 32 1657 NS 

Day 2 204 NS 

GM1 - 14 

GM2 - 16 

GM3 - 17 

Phl x Day 2 29 NS 

Ph2 x Day 2 161 NS 

Phl x Ph2 x Day 2 40 NS 

Error 64 2998 
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Table 20C. 

Correlations between Mean Latency to Start Eating and Mean 

Salivary Response on-the Presentation Trial on Days 1, 2 

and 3 for Groups AA, AR, RR and RA which Received 

Adulterated (A) and Regular (R) Pizza over Phases 1 and 2 

Groups 

AA· AR RR RA 

Day 1 -0.28 -0.42 -0.01 -0.40 

Day 2 -0.14 0.22 0.06 -0.46 

Day 3 -0.04 -0.31 0.14 -0.06 
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Table 21C. 

Summary of Grand Means (GM) and Analysis of Variance_ (ANOVA) 

of Mean Amount Eaten on Day 1 for Groups which Received 

Adulterated (A) and Regular (R) Pizza 

over Phases 1 (Phl) and 2 (Ph2) 

Source DF ss F 

Phl 1 28900 14. 0 2"1t 

GMA - 104 

Qt!R - 161 

Ph2 1 3 NS 

GMA - 132 

. .Ql:!R - 133 

Phl X Ph2 1 1190 NS 

Error 32 65979 
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Table 22C. 

Summary of Grand Means (GM) and Analysis of Variance (AN0VA) 

. of Mean Amount Eaten on Day 2 for Groups which Received 

Adulterated (A). and Regular (R) Pizza 

over Phases 1 (Phl) and 2 (Ph2) 

Source DF ss F 

Phl 1 5816 NS 

GMA - 130 

GMR - 104 

Ph2 1 47975 19.36-1, 

GMA - 81 

GMR - 154 

Phl X Ph2 1- 1664 -NS 

Error 32 79316 
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Table 23C. 

Summary of Grand Means (GM) and Analysis of Variance (AN0VA) 

of Mean Amount Eaten Logarithms (Base 10) on Day 2 

for Groups which Received Adulterated (A) and Regular (R) 

Pizza over Phases 1 (Phl) and 2 (Ph2) 

Source DF ss F 

Phl 1 0.04 NS 

GMA - 2.00 

GMR - 1.94 

Ph2. 1 1.34 14. 98-;~ 

GMA - 1.77 

GMR - 2.16 

Phl X Ph2 1 0.03 NS 

Error 32 2.87 
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Table 24C. 

Summary of Grand Means (GM) and Analysis of Variance (ANOVA) 

of Mean Amount Eaten over Days 1 and 2 for Groups which 

Received Adulterated (A) and Regular (R) Pizza 

over Phases 1 (Phl) and 2 (Ph2) 

Source DF ss F 

Phl 1 4392 NS 

GMA - 117 

GMR - 133 

Ph2 1 24398 7 . 5 Si', 

GMA - 106 

GMR - 143 

Phl X Ph2 1 19 NS 

Error 32 103421 

Day 1 4318 NS 

GM1 - 132 

.Qk!2 = 117 

Phl x Day 1 30323 2 3 17 .. , .... , .... , .. 
• 11'1' ""' , .. 

Ph2 x Day 1 23580 18 0 2 .. , .... ,. . "' ""' 

Phl x Ph2 X Day 1 2835 NS 

Error 32 41874 
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Table 25C. 

Summary of Grand Means (GM) and Analysis of Variance (ANOVA) 

of Mean Amount Eaten on Day 3 for Groups which 

Received Adulterated (A) and ·Regular (R) Pizza 

over Phases 1 (Phl) and 2 (Ph2) 

Source DF ss F 

Phl 1 236 NS 

GMA - 155 

GMR - 160 

Ph2 -1 1425 NS 

GMA - 163 

GMR - 151 

Phl X Ph2 1 0 NS 

Error 32 14123 
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Table 26C. 

Summary of Grand Means (GM) and Analysis of Variance (AN0VA) 

of Mean Meal Duration over Days 1 and 2 for Groups which 

Received Adulterated (A) and Regular (R) Pizza 

over Phases 1 (Phl) and 2 (Ph2) 

Source DF ss F 

Phl 1 3942 NS 

GMA - 216 

GMR - 231 

Ph2 1 43219 NS 

GMA - 199 

GMR - 248 

Phl X Ph2 1 545 NS 

Err.or 32 531769 

Day 1 4290 NS 

GM1 - 231 · 

Qt!z - 216 

Phl x Day 1 6619 NS 

Ph2 x Day 1 29752 5. 41 ~•, 

Phl x Ph2 x Day 1 1340 NS 

Error 32 175942 

~•,E. < . 0 5. 
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Table 27C. 

