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INTRODUCTION

Abstract /

The background in which a product description appears should be designed
carefully when marketers design visual marketing signs. Prior literature has
demonstrated the importance of research on fonts and other visual presentations in marketing communications as they have been shown to significantly impact consumers’ information processing, judgments, and decisions
(Pieters, Warlop, and Wedel 2002; Dennis et al. 2010; Sundar, Wu, Kardes
2019; Yoon et al. 2014; Dynel 2011; Huddleston et al. 2018; Kim and Lennon
2008; Sundar, Gonsales, and Schafer 2018).

The use of disfluency in marketing signage has
more complex effects than what past research
suggests. Time plays an important role in
consumer information processing of signage
presented disfluently. Three experimental
studies suggest that the effects of disfluency
on the awareness of missing information,
purchase likelihood, and likelihood of future
surprise depend on whether consumers have
more or less time to process the information.
When they have a limited amount of time,
disfluency improves their awareness of
missing information, leading to not only a
lower likelihood of immediate purchase but
also less surprise when important omissions
are revealed later. Nevertheless, the effects are
attenuated when consumers have a greater
amount of time.

Prior research suggests that understanding the fluency and disfluency effect is important to predicting what drives consumer judgment and decision making in marketing communications with textual / visual messages
on signage, billboards, and other forms of outdoor advertising (Sundar et al.
2019; Wu, Shah, and Kardes 2020). Fluency, or ease of processing, usually
leads to more favorable evaluative and affective judgments (Lee and Labroo
2004). As a result, marketers often adopt easy-to-read information to facilitate feelings of fluency. For example, clear and readable messages are often
adopted to increase the visibility and comprehensibility of marketing communications, and are believed to be especially appealing for outdoor advertisements, which are viewed, on average, for 5 to 10 seconds (Taylor, Franke,
and Bang 2006; Morones 2016). Nevertheless, the benefits of disfluency, or
the experience of difficulty in processing information, should also be recognized (Schwarz 2004). For instance, difficult-to-read lettering has been
shown to improve syllogistic reasoning and analytic processing, which in
turn improve the quality of information processing (Alter et al. 2007; Song
and Schwarz 2008).
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In the current research, we investigate the effects of
disfluency, arising from displays of special lettering
and low word-background contrast, on consumers’
judgment and decision making. First, we attempt to
confirm the major characteristic of disfluency: difficulty to read or process (Alter et al. 2007; Song and
Schwarz 2008). Then, we examine how this characteristic can impact information processing and judgment through the theoretical framework of omission
neglect, the lack of awareness of missing information
(Sanbonmatsu et al. 2003). Prior research demonstrates that disfluency reduces omission neglect in
general (Sundar et al. 2019). Extending the discovery
of this prior research, we examine the role of processing time in moderating the disfluency effect, as
processing time is a critical variable both theoretically and practically. The amount of time that consumers attend to marketing stimuli may differ across
contexts, individuals, and products and now though,
consumers often have little time evaluating marketing information (Hobbs 2016). For instance, as they
quickly pass by a billboard or scroll through feeds
on the phone, they usually spend a limited amount
of time viewing or pondering over the information.
But in some cases, consumers can spend even more
time evaluating marketing information due to the
decreased cost of information search (Smith, Bailey
and Brynjolfsson 1999). Besides factors in the marketing environment, individual traits (e.g., need for
cognitive closure) may impact how much time consumers allocate to a task before judgment is reached
(Heaton and Kruglanski 1991). In summary, it appears important to examine the effects of processing
time on consumer judgment and decision making in
the domain of marketing communications.
THE ROLE OF DISFLUENCY IN
OMISSION NEGLECT
Fluency, or ease of processing, usually enhances evaluations because the degree of positive evaluation is
attributed not only to product features but also to the
conceptual or perceptual fluency that consumers experience (Lee and Labroo 2004). Conceptual fluency
refers to the ease with which an idea or an association
comes to mind whereas perceptual fluency describes
the ease of identifying the characteristics of a stimulus (Tversky and Kahneman 1973; Jacoby and Dallas
Interdisciplinary Journal of Signage and Wayfinding; Vol. 4, No. 2 (2020)

