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Abstract 

 
Memories can have consequences on people’s eating behavior. In the current 

experiment, we examined the effect of belief versus recollection on food preferences 

and then investigated whether explicit belief (i.e., self- reported) or implicit belief 

(i.e., measured by an autobiographical implicit association test; aIAT) had a similar 

effect on food preferences. Participants (N = 163) were falsely told that they got sick 

after eating egg salad in their childhood and then received guided imagery to induce 

false beliefs/recollections concerning the food- aversive event. Half of the participants 

with false memories were debriefed and told that the event was false in order to 

reduce their belief in the event. Belief, not recollection regarding the food-aversive 

event, impacted participants’ food preferences. Furthermore, we found that explicit, 

but not implicit, belief predicted participants’ food preferences. The current results 

suggest that explicit judgments of belief in a memory may explain the consequences 

resulting from memories. 

 

Keywords: Autobiographical belief; Recollection; Implicit belief; Food preference 
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The Consequences of Implicit and Explicit Beliefs on Food Preferences 
 

False memories can exert significant consequences on people’s attitudes and 

behavior. For example, false memories of being sexually abused in childhood 

could lead to a lawsuit against a family member (Loftus, 1993). When people recall 

those false memories with vivid sensory details, they often also believe that the 

recalled event really happened and thus act consequently upon their memory. 

However, the question arises regarding which aspect of memory is more likely to 

contribute to behavioral consequences: the vivid recollections of the experience or a 

mere belief in the occurrence of the event? For example, when people do not believe 

in the occurrence of an event but still hold a vivid recollection, do they still behave in 

a manner consistent with their nonbelieved memory? In the current experiment, we 

were interested in the effect of belief on behavior and whether this effect is similar at 

both an implicit and explicit level. 

Belief versus Recollection 
 

The relevance of the issue concerning the effect of belief on behavior becomes 

evident when we consider the fact that autobiographical recollection and belief are 

two independent aspects that contribute to the experience of autobiographical memory 

(Mazzoni, Loftus, & Kirsch, 2001; Scoboria, Jackson, Talarico, Hanczakowski, 

Wysman, & Mazzoni, 2014; Scoboria, Talarico, & Pascal, 2015). Recollection is the 

feeling that we are re-experiencing the event accompanied by mental images of a 

memory that can include sensory details and references to vividness and context. 

Belief in occurrence1 is regarded as the truth value of the event; that is, whether it 

happened or not (Rubin, 2006; Scoboria et al., 2014). We have recollections and 

beliefs for most of our memories, but for some events, we only have autobiographical 

beliefs with no recollections as, for example, when we believe that we were born but 

cannot recall it; or we have only recollections  

 
 

1 In the entire manuscript, when we write “belief”, we refer to “belief in occurrence”. 
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but no beliefs which have been referred to as nonbelieved memories (NBMs; Mazzoni, 

Scoboria, & Harvey, 2010, Otgaar, Scoboria, & Mazzoni, 2014). 

Over the past decade, many studies have demonstrated that false beliefs for a 

particular food can change food preferences and eating behavior (e.g., Bernstein, 

Laney, Morris, & Loftus, 2005; Bernstein & Loftus, 2009; Geraerts, Bernstein, 

Merckelbach, Linders, Raymaekers, & Loftus, 2008; Scoboria, Mazzoni, Jarry, & 

Bernstein, 2012). The typical procedure in this line of research is that participants 

receive false feedback that they had been ill after eating a particular food (e.g., 

peach yogurt, egg salad, pickles), and those participants who falsely believe the 

suggested event occurred exhibit reduced preference for that food and eat less of 

that particular food even weeks or months later (Geraerts et al., 2008; Scoboria, 

Mazzoni, & Jarry, 2008). 

One problem with these previous studies is that it sometimes was unclear 

whether recollection or belief drove the food preferences effect. To give an example, 

studies sometimes used the term “false belief” to refer to both false memory and 

false belief (e.g., Berkowitz, Laney, Morris, Garry, & Loftus, 2008; Bernstein, 

Laney, Morris, & Loftus, 2005; Mantonakis, Wudarzewski, Bernstein, Clifasefi, & 

Loftus, 2013), but sometimes used the term “false memory” to refer to both false 

memory and false belief (see Bernstein & Loftus, 2009; Laney, Morris, Bernstein, 

Wakefield, & Loftus, 2008). As a demonstration, Bernstein et al. (2005) suggested 

to participants that they had been ill after eating strawberry ice cream in childhood 

and found decreased preference for strawberry ice cream among participants the 

researchers categorized as believers; those who either falsely remembered or falsely 

believed the event had occurred. Although the majority of believers (82%, n = 41) 

simply believed but did not remember the false event, it is unclear to what extent 

recollection contributed to the food preference effect observed in Bernstein et al.’s 

study. 
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More recently, studies have attempted to study the unique contribution of false 

memories and false beliefs to food preferences. Scoboria, Mazzoni, Jarry, and 

Bernstein (2012) found that participants who reported a false memory about the 

suggested food-aversive event for peach yogurt ate less peach yogurt afterward than 

participants in both the false beliefs only group and the control group, and the latter 

two groups of participants did not differ. However, Bernstein, Scoboria, and Arnold 

(2015) conducted a mega-analysis on eight studies published from 2005 to 2008 and 

found that participants who remembered the suggested event were indistinguishable 

from those who had only beliefs regarding food preferences, suggesting false beliefs 

are as important as memories in impacting people’s attitudes and behavior. More 

recently, Howe, Anderson, and Dewhurst (2017) investigated whether false beliefs 

and false memories about a food-aversive event would impact people’s implicit 

preferences of the particular food. The researchers found that although false beliefs 

changed explicit food preferences, false memories changed implicit food preferences. 

