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Abstract: Problem statement: Recent research has shown a relationship between olfaction and 
episodic/autobiographical memory. The mnemonic theory of odor asserts that odor representation and 
storage is tied to memory. The Proust phenomenon suggests that specifically episodic memory is the 
memory component behind the mnemonic theory of olfaction. Neurological evidence demonstrates 
that neural structures related to emotion have connections between olfactory receptors and the episodic 
memory center. Approach: This study examined the role of emotion and olfaction in memory for 
vignettes. Participants were presented with a series of vignettes that varied by emotional content. 
Olfactory cues were paired with vignettes. Participants were questioned over recall of the vignettes. 
Results: Two experiments demonstrated a significant effect for emotion in memory performance for 
vignettes. The role of olfaction was not as prominent. Conclusion/Recommendations: This confirms 
the Proust phenomenon olfaction, namely that olfaction plays a greater role in autobiographical 
memory than memory for vignettes. The generalization of the Proust phenomenon to 
nonautobiographical memory is not supported by the results of these two studies. The authors suggest 
future research examining the interaction between olfaction and emotion should be directed towards 
autobiographical memory.  
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INTRODUCTION 

 
Olfaction and emotion content for vignettes: 
Olfaction is often overlooked in regards to its role in 
memory and cognition compared to intense scientific 
focus on vision and audition. Olfaction has been studied 
detecting, identifying, differentiating and remembering 
various odors (Jehl et al., 1995). The value of olfaction 
and olfaction research has increased as we have come 
to understand its role in everyday functioning. The role 
of olfaction in higher level cognitive processes is a 
crucial area that has been neglected. A new perspective 
on olfactory research now looks at how olfaction is 
involved in memory (Stevenson and Boakes, 2003) and 
has caused renewed interest in olfaction’s functions in 
higher level processes. 
 Olfaction’s importance has lead to many unique 
ways of measuring and studying our sense of smell. 
Olfaction is studied using many different measures. 
Some of these indexes are the University of 
Pennsylvania smell identification test, single ascending 
series butanol odor detection threshold test, odor 

recognition memory test and the Toyota and Takagi 
olfactometer. The psychometric soundness of several 
tests of olfactory ability has been studied (Doty et al., 
1994). The researchers went on to conclude that some 
rather distinct tests share a common variance of 
olfactory ability. This corpus of research demonstrates 
the diversity of olfaction and its importance in modern 
psychological research as well as everyday functions. In 
this experiment, participants self-rated reaction (like, 
neutral, dislike) to olfactory stimuli was studied. 
 
The process of olfaction: The uniqueness of the neural 
architecture of olfaction lends further credence to 
notions that olfaction deserves greater research focus 
than it has in the past. There are two different pathways 
for olfaction, one of which bypasses the thalamus via 
the limbic system. This second pathway will be of 
profound interest in this study.  
 Olfaction begins in the nasal cavity where olfactory 
receptors in a nasal layer called the olfactory mucosa 
interact with olfactory stimuli (Ganong, 1999). Axons 
from the olfactory mucosa send signals to the olfactory 
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bulb which forms the first cranial nerve. The olfactory 
bulb transmits information to the amygdala and the 
piriform cortex. These areas are the first cortical 
regions to receive the olfactory information. This 
contributes to the uniqueness of olfaction in that it is the 
only sense to not directly transmit information through 
the thalamus to the cerebral cortex (Pinel, 1990). Only 
after going through the amygdala and the piriform 
cortex does the olfactory signal split into two pathways. 
One projects into the medial dorsal nuclei of the 
thalamus while the other pathway projects into the 
limbic system (Pinel, 1990). The pathway into the 
thalamus then leads to the hypothalamus and is then 
projected into the prefrontal cortex. The thalamus relays 
sensory information to the cortex and its substructure, 
the dorsomedial nucleus, is responsible for the 
consolidation of memories (Pinel, 1990). The second 
olfactory pathway that leads from the amygdala and the 
piriform cortex to the limbic system is of paramount 
importance during the course of this study. This 
projection is the neurological key to the hypothesis 
between olfaction, emotion and episodic memory. 
 
