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INTRODUCTION
 
The American Marketing Association emphasizes the role of communication 
as vital in marketing activities. Research on signage encompasses the ways 
individuals and businesses use this medium in effective communication 
(Kellaris and Machleit 2016). For many businesses, the most basic function 
of an on-premise sign is to communicate its location to customers (Auffrey 
and Hildebrandt 2017). Taylor et al. (2005) note that communication through 
signs is fundamental and that “next to the human voice, signage is the most 
available and ubiquitous form of speech” (xv). Most discussion on the research 
surrounding the use of signage includes an analysis of signage governance 
and regulations (Jourdan, Hurd, and Hawkins 2013; Chang and Killion 2015; 
Connolly 2012). When it comes to sign regulation, aesthetics refers to how 
signs are visually experienced and appreciated within their environmental 
context by individual viewers, and will vary based on personal tastes, cultural 
preferences, socioeconomic background, and education (Hein, Ngalamulume, 
and Robinson 2010). Researchers have long advocated for effective signage 
graphics as a way to influence consumer perception (Fontaine and Bradbury 
2017). The visual experience of signage includes outcomes on consumer 
inferences that could be apparently straightforward such as the influence 
of visual depiction of movement on a sense of belonging in the community 
(Sundar et al. 2018), to more unintuitive findings such as the role and effect 
of visual disfluency as it increases sensitivity to missing information (Sundar 
et. al. 2019). 

This issue centers on communication effectiveness at the intersection of 
consumers’ perception and consumers’ experience. Overall, this special issue 
explores the visual characteristics of signs as it influences evaluations, purchase 
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intentions, detection of omission, and compliance. 
Given the timing of this issue, the COVID-19 pandemic 
unsurprisingly provided a relevant context in which 
to study consumers’ perception of visual information. 
The global shutdown began as we published our call for 
papers and researchers collected data. The emergency 
of the situation turned well-crafted marketing plans 
into fight-or-flight responses as the situation evolved 
day-by-day. Businesses faced unprecedented times (as 
seems to be the established expression).

When it comes to visual communication, ancient 
examples such as Ostia, Rome’s original port town 
provides vital clues. Ostia, which was inhabited until 
Late Antiquity before it was abandoned  and eventually 
buried, was a working town, the connection between 
Rome and the Mediterranean trade networks, and 
was organized around the Piazzale dei Corporazioni 
(Ashby 1912). Shipping and trading companies could 
set up stalls there, in the mercatus (from which the 
word marketing is derived), and sell the goods arriving 
on their ships. There was an interest in merchants 
setting up something distinctive to identify themselves. 

“The merchants from Musluvium trade here” mosaic 
was a way to identify the stall, but also likely to signal 
that they dealt in different and maybe more exotic 
goods than others (Ashby). Signage and Marketing are 
inexorably linked and have been throughout history. 
Importantly, the heart of that link is the processing 
of visual information by consumers. From antique 
signs to modern forms around us, the way potential 
consumers perceive and give meaning to information 
is a central aspect of all signage communication - the 
topic to which this special issue is devoted. 

The literature in this stream has reached some significant 
milestones since the days of Musluvium signs. Their 
contribution to understanding signs, shedding light 
on consumer behavior and consumer perceptions, is 
still relevant and meaningful to our understanding of 
signage and constitutes an important foundation for 
all research on the topic. Recent attempts to deepen 
our knowledge of signage have brought us closer 
to understanding the complex ramifications and 
implications of such a simple form of communication. 
For example, philanthropists James and Sharon Weinel 
endowed two chairs at the University of Cincinnati 

(James S. Womack / Gemini Corporation Chair of 
Signage and Visual Marketing at the Lindner College 
of Business and Terry Fruth / Gemini Chair of Signage 
Design and Community Planning at the College of 
Design, Art, Architecture, and Planning), which have 
successfully fostered research around the theme or 
signs and signage.  A National Signage Research and 
Education Conferences (NSREC), held annually from 
2010 to 2015, also advanced signage research via 
interdisciplinary presentations and the publication of 
proceeding papers that became an archived knowledge 
base. 

The first presentation of signage research at the national 
American Marketing Association meeting was in 2010, 
“Marketing Students’ Attitudes Towards and Beliefs 
About Commercial Signage” by James Kellaris. In 
2015 the first publication of a signage paper in a major 
academic marketing journal, “A sign of things to come: 
Behavioral change through dynamic iconography” by 
Cian, Krishna, and Elder (2015) occurred. Establishing 
the Academic Advisory Council for Signage Research 
and Education (AACSRE) in 2014 was another milestone, 
as it is the professional organization that launched this 
journal in 2016 and continues to sponsor. Signage and 
wayfinding are ubiquitous, and our understanding of a 
seemingly simple tool of communication consistently 
provides additional research avenues to improve 
efficiency and capture impact on elaborate outcomes. 
For example, in the context of places where people 
must rely heavily on signs, it is interesting to observe 
the nature of incremental change (Symonds 2017). 

The present issue aims at further uncovering the puzzle 
that signage represents. This special issue considers 
the crucial theme of consumer visual information 
processing from multiple angles and disciplinary 
perspectives: (1) considering fundamental properties 
of signs regarding their features, content, complexity, 
and fluency (McNeish 2020; Wu et al. 2020; Knuth, 
Behe, and Huddleston 2020; Isaac 2020) (2) integrating 
the importance of the source of aspects of the message 
(Isaac) and (3) considering the broader context of 
signage use and its implications for information 
processing and heuristic processing (Kellaris, Machleit, 
and Gaffney 2020; Isaac). The focus on consumer 
perception is a fruitful avenue to contribute to the 
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signage literature as a whole. For instance, using the conceptual model of 
signage as a marketing communication proposed by Kellaris and Machleit 
(2016) as a framework, the papers presented here explore and contribute to our 
understanding of antecedents such as the characteristics of signs themselves; 
situational process of evaluation under mortality salience, and the potential 
role of cognitive load on a variety of outcomes such as compliance, likeliness 
to buy, or improved decisions (Kellaris, Machleit, and Gaffney; Knuth, Behe, 
and Huddleston; and Wu et al.).

The COVID-19 pandemic provided a timely event in which to study consumers’ 
perception of visual information. The history of hazard warnings and signage 
is documented from as early as 1686 (Platt 2014). Our knowledge of the use and 
effectiveness of hazard signage typically rests on established systems with clear 
norms and codes (see Espiner 1999; Charlton 2006). The specific context of the 
pandemic, as leveraged by several of the contributors, extends the theoretical 
contribution to meaningful and concrete implications. Kellaris, Machleit, and 
Gaffney (2020) present a series of messages tied to safety measures required 
by social distancing. McNeish (2020) gathered evidence from business signs 
during Toronto’s lockdown. Both articles contribute to our understanding 
of delivering immediate and information-based signs and to the literature 
from a different angle to hazard signage. While dealing with a situation that 
is inherently improvisational (contrary to most of the research on hazard 
signage), both in the characteristics of the message and its communication 
form, the fundamental elements of framing and efficiency remain.