Mixed findings across studies may be due to one important limitation in these studies: 

They did not experimentally dissociate belief from recollection in order to evaluate 

the independent effects of belief and recollection on food preferences. 

Research has shown that when participants are debriefed by telling them that 

they had false memories, participants will often reduce belief in their false 

memories (e.g., Clark, Nash, Fincham, & Mazzoni, 2012; Otgaar, Scoboria, & 

Smeets, 2013; Wang, Otgaar, Howe, Smeets, Merckelbach, & Nahouli, 2017). 

Social feedback challenging people’s memories is the most influential factor in 

manipulating or relinquishing beliefs in memories (Scoboria, Boucher, & Mazzoni, 

2015). To dissociate the effects of recollection and belief on food preferences, 

recollection (yes vs. no) and belief (yes vs. no) need to be manipulated orthogonally 

to examine their potentially disparate or interactive consequences. Hence, four 

groups should be formed respectively: a false memory group (recollection and 

belief), a false belief group (belief but no recollection), a NBM group (recollection 
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but no belief), and a control group (no recollection and no belief). The primary aim 

of the current experiment was to address the methodological limitation in previous 

studies by creating these four groups and examining their effects on food 

preferences.  

Explicit versus Implicit Belief 
 

Besides measuring people’s explicit belief with self-reported questionnaires, 

researchers have also successfully measured people’s implicit belief (or implicit truth 

value) of an event using the autobiographical Implicit Association Test (aIAT; Agosta 

& Sartori, 2013; Sartori, Agosta, Zogmaister, Ferrara, & Castiello, 2008; Shidlovski, 

Schul, & Mayo, 2014). The aIAT is a variant of the Implicit Association Test (IAT) 

that was first developed by Greenwald, McGhee, and Schwartz (1998). The IAT was 

intended to measure people’s implicit attitudes towards stimuli, such as particular 

objects or people. Sartori et al. (2008) adapted it to the aIAT in order to measure the 

truth value of autobiographical memoires and events, i.e., whether an 

autobiographical event is true or false for the respondent. The truth value of an event 

is termed as belief by current memory theories (Rubin, 2006; Scoboria et al., 2014); 

thus, the aIAT has actually been used to measure the implicit truth value or implicit 

belief of an event (see Shidlovski, Schul, & Mayo, 2014). 

Technically, the aIAT measures participants’ reaction times towards contrasting 

autobiographical events. For example, in one study, “guilty” individuals participated in 

a mock crime where they were instructed to steal a CD containing an upcoming exam, 

whereas innocent participants did not do so. Later, guilty and innocent participants 

reacted to statements such as “I stole the CD” and “I did not steal the CD”. Guilty 

participants responded faster when true statements were associated with “I stole the 

CD” than when true statements were associated with “I did not steal the CD” (Sartori et 

al., 2008). Agosta and Sartori (2013) reviewed recent studies and found that the 

accuracy rate of the aIAT was 90% when detecting implicit truthfulness of a memory.  

Implicit attitudes as measured by the IAT can also affect behavior (Arcuri, Castelli, 
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Galdi, Zogmaister, & Amadori, 2008; McConnell & Leibold (2001) .    

However, there is a recent debate regarding the predictive power of the IAT. 

Greenwald, Poehlman, Uhlmann, and Banaji (2009) conducted a meta-analysis on 

the predictive validity of the IAT on actual behavior and found an average r = .27 for 

the correlations between IAT and behavioral and physiological measures. They also 

found an average r = .36 for the prediction of behavior by explicit self-reported 

measures. However, Oswald, Mitchell, Blanton, Jaccard, and Tetlock (2013) 

examined the reviewed studies more closely and they found that the average 

correlation between IAT and behavior was r = .15, much lower than Greenwald et al. 

(2009) found. Oswald and colleagues found that IATs were poor predictors of every 

criterion of discriminatory behavior and IATs were no better predictors than explicit 

measures. So far, no consensus has been reached regarding the predictive power of 

IATs  (see Greenwald, Banaji, & Nosek, 2014 and Oswald, Mitchell, Blanton, & 

Jaccard, 2015 for more discussion). 

Since aIAT is a variant of IAT (i.e., by measuring congruent and incongruent 

reaction times), the concern about predictive power may apply to aIAT as well. As the 

predictive power of aIAT has not been investigated, it is unclear whether implicit 

belief measured by aIAT would predict people’s behaviors, such as food preferences. 

For example, if a participant implicitly holds a belief that she had been sick after 

eating egg salad, will she exhibit low preference for egg salad?    