Episodic memory: Why is olfaction such a powerful 
cue for retrieval for autobiographical episodic 
memories? There is a large amount of complexity for 
olfaction (Brand et al., 2001). There has been evidence 
that there are several different subsystems for olfaction, 
in fact sniffing and smelling are two distinct processes 
and even produce different patterns of cortical 
activation occurring for different hemispheres 
(Yamaguchi et al., 2001). This can allow an olfactory 
stimulus to be encoded simultaneously into different 
olfactory subsystems and thus create a redundancy in 
memory allowing odor memory to remain intact over 
time because of redundancy. This process is 
conceptually similar to Paivio (1971) dual-coding 
hypothesis. The dual-coding hypothesis states that 
learning (encoding) is enhanced when a stimulus can be 
represented in two different modalities. Episodic 
memory performance benefits from using olfaction as a 
sensory modality for cued recall. 
 The nature of episodic memory is centered on the 
context of the situation in which the memory is encoded 
(Malmberg and Shiffrin, 2005; Tulving, 1974). This 
context, provided by sensory information, provides a 
“tag” for to-be-remembered experiences so that they 
can be retrieved from long-term memory. For example, 
episodic memories that people recall often have 
descriptions of not only the things they saw or heard at 
that moment, but also vivid details from the other 
senses, such as certain smells that were present at the 
time of encoding (Malmberg and Shiffrin, 2005). In the 

case of flashbulb memories, there are often high levels 
of sensory detail (Talarico and Rubin, 2007). The 
presence of a cue at recall that was also present at the 
time of encoding can facilitate recall of the memory 
(Tulving, 1974). An important implication to the study 
of memory is that olfaction plays a large role as a 
sensory context cue in episodic memory (Stevenson and 
Boakes, 2003). 
 
Olfaction and episodic memory: Olfaction’s role in 
memory has been of great interest to researchers 
(Brand et al., 2001; Engen and Ross, 1973). Jehl et al. 
(1995) examined the relationship between familiarity 
with odors and recognition memory. Evidence suggests 
that odors that were previously presented allowed the 
subject to become more familiar with them. These same 
odors were far more discernable than odors that have 
not been familiarized. Jehl et al. (1995) exposed one 
group to various odors and another group was not 
familiarized with any odors. The researchers then 
conducted an odor discrimination task. Using signal 
detection theory, they found no significant difference in 
familiarity in the two groups when examining subjects’ 
ability to correctly identify or discriminate an odor. 
While there was no significant difference between 
groups for hits, there was a significant difference in 
false alarms. The results demonstrated that the 
familiarized group displayed fewer false alarms than 
the unfamiliar group. Familiarization helped people 
inhibit false alarms for an odor that they had not 
encountered earlier, thus helping to improve 
recognition memory performance. 
 There is also evidence that the benefit olfactory 
cues have for recognition are resistant to forgetting over 
time. Engen and Ross (1973) demonstrated that, after a 
sharp drop off immediately after learning, olfaction has 
a shallower forgetting curve over time. Odors were 
found to still be significantly recognizable even after 
three months and this effect was even found for novel 
odors (odors never encountered before the study). This 
lends credence to the idea of the Proust phenomenon of 
olfaction (Chu and Downes, 2000) or Proustian 
memory (Parker et al., 2001). The Proust phenomenon 
of olfaction theorizes that autobiographical memories 
can be cued by an odor encountered only once before 
and many years prior. A study of autobiographical 
memories has found evidence that a cue can trigger 
autobiographical memories for their subjects (Chu and 
Downes, 2000). 
 The mnemonic theory of odor put forth by 
Stevenson and Boakes (2003) proposes that many of the 
more neuropsychological theories of odor perception 
have been falling short or found lacking in evidence for 
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various chemical theories. They argued that the 
psychological aspects of odor perception have been 
largely ignored. According to Stevenson and Boakes 
(2003) theory, olfaction relies more heavily on 
experience than the other senses do (such as hearing 
and vision). In addition, there seems to be a greater 
similarity or relation between episodic memory and 
olfaction than previous research suggested. Indeed, 
Brodmann’s area 11 receives information from 
olfactory input as well as activation of the mediodorsal 
nucleus of the thalamus (thought to be associated with 
episodic memory). Olfaction may be represented by an 
episodic memory attached to the specific odor. This 
suggests examining a crucial, but neglected paradigm 
by studying olfaction by looking at higher-level 
representation such as episodic memory. 
 If one is to theorize about higher-level 
representation, it is important to establish that said 
theory is built upon a plausible neurological model. The 
projection of olfactory impulses into the limbic system 
helps support the idea that a significant effect of 
emotion could interact with the relationship between 
memory and olfaction. Furthermore, there is a 
projection from the limbic system into the prefrontal 
cortex (area associated with episodic memory). This 
projection, known as Papez (1937) circuit is a 
collection of neural connections shows a possible route 
of connection between olfaction and episodic memory 
through the emotional center of the brain.  
 In this study we will examine the role of possible 
emotional and olfactory influences in episodic memory. 
Specifically, we will examine if the Proust phenomenon 
of olfaction will generalize to non-autobiographical 
memory for vignettes. Comparing episodic memory for 
vignettes to autobiographical episodic memory is a 
matter of self-relevance. Autobiographic episodic 
memory can be compared to the episodic memory of 
your own wedding. Non-autobiographical episodic 
memory (such as for vignettes) is similar to the episodic 
memory for reading a story about a wedding. If 
episodic memory is the code for the storage of 
olfaction, (Stevenson and Boakes, 2003) then the 
olfaction and episodic memory should be significantly 
affected by emotional content. This is because the 
neural pathways from olfactory receptors travel to areas 
of episodic memory through the limbic system. Work 
by Adolphs et al. (2003) gathered evidence for a 
neurological basis for the relationship between 
emotions and episodic memory via an associated body 
state. The data from the study supports the idea of a 
neurological basis of dissociable neural systems for 
emotions that are separate neural systems and are 
specific to an emotion (Adolphs et al., 2003). This 