Signage effectiveness ties into some fundamental questions of visual processing. 
Knuth, Behe, and Huddleston (2020) consider the amount of information 
presented on signs and provide insight on the delicate balance between a 
sign’s attractiveness and its complexity. As the amount of information on a 
sign increases, so does its complexity; however, a certain threshold must be 
reached for the sign to contain enough information to be helpful. The authors 
observe this impact directly by recording the perceptual process and sign 
complexity level using eye tracking data. They develop prescriptive guidelines 
by observing the impact of sign complexity on consumers likeliness to buy. 
Isaac’s (2020) article contributes to the dialectic between sign complexity and 
clarity. A business’ sign may contain information that comes from third-
party sources in the form of an accolade or honor. Communicating about the 
source of the accolade increases complexity, so it is important to understand 
if such information is beneficial to the consumer. Isaac’s research shows that 
attribution of an accolade claim increases the perceived credibility of the 
organization and provides evidence that source attribution in accolade claims 
has a positive impact on evaluations. This holds true in the context of physical 
signage when consumers are likely to be engaged in heuristic processing. 

Wu et al.’s (2020) findings also tie into the role of complexity. They do not vary 
the amount of information on a sign, but instead alter the ease or difficulty 
that information can be perceived by changing the lettering and contrast of 
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the message and the background. In the context of 
research on the effects of perceptual information, this 
article shows that the impact of this perceptual fluency 
depends on the amount of time consumers have to 
process information (see Sundar et al. 2018). Taken 
together, the results of these papers provide interesting 
perspectives on the constitutive elements of signs: 
amount of information, lettering, background contrast. 
They also represent a range of signage communication 
outcomes, such as purchase and compliance intentions, 
as well as downstream reactions to new information.

Exploring further some of these fundamental 
questions of visual processing and sign effectiveness, 
Kellaris, Machleit, and Gaffney (2020) did not vary 
the amount of information or the difficulty to process 
it, but consider other essential characteristics of the 
message, such as framing a request as a demand or 
using rhyming language. They considered the way 
those interact with other elements on the sign or 
affect consumers outside of the sign itself (mortality 
cues). The interaction between the characteristics of 
the message and the state of anxiety of consumers 
leads to varying levels of compliance. Generally the 
papers in this issue provide a better understanding 
of the appropriate content and messaging that should 
be included in a sign by considering a signs’ features 
as well as how they interact with the consumer’s 
immediate situation and how broader contexts 
influence their evaluation. Each helps uncover a bit 
more of the fundamental mechanisms at play in sign 
communication and consumers’ perception. The 
pandemic changed consumers’ state of mind as they 
receive this information. It rapidly, radically, and 
universally changed out environments. In that context, 
Kellaris, Machleit, and Gaffney consider how mortality 
salience was heightened by the pandemic, impacted 
consumers’ affect towards signs and ultimately their 
compliance with the message. They provide valuable 
insight into how messages should be communicated 
in emergency situations. 

When modern technologies are unavailable to deliver 
adaptative and timely information and circumstances 
limit preparation time, retailers sometimes must rely 
on simple handwritten signs on doors and windows. 
McNeish (2020) observes that retailers will use a variety 

of fast response techniques to immediately shape and 
guide consumer behavior in the face of changing 
conditions. They provide observations on how rapid 
response signs vary around the availability of time, 
business capabilities, and business size. Differences 
in sign type, size, and the front used connects to 
the importance of the sign features investigated 
by Knuth, Behe, and Huddleston (2020) and Wu et 
al. (2020). McNeish provides a fascinating account 
as they bear witness to Toronto shutting down and 
businesses having to communicate with potential 
consumers from a distance. From the sudden stop of 
business activity to new rules being communicated 
as they were being developed, signs were a necessary 
emergency communication channel. Consumers’ 
response, however, is conditioned by more than the 
nature of the signs and the information they deliver. 

We are pleased to offer this special issue on effective 
signage communication. We hope readers will find 
theoretical advances, empirical findings that can 
be used to inform evidence-based decisions, and a 
multitude of interesting ideas for future research.

August, 2020
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Abstract /  

Retail signage provides information from the 
marketer to facilitate product purchase. An 
increase in sign information creates greater 
sign complexity, which raises the question: for 
consumer product choices, what quantity of 
information is helpful versus overwhelming? 
We hypothesize that consumers would 
allocate more visual attention to complex 
signs and that sign complexity would be 
a predictor of likeliness to buy (LTB). Five 
experts rated 105 real garden center signs for 
complexity and five low, moderate, and high-
complexity signs were selected for the study. 
Signs were incorporated into Tobii X1 Light 
Eye Tracker software, where 85 non-student 
subjects rated sign attractiveness and LTB 
from a display containing that sign. Subjects 
allocated greater visual attention (higher 
fixation count and longer total fixation 
duration) to more complex signs, which were 
also rated as most attractive. Initial regression 
results showed sign attractiveness and 
fixation count were positive predictors of LTB, 
while complexity and total fixation duration 
were inversely related to LTB. Mediation 
analysis showed that fixation duration fully 
mediates fixation count impact on purchase 
intention. Results suggest that information-
rich messaging in high complexity signs, while 
seen as attractive, may give consumers too much 
information and higher cognitive load, which 
makes decision-making more difficult.

Keywords /

attractiveness; consumer; survey; complexity; 
retail sign

Simple or complex? Consumer response  
to display signs1

Melinda Knuth
Doctoral Student
Department. of  
Horticultural Sciences, 
Texas A&M University

melindaknuth@tamu.edu

Bridget K. Behe*
Professor 
Department of 
Horticulture, 
Michigan State University

behe@msu.edu

*corresponding author

Patricia T. Huddleston
Professor 
Department of Advertising  
& Public Relations,  
Michigan State University

huddles2@msu.edu

INTRODUCTION
The retail environment can overwhelm consumers with visual cues such as 
merchandise, display fixtures, and signage. Signage is an important mar-
keting communication tool which may influence and persuade consumers 
at the point of purchase (Kellaris and Machleit 2016). For unpackaged or 
minimally packaged goods (e.g. plants, apparel, produce), signs can facili-
tate the buying decision by providing product information that may not be 
readily discernable by simply viewing the product. Yet, what is the best level 
of signage information to motivate a purchase, without overwhelming con-
sumers? Scant work has investigated retail sign complexity and its influence 
on purchase intention. In a study of print advertisements, Pieters et al. (2010) 
classified traditional measures of visual complexity as feature complexity; 
their research indicates that visual complexity, composed of both feature and 
design complexity, greatly differed in their impact on visual attention and 
attitude toward the ad. While increased feature complexity had mixed results 
on favorable evaluations, increased design complexity had a more consistent 
correlation with longer gazes and more favorable attitudes toward the visual 
display (Pieters et al.). Using those findings as the motivation for the present 
study, our goal was to investigate the role of sign complexity on likeliness to 
buy. We speculate that complexity will play a role in visual attention, sign 
attractiveness, and purchase intention. 

LITERATURE REVIEW
Visual complexity
Perceived complexity, a subjective property of signage, is an evaluative label 
that consumers might attribute to a sign and may impact how consumers 
cognitively process the information presented (Kellaris and Machleit 2016). 
1 Funding for this study was provided by Metro-Detroit Flower Growers Association. Technical assis-
tance by Lynne Sage was invaluable to completing this study.