 In the experiment reported here, we suggested to participants that they had been 

sick after eating egg salad in their childhood, which has been shown to effectively 

induce explicit beliefs and memories in that autobiographical event (Bernstein et al., 

2015). We were also used the autobiographical IAT to measure the implicit belief of 

the suggested event in different belief and recollection groups. Although previous 

studies on IAT usually focused on the relationship between people’s implicit attitudes 

and behavior (Greenwald et al., 2009), to our knowledge, no study has used aIAT to 

detect the implicit beliefs in suggested events, and no study has examined whether 
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implicit belief can impact behavior directly. Howe et al. (2017) was the only study 

that used the IAT in relation to food preferences, but they measured implicit food 

preferences (i.e., the dependent variable) rather than implicit beliefs (i.e., the 

independent factor). In our research we used the aIAT (Sartori et al., 2008) to measure 

participants’ implicit belief in the suggested event of being sick after eating egg salad 

and to examine whether implicit belief impacted (explicit) food preferences for egg 

salad. 

The Current Experiment 
 

We used an adapted false feedback paradigm (Bernstein et al., 2005; Scoboria et 

al., 2008) to induce false recollections and beliefs for a suggested food event that the 

subject became sick after eating egg salad in their childhood. Participants first 

completed questionnaires online to obtain baseline data such as autobiographical 

memories, food history, and food preferences. Two weeks later, they came to the lab 

and were falsely told that they had been sick after eating egg salad in their childhood, 

after which they engaged in guided imagery to retrieve memories of the suggested 

event, which is known to induce rich false memories (Garry & Wade, 2005; Scoboria 

et al., 2012). 

Next, participants were asked to indicate whether they recalled the suggested 

event. A novel procedure was that for half of the participants who recalled false 

memories, the experimenter debriefed them with the truth (i.e., that the suggested 

event was fabricated and that the profile was fake) to undermine their beliefs in their 

memories and thus induce nonbelieved memories (recollection but no belief). For 

other participants who were not debriefed, they naturally fell into the following 

categories after the false suggestion: those who had recollections and beliefs, those 

who had beliefs but no recollections, and those who had no recollections and no 

beliefs. Finally, all participants performed the aIAT to measure their implicit belief 

for the suggested event and were also asked about their food preferences and eating 

intention. 
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Bernstein, Scoboria, and Arnold’s (2015) mega-analysis revealed that belief 

is more important than recollection in impacting people’s behavior such as food 

preferences. Recently, Wang et al. (2017) also found that belief in memories is 

crucial in terms of changing problem-solving efficiency. We predicted that, if 

autobiographical belief is more important than recollection, we would find an 

effect of belief but no effect of recollection in impacting participants’ food 

preferences.  

Method 

Participants 
 

Participants were screened via a Food History Inventory (FHI) that measured 

experiences with different foods. To participate, individuals were required to not report 

a history of being sick on egg-salad as measured by the FHI. One hundred and sixty-

three participants passed the screening and were tested. Two participants were 

excluded because they indicated they definitely remembered or believed the sick-on-

egg salad event in the online Autobiographical Memory and Belief Questionnaire. The 

final sample consisted of 36 males and 125 females (range 18 to 39 years old; 

M=22.24, SD= 3.49). After manipulation, there were 45 participants with both belief 

and recollection, 26 participants with belief but no recollection, 21 with recollection 

but no belief, and 69 with no belief and no recollection of the suggested event. 

Participants received course credits or 7.5 euros shopping vouchers. The 

study was approved by the ethical review committee of the Faculty of Psychology 

and Neuroscience, Maastricht University. 

Materials 
 

Food History Inventory (FHI; Bernstein et al., 2005). The 24-item food history 

questionnaire asks participants about their experience with food, such as ate too much 

ice cream and helped someone peel potatoes. Participants indicated whether these 

events happened to them or not in the past on a 1-8 scale (1= definitely did not 

happen, 8= definitely did happen). The inventory included the critical item felt sick 
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after eating egg salad. 

Belief and Recollection Ratings. To measure belief and recollection, we used 

part of the Autobiographical Belief and Memory Questionnaire (ABMQ; Scoboria et 

al., 2004). Specifically, we measured participants’ autobiographical belief and memory 

for five past events that included lost while shopping, sick on egg salad, enjoyed egg 

salad, broke a window with a hand, and sick on peach yogurt. The belief and 

recollection items for the event sick on egg salad were of main interest. Participants 

rated each item for each event on a 1-8 point Likert-like scale. For the belief item, 

participants were asked “How likely is it that you personally, before the age of 7, were 

sick after eating egg salad?” (1= definitely did not happen, 8= definitely did happen). 

For the recollection item, participants were asked “Do you actually remember being 

sick on eating egg salad before you were the age of 7?” (1= no memory of event at all, 

8 = clear and complete memory). 

Memory Characteristic Questionnaire (MCQ; Johnson, Foley, Suengas, & 

Raye, 1988). The questionnaire measures phenomenal characteristics associated with 

memory on 1 to 7 scales, including visual details, smell, taste, occurred setting, time 

and negative emotions associated with the critical event. 

Memory/Belief Form (MvB). The MvB was adapted from the Memory/Belief 

form in Bernstein, Laney, Morris, and Loftus (2005). We asked participants to 

indicate whether they had a memory (i.e., recollection; yes or no) and whether they 

had a belief (yes or no) that they had got sick after eating egg salad in childhood (see 

also Otgaar, Scoboria, Howe, Moldoveanu, & Smeets, 2016). 