1981). In this research we focus on the subsequent
effects following changes in perceptual fluency. The
instances of perceptual fluency enhancing marketing
communications are numerous. For example, visibility in signage can break through clutter by improving the readability of information (Taylor et al. 2006).
On the contrary, disfluency, or difficulty in processing, is often believed to move affective and evaluative
judgments including liking, credibility, and persuasiveness to a negative end (see Novemsky et al. 2007).
Indeed, prior research on disfluency focuses mainly
on its negative effects (see Gill, Swann, and Silvera
1998; Novemsky et al. 2007; Roggeveen and Johar
2002; Schwarz 2004; Weisbuch and Mackie 2009).
Nevertheless, understanding disfluency effects is also
important because disfluency is a common experience; wear and tear on billboards and other outdoor
signs caused by inclement weather, for example, are
expected to increase disfluency (Visual 2016).
This research examines how consumers’ experience
of disfluency alters their sensitivity to missing information. Due to omission neglect, or the failure to
detect missing information in marketing communications, consumers tend to overestimate the value
of presented information and underestimate that of
missing information (Sanbonmatsu et al. 2003; Silvera et al. 2005; Unkelbach, Fiedler, and Freytag 2007).
As a result, they often form extreme judgments held
with great confidence and make immediate purchase
decisions that they later regret (Kardes et al. 2006;
Sanbonmatsu et al. 2003). While it may seem tempting for marketers to foster omission neglect by providing only favorable information in their marketing
communications, doing so may hurt a brand’s image
in the long run because of the higher likelihood of
future regret (Sanbonmatsu et al.; Wu, Escoe, and
Kardes 2017; Wu, Shah, and Kardes 2016). Therefore, it is important to understand how to debias
omission neglect or to heighten consumers’ awareness of missing information. Prior research demonstrates that disfluency increases analytic processing,
encourages individuals to question their first impressions, and contributes to problem solving (Alter et al.
2007; Song and Schwarz 2008). Given that omission
detection also requires effortful, analytic processing,
disfluency may heighten consumers’ sensitivity to
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relevant information missing from product description and help them form less extreme judgments and
decisions (Sanbonmatsu, Kardes, and Sansone 1991).
This proposition is supported by recent research on
signage and information processing that shows how
difficult-to-read fonts increase one’s awareness of
missing information and ability to detect missing
information, leading to lower evaluation extremity
(Sundar et al. 2019).
THE MODERATING EFFECT OF
PROCESSING TIME
We attempt to extend our understanding of the disfluency effect on omission neglect by exploring the
influence of processing time. While consumers often
spend a very short amount of time on surrounding
ads and signs, they may pay more attention and are
willing to spend more time when there is a wide price
dispersion or when they make important buying decisions (Hobbs 2016; Kumar, Lang, and Peng 2005).
As a result, the role of processing time is highly relevant to understanding how consumers process marketing communications.
Time has been investigated as an important factor in
the perceptual fluency literature. Reber and Schwarz
(2001) found that the positive fluency effect is more
pronounced when the processing time is short (.3, 1,
and 3 seconds) and it disappears over longer periods (10 seconds). They further explain that fluency
most clearly improves stimulus identifications when
processing time is short. Besides, if the effect of fluency is more pronounced with a shorter processing
time, the positive evaluation should be attributed to
the fluency experience itself, but not the intrinsic attractiveness of the object. In a similar vein, disfluency, which is like a cognitive glitch, may also be more
noticeable and impactful under time pressure. When
sufficient time is available, the effect may dissipate
because consumers accommodate the disfluency.
The potential disfluency effect as a function of time
has also been discussed in the need for cognitive
closure literature, which suggests that as processing
time decreases the need for cognitive closure is likely to increase, leading to a higher reliance on easier-to-process information and immediately availInterdisciplinary Journal of Signage and Wayfinding; Vol. 4, No. 2 (2020)

