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Participants induced to feel suspicious were better at identifying fishy smells, but not other smells. This metaphor-specific effect is

mediated by metaphoric concept activation: Suspicion induction, Accessibility of suspicion-related concepts, Accessibility of fish-

related concepts, and Identification of fishy smells. Reversing causality, fishy smells reduced trust-based investment.
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handedness. This was done in all subsequent studies. As hypothe-
sized, when the visual orientation matched the participant’s domi-
nant hand, purchase intentions were significantly higher than the 
mismatch condition. 

With study 2 we seek to further explore the underlying process. 
As we propose that it is mental simulation underlying the results, 
restricting the ability to mentally simulate should attenuate the ef-
fects. Recent research shows that blocking the ability to perceive 
has consequences on conceptual knowledge (Oberman, Winkielman, 
and Ramachandran 2007). As our studies examine motor simulation, 
we have participants engage the senses used for such simulation. We 
operationalize this by having participants hold an object in their hand 
while viewing an advertisement. We posit that this simulation block-
ing will attenuate the effect of visual product orientation on purchase 
intentions. 

The design for study 2 is a 2 (orientation: match, mismatch) 
x 4 (simulation block: dominant, non-dominant, both hands, none) 
between subjects design. In the simulation block conditions, par-
ticipants either held a clamp in their dominant hand, non-dominant, 
or did not hold a clamp while viewing the advertisements. Partici-
pants viewed four advertisements, including the target advertisement 
which showed a cake with the fork either on the left or right. 

Our analysis revealed a significant interaction. Follow-up con-
trasts reveal that within the no simulation block condition, the match 
condition leads to significantly higher purchase intentions than the 
mismatch condition, replicating the findings from the prior studies. 
Additionally, when the non-dominant hand is blocked, the pattern of 
results replicates the no-simulation block condition. Within the both 
hand simulation block condition, there is no significant difference 
between orientation conditions. However, within the dominant simu-
lation block condition, the results are reversed. Thus, when partici-
pants’ actual perceptual experiences are blocked, mental simulation 
is impeded with consequences on behavioral intentions. 

Study 3 was designed to test whether the effects of visual prod-
uct depiction on mental simulation obtained in our earlier studies 
are more automatic than other forms of imagery. We anticipate that 
instructions to fully imagine interacting with the stimulus should at-
tenuate the effect of visual product depiction on purchase intentions, 
as given instructions to imagine, individuals can mentally pick up 
and rotate the object, and the initial orientation of the object should 
be of less importance.

Study 3 uses a 2 (product orientation: match, mismatch) x 2 
(imagine instructions: yes or no) between subjects design. In the 
imagine instructions condition, participants were told to imagine us-
ing the product depicted (hammer). We get a significant interaction 
between orientation and imagery instructions. Follow up contrasts 
reveal that when participants are not given instructions to imagine 
using the hammer, the match condition leads to significantly higher 
purchase intentions than the mismatch condition. When participants 
are instructed to imagine, there is no significant difference in pur-
chase intentions.

We posit that the process underlying our results is mental 
simulation. Should it be mental simulation underlying the results, 
a positive experience should become more positive, and a negative 
stimulus should become more negative, as the simulated experience 
is aversive. Thus, the prediction for study 4 is that the initial positive 
effect of the visual depiction on purchase intentions will be reversed 
for a negatively valenced stimulus. 

In order to test our hypotheses, we created create two sets of 
stimuli: one positively valenced (Asiago Cheese and Tomato Soup), 
and one negatively valenced (Cottage Cheese and Tomato Soup). 
The manipulation of visual depiction used in study 4 is made by sim-

ply altering which side of the bowl the spoon is on. This study is thus 
a 2 (orientation: match, mismatch) x 2 (valence: positive, negative) 
between subjects design. 

Analysis of study 4 shows that within the positively valenced 
condition, the match condition leads to significantly higher purchase 
intentions than the mismatch condition. However, within the nega-
tively valenced condition, the results are reversed. The findings from 
study 4 are supportive of a simulation account such that the visual 
depiction facilitates mental simulation, which in turn drives behav-
ioral intentions. 