Food Preferences Inventory (FPI; Bernstein et al., 2005). Participants rated 62 

foods on 1–7 point scales (1= definitely don’t like; 7= definitely like). We included 

the target food – egg salad, and several related items (other varieties of salads, yogurts, 

etc.) to assess participants’ preferences for foods. 

Restaurant Questionnaire. This measure of behavioral intention was adapted 

from the restaurant questionnaire (Laney et al., 2008). Participants were told that a 
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restaurant targeting student consumers in Maastricht was conducting some simple 

marketing research. Participants rated 25 foods on a Likert-like scale from 1 

(definitely no) to 8 (definitely yes) to indicate willingness to order various foods at 

that restaurant, including the critical item toasted bread with egg salad.  

Autobiographical Implicit Association Test (aIAT). The aIAT was 

programmed using Inquisit 3. Participants completed five blocks of categorization 

trials. There were two types of sentences to be categorized: Sentences that were 

definitely true or false at the time of the experiment and sentences regarding the 

critical egg salad event. Participants were asked to categorize the sentence as fast as 

possible. The sentences are included in Supplementary Materials. 

As Table 1 shows, in Block 1 (20 trials), participants categorized definitely 

“true” (e.g., “I’m sitting now) or “false” (e.g., “I’m climbing a mountain”) sentences. 

They pressed the left “A” key if the sentence was true and the right “L” key if it was 

false. In Block 2 (20 trials), participants classified the egg salad sentences to the 

critical “sick” (e.g., “I got sick after eating egg-salad”) or “not sick” (e.g., “I never got 

ill eating egg-salad”) categories. They pressed the left “A” key if the sentence was 

about getting sick on egg salad and pressed the right “L” key if it was about not 

getting sick on egg salad. Block 3 was a critical phase in which participants pressed 

the left key if the sentence was true or “sick” sentences and pressed the right key if 

the sentence was false or about “not sick.” Block 3 contained 20 practice trials and 40 

test trials. In Block 4, participants pressed the left key for “not sick” sentences and the 

right key for “sick” sentences, which was the reverse of Block 2. Block 5 was the 

other critical phase that was the reverse of Block 3. Participants pressed the left key 

for true and “not sick” sentences and the right key for false and “sick’ sentences. If 

RTs were faster in Block 3 than that in Block 5, “sick” sentences were assumed to be 

implicitly true for the respondent, whereas if RTs were faster in Block 5, “not sick” 

sentences were true for that respondent. 
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                                Table 1. Blocks of the Autobiographical Implicit Association Test. 

Response 
key 

Block 1: 
logical 
discrimination 

Block 2: Initial 
autobiographical 
discrimination 

Block 3: Initial double 
categorization 

Block 4: reversed 
autobiographical 
discrimination 

Block 5: 
reversed double 
categorization 

“A” key 
 
 

“L” key 

True 
sentences 

 
 

False 
sentences 

“sick on egg-
salad” sentences 

 
“not sick on egg-
salad” sentences 

True and “sick” 
sentences 

 
False and “not sick” 
sentences 

“not sick on egg-
salad” sentences 

 
“sick on egg-
salad” sentences 

True and “not 
sick” sentences 

 
False and “sick” 
sentences 

Note: The order of Blocks 3 and 5, and of Blocks 2 and 4, were reversed for half of the participants. 
Sentences in each block were presented in a randomized order. 
 
Procedure 

 
Session 1 

 
Participants completed an online questionnaire via Qualtrics (15 to 20 minutes 

to complete). In the questionnaire, they were informed that people tend to forget what 

happened to them between the age of 3 and 7 years old. The cover story was that 

researchers were examining whether it was possible to recover memories before the 

age of 7. Participants were told that their data would be analyzed to identify events 

that very likely occurred in their childhood. Participants completed demographic data, 

the FHI, the ABMQ and the FPI. The FHI was used to screen participants who had no 

history of being sick after eating egg salad in childhood. The ABMQ measured 

participants’ baseline data about memory and belief ratings on the critical event (sick 

on egg salad in childhood). The FPI measured participants’ baseline data about their 

preference concerning different foods including the critical food egg salad. Eligible 

participants were invited to take part in session 2 two weeks later. 

                              Session 2 

 Participants were invited to the lab to complete the (approximately 30-minutes) 

experiment. Similar to previous studies (Bernstein & Loftus, 2009; Scoboria et al., 

2008), participants were (falsely) told that a professional health company helped 

analyze the data from their online questionnaire and generated a profile of Food 

Statistic Assessment. The experimenter removed the profile from an envelope, and 

participants were asked to read the profile. The cover page of this (fake) profile 

indicated the name, birth date, nationality and test date of the participant. The profile 

included the participant’s preference concerning different kinds of foods from the 
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online questionnaire in Session 1 measured by the FHI and FPI. The key information 

in the profile was a page that listed possible personal childhood events and being sick 

after eating egg salad was listed with highest probability (7 out of 8 on a 1-8 scale). 

We asked participants to think about clues that would support the critical event for 

several seconds, and we would try to recover their memories regarding this event. 

Next, individuals participated in guided imagery in an attempt to recall the 

event in detail. The script for guided imagery was similar to Scoboria et al. (2012). 