able judgmental cues (Heaton and Kruglanski 1991;
Kruglanski, Webster, and Klem 1993; Roets et al.
2015; Webster and Kruglanski 1994). As presented
(vs. missing) information is easier to use, when consumers have limited time, they should be less sensitive to missing information (Sundar et al. 2019). As a
result, their evaluations should be more extreme, and
they are more likely to make immediate purchases
of products with favorable evaluations. Despite the
initial favorable outcomes to marketers, consumers
should be more susceptible to future surprise and
presumably a higher likelihood of regret when important omissions are revealed later. Nevertheless, as
discussed before, since disfluency increases analytic
processing, when information is presented in a disfluent manner, consumers should be more sensitive
to missing information despite the short amount of
processing time (Song and Schwarz 2008). On the
contrary, when consumers have a long time, which
encourages them to take more judgmental cues into
considerations before reaching a solution, their sensitivity to missing information should already be
heightened, with or without disfluency (Kruglanski
and Freund 1983). Hence, the abundance of time
should lead to an attenuated effect of disfluency on
omission neglect.
To summarize, we predict that the effect of disfluency on omission detection should become more
pronounced under the condition in which processing time is short (vs. long). When processing time is
long, the debiasing effect should be attenuated. Our
hypotheses follow:
H1: When processing time is short, disfluency
reduces omission neglect, leading to lower immediate purchase intentions and less future surprise.
H2: When processing time is long, the effect
of disfluency on omission neglect is attenuated.
OVERVIEW OF STUDIES
The proposed conceptual model is presented in Figure 1 (below). Across three experimental studies, we
manipulate disfluency via the uniqueness of fonts
and the text-background color contrasts. Study 1A
and Study 1B show the key interactive effect between
39

time and disfluency on omission neglect. Study 2 confirms the effect captured in the first two studies and extends it from information processing
to behavioral intentions. We predict that when consumers have a limited
amount of time to view product information, disfluency will debias omission neglect by reducing perceived information sufficiency and increasing
the likelihood to detect missing information, leading to lower immediate
purchase intentions and less surprise if unexpected information is revealed
later (Kardes et al. 2006; Sundar et al. 2019). Nevertheless, when a longer
time is spent viewing product information, the difference between the disfluency and the fluency conditions will be attenuated or disappear.

Figure 1 / The Conceptual Model

STUDY 1A
Study 1A has a twofold purpose. First, we sought to replicate the debiasing
effect of disfluency on omission neglect (Sundar et al. 2019). In particular,
we predicted that information presented in a disfluent font would improve
the awareness of missing information by decreasing the perceived sufficiency of the current information. Second, we tested our primary hypothesis
concerning time’s moderating effect. We predicted that when the information was easy to read, participants who spent a shorter time viewing the information would be less sensitive to missing information as they would concentrate on the presented information for easier judgmental cues. When the
information was difficult to read, however, we predicted that participants
would be more sensitive to missing information, even if they spent only a
little time processing the available information. Moreover, as more time was
spent processing the information, the differential impact between fluency
and disfluency on omission detection / neglect should disappear.
Method
Participants consisted of 154 adults (Mage = 35.23; 54.9 % female) who were
recruited via an online database (Amazon Mechanical Turk) and received
a small amount of money to participate in the research. A 2 (font: difficult-to-read vs. easy-to-read) x 2 (time: shorter vs. longer) between-subject
design was adopted.
Interdisciplinary Journal of Signage and Wayfinding; Vol. 4, No. 2 (2020)