8Interdisciplinary Journal of Signage and Wayfinding; Vol. 4, No. 2 (2020)

Processing fluency refers to the “subjective evaluation of how easily a stimulus 
is processed,” and this concept describes how people cognitively monitor the 
mental effort required for processing a stimulus (Orth and Crouch 2014, 526; 
Schwarz 2004). Visual complexity theory helps to explain the mechanism 
behind processing fluency and explains how “visual input interacts with 
the perceiver to generate behavior and experience” (Donderi 2006, 84). 
Berlyne’s (1974) aesthetic theory proposes an inverted U relationship of visual 
complexity with consumer response; the inverted U-curve depicts mid-range 
visual complexity as the most appealing and capturing the greatest consumer 
attention (Berlyne 1974; Tuch et al. 2009). In other words, moderately complex 
images may be more appealing and command more visual attention than 
simpler or more highly complex images. 

Table 1 summarizes the current empirical literature on complexity with regards 
to design, purchasing intent, functionality, and cognitive processing and the 
inclusion of images. While many of the studies included images, not all did. 
Three assessed purchase intention and one measured purchase consideration. 
One study included a construct similar to attractiveness: aesthetic appeal. 
None of the literature in this review investigated the complexity of signs 
focusing instead on webpages, print advertisements, product images, 
product descriptions, brand logos, and shopping environments. The degree 
of complexity varied depending on the stimuli being observed. Complexity 
had an impact on purchase intent in these four studies: Anderson and Jolson 
(1980); Geissler et al. (2006); Puškarević et al. (2016); and Putrevu et al. (2004).

Simple Designs
Advertising managers have traditionally shown a preference for simplicity in 
advertisements, as less complex stimuli are generally easier to process, resulting 
in higher fluency (Anderson and Jolson 1980; Shuptrine and McVicker 1981; 
Janiszewski and Meyvis 2001; Reber, Schwarz, and Winkielman 2004; Reber, 
Wurtz, and Zimmermann 2004). Several studies have analyzed consumer 
responses to design complexity, for example Orth and Crouch (2014) 
demonstrate that lower complexity enhances the perceived attractiveness 
of products and packages and Eytam et al. (2017) find that the majority of 
subjects (~75%) rated simple designs as easiest to use but lower in functionality. 
Therefore, a bifurcation emerges: simplicity in design is to remove as many 
unnecessary elements as possible, yet the reduced functionality is not always 
appreciated by consumers (Berlyne 1974; Thompson et al. 2005). Simple 
designs may be easier to process and be most attractive but may not necessarily 
provide sufficient information, nor evoke the greatest likeliness to buy.

Medium and High Complexity Designs
Increasing the design complexity of a visual message is correlated with 
increased curiosity and sustained visual attention (Pieters et al. 2010). 
Moderate complexity has been associated with maximum appeal for message 
designs (Berlyne 1974; Geissler et al. 2006). Although medium complexity is 
generally preferred, lower levels of perceived complexity have been associated 
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Table 1 / Complexity Literature
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Table 1 / cntd. 
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Table 1 / cntd. 

with increased performance in search tasks, comprehension, and recall (Tuch 
et al. 2009). 

Consumer characteristics influence the perception of complexity and complex 
designs can create both positive and negative associations. Knowledge can 
be a significant moderator for visual, technical, and lexical dimensions of 
complexity (Putrevu et al. 2004). Also, information-rich messages seem 
to be more effective for highly involved consumers, suggesting that those 
consumers were less likely to suffer from information overload and, hence, 
were persuaded by the information contained in more complex messages 
(Putrevu et al.). Dellaert and Stremersch (2005) and Eytam et al. (2017) 
further confirm that consumers are more willing to accept the complexity of 
a customized product if they perceive a higher product utility or functionality. 
Yet, high complexity may cause feature-fatigue because feature-laden products 
may frustrate users and reduce satisfaction (Goodman and Irmak 2013; 
Thompson et al. 2005). Negative feelings towards greater complexity may 
reduce purchase probabilities.

Characteristics associated with higher complexity such as irregular shapes, 
greater detail (such as visually rich photographs), and increased variety of 
objects increase the likelihood of higher order processing (Donderi 2006). 
However, higher complexity is not always seen as a positive. Orth and Wirtz 
(2014) sought to establish visual complexity effects on approach / avoidance 
behavior through processing fluency and perceived attractiveness of an 
environment. In their work, two stores were evaluated on their perceived 
complexity. The main result is that complexity has a significant negative effect 
on perceived attractiveness and on perceptual load. However, perceptual load 
(amount of distractor information) fully mediates the relationship between 
complexity and shopping experience. This confirms that complexity operates 
through perceptual load to negatively affect the shopping experience for 
consumers. In this case, more visually complex environments are detrimental 
to the shopping experience because of the increased load they place on 
customers (Orth et al. 2016). 

Design Complexity and Attention
To process the visual information, visual attention must first be allocated 
to a stimulus, or sign (Kellaris and Machleit 2016; Tang 2020). This form 
of attention is related to processing ease and fluency (speed); for example, 
greater attention to complex words leads to shorter processing time (Rayner 
2009). Complexity can influence visual attention negatively, as crowded 
shelf displays can disrupt shoppers’ visual attention by slowing down the 
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cognitive processing required to locate an item (Pieters 
et al. 2010; Clement et al. 2013). This cognitive load, 
where individuals monitor and try to gain control 
over their thoughts and mental effort when processing 
input, can deplete a person’s attention capacity (Lavie 
2000; Schwartz et al. 2013). When visual complexity  
increases so does mental processing effort. Gilbert et 
al. (1988) show that individuals who try to actively 
control their visual attention and ignore nuisance 
stimuli (e.g. crowded displays) perform worse on a 
subsequent task than subjects who view the same 
meaningless stimuli but do not actively try to ignore 
them. Therefore, complex display designs may impede 
consumer purchase choice because the effort to 
cognitively process the display distracts from the goal 
of the display – to motivate purchase.

Eye Movement
Eye movement is an indicator of visual attention, 
decision-making processes, and choice (Ares et al. 2014; 
Behe et al. 2017; Hepworth et al. 2010; Huddleston et 
al. 2018; Milosavljevic et al. 2012; Mundel et al. 2018; 
Werthmann et al. 2013). This information is collected 
in an objective, non-invasive manner by observing 
gaze behavior and computing metrics, such as fixation 
duration and fixation count (Vu et al. 2016). Fixation 
duration is the length of visual stop on an object, while 
fixation count is the number of stops in a visual area 
of interest (AOI). For complex visual stimuli such as 
displays, eye fixations are necessary in identifying and 
cognitively processing objects (Chandon et al. 2009). 

Humans are blind during physical eye movement 
(saccade), except for smooth pursuit saccade, an 
example of which would be watching a car drive past. 

“Visits” are a visual metric that include both saccades 
and fixations in a specific AOI. Given the inability to 
see during eye-movement, fixations, not visits, are 
the more common metric. Additionally, fixation 
count (FC) and total fixation duration (FD) are highly 
correlated. FC is the number of times a person views 
a specific area and FD is the sum of fixation times in 
a specific area of interest. If a subject had 10 fixations 
(FC=10) in a specific AOI, each lasting 0.1 second, the 
FD is 1 second. Although the measures are related, 
they do highlight different aspects of visual attention, 
as where FC indicates the number of “looks” an area 

attracts FD is an aggregate measure of time in that area.