During the guided imagery, participants were first asked to close their eyes, relax, 

and mentally go back to the time when they were little by imagining for instance 

how they looked like, with whom they played, and where they went to school. Next, 

they were asked to focus on the details of the critical event.  Specifically, they were 

guided to focus on the environment, the food, the smell, the taste and finally the 

feelings they might experience of being sick on egg salad. 

Participants were provided with suggestions that several symptoms such as 

cramps in the stomach and nausea might have occurred during this event, and 

they were free to report any feelings or anything that popped up to their imagery. 

The guided imagery session was audiotaped. The duration of guided imagery 

including preparation was around 8 minutes. 

After the guided imagery, participants completed the MvB and the MCQ. They 

were first asked whether they recalled a memory (recollection) by circling “yes” or 

“no” and rated the memory strength on a 1-8 scale. We explained that by “memory” 

we meant they could recall the time, the place, and the content of the event and that 

they thus could mentally re-live the event. The experimenter recorded their memory 

statements. Also, the MCQ was used to verify the phenomenology of their memories. 

Importantly, since our purpose was to dissociate beliefs from recollections and to 

examine their consequences, a random half of the participants who reported 

memories were debriefed by the experimenter before measuring their beliefs by 

telling them: “I have to debrief you that the true purpose of our study is to induce 
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false memories. The event that you were sick after eating egg-salad actually never 

happened—this is indicated in the answers of your online survey.” Other participants 

did not receive the debriefing but were just asked to confirm whether they had 

memories or not. Then all participants completed the belief questions in terms of 

whether they had a belief and their belief strength on a 1-8 scale. 

After the MvB and MCQ, all participants completed the aIAT for about 10 

minutes followed by the Food Preferences Inventory and the Restaurant 

Questionnaire, which was presented as an extra market research survey. 

Results 

 
Recollection and Belief 

All data can be accessed at https://osf.io/g6wms/. Participants were classified 

as having recollection versus no recollection and belief versus no belief primarily 

based on self-reported responses in the MvB. Notably, participants were told that they 

needed to recall specific details and report those details to the experimenter if they had 

any specific recollections. Forty-one percent of the participants (n = 66) reported 

having vivid recollections and the majority 59% (n= 95) reported no memory. This 

false memory formation rate (i.e., 41%) is close to the average number (i.e., 46%) that 

was calculated in eight previous false memory implantation studies (Scoboria, Wade, 

Lindsay, Azad, Strange, Ost, & Hyman, 2017). The false details reported were 

relatively rich in details. For instance, one participant reported that “I was at a 

mother’s friend’s house. There was a big bowl at the table; there was a pink dressing 

on it, a lot of eggs. In the beginning it was disgusting, too moisty. So I put something 

else in my mouth”. Another typical report was, “Sunday evening all at home. My mom 

made egg salad. I ate too much and too fast. I feel stomach ache. I complained to my 

mom the next day that I cannot go to the kindergarten.” 
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The experimenter recorded participants’ recollections, and half of those with 

recollections (n=33) were debriefed by the experimenter that their memories were 

false. After debriefing, 17 participants indicated “no” belief and another 4 participants 

with memories indicated “no” belief spontaneously (without debriefing). Thus, a total 

of 21 participants had NBMs. Table 2 shows the number of participants who circled 

“yes” or “no” on the recollection and belief questions of MvB in the end. For 

participants with no recollections after receiving the false suggestion, 26 participants 

believed the critical event happened and 69 indicated no belief in the occurrence of 

the critical event. 

Table 2. Number of participants with/without recollection or belief in the critical 
event after debriefing.  

Recollection 
 Yes No Total 

Belief Yes 45 (28%) 26 (16%) 71 (44%) 
 No 21 (13%) 69 (43%) 90 (56%) 
 Total 66 (41%) 95 (59%) 161 

 
We also examined the recollection and belief strength (1-8 scales) of the 

critical event pre- and post- suggestion. Note that in the online questionnaire of 

Session 1, belief was measured twice, and we averaged them as the baseline belief 

scores. Table 3 reveals the mean recollection and belief ratings with 95% CIs pre- and 

post-suggestion in each group. As we can see from the table, for the 

Recollection/Belief group, recollection and belief ratings were both high (above 6) in 

Session 2, and the mean belief rating did not differ from the mean recollection rating, 

t(44) = 0.71, p = .48. For the Recollection/No Belief group, recollection ratings were 

statistically higher than belief ratings after the manipulation in Session 2, t(20) = 2.43, 

p = .03, d= 0.53. The mean difference between recollection and belief ratings was 

1.62, which also satisfied the criterion of NBMs based on rating differences (Scoboria 

& Talarico, 2013). For the No Recollection/Belief group, belief ratings were 

significantly higher than memory ratings, t(25) = 6.67, p < .001, d = 1.33. 
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Table 3. Mean Recollection and Belief ratings in Session 1 (pre-suggestion) and 
Session 2 (post-suggestion) in different groups (CI: confidence interval). 