40

Participants were invited to evaluate a delivery app
and based on a random assignment, participants had
either a shorter or a longer time evaluating it. The
time manipulation was adapted from Heaton and
Kruglanski (1991). In the shorter-time condition,
participants were informed that they would have
only 5 seconds to view the information; it was explained that evaluating products must often be fast
and a consumer often takes a very short time to evaluate a product. In the longer-time condition, participants were told that they could take as much time desired with the information. In this condition, it was
stressed that evaluating products must be slow and
that a careful consumer took a long time to evaluate a
product. Participants were then randomly presented
a billboard ad in either an easy- or difficult-to-read
font (see Appendix A for the detailed stimuli). After
viewing the information, all participants indicated
how sufficient the information was for them to make
an evaluation of the delivery app (1= not sufficient
at all; 7 = extremely sufficient). The higher the perceived sufficiency, the lower the awareness of missing
information (Kardes et al. 2006; Sundar et al. 2019).
They also reported how easy or difficult it was to read
the information (1=very easy; 7= very difficult). Participants concluded by providing basic demographic
information.

More importantly, there was a two-way interaction
between font and time (F(1, 150) = 4.87, p = .029;
see Figure 2). When the available time was shorter,
perceived sufficiency was higher if the information
was easier to read (Measy = 5.13, SD = 1.47 vs. Mdifficult
= 3.97, SD = 1.78; F = 9.70, p = .003). When the time
was longer, on the other hand, participants rated the
information as equally sufficient, regardless of whether
it was easy or difficult to read (Measy = 4.59, SD = 1.62
vs. Mdifficult = 4.64, SD = 1.83; F < 1).

Results
Manipulation checks
A 2 x 2 (font x time) analysis of variance performed
on perceived difficulty revealed only a main effect of
font (F(1, 150) = 50.43, p < .001). Specifically, participants rated the information in the difficult-to-read
condition as more difficult to read (M = 5.05, SD =
1.87) than that in the easy-to-read condition (M =
2.97, SD = 1.79). Moreover, participants spent more
time viewing the information in the longer-time condition (Mshorter = 4.86, SD = .77 vs. Mlonger = 15.29, SD =
19.22; F(1, 150) = 22.59, p < .001).
Sufficiency
A 2 x 2 (font x time) analysis of variance performed
on sufficiency yielded a main effect of font (F(1, 150)
= 4.14, p = .044), such that participants perceived the
information as more sufficient when it was easy to read
(Measy = 4.87, SD = 1.57 vs. Mdifficult = 4.31, SD = 1.83).
Interdisciplinary Journal of Signage and Wayfinding; Vol. 4, No. 2 (2020)

Figure 2 / Sufficiency as a Function of Font and Time in Study 1A

Discussion
In Study 1A, we investigated how disfluency interacts
with time to impact omission neglect. We replicated
Sundar et al.’s (2019) finding by showing that disfluency
increases the awareness of missing information. More
importantly, we found that the debiasing effect of
disfluency is more pronounced when consumers do
not have much time to evaluate the information and
that the effect becomes attenuated when consumers
spend a longer time processing the information
carefully. Our findings are consistent with both the
fluency and the need for cognitive closure literatures,
such that when processing time is short (vs. long),
disfluency stimulates consumers to consider a more
complete set of judgmental cues before reaching a
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conclusion (Reber and Schwarz 2001; Kruglanski and
Freund 1983; see Roets et al. 2015).
STUDY 1B
In Study 1B, we designed another scenario in which
consumers were exposed to a billboard, and tested
omission neglect via a more direct measure. Specifically, we asked participants to report how likely it
was that relevant information was missing. Building
upon the first study, we predicted that information
presented in a disfluent word-background contrast
would result in a heightened awareness of missing information when participants spent a limited amount
of time viewing the information. When participants
spent more time viewing the presented information,
we expected that the effect of disfluency on omission
neglect would become weaker.
In this study, we chose to measure processing time
instead of manipulating it, thereby allowing idiosyncrasies, which contribute to variations in processing
time, to come into play. Consumers can sometimes
be forced to process information under time pressure
as in Study 1A, but in other cases, they can freely decide how much time to attend to marketing stimuli. For instance, as they scroll through social media
feeds, they may just skim over posts and spend little
time digesting any single piece of information. When
they make more serious decisions such as buying
a car or viewing a job positing, however, their processing time may greatly increase. Even for the same
product, processing time can differ across individuals based on their need for cognitive closure and other individual traits (see Heaton and Kruglanski 1991).
Considering the practical relevance, we believe it is
important to examine the effects of both manipulated and measured processing time.
Method
One-hundred three adult participants (Mage = 35.47;
52.5 % female) were recruited via an online database
(Amazon Mechanical Turk) and received a small
amount of money to participate in the research. A 2
(contrast: difficult-to-read vs. easy-to-read) x time
(continuous) between-subject design was adopted.
Participants were randomly assigned to one of the
two contrast conditions.
Interdisciplinary Journal of Signage and Wayfinding; Vol. 4, No. 2 (2020)