diversity of systems could facilitate emotion as a 
somatic marker.  
 The role of the ventromedial stream in emotion is 
quite remarkable and supports emotion’s role as a 
somatic marker. Tranel (2002) discussed the concept of 
a gambling task involving people with ventromedial 
prefrontal cortex lesions using this gambling task. 
Presumably, in the gambling task, decision making 
comes from some minor emotional response to a 
particular deck. This theoretical “gut reaction” is also 
known as a somatic marker hypothesis which was 
proposed by Damasio (1994). The idea is the neural 
firing to the ventromedial stream triggers a slight 
emotional reaction which serves as a somatic marker as 
to whether one would like to use a particular deck of 
cards or not and switch over to another more profitable 
deck. What has been found in work involving people 
with the ventromedial lesion is that they perform more 
poorly on this task and it is more likely due to an 
inability to receive a somatic marker to understand 
when the time has come to switch. This work has been 
very relevant, especially in lines of the idea of using a 
somatic marker hypothesis for the works of Stevenson 
and Boakes (2003) in the idea that the olfactory cue is a 
somatic marker for episodic memory and can explain 
more of the Proust phenomenon of olfaction. The 
demonstration of olfactory cuing benefits rests on 
showing a connection to improved episodic memory 
performance through emotional mediation. In contrast to 
previous studies that examined autobiographical episodic 
memory, we will look at the role of olfaction and 
emotion in memory for non-autobiographical material. 
 
Hypothesis: Due to the Proust phenomenon of 
autobiographical episodic memory; our hypothesis is 
that a relationship exists between non-autobiographical 
episodic memory and olfaction. Because of the position 
of the limbic system in the neural architecture of 
olfaction and episodic memory, it is hypothesized that 
emotional context should improve performance on non-
autobiographical memory for vignettes when coupled 
with olfactory stimuli. This hypothesis would be 
supported by evidence of enhanced memory 
performance in the presence of olfactory cues and 
emotional context relative to memory performance in 
the absence of olfactory cues and/or emotional context. 
 

MATERIALS AND METHODS 
 
Experiment 1: 
Participants: Participants in this experiment were 36 
adults (24 female and 12 male; mean age = 22.7 years) 
recruited from University of Akron undergraduate 
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psychology classes. Participants were compensated 
with credit towards their class grade. All participants 
were native English speakers and reported no hearing 
difficulty. Participants evaluated their sense of smell on 
a 7 point Likert scale (1 = worst and 7 = best) with a 
mean of 5.2. 
 