In consumer behavior contexts, eye-movements are 
thought to be controlled by top-down and bottom-up 
processes in choice tasks (Orquin and Loose 2013). 
Top-down processes refer to characteristics about the 
consumer, such as individual traits. Bottom-up factors, 
on the other hand, refer to characteristics about the 
stimulus, such as signs or products. Top-down and 
bottom-up factors contribute to attention and, thus, 
both affect meaning derived from the stimuli (Hud-
dleston et al. 2015). Top-down information assessment 
is considered as goal-driven attention and bottom-up 
is commonly defined as stimulus-driven attention and 
is controlled by marketers who regulate the visual 
stimuli on displays (Corbetta and Shulman 2002). 

The evidence linking FC to complexity is mixed. 
Huddleston et al. (2015) found a negative relationship 
between the FC and LTB in a retail center context while 
other studies have confirmed a positive relationship 
between visual complexity and FC (see Chassy et al. 
2015; Wang et al. 2014). Interestingly, Wang et al. 
found that FD was similar for websites, despite varying 
degrees of complexity; however, for complex tasks 
on moderately complex websites, FD is greater. This 
could be attributed to load theory of attention, which 
explains how a person can filter unnecessary stimuli 
under conditions of high perceptual load (Wang et 
al. 2014). Van der Laan et al. (2015) investigate the 
effect of FD on choice and they found that the preferred 
choice was fixated upon longer. Thus, we hypothesize:
	  
	 H1a: Signs classified as highly complex (vs. 
moderate or low) will have the highest FD;
	
	 H1b: Highly complex signs will have the 
greatest FC.

Attractiveness
Attractiveness, “the quality of being pleasing or 
appealing to the senses,” is a subjective property, 
and several dimensions of attractiveness (aesthetics, 
arousal, functionality, and f luency) have been 
investigated in the context of product evaluation 
(Kellaris and Machleit 2016; “Attractiveness” 2020). 
Of these dimensions, aesthetics is a predictor of 
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preference across all levels of visual complexity regardless of user type (Eytam 
et al. 2017). Thus, if a consumer finds an item to be attractive, then regardless 
of the level of packaging or signage complexity, the consumer will prefer that 
particular item. These aesthetic appraisals happen within a few seconds and 
a key driver of attractiveness is how fluently viewers are able to process the 
stimulus (Lindgaard et al. 2006; Mollerup 2015; Tractinsky et al. 2006; Reber, 
Wurtz, and Zimmermann 2004).

Fluency is the subjective experience of ease with which a person processes 
a stimulus and an important source of information (Reber, Wurtz, and 
Zimmermann 2004). Sometimes consumers misattribute the fluency to 
the stimulus and associate more fluent stimuli with greater attractiveness 
(Schwarz). In Puškarević et al. (2016), a study similar to Wedel and Pieters 
(2008), consumer attitude towards advertisements with different typeface 
figurations were evaluated on a five-point Likert scale using three variables: 
likeable, favorable, and interesting. Findings show that consumers pay 
attention to and find advertisements most attractive when the short verbal 
cues are depicted through rhetorical figuration, indicative of the observation 
that simple advertisements are most attractive (Puškarević et al. 2016). In this 
study, we use signage as an advertising format and hypothesize that:

	 H2: Consumers will rate moderately complex signs as more attractive 
compared to simple or high-complexity signs;
	
	 H3a: Sign complexity is a predictor of Likeliness to Buy (LTB) a product 
from a display containing that sign;
	  
	 H3b: More attractive signs will evoke a higher LTB;
	  
	 H3c: Greater visual attention to the number of elements in the display 
(FC) will evoke a greater LTB;
	  
	 H3d: More visual attention through total time processing (FD) will 
indicate a greater LTB.

Figure 1 / Theoretical model predicting 

purchase intent showing hypotheses and 

measures
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MATERIALS AND METHODS
Stimuli
To develop the study stimuli, a selection of 105 images were taken from 
displays in U.S. garden retailer centers. This selection was designed to ensure 
a broad array of sign complexity, based on attributes described in Pieters et al. 
(2010), was present. A team of five raters gauged sign complexity based upon 
the following criteria: quantity of objects (many = complex), irregularity of 
objects (irregular = complex), dissimilarity of objects (dissimilar = complex), 
detail of objects (detail = complex), asymmetry of object (asymmetric = 
complex), and irregularity of object arrangement (irregular = complex). The 
raters were trained independently, and each evaluated all of the images; their 
ratings were averaged and subject to mean separation by SPSS (data available 
upon request). Of the 105 images, 5 low, medium, and high complexity signs 
were then selected for the study, totaling 15. 

Low complexity signs have mean scores at least one standard deviation (SD) 
above the minimum (1.00) and a SD of raters less than two-thirds the overall 
SD (1.12). Moderate complexity signs are scored at one SD above the mean 
(0.560) and a SD of the raters less than 2/3 of the overall SD (1.12). High 
complexity signs have 1 SD under the maximum and a SD of the raters less 
than 2/3 of the overall SD (1.12). To further reduce the number of images, those 
with the lowest standard deviations and with means closest to the overall 
minimum, mean, and maximum are chosen for the low, moderate, and high 
complexity categories, respectively. Figure 2 (below) shows the stimuli in 
each complexity level.

Images were then randomized and incorporated into the Tobii X1 Light Eye Track-
er software and pre‐tested with several subjects prior to study implementation to 
beta-test for subject fatigue and experiment timing. The eye-tracking camera was 
mounted on the study’s computer monitor and the images were located centrally 
on the screen. 

Procedure
To test our hypotheses, an experiment with a protocol and instrument 
approved by the University Committee on Research Involving Human Subjects 
was conducted using the selected signs (IRB# x18-1348e Category: Exempt 
2). Collected data were analyzed with SAS System for Windows (Version 
9.4). After visually evaluating each image, subjects rated their likeliness to 
buy (LTB) a product from a display and sign attractiveness.  Attractiveness, 
consisting of a three-item scale (likeable, beautiful, and attractive) are 
measured using 5-point Likert scales. Likeliness to buy (LTB) is measured 
using a 11-point Juster scale (0=no probability of purchase, 10=certain 
probability of purchase). At the end of the experiment subjects complete a 
separate computer-based questionnaire (Qualtrics Online Survey Software) 
containing sociodemographic information.

Data were collected in the fall of 2018 at two large American universities and 
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subjects, largely non-student, were recruited through email invitations sent 
to departmental panels. Upon arrival at the testing location, subjects were 
greeted, provided with an informed consent form, and paid a $10 incentive; 
they then conducted the eye-tracking portion of the study, followed by a 
purchase and demographic questionnaire.

Eye-movement tracking process 
Once seated at the Tobii eye-tracking device, the eye-tracker was calibrated 
to the subjects (Behe et al. 2013). The study began with instruction and 
practice slides. Each of the 15 stimuli were preceded by a 2 second bull’s eye 
to reposition the subject’s gaze to one of the 4 corners of the screen to avoid 
central gaze bias. In addition to the LTB and attractiveness ratings, two visual 
measures of attention, fixation count (FC) and fixation duration (FD) with FD 
calibrated to a hundredth of a second, were extracted.

Sample Characteristics
The study sample is 73% female (SD = 0.44) and has a mean age of 34 years 
(SD = 11.92). There is an average of 2 adults per household (mean = 2.05, SD = 
0.79) and 75% of the households have at least 1 child (mean = 0.75, SD = 0.02). 
The percentage of subjects who completed a 4-year college degree or greater 
is 80.2% of the sample (mean = 5.18; SD = 1.36). Household income averages 
$62,559 (SD = 49.21). Ninety-five percent of the population is plant purchasers. 