Participants were invited to evaluate a protein bar
based on a billboard advertisement. The procedure
adopted to induce a contrast color-based disfluency
was adapted from Sundar et al. (2019). Participants
were randomly assigned to view the billboard information in an easy or difficult-to-read word-background contrast (see Appendix B for the detailed
stimuli). Since participants were given as much processing time as desired, the processing time each participant spent on viewing the billboard ad was recorded. After viewing the ad, participants reported how
likely relevant information was missing (1=extremely
unlikely; 7= extremely likely) and how easy or difficult
it was to read the information (1=very easy; 7= very
difficult). They concluded the study by reporting basic demographic information such as gender and age.
Results
Manipulation check
performed on perceived difficulty revealed a
main effect of contrast (F(1, 100) = 74.10, p < .001).
Specifically, participants rated the information in the
difficult-to-read condition as more difficult to read
(M = 5.88, SD = 1.76) than that in the easy-to-read
condition (M = 2.76, SD = 1.89).

ANOVA

Omission Detection
We then submitted omission detection to a hierarchical regression analysis with time, contrast, and
their interaction as predictors. Prior to the interaction analysis, we centered time by setting the mean to
0. The main effect terms were entered in step 1, and
the two-way interaction term was entered in step 2.
Coding was used for the contrast (easy-to-read = 0,
difficult-to-read = 1). This procedure followed the
recommendations from Cohen et al. (2003). The
analyses revealed the key interactive effect between
contrast and time (B = -.13, t (99) = -2.45, p =.016; see
Figure 3). Using simple slope analysis, as demonstrated by Aiken and West (1991), we found that when
the processing time was shorter (0.7 seconds, 1 SD
below the mean), participants detected more missing information if the billboard was difficult to read
(B = 1.00, t (99) = 2.19, p = .031). When more time
was spent viewing the information (13.52 seconds, 1
SD above the mean), there was no difference between
the two contrast conditions (B = -.60, t (99) = -1.29,
42

p =.20).

effort toward the disfluent presentation in order to
see through it. This possibility is consistent with the
self-regulation theory, which suggests that as difficulty increases, individuals allocate more cognitive
effort to the focal task (Brehm and Self 1989; Nielsen and Escalas 2010). That effort may lead them to
focus just on the presented information and neglect
information not available at the time; processing
disfluency has indeed been shown to result in more
favorable (extreme) product evaluations, a consequence of heightened omission neglect (Nielsen and
Escalas; Unkelbach et al. 2007). Based on the finding
from this study and prior research, we suspect that
when processing time is excessively long, disfluency
may backfire by reducing sensitivity to missing information.
STUDY 2

Figure 3 / Omission Detection as a Function of Font and Time in Study 1B

Discussion
Study 1B confirms the debiasing effect of disfluency
on omission neglect when processing time is short.
Further, when information is presently fluently, consumers tend to be more sensitive to missing information if their processing time is longer. The pattern
of the results shows no debiasing effect of disfluency
when the time is greater (1 SD above the mean). In
other words, when processing time becomes longer,
consumers appear to be equally (in)sensitive to missing information regardless of disfluency or fluency.
Looking at the pattern of results in greater detail, we
observed a backfiring effect of disfluency when consumers spend a very long time viewing the sign. Specifically, during an excessively long processing time
(19.92 seconds; 2 SD above the mean), disfluency reduced omission detection (B = -1.40, t (99) = -1.91,
p =.059), suggesting that they showed even a greater
tendency of omission neglect. The backfiring tendency potentially emerges because when information is
presented disfluently and consumers with sufficient
time attempt to interpret the information more effortfully. In other words, they may direct too much
Interdisciplinary Journal of Signage and Wayfinding; Vol. 4, No. 2 (2020)