Vignettes: Six vignettes were used in this experiment. 
Three vignettes contained material of an emotional 
nature, while the other 3 were emotionally neutral. All 
vignettes were presented aurally. A recording was made 
of a male voice reciting the vignettes and presented 
through computer speakers. This had the merit of 
making the aural presentations to all subjects as equal 
as possible in terms of exposure duration. A key area of 
interest is that the emotional content of the vignettes is 
not directly stated in the vignettes. For example, when 
one listens to a vignette about anger, there is no direct 
use of the word anger or any synonym of anger. 
 Emotional vignettes contained stories that had 
extreme emotional content (i.e., a boy who died of 
cancer). Emotionally neutral vignettes contained stories 
that did not contain extreme emotional content (i.e., a 
man who has a collection of movie memorabilia). All 
vignettes were matched to be a close in length and 
detail as possible.  
 
Olfactory stimuli: The odor stimuli used were 
presented each in a separate ceramic vial which the 
subjects held approximately 7cm under their noses. 
They were instructed to breathe normally and listen to 
each vignette. In all cases in which there was the 
presentation of an odor stimulus, the same stimulus was 
used at the time of testing (if tangerine scent was 
presented with the first vignette then the participant 
would receive the tangerine scent when answering 
questions about the first vignette). There were 3 odor 
stimuli: tangerine extract, bergamot extract and sulfur.  
 
Procedure: There were two phases of this experiment: 
exposure and testing. Half of the participants heard only 
the 3 emotional vignettes and the other half heard only 
the emotionally neutral vignettes. One third of the 
participants in each group (emotion or neutral) received 
an odor stimulus at the time of encoding and testing. 
One third received an olfactory cue at the time of 
encoding only. Finally, one third received no olfactory 
cue at either encoding or testing.  
 There were six groups related to emotional content 
and olfactory stimulus. Emotion-Cue-Cue received 
emotional vignettes and had olfactory stimuli present at 
the time of vignette presentation and at the time of 

testing. Emotion-Cue-No Cue had emotional vignettes 
and received an olfactory stimulus at the time of 
vignette presentation, but not at the time of testing. 
Neutral-Cue-Cue had emotionally neutral vignettes and 
olfactory stimuli present for both vignette presentation 
and time of testing. Neutral-Cue-No Cue had 
emotionally neutral passages at the time of presentation 
and not time of testing. Emotion-No Cue-No Cue had 
emotional vignettes only with no olfactory stimuli at 
both times. Neutral-No Cue-No Cue had emotionally 
neutral passages and received no olfactory stimuli at 
any time. 
 The odors were counterbalanced across all 
vignettes in the olfaction groups. For Emotion-Cue-Cue 
and Neutral-Cue-Cue groups, no olfactory cue was 
given for a test over a vignette that did not correspond 
to the odor-vignettes pair at time of encoding. For 
example, if a subject receives exposure to tangerine 
extract during the presentation of vignettes A, then at 
time of testing they receive tangerine extract as a cue 
for the test of comprehension for vignettes A. At no 
time was there a switching of cue to vignettes pairing 
between exposures and testing.  
 After each vignettes exposure a quick self-report 
measure was given of the subject’s countenance 
towards the vignettes and odor (if presented). After a 
period of distraction during which demographics were 
taken (approximately 3 min) memory tests were given 
to participants over the content of the vignettes that 
were presented earlier. Each memory asked open ended 
questions to the respective vignettes such as “How old 
was Aunt Nancy?_______” or “Was there any coffee 
available that morning?____”. 