Regarding the participants’ plant purchase habit, the three most purchased 
plant categories are herbs (58%, mean = 0.58, SD = 0.5), indoor foliage plants 
(49%, mean = 0.04, SD = 0.50), and annuals (44%, mean = 0.44, SD = 0.5). The 
average subject purchases plants in two of the plant categories listed (mean 

Figure 2 /  Signs within experiment displayed by complexity category
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low), but FC in high complexity signs is similar to signs 
classified as moderately complex (28.9 moderate) (see Ta-
ble 2).

Hypothesis 2: Consumers will rate moderately 
complex signs as more attractive compared to simple 
or high-complexity signs. 
Using participants’ composite rating of sign attrac-
tiveness for each of the 15 signs, results show that 
signs classified as highly complex have the greatest 
attractiveness (mean=0.678, SE= 0.02) compared to 
low (mean=0.134, SE=0.03) or moderate complexity 
signs (mean=-0.659, SE=0.04). This is confirmed with 
a Tukey’s HSD (High v. Low =1.337, p=0.0001; Moder-
ate v. Low=0.790, p=0.0001; High v. Moderate=0.554, 
p=0.0001). Thus, Hypothesis 2 is not supported; con-
trary to this hypothesis, highly complex signs are rated 
as most attractive while low complexity signs are rated 
as least attractive.

Hypothesis 3: Sign complexity, sign attractiveness,  
FD, and FC are predictors of LTB. 
To test Hypotheses 3a-3d, we examined both simple 
pairwise correlations (Table 3) and conducted a re-
gression. Sign Complexity (β=-0.1936), Attractive-
ness (β=1.8868), FC (β=0.0093), and FD (β=-0.0404) 
are all predictors of LTB, however, sign complexity 
and FD are inversely correlated to likeliness to buy. 
Therefore, regression results support Hypothesis 3b 
and 3c. Approximately two-thirds of the observed 
variation in LTB are explained by this model, with 
attractiveness having the greatest explanatory power  
(R2 = 0.6842). 

Because FD and sign complexity were negatively re-
lated to purchase intention, a mediation effect of FD 
is suspected and following Baron and Kenny’s (1986) 
recommendation for testing mediation, a series of re-
gressions was conducted. First, we found that FC is 
positively related to FD (F=13342.08, p=0.0001). Next, 
regressing FC on purchase intention uncovered a pos-
itive result (F=20.4098, p=0.0001), as did regressing 
FD on purchase intention (F=17.5186, p=0.0001). Sim-
ply stated, both FC and FD independently increased 
purchase intention, however, regressing FC and FD on 
purchase intention showed that FD was no longer a sig-
nificant predictor of purchase intention (FC: F=2.8856, 

= 2.42, SD = 1.56). These values are consistent with 
national statistics on plant purchases (Butterfield and 
Baldwin 2015).

Analyses
Sign complexity is the independent variable 
and the dependent variables are visual attention 
measures (fixation count and fixation duration), 
sign attractiveness, and likeliness to buy (LTB). 
Sign attractiveness is measured using a three-item 
construct: “How attractive is this sign?” (0=very 
unattractive, 5=very attractive) “How beautiful is 
this sign?” (0=not at all beautiful, 5=very beautiful) 
and “How likeable is this sign?” (0=very unlikeable, 
5=very likeable), whereas LTB is measured using an 
11-point Juster scale (0=no probability of purchase, 
10=certain probability of purchase) (Juster 1966). 
The Principal Component Analysis of the three items 
used to measure attractiveness accounts for 85% of the 
variance (Cronbach Coefficient Alpha Standardized 
= 0.9281). The three items have loadings over 0.600 
(Attractive = 0.9519, Beautiful = 0.9420, Likeable = 
0.9111) and are used as a single construct to measure 
attractiveness.

A series of one-way ANOVA analyses, by complexity, 
was conducted to test H1a, H1b, and H2. Differences 
between sign complexity levels are tested with Tukey’s 
HSD. To test all parts of H3, a regression assessed 
impact of sign complexity, sign attractiveness, and 
visual measures (FC and FD) has on LTB.

RESULTS
Hypothesis 1a: Signs classified as highly complex 
(v. moderate or low) will have the highest FD. 
Signs with high and moderate com-
plexity have a similar FD (6.1high vs.  
5.8moderate) which was greater than signs 
classif ied as low complexity (4.7 low)  
(see Table 2). Thus, Hypothesis 1a is partially support-
ed.

Hypothesis 1b: Highly complex signs will have the 
greatest FC. 
In partial support of Hypothesis 1b, signs categorized 
as highly complex have a greater FC as compared to 
signs categorized as low complexity (29.7high vs. 24.1 



17Interdisciplinary Journal of Signage and Wayfinding; Vol. 4, No. 2 (2020)

Table 2 / Test of eye tracking means and standard deviations (SD) by sign1

Table 3 / Pairwise correlations of independent variables

Table 4 / Regression Analysis of Likeliness to Buy (LTB) by Attractiveness, Sign Complexity, Fixation 
Count, and Fixation Duration
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p=0.0895; FD: F=0.0240, p=0.8770), indicating that FD mediates the effect of 
FC on purchase intention.

To summarize, subjects spent more time (higher FD) viewing high and mod-
erately complex signs and across more areas (higher FC) as compared to lower 
complexity signs. Highly complex signs were found most attractive, with 
moderately and then low complexity signs following. A negative relationship 
between sign complexity and FD on purchase intention exists, meaning that 
lower complexity and a shorter glance increased purchase intention. However, 
there was a positive relationship between attractiveness and FC on purchase 
intention, indicating that a more aesthetically pleasing sign drew more looks 
increasing purchase intention. The series of regression analyses shows that 
FD mediates the relationships between FC and purchase intention, meaning 
that shorter viewing time decreased the number of possible areas at which 
to look or pieces of information that could be acquired.

DISCUSSION 
The objective of this study is to explore the relationship between sign com-
plexity, visual attention, perceived attractiveness of signage, and likeliness to 
buy. Pieters et al.’s (2010) complexity criteria are used by trained judges to 
characterize low, medium, and high complexity signs. Previous studies re-
port that moderate complexity is most appealing to consumers, whereas our 
findings show the highest complexity level is rated as most attractive (Berlyne 
1974; Pieters et al.). This could be the result of study participants finding 
greater functionality in the high-complexity signs (i.e. more salient infor-
mation) and low functionality with low complexity signs and because plants 
are living products that are expected to grow and change, consumers may 
require more information before investing in a perishable product to reduce 
a perceived risk (Etyam 2017; Behe and Fry 2019). In this purchase context, 
and contrary to Thompson et al. (2005), reducing sign functionality is not 
desired. Also, consumers with an existing information base may need more 
detailed information provided by complex signage as a basis for comparison 
against that existing knowledge (Putrevu et al. 2004). This is confirmed by 
previous work that describes how consumers are more willing to accept the 
complexity of a customized product if that product allows them to achieve a 
higher product utility or functionality (Dellaert and Stremersch 2005).