After showing the interactive effect on omission neglect between disfluency and time, we sought to investigate the effect on behavioral intention. It was
anticipated that when consumers spent a limited
amount of time viewing the billboard, disfluent presentations, as compared to fluent ones, would heighten the awareness of missing information. This awareness would, in turn, reduce their immediate purchase
intentions but also reduce the likelihood of future
regret. Additionally, we tested perceived prettiness
to rule out the possibility that participants had lower purchase intentions simply because they thought
the ad was unattractive. We attempted to show that
the effect on purchase intentions is due to heightened
awareness of missing information, not the information’s reduced attractiveness.
Method
One-hundred two participants (Mage = 35.96; 58%
female) were recruited via an online resource
(Amazon Mechanical Turk). This study adopted a 2
(contrast: difficult- vs. easy-to-read) x processing time
(continuous) between-subject design. Participants
were randomly assigned to one of the two contrast
conditions.
Participants were invited to evaluate a delivery app
based on a billboard advertisement. They were
randomly assigned to view information in an easy43

or difficult-to-read word-background contrast (see
Appendix C for the detailed stimuli) and we recorded
the processing time each participant spent on viewing
the billboard ad. After viewing the ad, participants
reported their intentions to order deliveries through
the advertised app (1= not likely at all; 7= very likely),
how sufficient the information was for them to make
an evaluation of the app (1= not sufficient at all; 7=
extremely sufficient), how pretty the design was (1=
very ugly; 7= very pretty). They also reported how easy
or difficult it was to read (1=very easy; 7= very difficult)
and how much attention was given to the information
on the billboard (1=very little; 7= very much).
Next, on a separate page, we asked participants to
imagine that they later found out this delivery app
is rated 3 out of 5 by online reviewers. Following
this, they reported how much they agreed or disagreed that this piece of information was unexpected
(1=strongly disagree; 7= strongly agree). As with the
other studies, basic demographic information was
collected.
Results
Manipulation checks
performed on perceived difficulty revealed a
main effect of contrast (F(1, 99) = 112.57, p < .001).
Specifically, participants rated the information in the
difficult-to-read condition as more difficult to read (M
= 5.00, SD = 1.53) than the easy-to-read condition (M
= 2.02, SD = 1.27). The disfluency manipulation did
not impact the attention paid to the billboard (F(1,
99) = 1.83, p = .18). As expected, a regression analysis
showed that the longer participants stayed on the page
viewing the billboard, the more attention they paid to
it in general (B = .03, t (97) = 2.13, p =.036).

ANOVA

Purchase Intentions
We then submitted purchase intentions to a hierarchical
regression analysis with time, contrast, and their
interaction as predictors. The analyses showed no main
effects (ps > .24) but revealed the proposed interactive
effect between contrast and time (B = .11, t (97) = 2.11,
p =.037; see Figure 4). Using the simple slope analysis
from Aiken and West (1991), we found that when the
time was shorter (4.33 seconds; 1 SD below the mean),
participants showed lower purchase intentions when
Interdisciplinary Journal of Signage and Wayfinding; Vol. 4, No. 2 (2020)