 
Results: An Analysis Of Variance (ANOVA) was 
performed on the data from Experiment 1. Results are 
presented in Table 1. There was a significant effect for 
group F(5, 30) = 10.75, p>0.001. A Tukey’s HSD test 
revealed significant differences between Emotion-Cue-
Cue and Neutral-Cue-Cue (p<0.001), Emotion-Cue-
Cue and Neutral-Cue-Cue (p<0.001), Emotion-Cue-
Cue and Neutral-No Cue-No Cue (p<0.001), Emotion-
Cue-No Cue and Neutral-Cue-Cue (p = 0.024) and 
Neutral-Cue-No Cue and Emotion-No Cue-No  Cue  
(p = 0.003). The significant differences between 
Emotion-Cue-Cue and Neutral-Cue-Cue, Neutral-Cue-
Cue and Neutral-No Cue-No Cue indicated better 
recall of emotional passages with an accompanying 
olfactory cue than neutral passages  alone  (regardless of 
whether   the    neutral   passage   had  an  olfactory  cue). 
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Table 1: Mean percentage recall (%) and standard deviation for 
experiment 1 

Group Mean SD 
Emotion-Cue-Cue 55.00 15.126 
Emotion-Cue-No Cue 38.00 11.027 
Neutral-Cue-Cue 26.00 8.270 
Neutral-Cue-No Cue 18.17 8.750 
Emotion-No Cue-No Cue 42.83 8.886 
Neutral-No Cue-No Cue 25.00 6.899 
Overall mean 34.17 15.760 

 
The finding of significant difference between Emotion-
Cue-No Cue and Neutral-Cue-Cue suggested that 
although both passages received an olfactory stimulus 
at the time of encoding only; there was a significant 
advantage of emotional content over emotionally-
neutral content. A significant difference between 
Neutral-Cue-Cue and Emotion-No Cue-No Cue 
suggested better recall for emotional passages alone 
than for neutral passages that had been exposed to an 
olfactory stimulus at the time of encoding only. The 
Tukey’s HSD also revealed marginally significant 
differences between Emotion-No Cue-No Cue and 
Neutral-No Cue-No Cue (p = 0.051), Neutral-Cue-Cue   
and    Emotion-No   Cue-No   Cue (p = 0.076) and 
Emotion-Cue-Cue and Emotion-Cue-No Cue (p = 
0.068).  
 In an Analysis Of Covariance (ANCOVA) we 
found that there was a significant effect of group when 
controlling for subjects’ reported emotional experience 
of the vignettes, F(5, 29) = 4.58, p<0.05. Furthermore, a 
pairwise comparison shows a significant effect of 
Emotion-Cue-Cue over Emotion-Cue-No Cue (p<0.05), 
Neutral-Cue-Cue (p<0.01), Neutral-Cue-No Cue 
(p<0.01), Emotion-No Cue-No Cue (p<0.05) and 
Neutral-No Cue-No Cue (p<0.01). 

 
Discussion: Experiment 1: The results of Experiment 
1 showed that emotional content with an olfactory cue 
at the time of testing promoted better recall than neutral 
passages (with and without olfactory cues). 
Furthermore, the results supported other studies by 
showing that emotional content produced better recall 
performance than emotionally-neutral content. 
Experiment 1 demonstrates a clear beneficial effect of 
pairing an olfactory cue to an emotional passage on a 
test of nonautobiographical memory. Furthermore there 
is a benefit to recall for passages with emotional 
content as opposed to passages that are emotionally 
neutral. However, the role of olfaction in assisting 
recall for emotional passages over emotional passages 
without olfactory cues remains somewhat unclear. 
 We see a marginally significant benefit to having 
the olfactory cue present at encoding and recall as 

opposed to having the olfactory cue at encoding only 
when using emotional passages. However, there was no 
significant (only marginally) difference between 
emotional passages only and emotional passages with 
an olfactory cue. There are several possible 
explanations for this. The first is that emotion is a more 
salient factor in recall than olfaction. The results of the 
analysis of covariance suggest that when accounting for 
emotional rating the effect of emotion and olfactory 
cues as both encoding and retrieval increase 
performance above emotion alone. Many studies 
(Kensinger et al., 2007) indicate the important role 
emotion plays in memory. This would suggest that 
emotion is a primary cue and sensory cues (olfaction) 
may be secondary compared to emotion. Another 
explanation is that the olfactory cues may have been 
connected to the vignettes in a superficial way. The 
goal of experiment 2 was to test the latter explanation 
by incorporating olfaction into the vignettes. 
 