 No Recollection/ 
No Belief 

No Recollection/ 
Belief 

Recollection/ 
No Belief 

Recollection/ 
Belief 

(n=69) (n=26) (n=21) (n=45) 
Recollection Session 1 1.17 1.50 1.71 1.98 

Rating [1.02, 1.33] [0.89, 2.11] [1.07, 2.36] [1.42, 2.53] 
(M, 95%CI) Session 2 1.94 3.12 5.29 6.02 

 [1.68, 2.21] [2.44, 3.79] [4.52, 6.05] [5.60, 6.45] 
Belief Session 1 2.08 3.01 2.55 2.61 
Rating [1.84, 2.32] [2.21, 3.82] [1.92, 3.18] [2.24, 2.98] 

(M, 95%CI) Session 2 2.72 5.35 3.67 6.16 
 [2.43, 3.02] [4.82, 5.87] [2.86, 4.47] [5.76, 6.56] 

 
 

Food Preferences 

We were most interested in examining whether recollection or belief impacted 

food preferences. Since participants were categorized in 2 (Recollection: yes vs. no) × 

2 (Belief: yes vs. no) by the MvB in the end, we conducted a 2 (Recollection) × 2 

(Belief) between-subjects ANCOVA to analyze preferences on egg salad, controlling 

for baseline preference scores for egg salad in Session 1. Levene’s test indicated 

equal variance across groups, F(3, 157) = 0.01, p > .99, and the criteria for ANCOVA 

were also met. There was no significant interaction effect between Recollection and 

Belief, F(1, 156) = 1.10, p = .30. We found a statistically significant main effect of 

Belief2, F(1, 156) = 6.76, p = .01, partial η2 = .04, Cohen’s d = 0.58, suggesting that 

belief in being sick on egg salad lowered food preference for egg salad (see Figure 

1a). However, no main effect of Recollection was found, F(1, 156) = 0.55, p = .46, 

implying recollection of the critical food event did not impact preference for egg 

salad. 

 
 
 
 
 
 
 
 
 
 
 

2 Although we had unequal sample sizes in different conditions, the variance is equal across groups. To 
eliminate possible confounding from unequal sample sizes, we ran a regression model with dummy 
variables from the independent variables. We found the same results as in ANCOVA that only Belief 
explains participants’ preference scores for egg salad. 
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Figure 1. Food preferences for (a) Egg salad, (b) Boiled eggs, (c) Salad, and (d) 
Pasta in different Recollection (yes vs. no) and Belief (yes vs. no) groups. (Error bars 
indicate 95%CIs) 
 

Participants’ food preference ratings on other foods were measured as well 

(e.g., boiled eggs, salad, watermelon, etc.). We conducted 2(Recollection) × 2(Belief) 

between-subjects ANCOVAs to test participants’ preferences for other foods 

(controlling for baseline preference scores). Interestingly, participants’ preferences 

for boiled eggs were impacted in a similar way as preference for egg salads. We 

found a statistically significant main effect of Belief, F(1, 142) = 10.32, p = .002, 

partial η2 = .07, Cohen’s d = 0.65, but no statistically significant main effect of 

Recollection, F(1, 142) = 0.37, p = .54, and no statistically significant interaction 

effect, F(1, 142) = 0.20, p = .66. Furthermore, neither Recollection nor Belief in 

theegg salad event impacted participants’ preferences for other irrelevant foods such 

as salad in general, watermelon, and pasta (see Figure 1c and 1d). 

 

(a) (b) 

(c) (d) 
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Eating Intention 
 

Participants’ behavioral intention regarding eating egg-salad in a restaurant 

was measured by asking how likely they would like to order toasted bread with egg- 

salad in a restaurant on a 1-8 scale. Since the restaurant questionnaire was only 

administered in Session 2, no baseline data in Session 1 was recorded. Levene’s test 

showed equal variance across groups, F(3, 157) = 0.23, p = .88. We conducted a 

(Recollection: yes vs. no) × 2 (Belief: yes vs. no) ANOVA on intention to eat egg 

salad, but did not detect any significant main effect of Belief, F(1, 157) = 2.09, p 

= .15, main effect of Recollection, F(1, 157) = 0.24, p = .62, or interaction effect, 

F(1, 157) = 2.21, p = .14. 

aIAT 

Figure 2 shows the reaction times in congruent and incongruent blocks and the 

mean converted D scores in each condition. We compared the RTs between congruent 

and incongruent blocks in each recollection/belief combination group. Incongruent 

blocks had statistically longer RTs than congruent blocks in every group, the 

corresponding Cohen’s ds and p-values in each group are as follows: for the 

Recollection/Belief group, d = 1.27, p < .001; for the Recollection/No belief group, d 

= 1.18, p < .001; for the No Recollection/Belief group, d = 0.82, p < .001; and for the 

No Recollection/No Belief group, d = 0.40, p = .002. D score was calculated by 

subtracting the mean RT for the block associating “sick” and true sentences 

(Block 3, the congruent block) from mean RT for the block associating “not sick” 

and true sentences (Block 5, the incongruent block) and then dividing the 

difference by the inclusive standard deviation of the two blocks. The analyses on 

D scores are presented in the following sections. 
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Figure 2. Mean reaction times of congruent/incongruent blocks and mean D 
scores in different recollection and belief groups (“Rec” stands for “Recollection”; 
error bars indicate 95%CI). 
 