Figure 4 / Purchase Intentions as a Function of Font and Time in Study 2

the billboard was difficult to read (B = -1.14, t (97)
= -2.35, p = .021). When the time was longer (17.82
seconds; 1 SD above the mean), no difference was
observed between the two contrast conditions (B =
.29, t (97) = .62, p =.54).
Sufficiency
The analyses on sufficiency showed no main effects
(ps > .24) but revealed the proposed interactive effect
between contrast and time (B = .14, t (97) = 2.73, p
=.008; see Figure 5). Using simple slope analysis, we
found that when the time was shorter (4.33 seconds;
1 SD below the mean), participants perceived the
information as less sufficient if the billboard was
difficult (vs. easy) to read (B = -1.43, t (97) = -2.80, p
= .006). When the time was longer (17.82 seconds; 1 SD
above the mean), no difference was observed between
the two contrast conditions (B = .50, t (97) = .1.02, p
=.31).
Surprise
Consistently, the analyses performed on perceived
surprise showed no main effects (ps > .75) but revealed
the proposed interactive effect between contrast and
time (B = .10, t (97) = 2.07, p =.041; see Figure 6). With
a slope analysis, we found that when time was shorter
44

1 SD above the mean), no effect of the contrast was
observed (B = .54, t (97) = 1.22, p =.23).
Mediation analyses
Next, we used bootstrapping procedures to assess
the extent to which the interactive effect on purchase
intentions and surprise are driven by omission
neglect (Hayes 2018). The results revealed significant
mediating pathways for both variables (indirect
effectpurchase intentions = .09, 95% CI: .0211, .1481; indirect
effectsurprise = .04, 95% CI: .0055, .0851). In other words,
sufficiency, as a measure of omission neglect (Kardes
et al. 2006), increased immediate purchase likelihood
but resulted in surprise later.
Prettiness

Figure 5 / Sufficiency as a Function of Font and Time in Study 2

(4.33 seconds; 1 SD below the mean), participants
experienced less surprise afterward when the billboard
was difficult (vs. easy) to read (B = -1.01, t (97) = -1.86,
p = .066). When the time was longer (17.82 seconds;

Figure 6 / Surprise as a Function of Font and Time in Study 2

Interdisciplinary Journal of Signage and Wayfinding; Vol. 4, No. 2 (2020)

The analyses on perceived prettiness showed no
interactive effect between contrast and time (B = .08,
t (97) = 1.48, p =.14). This result ruled out prettiness
as an alternative explanation.
DISCUSSION
Study 2 replicates the proposed interactive effect between disfluency and processing time, yet in another context. Disfluency reduces omission neglect by
decreasing perceived information sufficiency when
consumers spend only a limited amount of time
evaluating the ad. This decreased omission neglect
reduces the immediate purchase likelihood, but also
the likelihood of surprise when the missing information is revealed later. When consumers spend a longer time viewing the stimuli, the difference between
disfluency and fluency disappears. The pattern of the
results suggests that the debiasing effect of disfluency become more effective among individuals who
choose to process information faster. In this study,
we have also ruled out perceived prettiness as an alternative explanation for the effects.
Additionally, as shown through the pattern in Study 1B,
disfluency shows a backfiring tendency by increasing
the susceptibility to omission neglect when processing
time becomes much more abundant. Specifically,
when the time became very long (20.22 seconds; 2 SD
above the mean), disfluency led to marginally higher
perceived sufficiency (B = 1.47, t (97) = 1.86, p =.066)
and more surprise (B = 1.21, t (97) = 1.71, p =.09).
45