The study participants found greater visual appeal in the higher complexity 
signs, potentially the result of finding highly complex signs more attractive 
because they have greater aesthetic appeal (see Janiszewski and Meyvis 2001; 
Reber et al. 2004a; 2004b). While we did not measure fluency, it is possible 
that consumers found greater fluency, a subjective measure based on the indi-
viduals’ experience with the stimulus, in the combination of text and images 
present in highly complex signs. Since all the participants have previously 
purchased plants, they may have found greater fluency in highly complex 
signs because of their familiarity with these types of signs or products or 
expected to see this type of sign in a garden store or retail center. A relation-
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ship between familiarity and perceived attractiveness 
has been found in previous work (Peskin and Newell 
2004). Future studies should investigate the relation-
ships between fluency, familiarity, and attractiveness, 
and in turn, the ability of these constructs to predict 
purchase intention.

Contrary to Hypotheses 3a-3d, complexity is inverse-
ly related to LTB (purchase intention), so, while the 
respondents found more complex signs to be more 
attractive, this did not result in higher purchase inten-
tion. A seeming disconnect, this aligns with Iyengar 
and Lepper’s (2000) study, which finds that consumers 
are more attracted to a larger product display but are 
more likely to purchase from a limited product display. 
In forming purchase intention some information may 
be necessary, but too much information may lead to 
excessive higher order processing which in turn de-
creases purchase intention (Donderi 2006).

Hypotheses 1a and 1b, which explore visual attention 
and sign complexity, is supported; high complexity 
signs garnered more visual attention (i.e. higher fix-
ation count and total fixation duration). This finding 
is consistent with Pieters et al. (2010), who confirm 
that advertising complexity increased visual attention, 
and with Morrison and Dainoff (1972), who show that 
greater sign complexity resulted in longer looking time.

A positive relationship exists between likeliness to buy 
and fixation count, thereby indicating that participants 
allocate more “looks” to the point of purchase signs. 
This allocation of visual attention supports Behe et al. 
(2014), in that consumers seek out and find desired 
or useful information faster when it is important to 
them, almost as if they unconsciously sort through 
the information present on the sign to “cherry-pick” 
what would help them make a purchase decision. This 

“cherry picking” would be supported in the observed 
higher FC. Further, the inverse relationship between 
fixation duration and likeliness to buy refutes previ-
ous studies (Atalay 2012; Glaholt and Reingold 2009; 
Krajbich 2010).

Finally, the study also found a mediation effect of FD 
on FC predicting purchase intention. Intuitively, a per-
son would have fewer “looks” if they were not looking 

as long. Maughn et al. (2007) reported that the study 
participants liked a bus advertisement more if they 
looked at it longer. Yet, the evidence in the present 
study shows that the time spent viewing a sign (FD) 
limits how many individual pieces of information (FC) 
can be gleaned from it. 

CONCLUSIONS
The impetus for this study is the application of Piet-
ers et al.’s (2010) visual complexity criteria to a retail 
setting (garden centers) using point of purchase sig-
nage. We found that moderate / high complexity signs 
captured more visual attention (FD) and motivated 
consumers to view more areas in the signs (FC), which 
was similar to Chassy et al. (2015). Based on previous 
research, we predicted that consumers would prefer 
moderately complex signs over simple/highly complex 
signs, but this was not the case. Highly complex signs 
are perceived as more attractive, but greater attractive-
ness did not enhance purchase intention. Perceived 
attractiveness and complexity are positively related, 
i.e. more elements created a richer image and a more 
pleasing view, however, simply finding a complex sign 
as attractive did not stimulate purchase intention. 
More information, while creating a more attractive 
image, could have cluttered the path to a purchase 
decision; not all of the information on a complex sign 
was useful to all of the study subjects. 

The challenge for a retailer is to identify the infor-
mation that is most useful to a broad customer base 
and strike a balance between information and quality. 
For example, price as a search attribute is quite often 
an important, if not essential, input to the purchase 
decision and needs to be included in a display sign. In 
this study, respondents were not asked to identify what 
information was useful, but future work should seek 
to capture usefulness of information and to whom it 
matters most. A perceived overabundance of informa-
tion in the high complexity signs actually reduced the 
likelihood of purchase intention, but it is unknown 
what information is superfluous. For example, high-
lighting experience attributes, such as a tomato’s flavor 
or basil’s aroma, may be helpful in a purchase decision 
to some customers—others though may seek out cre-
dence attributes and would rather know if the plant 
was grown organically or from a local producer. Teas-



20Interdisciplinary Journal of Signage and Wayfinding; Vol. 4, No. 2 (2020)

ing out the underpinnings of this intricate relationship should be a focus of 
future research. 

From a managerial standpoint, the inverse relationship between likeliness 
to buy and complexity suggest that low complexity signs are appropriate for 
impulse purchases where the seller is trying to encourage a quick decision 
(Hausman 2000). In light of emergent text-based (SMS) marketing, there may 
be a mechanism to send a potential customer the customized information 
that reduces the perceived information clutter unintentionally communicated 
by highly complex signs. Future research should focus on the sign element 
combinations that lead to perceived attractiveness, which, as determined in 
this study, leads to purchase intention. For example, will using text to high-
light the benefits (vs. features) of a plant or any other product resonate with 
consumers (Hall and Knuth 2019a; 2019b; 2019c)? How should images be 
integrated into the point of purchase signage? Will information-rich mes-
saging create cognitive overload for consumers? What is the correct balance 
between information and images to enhance both perceived attractiveness 
and purchase intention? Another fruitful avenue for study is to measure both 
the perceived fluency and cognitive load that high and low complexity signs 
present and then analyze these constructs in light of purchase intention.

One potential limitation to this study is the lack of product images on low 
complexity signs. Since the complexity criteria for this study originated in 
Pieters and Wedel (2010), where the number of images were one of the evalu-
ation criteria, the number of images for these signs were minimized. Choices 
of signage to reflect the different complexity levels in the main study were 
based on the mean / standard deviation of the judges’ responses. As a result, 
some signs were primarily text and without images of the plant or produce 
and may have altered the sign’s complexity rating. Perhaps also, other experts 
would have assessed the signs differently. Future studies should investigate 
a broader array of products and signs to determine how perceptions vary by 
product type or also include a complexity rating by participants.

In addition to the research questions previously mentioned, future research 
could investigate in what circumstances low or high complexity signs might 
be more effective in eliciting purchase intention (e.g. impulse purchases). For 
premium price points or for featured products a more complex sign could 
be more effective in motivating consumers to learn more about the product 
and dive into the details. Typically, in-store signs present other dimensions 
such as brand credibility and readability, which may influence perceived at-
tractiveness, complexity and therefore, purchase intention. Top down factors 
(e.g. expertise, time, pressure) might also influence these constructs and will 
be considered as a future research area.
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Abstract /  

Organizations that have received an accolade 
or honor often share this information with 
current or prospective customers, either in 
a digital (i.e., on their website, social media, 
etc.) or physical (i.e., on-premise signs, 
outdoor signs, etc.) format. When publicizing 
their achievement, marketers must make 
decisions related to source attribution—that 
is, how much detail to provide and how 
prominently (if at all) to mention the third-
party entity that bestowed the accolade 
upon them. This is an important question, 
particularly with respect to physical signs 
where informational complexity is often 
detrimental and visual clarity is paramount. 
In this research, I examine whether source 
attribution in signage materially affects 
consumer evaluations and behavioral inten-
tions. Across three studies, I find converging 
evidence that source attribution in accolade 
claims does in fact bolster evaluations and 
behavioral intentions, even in the context 
of physical signage when consumers are 
likely to be engaged in heuristic processing. 
Furthermore, I provide evidence that these 
more positive judgments arise because 
attribution increases perceived credibility of 
the organization receiving the accolade. 