Summary of Grand Means (GM) and Analysis of Variance (ANOVA) 

of Mean Meal Duration on Day 2 for Groups which 

Received Adulterated (A) and Regular (R) Pizza 

over Phases 1 (Phl) and 2 (Ph2) 

Source DF ss F 

Phl 1 172 NS 

~A - 218 

GM - 213 -R 
Ph2 1 72345 6. 29;', 

GMA - 171 

~R - 260 

Phl X Ph2 1 1797 NS 

Error 32 368091 

;'~E. < . 0 5. 
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Table 28C. 

Summary of Grand Means (GM) and Analysis of Variance (ANOVA) 

of Mean Meal Duration on Day 1 for Groups which 

Received Adulterated (A) and Regular (R) Pizza 

over Phases 1 (Phl) and 2 (Ph2) 

Source DF ss F 

Phl 1 10388 NS 

GMA - 214 

GMR - 248 

Ph2 1 626 NS 

GMA - 227 

GMR - 235 

Phl X Ph2 1 87 NS 

Error 32 339620 
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Table 29C. 

Summary of Grand Means (GM) and Analysis of Variance (ANOVA) 
of Mean Meal Duration on Day 3 for Groups which 
Received Adulterated (A) and Regular (R) Pizza 

over Phases l {Ph1) and 2 (Ph2) 

Source DF ss F 

Phl 1 2973 NS 

GMA - 268 

GMR - 250 

Ph2 1 4540 NS 

G~A - 270 

GMR - 248 

Phl X Ph2 1 29 NS 

Error 32 264688 
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Table 30C. 

Summary of Grand Means (GM) and Analysis of Variance· (AN0VA) 

of Mean Rate of Eating over Days 1 and 2 ·for Groups 

which Received Adulterated (A) and Regular (R) Pizza 

over Phases 1 (Phl) and 2 (Ph2) 

Source DF ss F 

Phl 1 0.04 NS 

GM - 0.57 -A 
GMR - 0.62 

Ph2 1 0.39 NS 

GMA - 0.52 

GMR - 0.66 

Ph1 X Ph2· 1 0.17 NS 

Error 32 3.41 

Day 1 0.03 NS 

GM1 - 0.61 

Qt!2 - 0.57 

Phl X Day 1 0.53 2 2 0 2 .. , .... , .. . ..,. '" 

Ph2 X Day 1 0.18 7. 4 s~•, 

Phl X Ph2 X Day 1 0.04 NS 

Error 32 0.77 

*E < .01. **E < .0001. 
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Table 31C. 

Summary of Grand Means (GM) and Analysis of Variance (ANOVA) 

of Mean Rate of Eating on Day 1 for Groups_ which 

Received Adulterated (A) and Regular (R) Pizza 

over Phases 1 (Phl) and 2 (Ph2) 

Source OF ss F 

Phl 1 0.43 6. 84~': 

GMA - 0.50 

GMR - 0.72 

Ph2 .1 0.02 NS 

GMA - 0.59 

GMR - 0.63 

Phl X Ph2 1 0.05 NS 

Error 32 2.02 
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Table 32C. 

Summary of Grand Means (GM) and Analysis of Variance (ANOVA) 

of Mean Rate of Eating on Day 2 for Groups which 

Received Adulterated (A) and Regular (R) Pizza 

over Phases 1 (Phl) and 2 (Ph2) 

Source DF ss F 

Phl 1 0.14 NS 

GMA - 0.63 

GMR - 0.51 

Ph2 1 0.54 s. os~•: 
GMA - 0.45 

Q.t!R - 0.69 

Phl X Ph2 1 0.00 NS 

Error 32 2.16 
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Table 33C. 

Summary of Grand Means (GM) and Analysi·s of Variance (ANOVA) 

of _Mean Rate of Eating on Day 3 for Groups which 

Received Adulterated (A) and Regular (R) Pizza 

over Phases 1 (Phl) and 2 (Ph2) 

Source DF ss F 

Phl 1 0.03 NS 

~A - 0.64 

GMR - 0.70 

Ph2 1 0.00 NS 

GMA - 0.67 

GMR - 0.68 

Phl X Ph2 1 0.00 NS 

Error 32 1.97 
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Table 34C. 

Summary of Grand Means (GM) and Analysis of Variance (ANOVA) 

of Mean Preference Rating of Taste on Day 1 

for Groups which received Adulterated (A) and Regular (R) 

Pizza over Phases 1 (Phl) and 2 (Ph2) 

Source DF ss F 

Phl 1 90 63.4Q-k 

GMA - 2.66 

GMR - 5.83 

Ph2 1 2 NS 

GMA - 4.50 

GMR - 4.00 

Phl X Ph2 1 0 NS 

Error 32 45 

;':E. < . 0 0 0 1 . 
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Table 35C. 

Summary of Grand Means (GM) and Analysis of Variance (ANOVA) 

of Mean Preference Rating of Taste on Day 2 

for Groups which Received Adulterated (A) and Regular (R) 

Pizza over Phases 1 (Phl) and 2 (Ph2) 

Source DF ss F 

Phl 1 s· 4 .36,': 

-GM - 4.66 -A 
GMR - J.88 

Ph2 1 106 8 5. 4 2;':·k 

GMA - 2.55 

GMR - 6.00 

Phl X Ph2 1 1 NS 

Error 32 40 
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Table 36C. 