GENERAL DISCUSSION
This research investigates how processing time impacts the way consumers
interpret disfluent information. It reconciles the effects of disfluency on deliberative, analytic processing through omission neglect (see Alter et al. 2007;
Unkelbach et al. 2007). Past research suggests that disfluency can increase
one’s awareness of missing information, leading to improved information
processing and decision making (Sundar et al. 2019). Our research extends the
omission neglect literature by identifying the role of processing time, as both
a manipulated, dichotomous variable and a measured, continuous variable
(see Unkelbach et al.). As variations exist in the amount of time individuals
need to encode and comprehend information before judgment or a decision
is made, studying processing time as a continuous variable offers a higher degree of external validity. We find that with limited processing time, disfluency
results in decreased omission neglect and improved decisions at the time the
judgment or choice is made. Under this circumstance, consumers have lower
immediate purchase intentions and experience less unfavorable surprise once
exposed to omissions. When they spend more time, however, the difference
between the disfluency and the fluency conditions is attenuated, and when
processing time becomes overly long, disfluency even backfires by increasing
omission neglect; disfluency may require consumers to direct more effort to
the presented information at the expense of noticing missing attributes. This
interesting pattern potentially contributes to backfiring research (Sanna and
Schwarz 2003; 2006; Sanna, Schwarz, and Stocker 2002).
Besides the theoretical contributions, our research is of practical importance
to both businesses and consumers. Presenting information fluently through
easy-to-read designs is often perceived as beneficial for printed ads or billboards because difficulty can lead to lowered evaluations (Gill et al. 1998).
This may seem especially true for billboards, which are viewed for but a few
seconds, or when consumers do not have much time viewing the information
(Morones 2016). However, our research suggests that in order to facilitate
more prudent information processing, marketers should strategically take
advantage of conceptual or perceptual disfluency, allowing consumers to
notice missing information and form less extreme, albeit more stable, evaluations of a brand. For example, when the quality of a consumer’s decision
(e.g., a medical choice or a refund request) matters to both the company and
the clients, marketers can use disfluency to trigger a less extreme product
evaluation and a more cautious purchase decision.
Our research consistently suggests that although easy-to-read signage can
induce consumers to focus more on the presented favorable information,
such omission neglect may lead to more surprise later and that surprise may
negatively impact customer satisfaction and repurchase likelihood in the
long term. The benefits of using difficult-to-process designs may become
especially relevant when marketers want to initiate and maintain long-term
relationships with consumers (see Alter et al. 2007). For example, mature
brands that value long-term relationships over first impressions may find
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disfluent presentations in outdoor signs or other
visual marketing communications more beneficial.
When the evaluation time of a sign is limited, disfluency created through special fonts or low word-background contrast colors can encourage consumers to
consider a more complete set of criteria before making a conclusion, therefore improving the quality of
their decisions.
While marketers may assume that more time improves information processing and decision quality,
the current research suggests this is not always so.
When consumers spend too much time evaluating a
sign, disfluent presentations may backfire by shifting
attention to the presented information. Therefore,
when consumers make important decisions and are
known to take a long time evaluating a set of criteria
carefully, it may be effective to present information
in an easy-to-process way as disfluency may increase
their susceptibility to omission neglect. Similarly,
consumers can benefit from our research by understanding how they may be impacted by the time they
spend on marketing stimuli and the information’s
format.

the need for cognitive closure might interact with
disfluency to impact decisions through omission neglect (Kruglanski and Freund 1983).
Finally, our research indicates an interesting backfiring effect of disfluency on omission neglect when
processing time becomes overly long. While we focus
on the debiasing role of disfluency when the processing time is short in the current article, the backfiring
effect might be worth exploring in greater detail in
future research, which could look at more theoretical and practical implications of disfluency’s effects
across different time spans to guide future marketing
designs. Through this work we offer a new, theoretical account of how consumers respond to disfluent
presentations of information as a function of processing time. Our investigation presents new opportunities for future theoretical research and we encourage
more practical research to study the parameters regarding the topic. We hope our contributions to the
field of signage will inspire future research to continue the advancements suggested in this article.

This research focused on advertising billboards, for
which consumers may not have complete control
over how much time they have to view and process
information. Future research might explore how time
and disfluency impact information processing and
decision making in other marketing contexts (e.g.,
marketing through smartphones, laptops, or tablets)
where consumers have more control over the pace
of information flow. The practical importance of our
research might be extended to digital technologies
where consumers quickly scroll through information.
We would expect factors such as individual traits to
have a bigger impact in a context where consumers
have more control over the pace of information processing. Prior research, for example shows that individuals with a higher level of conscientiousness more
readily adjust to greater task difficulty by allocating
more effort to the task (Yeo and Neal 2008). Based on
our findings, they may be less receptive to the debiasing effect of disfluency. Since processing time and the
need for cognitive closure are closely related but remain different constructs, it is worth exploring how
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