Implicit/explicit Belief and Food Preferences 

 
Participants were categorized in the “Yes” or “No” Implicit Belief categories 

based on their D scores. For participants who had positive D values, they were 

considered to hold an implicit belief in the event of sick on egg salad, and for 

participants who had negative values, they were considered as not having an implicit 

belief of the critical event (Agosta & Sartori, 2013). In total, there were 36 

participants who had no implicit belief and 126 participants with implicit beliefs. We 

tested whether implicit belief of the critical food event would impact people’s egg 

salad preferences. The Mann-Whitney U Test showed that participants with implicit 

beliefs (M = 3.97, 95%CI [3.57, 4.37]) did not statistically differ from participants 

without implicit beliefs (M = 4.33, 95%CI [3.61, 5.06]) in preference scores for egg 

salad, p = .35. Correlation analysis indicated no significant correlation between D 

scores and preference scores for egg salad, r(160)= .03, p = .71, with baseline 

preference scores in Session 1 controlled. There was no significant correlation either 

between D scores and egg salad eating intention, r(160) = -.03, p = .68, and no 
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significant correlation between D scores and preferences for boiled eggs, r(160) = -

.06, p = .46. 

Since explicit belief was known to impact food preferences in the above 

results, we specifically conducted a 2 (Explicit belief: yes vs. no) × 2 (Implicit 

belief: yes vs. no) ANCOVA (controlling for egg salad preferences in Session 1) to 

test whether implicit belief interacted with explicit belief in influencing egg salad 

preferences. No statistically significant interaction effect was detected, F(1, 157) = 

0.05, p = .83. There was only a statistically significant main effect of explicit belief, 

F(1, 157) = 5.03, p = .03, and no statistically significant main effect of implicit 

belief, F(1, 157) = 0.01, p = .94. The results overall suggest that implicit belief in the 

event of being sick on egg salad does not lead to decreased preferences in egg salad. 

 

                           
Figure 3. Preference scores for egg salad in different explicit belief (yes vs. no) and 
implicit belief (yes vs. no) groups. Error bars indicate 95%CI.  

 
 We ran correlational analyses to investigate relations among Recollection, Belief, D scores 

measured by aIAT and food preferences. Results showed that only belief was significantly correlated 

with food preferences. The higher belief in the sick-on-egg salad event, the lower preference scores 

for egg salad. D scores were significantly correlated with both recollection and belief, but not with 

food preferences (see Figure 4).  
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Figure 4. Summarized correlations among memory phenomenology, belief, aIAT and 
food preference in our study (* < .05; *** < .001). 

 
                                                           Discussion 

 
Memories usually consist of vivid mental representations of a past experience 

as well as a belief in the event that it did actually occur. In the current study, we 

reported whether it is recollection or belief of a food aversive event that impacts 

food preferences. We found that belief in the occurrence of the food aversive event, 

rather than recollective memory traces of the food aversive event, decreased people’s 

food preferences. We also reported on the first study whether implicit belief 

measured by aIAT would impact food preferences like explicitly self-reported belief 

did, and we found that implicit belief did not impact food preferences. We found that 

aIAT performance was associated with both recollections and beliefs (see Figure 4). 

Taken together, the results suggest that food preference is mostly impacted by 

a metacognitive judgment of memory instead of implicit measurements of memory, 

which is consistent with Bernstein et al.’s (2015) mega-analysis. In our study, around 

41% of the participants reported false recollections of the egg salad event, however 

those with false recollections did not differ from those with no recollections in egg 

salad preferences. Meanwhile, people who believed in the egg salad event reported 

lower egg salad preference than people who had no beliefs. Thus, the consequences 

of memory are likely to be mediated by autobiographical belief, which plays a 

central role in remembering. Using structural equation modeling, Scoboria et al. 

(2014) found that recollection is predicted by perceptual, temporal, and spatial 
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aspects of a past experience, while belief is strongly predicted by event plausibility. 

When a person has a belief in the occurrence of the event, then the event is seen as 

highly plausible and that it may happen again. In our case, when participants 

believed that they had been sick after eating egg salad in childhood, participants can 

naturally reason that they would probably get sick again after eating egg salad. Thus, 

their preferences for egg salad were lower than those who did not have a belief. 

If recollection in general cannot impact food behavior, what is the function of 

recollection? Based on our data, we speculate that recollection can perhaps facilitate 

information processing efficiency or fluency. The results showed that recollection of 

the event was closely related to the implicit measurement (i.e., reaction times) of the 

event. The more vivid and detailed of the recollection, the higher D score or faster 

reaction time to the statements describing the true status of the event. The mental 

representation of the event may have made the processing of related information (e.g., 

an imagery depicting the event or in our study, the statement that “I have been sick 

after eating egg salad”) more fluent than the no recollective representation condition. 

Recollection has also been shown to contribute to simulating a future event, which 

can help people plan and cope with the future (Schacter, 2012). 

Our results demonstrate an interesting alignment between the model of 

(explicit) autobiographical memory constructs (Scoboria et al., 2014) and implicit 

measurement of autobiographical events (Agosta & Sartori, 2013). In the two- 

dimensional model of explicit memory, recollection and autobiographical belief are 

two distinct constructs. The current study managed to produce all possible 

recollection (yes vs. no) and belief (yes vs. no) combinations and then their 

relationship with the aIAT was tested.  We found that the aIAT was sensitive to 

detect both recollection and belief change. Correlational analyses consistently 

showed that the stronger recollection people had, the higher D score of aIAT, and the 

stronger belief people had, the higher the D score (see Figure 4). 