Summary of Grand Means (GM) and Analysis of Variance_ (ANOVA) 

of Mean Preference Rating of Taste over Days 1 and 2 

for Groups which Received Adulterated (A) and Regular (R) 

Pizza over Phases 1 (Phl) and 2 (Ph2) 

Source DF ss F 

Phl 1 25 13. 7 5-,': 

GMA - 3.66 

GM·= -~ 4.86 

Ph2 1 39 20 . 8 g-,•~-k 

GMA - 3.52 

GMR - 5.00 

Phl X Ph2 1 0 NS 

Error 32 60 

Day 1 0 NS 

~l - 4.25 

GM2 - 4.28 

Phl X Day 1 70 86. 91-;'d: 

Ph2 X Day 1 70 8 6 . 9 1 -;': -:': 

Phl X Ph2 X Day 1 2 NS 

Error 32 26 
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Table 37C. 

Summary of Grand Means (GM) and Analysis of Variance (ANOVA) 

of Mean Preference Ra.ting of Taste on Day 3 

for Groups which Received Adulterated (A) and Regular (R) 

Pizza over Phases 1 (Phl) and 2 (Ph2) 

Source DF ss F 

Phl 1 0 NS 

~A - 5.83 

Q!:!R - 5.94 

Ph2 1 3 4. 88·k 

Q!:!A - 6 .16 

GMR - 5.61 

Phl X Ph2 1 0 NS 

Error 32 18 

;':.E < . 0 5 . 
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Table 38C. 

Summary of Grand Means (GM) and Analysis of Variance (ANOVA) 

of Mean Preference Rating of Aroma on Day 1 

for Groups which. Received Adulterated .(A) and Regular (R) 

Pizza over Phases 1 (Phl) and 2 (Ph2) 

Source DF ss F 

Phl 1 0.03 NS 

GMA - 5.61 

GMR - 5.66 

Ph2 1 2.25 NS 

GMA - 5.88 

GMR - 5.38 

Phl X Ph2 1 0.02 NS 

Error 32 24.00 
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Table 39C. 

Summary of Grand Means (GM) and Analysis of Variance (ANOVA) 

of Mean Preference Rating of Aroma on Day 2 

for Groups which Received Adulterated (A) and Regular (R) 

Pizza over Phases 1 (Phl) and 2 (Ph2) 

Source DF ss F 

Phl 1 0.11 NS 

GMA - 5.66 

GMR - 5.77 

Ph2 1 0.11 NS 

~A - 5.66 

~R - 5.77 

Phl X Ph2 1 0.11 NS 

Error 32 24.88 
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Table 40C. 

Summary of Grand Means (GM) and Analysis of Variance (ANOVA) 

of Mean Preference Rating of Aroma on Day 3 

for Groups which Received Adulterated (A) and Regular (R) 

. Pizza over Phases 1 (Phl) and 2 (Ph2) 

Source DF ss F 

Phl 1 0.69 NS 

GMA - 5.55 

GMR - 5.83 

Ph2 1 0.69 NS 

GMA - 5.55 

GMR - 5.83 

Phl X Ph2 1 0.03 NS 

Error 32 24.22 
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Table 41C. 

Summary of Grand Means (GM) and Analysis of Variance (ANOVA) 

of Mean Preference Rating of Appearance on Day 1 

for Groups which Received Adulterated (A) and Regular (R) 

Pizza over Phases 1 (Phl) and 2 (Ph2) 

Source DF ss F 

Phl 1 1.36 NS 

GMA - 4.83 

GMR - 5.22 

Ph2 1 2.25 NS 

GMA - 5.27 

GMR - 4.77 

Phl X Ph2 1 0.25 NS 

Error 32 55.11 
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Table 42C. 

Summary of Grand Means (GM) and Analysis of Variance (ANOVA) 

of Mean Preference Rating of Appearance on Day 2 

for Groups which Received Adulterated (A) and Regular (R) 

Pizza over Phases 1 (Phl) and 2 (Ph2) 

Source DF ss F 

Phl 1 0.02 NS 

GMA - 5.38 

GMR - 5.44 

Ph2 1 0.02 NS 

GMA - 5.38 

GMR - 5.44 

Phl X Ph2 1 0.69 NS 

Error 32 26.00 
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Table 43C. 

Summary of Grand Means (GM) and Analysis of Variance (ANOVA) 

of Mean Preference R~ting of Appearance on Day 3 

for Groups which Received Adulterat~d (A) and Regular (R) 

Pizza over Phases 1 (Phl) and 2 (Ph2) 

Source DF ss F 

Ph1 1 0.44 NS 

GMA - 5.33 

GMR - 5.55 

Ph2 1 0.00 NS 

GMA - 5.44 

GMR - 5.44 

Phl X Ph2 1 0.00 NS 

Error 32 22.44 
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