Experiment 2: 
Participants: Participants in this experiment were 40 
adults (31 female and 9 male; mean age = 22.5 years) 
recruited from Plattsburgh State University 
undergraduate psychology classes. Participants were 
compensated with credit towards their class grade. All 
participants were native English speakers and reported 
no hearing difficulty. Participants evaluated their sense 
of smell on a 7 point Likert scale (1 = worst and 7 = 
best) with a mean of 5.1. 
 Experiment 2 utilized modified vignettes from 
Experiment 1. The vignettes were modified so that each 
vignette mentioned a specific odor twice within each 
vignette. In the vignettes an odor was be mentioned, but 
not by the name of the odor presented. For example a 
vignette might mention the smell of a forest while the 
subject is exposed to a potpourri smell (bergamot 
extract), but the vignette never mentions that the smell 
was potpourri nor did the experimenter describe the 
potpourri smell (bergamot extract) as a “forest scent.” 
All odors were paired with the vignettes that 
specifically mentioned the quality of the olfactory 
stimulus (example, sulfur was not paired with the 
vignette that refers to tangerine).  
 
Procedure: Procedures were identical to Experiment 1. 
There were four groups only for Experiment 2. 
Emotion-Cue received emotional vignettes with 
olfactory stimuli at time of vignette presentation and 
time of testing. Neutral-Cue received emotionally-
neutral vignettes with olfactory stimuli at both time of 
presentation and time of testing. Emotion-No Cue 
received emotional vignettes and no olfactory stimuli at 
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either time of presentation or time of testing. Neutral-
No Cue received emotionally neutral vignettes and no 
olfactory stimuli at either time. 
 

RESULTS 
 
 Data from Experiment 2 was used in an Analysis 
Of Variance (ANOVA). Results are presented in Table 
2. There was a significant effect for group F (3, 36) = 
9.84, p<0.001. A Tukey’s HSD revealed that there was 
a significant difference between Emotion-Cue and 
Neutral-Cue (p<0.001), Emotion-Cue and Neutral-No 
Cue (p = 0.014). There was also a significant difference 
between Emotion-No Cue and Neutral-Cue (p = 0.001) 
as well as between Emotion-No Cue and Neutral-No 
Cue (p = 0.026). However there was no significant 
difference between Emotion-Cue and Emotion-No Cue 
(Fig. 2).  
 A follow-up Analysis Of Covariance (ANCOVA) 
did show a significant effect for group when the effect 
of subjects reported  reaction  was considered, F(3, 
16) = 15.6, p<0.01. A pairwise comparison failed to 
show a significant difference between Emotion-Cue 
(emotion and olfactory cue) and Emotion-No Cue 
(emotion cue only). 
 
Table 2: Mean percentage recall (%) and standard deviation for 

experiment 2 

Group Mean SD 

Emotion-Cue 17.91 4.721 
Neutral-Cue 7.10 6.574 
Emotion-No Cue 18.11 3.621 
Neutral-No Cue 10.90 5.547 
Overall mean 13.50 6.936 
 

 
 
Fig. 1: Mean percentage correct for each group for 

Experiment 1 Group 1 = Emotion-Cue-Cue, 
Group 2 = Emotion-Cue-No Cue, Group 3 = 
Neutral-Cue-Cue, Group 4 = Neutral-Cue-No 
Cue, Group 5 = Emotion-No Cue-No Cue, 
Group 6 = Neutral-No Cue-No Cue 

Discussion: Experiment 2: Experiment 2 was 
conducted to examine if the effect of olfaction as a cue 
in emotional passages would be enhanced if olfactory 
stimuli were incorporated into the passages. The results 
of Experiment 2 replicated the findings of Experiment 1 
concerning the effect of emotional content (Fig. 1).  
Participants had better recall for passages that contained 
emotional content over passages that were emotionally 
neutral.  
 However, there was no significant benefit (not 
even marginally) for emotional passages that were 
presented with an olfactory stimulus over passages that 
did not have an olfactory stimulus presented. These 
results suggest that although olfactory cues can be used 
in recall which are in line with previous research on 
olfaction and higher cognitive abilities (Danthiir et al., 
2001) their role may be overshadowed by the emotional 
content of passages. Although olfactory cues can be 
used as a cue (as in Experiment 1) in episodic memory, 
emotion may be the more preferred salient feature of 
memory. Emotional content is often a defining feature 
such as in flashbulb memories. Flashbulb memories 
(Talarico and Rubin, 2007) are vivid memories noted 
for being memories of events associated with powerful 
emotions such as the attacks of September 11th, 2001 
and the assassination of Benazir Bhutto. An olfactory 
cue may trigger and assist the recall of a memory, but 
emotion appears to be a more salient and powerful tool 
for recall.  
 The key contrast between Experiment 1 and 2 was 
that in Experiment 2 specifically mentioned an 
olfactory  odor  in each vignette. Stimuli not 
specifically mentioned may be encoded as context cues. 
 