Keywords /

awards; credibility; source attribution; 
heuristic processing; advertising claims
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INTRODUCTION
When designing effective on-premise or outdoor signs, advertising agencies 
routinely stress the importance of simplicity. Clear Channel Outdoor, the 
oldest outdoor advertising company in the United States, notes on its website: 

“Simplicity is the fundamental guideline for creating good out-of-home design. 
The most effective out-of-home designs capture the essence of a message 
with lucid expression” (Clear Channel 2019). This fundamental design 
principle applies not only to outdoor signs, but also to on-premise signs. 
In its best practice standards, the United States Sign Council Foundation 
advocates short messages and simple typography for on-premise signs as 
those require less time to read and mentally process (Garvey et al. 2018). 
Academic research has corroborated the view that greater visibility (achieved 
through conspicuousness and legibility), in concert with lower informational 
density and complexity, usually enhances the effectiveness of a sign as a 
communication vehicle (see Bullough 2017; Stempler and Polger 2013; Van 
Loock, Vermeir, and Geuens 2010). 

Signs, however, are often meant not only to educate and inform, but also 
to change attitudes and persuade potential customers. In such situations, 
richer and more detailed content—with greater informational density and 
complexity—may be more effective because it offers greater specificity and 
enhanced credibility (MacInnis et al. 1991; Morrison and Dainoff 1972; 
Phillips 1997). I contend that there is an inherent tension between simplicity 
and credibility in certain types of persuasive signage. The present research 
focuses specifically on signs that contain accolade claims, those which 
tout endorsements, awards, or honors that an organization has received—
presumably from a third-party entity or accrediting body. When sharing 
news of its accolade with current or prospective customers, an organization 
must make decisions related to source attribution—that is, how much detail 
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Importantly, accolade claims vary considerably with 
respect to the level of detail provided about the 
accolade and even the third-party entity that conferred 
the accolade. The provision of fewer details is especially 
likely for signage, where physical space is at a premium 
and organizations may feel compelled to adhere to the 
principle of simplicity. Figure 2 provides examples of 
signage where the identity of the third-party entity 
who conferred the accolade to the organization is 
absent. Such claims are considered low in source 
attribution. 

THE CASE FOR LOW SOURCE ATTRIBUTION
Within the context of physical signs, are consumers 
sensitive to source attribution? The answer to this 
question is not straightforward because of the 
inherent tradeoff between simplicity and specificity 
in marketing communications—a tradeoff that may 

to provide and how prominently (if at all) to mention 
the third-party entity that bestowed the accolade. 
For example, after being named by Food and Wine 
magazine as one of the best new restaurants of 2020, 
Nixta Taqueria might consider posting a high source 
attribution sign with detailed information about the 
accolade and the source or a low source attribution sign 
with limited information (Shah 2020). In the context 
of signage, I examine whether consumer attitudes 
and behaviors are materially influenced by the level 
of source attribution in an accolade claim.

ACCOLADE CLAIMS
Organizations whose products or services have 
received endorsements, awards, or honors from a 
third-party entity often share this information with 
current or prospective customers (see Isaac, Brough, 
and Grayson 2016). Although such accolades may be 
communicated digitally, they are routinely publicized 
via physical signs. Figures 1A and 1B respectively 
provide examples of outdoor signs and on-premise 
signs in which organizations have communicated 
accolades that they received. 

The proliferation of accolade claims in signage suggests 
a belief among practitioners that such claims will have 
positive downstream consequences on consumer 
attitudes and purchasing behavior. This assumption 
is supported by prior research showing that consumers’ 
evaluations tend to increase when they learn that 
an organization has received an honor or award 
(Balasubramanian, Mathur, and Thakur 2005; Dean 
and Biswas 2001).

Figure 2 / Example (A): Bar-B-Q Shop Restaurant sign, Memphis, Tennessee; 

(B): Biff-Burger Restaurant sign, St. Petersburg, Florida; (C): The Clever Cup 

Coffee Shop sign, Sarasota, Florida 

Figure 1B / Example (A): OZ Urfa Restaurant sign, Cardiff, Wales; (B): The 

Greathouse of Pizza sign, Casey, Illinois; (C): Goichi Shiotsu Dentistry sign, 

Mercer Island, Washington

Figure 1A / Example (A): Top Walking Cities sign, Savannah, Georgia;  

(B): Top Doctor sign, Bay City, Michigan ; (C): Best Law Firm sign,  

Lafayette, Louisiana

A
B

B

C

C

A

A

B
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be particularly pronounced in signage. According to 
the outdoor advertising company Capitol Outdoor, 
the average person views a billboard for about four 
seconds (Capitol 2020). As such, consumers may 
not have sufficient time to encode detailed source 
attribution information.

Furthermore, there is limited real estate on a physical 
sign and marketers must therefore be judicious 
in determining the content that merits inclusion. 
Adding source attribution information may make 
a sign appear more cluttered, which can interfere 
with conspicuousness and legibility (Bullough 2019). 
Prior work, largely in advertising, has repeatedly 
documented the benefits of simplicity in marketing 
communications (Anderson and Jolson 1980; 
Chamblee et al. 1993; Lowrey 1998; Morrison and 
Dainoff 1972; Rossiter and Percy 1983; Shuptrine and 
McVicker 1981). Research specifically on signage has 
also shown that cluttered and illegible signs tend to 
be ineffective at informing and/or persuading (see 
Bullough 2017; Van Loock, Vermeir, and Geuens 
2010). A study examining traffic signs in mainland 
China, for example, concluded that simple signs tend 
to be more effective (Ng and Chan 2007). As another 
example, signage audits of libraries have shown that 
ineffective signs contain distracting visual clutter and 

“noise” (Stempler and Polger 2013; Yeaman 1989).

If signage appears cluttered, consumers may find it 
more difficult to understand, especially if viewing 
time is limited. Processing fluency (see Higgins 2000; 
Reber, Schwarz, and Winkielman 2004; Reber, Wurtz 
and Zimmermann 2004) has been defined as the 
ease with which new information can be processed 
(Schwarz 2004). It reflects the perceived ease of mental 
operations required to assign meaning to a stimulus 
and has been conceptualized as a continuum ranging 
from highly effortful (disfluent) to effortless (fluent) 
(Alter and Oppenheimer 2009). In general, increased 
processing fluency has positive effects on consumer 
evaluations by bolstering feelings of familiarity and 
liking (Whittlesea 1993; Whittlesea, Jacoby, and 
Girard 1990; King and Janiszewski 2011). In the 
context of signs, disfluency may cast a “dark cloud” 
over information and demotivate consumers to such 
a degree that they simply ignore the sign altogether 

(Kellaris and Machleit 2016). To the extent that 
signage with low source attribution is simple, it may 
be expected to produce greater processing fluency and 
induce higher evaluations. Conversely, if signs with 
high source attribution are more complex, they may 
produce disfluency and lower evaluations.

Collectively, prior research on visual complexity and 
processing fluency suggests that consumers may 
value low source attribution (greater simplicity) over 
high source attribution (greater complexity) when 
processing accolade claims in signage. Of course, an 
alternative prediction is that level of source attribution 
will have negligible impact on consumer evaluations. 
This null effect prediction is consistent with recent 
work showing that people have difficulty differentiating 

“fake news” from real news and do not adequately 
discriminate between different sources, including 
native advertising and other content marketing, when 
making judgments about message credibility (see 
Wineburg et al. 2016; Wojdynski and Evans 2016). In 
contrast to both of these predictions, I make a case for 
a competing prediction—that consumers will prefer 
high source attribution in signs.