Something Smells Fishy: 
Suspicion Enhances Identification of 

Fishy Smells, and Fishy Smells Arouse Suspicion

ExTENDED ABSTRACT
Across languages, suspicion can be expressed metaphorically 

as dislikeable odors (Soriano & Valenzuela, 2008). In English, the 
specific odor is fishy; if something smells fishy, it creates “doubt 
or suspicion” (Merriam-Webster, 2010). Extending grounded so-
cial-cognition research beyond its current focus on visual and tac-
tile perception and on conceptual metaphors presumed to be uni-
versal (e.g., Affectionate=Warm; Moral=Pure; Important=Heavy; 
Powerful=High), we explore the grounding of suspicion in smell as 
instantiated in the English language. 

Does social suspicion affect smell identification? In Experiment 
1, participants were asked to close their eyes, sequentially open five 
test tubes wrapped in aluminum foil, sniff the content, and identify 
each smell. After giving instructions about this task, for half of the 
participants (n = 40), the experimenter hurriedly took away a form 
underneath the response sheet as if it was something participants 
were not supposed to see, and she remarked, “we’re not trying to 
hide anything here.” For the other half, she did not act or make the 
remark (n = 40). Next, all participants completed the smell identifi-
cation task by identifying the smell of five consumer products (“au-
tumn apple” fragrance oil, onion flakes, “creamy caramel” fragrance 
oil, “orange nectar” fragrance oil, and fish oil). Responses that in-
cluded the item’s name or any one of its ingredients were coded 
as identified. As predicted, participants induced to feel suspicious 
showed higher accuracy in identifying fish oil; suspicion did not af-
fect accuracy in identifying any other smell. This pattern suggested 
a metaphor-specific effect of social suspicion on smell identification.

What is the psychological process that underlies this metaphor-
based influence? Using an experimental causal-chain design (Spen-
cer, Zanna, & Fong, 2005), Experiments 2-4 tested each step of our 
hypothesized causal chain: “Feeling suspicious → Accessibility of 
suspicion concepts → Accessibility of fish concepts → Identification 
of fishy smell.” 

In Experiment 2, participants were induced to feel suspicious 
(n = 25) or not induced (n = 24), and did a word-completion task. Of 
the 20 items, 10 could be completed with suspicion-related words 
(e.g., doubt, dubious, suspicious). As expected, participants induced 
to feel suspicious wrote more suspicion-related words; thus, a feel-
ing of suspicion increased the accessibility of suspicion concepts. 

In Experiment 3, participants were primed with suspicion con-
cepts in a scrambled-sentence task (based on the suspicion-related 
items in the word-completion task of Experiment 2; n = 57) or primed 
with unrelated concepts (n = 59). Next, they did a word-completion 
task with 20 items, 10 of which could be completed with fish-related 
words (e.g., fishing, gills, fin, tuna). As expected, participants primed 
with suspicion concepts wrote more fish-related words; thus, suspi-
cion concepts increased the accessibility of fish concepts.
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In Experiment 4, participants were primed with fish concepts 
in a scrambled-sentence task (based on the fish-related items in the 
word-completion task of Experiment 3; n = 19) or primed with unre-
lated concepts (n = 15). Next, they completed the smell identification 
task used in Experiment 1. As expected, participants primed with 
fish concepts showed higher accuracy in identifying fish oil. There 
was no effect on any other smell. Thus, priming fish-related concepts 
specifically enhanced identification of fish oil. 

Results from Experiments 2-4 suggest that the metaphor-spe-
cific effect of social suspicion on smell identification is mediated by 
a process of metaphoric concept association. Recognizing the un-
conscious nature of this process, we tested for the reversed causal 
effect in Experiment 5: Does incidental exposure to a fishy smell 
increase social suspicion? Participants were individually approached 
by an experimenter in a campus hallway and asked to complete an 
“investment decision task” (the trust game) together with another 
“participant” (a confederate). The participant and the confederate 
were each given 20 quarters. The participant first decided how much 
to give the confederate; any amount given would be quadrupled in 
value (e.g., $0.25 would become $1.00). The confederate could then 
decide to give any amount (all, some, or none) back to the partici-
pant. With trust, participants should give more money based on the 
expectation that the confederate would return a reasonable propor-
tion of the investment; with suspicion, participants should give less 
money. Depending on condition, another confederate sprayed a seg-
ment of the hallway with one of three substances (fish oil, fart spray, 
water) while the experimenter recruited the participant (thus keeping 
recruitment unaffected by the smell). As predicted, participants who 
smelled something fishy (fish oil) invested less money than those 
who smelled another aversive odor (fart spray) or no odor (water). 
The last two conditions did not differ, indicating that the impact of a 
fishy smell is due to their metaphorical meaning, not mere negative 
affect. Thus, incidental exposure to a fishy smell increased social 
suspicion and undermined trust, as reflected in less cooperation in an 
economic trust game. 