 
 
Fig. 2: Mean percentage correct for each group for 

Experiment 2. Group 1 = Emotion-Cue, Group 2 
= Neutral-Cue, Group 3 = Emotion-No Cue, 
Group 4 = Neutral-No Cue 



Current Research in Psychology 1 (1): 53-60, 2010 
 

59 

However, when the odor is specifically mentioned, 
instead of being a context cue, it could become a 
semantic element or detail of the memory. This may 
cause olfactory cues to become less effective when 
mentioned specifically by making them less of a 
context cue and more of an imbedded fact within the 
vignette. 
 

DISCUSSION 
 
 The two experiments were conducted to examine 
the roles emotion and olfaction in recall of episodic 
passages. We sought to expand on the Proust 
phenomenon of olfaction in episodic memory. It was 
hypothesized in this study that emotion and olfaction 
would both serve to enhance memory performance for 
vignettes.  
 Both experiments clearly demonstrated a benefit of 
emotional content in recall. Experiment 1 did show a 
marginally significant benefit for recall of emotional 
passages presented with an olfactory stimulus at 
encoding and at testing (Emotion-Cue-Cue) over having 
the olfactory stimulus at encoding only (Emotion-Cue-
No Cue). Experiment 2 did not show a significant effect 
for olfaction for emotional or neutral passages. The 
difference between Experiment 1 and 2 occurred 
despite specifically mentioning olfactory stimuli in the 
passages in Experiment 2.  
 The results of Experiment 2 suggest that the benefit 
for olfactory cues is minimized by the emotional 
content of passages. Furthermore, it was shown that the 
olfactory benefit is not to be found in emotionally 
neutral passages. It can be implied as from Experiment 
1 that emotion and olfaction do produce better recall. 
However the contribution of olfaction may not be as 
important as previously thought, at least for non-
autobiographical episodic memory. Indeed, a recent 
study (Zhou and Chen, 2009) has shown that olfactory 
stimuli can give emotional cues to ambiguous faces. 
Here we can see an overlap with processing of 
ambiguous faces (which can lead to less clarity about 
emotional state) with olfaction. Olfaction is still an 
important cue, but not in a state relatively absent of 
emotional context. 
 This study has some theoretical implications about 
the ability to generalize the Proust phenomenon of 
olfaction (Chu and Downes, 2000). When observing 
olfaction as a sensory cue for memory outside of an 
autobiographical context, we see that olfaction is not as 
salient as emotion. Most research on sensory cues in 
memory is didactic; with vision and audition being the 
preferred sensory mediums of interest. This study is one 
of the few to look beyond vision and audition to 

examine what role the other senses have in cognition 
and memory.  
 It is worth noting that the study of olfaction has 
many extraneous variables (Kobus Maree, personal 
communication, January 22, 2009). Some of the 
limitations of our method stem from difficulties in 
manipulating olfaction in an experimental setting. 
Although we asked participants to rate their response to 
the olfactory stimuli, there was no feasible way (for 
these experiments) to measure neurological activation 
of olfactory receptors. Another issue is the use of 
vignettes when we manipulated emotion that could also 
manipulate the context. 
  

CONCLUSION 
 

        Most of the research on olfaction and memory 
(Chu and Downes, 2000) has focused on the role of 
olfaction in autobiographical episodic memory. This 
study examined episodic memories of passages. The 
extent of the benefit of olfaction on autobiographical 
episodic memory may not generalize to other episodic 
memory tasks as readily. An important direction for 
future studies will be to examine what other aspects of 
memory may or may not be affected by the interaction 
of emotion and olfaction. 
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