One might ask, if the aIAT is sensitive to detect both recollection and 
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belief, why would it not predict food preferences since belief impacts food 

preferences? The answer may lie in the different contribution of recollection and 

belief in explaining the variance of aIAT D scores. We found that memory 

phenomenological characteristics contributed the most to D scores, explaining 

around 9.4% of the variance, and by adding belief in the regression model, the 

overall R2 increased slightly to 10.6% (see Supplementary Materials). Thus, the 

aIAT is much more sensitive to recollective aspects of memory than to belief 

judgments of a memory. And since recollection does not predict food 

preferences, as a result, aIAT probably cannot predict food preferences. So in 

situations where implicit measurements have strong correlations with explicit 

measurements, implicit measurements might be correlated with behavior as well. 

This can explain results from previous studies where implicit attitude to black 

people were found to be correlated with discriminatory behavior since IATs 

were also correlated with explicit attitude towards black people (e.g., McConnell 

& Leibold, 2001; Greenwald et al., 2009). 

Marini, Agosta, Mazzoni, Barba, and Sartori (2012) investigated aIATs of true 

and false memories of words using the Deese/Roediger-McDermott (DRM) paradigm. 

They found that the aIAT detected greater D scores for true memories than false 

memories. However, average D scores for both true and false memories for words 

were positive (0.98 and 0.86 respectively) in their study. Our study obtained similar 

results in that the average D scores for all (false) recollection and belief groups were 

positive (0.23~0.56), suggesting that the aIAT is limited in differentiating true from 

false events when recollections or beliefs for the false event have developed.  We also 

found a very high false positive rate (around 70%) for participants who had neither 

false beliefs nor false recollections. We could not find an explanation, however, in 

terms of methodology, because the sentences in our study were constructed in a very 

similar way with previous research (Sartori et al., 2008; see Supplementary 

Materials). Further research is needed to study the truth detection validity of aIAT. 
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There are certain limitations of the current research. First, the categorization of 

participants into different groups was based on self-reported recollections and beliefs 

instead of being randomly assigned. Participants were naturally assigned to different 

recollection and belief groups based on their self-reports at the end of Session 2, 

because we could not control which participants to develop a false belief/recollection 

and which not. Thus, the groups in ANOVA analyses of the current study were not 

based on manipulations but rather on the output of our manipulations. Thus, the 

sample size of the groups varied to some extent. For example, in the nonbelieved 

memory group, there were 21 participants while in the believed memory group, there 

were 69 participants. Again, this is because we could not control which participants 

would relinquish their beliefs after the debriefing manipulation. Further research may 

try to increase the number of nonbelieved memories by providing more persuasive 

feedback, in order to even the number of participants. To overcome this limitation to 

some extent, we conducted a regression analysis with dummy variables of recollection 

(yes vs. no) and belief (yes vs. no), and the results were similar. 

The other limitation is that the memories studied here are false memories. 
 

Participants produced false recollections and false beliefs of the egg salad event after 

a suggestion session. One might suspect that, because those memories were 

essentially false, it is relatively easy for participants to reduce beliefs in their 

recollections. The role that belief plays in false memories might be different from 

what it plays in true memories. However previous studies showed that 

autobiographical belief in true memories, such as performing actions and studying 

words, is retracted as easily as belief in false memories via social feedback (Mazzoni, 

Clark, & Nash, 2014; Wang et al., 2017). Nonetheless, further research is needed to 

study whether the conclusion that only autobiographical belief impacts food 

preferences can be generalized to true memories. Further research is also needed to 

study the consequences of recollection and belief with other behavioral 

measurements. 
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Our study has theoretical implications regarding the dissociation theory of 

memory. Our study managed to create all possible dichotomous recollection and 

belief combinations, which supported the dissociation model of these two components 

in memory. Nonbelieved memories are relatively rare in real life (3 ~ 6.4 %, Scoboria 

& Talarico, 2013), but in lab settings, a relatively higher rate (13%) of NBMs can be 

created. Thus, the different roles of recollection and belief could be tested in our 

study, and the current study found dissociations in the behavioral consequences of 

recollection and belief. We have provided evidence that autobiographical belief is 

important in impacting food behavior while recollection impacts the processing of 

event-related information. 

The current study also has practical implications in legal psychology. In the 

legal arena, eyewitness misidentification happens much more frequently than other 

factors contributing to miscarriages of justice (innocenceproject.org). Our study 

supports the view that autobiographical belief is the key in impacting attitudes and 

behavior (Bernstein et al., 2015).  In the legal context, our results have raised 

concern regarding the extent to which eyewitness misidentification is impacted by 

false recollection and/or false belief. For instance, Smeets, Telgen, Ost, Jelicic, and 

Merckelbach’s (2009) study on false memories showed that people sometimes 

claimed to have memories of seeing footage of an airplane crash while in fact they 

only had (false) beliefs in seeing the footage. Moreover, autobiographical belief is 

even more malleable than recollection (Scoboria et al., 2014). Varied sources of 

information such as social feedback from the police, one’s own motivation, the 

media, views of other people, and so forth can all potentially change people’s 

autobiographical beliefs in remembering past events (Scoboria, Boucher, & 

Mazzoni, 2014). Further research is needed to examine the contribution of the 

components of eyewitness memories (i.e., recollection and belief), in impacting 

their reports or identifications. 
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