In sum, five experiments support the grounding of suspicion 
in smell. We find bidirectional effects, as social suspicion increases 
accuracy in identifying a fishy smell and exposure to a fishy smell 
increases social suspicion. Because the grounding is based on a 
metaphor, effects are specific to the metaphor and limited to a fishy 
smell. Our data further support the assumption that metaphor-based 
influences are mediated by nonconscious concept associations. 
These results extend grounded social-cognition research beyond the 
visual and tactile domains and shed light on the underlying mecha-
nism. They also raise new questions about the operation of grounded 
concepts with identical structure (suspicion grounded in smell) but 
different cultural-linguistic instantiations (e.g., “fishy” in English). 

Seeing is Believing: Exploring the Conditions Under 
Which Food Images Influence Taste Perceptions 

ExTENDED ABSTRACT
Appetizing food images are rampant in marketing. The influ-

ence that such images have on taste perception, however, is still not 
well understood. In the current research, we posit that food images 
do influence taste perceptions, but that this relationship is moderated 
by the type of food featured in the ad and the image context. 

When a product is consumed, its actual sensory attributes are 
compared and contrasted with any preexisting expectations. A mis-
match between the expected and actual attributes of the product 
produces either positive or negative “disconfirmation” (Cardello & 
Sawyer, 1992). According to assimilation theory, when disconfirma-

tion occurs, perceived product performance will assimilate (become 
similar) to the level of expectation (Hovland, Harvey, & Sherif, 
1957). In the domain of food, this means expected sensory qualities 
would combine with experienced sensory qualities, causing actual 
evaluations to more closely resemble the expected evaluation.  

Previous research by Raghunathan and colleagues (2006) dem-
onstrated that consumers hold an implicit belief that foods character-
ized as healthy are less tasty than foods characterized as unhealthy 
and that this intuition can color consumers’ inferred and actual taste 
evaluations. Building on this research, we propose that an image of 
a healthy (unhealthy) food will activate negative (positive) expecta-
tions about the tastiness of the featured food and that these expec-
tations will combine with the actual taste experience, causing taste 
evaluations to more closely resemble the expected evaluation than 
if the same item were evaluated without image exposure. More for-
mally:

Hypothesis 1a: Exposure to an image of an unhealthy (healthy) 
food will enhance (reduce) taste perceptions 
during subsequent consumption of that food, 
relative to no image exposure.

Hypothesis 1b: The number of positive minus negative sensory 
thoughts produced during consumption will me-
diate this effect. 

Second, we propose that this pattern of results can be reversed 
when the context of the image viewed includes a person actually 
consuming the featured food (consummatory image). To explain this 
effect, we turn to the literature on goal contagion and argue that a 
consummatory image may prime automatic goal activation and pur-
suit (Aarts, Gollwitzer, & Hassin, 2004). When an individual sees 
an image of someone eating a healthy food, they may infer that the 
person is pursuing a healthy eating goal, and consequently adopt and 
pursue that goal themselves. In contrast, consuming unhealthy foods 
is a behavior often associated with the goal of seeking indulgence, 
which may involve mixed feelings. Thus, seeing an image of some-
one indulging in an unhealthy food, particularly when the person is 
shown eating alone, may act as a negative goal-related cue, which we 
argue will de-activate an indulgence goal or in other words, activate 
a healthy eating goal. 

As such, we expect that exposure to consummatory images 
may automatically activate a healthy eating goal and that this tem-
porary motivational state may color consumers’ expectations about 
the subsequent taste experience (Markman, Brendl, & Kim, 2007). 
More specifically, we expect that seeing an image of someone eating 
a healthy (unhealthy) food will activate a healthy eating goal and 
that this will positively (negatively) influence expectations about the 
taste of goal (in)consistent food, such that when the food is then 
eaten, the consumer evaluates it as tasting better (worse) than if they 
had only seen an image of the food alone. More formally:

Hypothesis 2a: Exposure to a consummatory image of an un-
healthy (healthy) food will reduce (enhance) 
taste perceptions during subsequent consump-
tion of that food, relative to a pure food image. 

Hypothesis 2b: The number of positive minus negative sensory 
thoughts produced during consumption will me-
diate this effect. 