THE CASE FOR HIGH SOURCE ATTRIBUTION
Although greater effort is required to process a claim 
with high source attribution, as compared to one with 
low attribution, I contend that this difference is typically 
modest and so the previously conjectured benefits of 
low attribution in signage are limited. My proposition is 
that even accolade claims with high source attribution 
can be processed relatively quickly—with attribution 
serving as a salient indicator of credibility. According 
to most dual-process theories, consumers may either 
process information heuristically or systematically 
depending on the decision context and their own 
dispositional tendencies (see Chaiken et al. 1994). 
Heuristic processing tends to follow the peripheral 
route to persuasion, which leads consumers to 
emphasize message cues (e.g., message style, message 
sources) over the substantive content of a message 
when making evaluations (Petty and Cacioppo 1986). 
Certain decision-making contexts are more likely to 
prompt heuristic processing rather than systematic 
processing. For example, when processing messages 
quickly or when overwhelmed by information 
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overload, consumers may be especially motivated to reduce search costs by 
expending less effort and fewer resources (Chaiken 1980; Kirmani and Rao 
2000; Zhang et al. 2014). When consumers encounter outdoor or on-premise 
signage, it seems likely that they will attend more closely to message cues than 
to detailed message content. Indeed, Burke (2009) suggests that audiences are 
unwilling to put much cognitive effort into processing messages on a sign. I 
posit that level of source attribution serves as a message cue that consumers 
employ—even when processing heuristically—to determine the credibility 
of an accolade claim.

Based on this argument, higher source attribution adds credibility to an 
accolade, particularly when the source is itself established and reputable. 
Accolade claims are typically experience claims that consumers cannot 
easily verify without incurring a cost. As such, the incremental credibility 
benefit provided by source attribution may exceed the modest increase in 
information processing costs. Jain and Posavac (2001) have pointed out that the 
endorsement of an experience claim by a credible source increases “evidence 
sufficiency,” which in turn increases the believability and persuasiveness of 
a message (170).

Research on accolade claims has provided corroborative evidence that 
consumers are able to quickly evaluate a marketing claim and make relatively 
sophisticated inferences. For example, consumers evaluated a bank more 
favorably when it claimed to be “one of the best banks” or “one of the 50 
best banks,” as compared to “one of the 47 best banks” or “the 47th best bank” 
because they made different inferences about the bank’s position on the third-
party list in each of these conditions (Isaac, Brough, and Grayson 2016). 
However, another study from the same paper found that consumers under 
time pressure were less discriminating about different rank claims. Thus, 
although I hypothesize that higher source attribution will have a positive 
effect on consumer evaluations by increasing perceptions of credibility, this is 
an empirical question that has not previously been examined in the context of 
signage. If my hypothesis is supported, the present work would constitute the 
first empirical evidence that signs with accolade claims are more persuasive 
when they employ high source attribution.

Over three studies, I examine the effects of source attribution in accolade 
claims on consumer evaluations and behavioral intentions. Full stimuli for 
these studies are provided in the Appendix. An important assumption of 
this research is that higher source attribution is associated with both lower 
visual simplicity and greater source credibility. To verify that this was indeed 
the case for the stimuli used in my studies, I conducted a pretest in which 
280 participants (43.2% female, mean age = 38.54 years, SD = 12.68) from 
an online panel (Amazon Mechanical Turk) rated either the complexity or 
the credibility of the sign stimuli. As shown in Table 1, both complexity 
ratings (1 = fewer words / less complex, 10 = more words / more complex) 
and source credibility ratings (1 = not very believable / untrustworthy, 10 = 
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very believable / trustworthy) were higher in the high 
source attribution conditions. If source attribution 
simultaneously increases visual complexity and source 
credibility, this creates a tradeoff given that the two 
concepts typically have opposing effects on consumer 
judgments. According to my theorizing, credibility will 
exert greater influence in a signage context, leading 
higher (vs. lower) source attribution to have a more 
positive effect on consumer evaluations and behavioral 
intentions.

STUDY 1
Study 1 tests whether consumers will be more inclined 
to visit an award-winning restaurant when an on-
premise sign is high versus low in source attribution. 
I predict that when source attribution of an accolade 
is high, behavioral intentions to visit the restaurant 
will be higher. 

Method
A total of 221 participants from a large American 
university (23.1% female, mean age = 20.58 years, 
SD = 1.00) completed this study in exchange for 
partial course credit. This study involved a single-
factor between-participants design with two source 
attribution conditions (high vs. low).

Participants learned of a restaurant nearby that they 
had never visited. They were shown signage displayed 
near the entrance of the restaurant that they had 
noticed one day while walking home. Participants 
in both conditions saw a storefront’s brick façade on 
which two signs were affixed. The sign on the right, 
which was identical for all participants, displayed the 
name of the restaurant, “The Greathouse of Pizza,” and 
the restaurant’s logo. The sign on the left appeared 
to be a plaque depicting the restaurant’s selection 
as a “Reader’s Choice 2019” award-winner and its 

selection on a “10 Best” list. My source attribution 
manipulation involved the inclusion or exclusion of 
a single word on this plaque. Specifically, the plaque 
shown to participants in the high attribution condition 
included the words USA Today, presumably indicating 
that the accolade was bestowed by the national 
newspaper. For participants in the low attribution 
condition, “USA” remained on the sign but the word 

“Today” was removed. This represents a conservative 
test of my prediction that consumers attend closely to 
source attribution in on-premise signage, as the only 
difference between conditions was a single word.

After qualitatively describing their reaction to the 
signage in a text box, participants responded to the 
key dependent variable. Specifically, participants 
indicated the extent to which this signage affected 
their likelihood to visit the restaurant (1 = less likely 
to visit, 10 = more likely to visit). Following this 
behavioral intention question, participants evaluated 
the credibility of the restaurant by responding to three 
items (1 = not very honest / not very trustworthy / not 
very believable, 10 = very honest / very trustworthy 
/ very believable), which were combined to form a 
composite perceived credibility measure (α = .87).

Perceived restaurant credibility was included as a 
potential mediator for the relationship between source 
attribution condition and restaurant visit likelihood. 
From a construct validity perspective, it is worth noting 
that although source credibility is inherently related to 
level of source attribution, restaurant credibility is a 
distinct and orthogonal construct and therefore a valid 
potential mediator. I predict that because it is endorsed 
by a credible source, an organization will itself be 
viewed as more credible. This prediction is consistent 
with prior work documenting positive spillover effects 
of reputation (see Kilduff and Krackhardt 1994). 

Table 1 / Pretest of Source Attribution Stimuli Across Studies
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Discussion
The results of Study 1 provide initial evidence that 
consumers attend to source information in on-
premise signs. As a result, high source attribution 
is beneficial when an organization wishes to 
attract potential customers because it bolsters the 
organization’s own credibility. 

STUDY 2
In Study 2, I attempt to replicate the findings of 
Study 1 using a different sample and a different 
operationalization of source attribution, this time 
with three levels. In the present research, I adopt 
a broad definition of source attribution that not 
only includes how prominently (if at all) the third-
party entity that bestowed the accolade upon the 
organization is mentioned, but also the amount of 
detail given about the accolade itself. In Study 2, the 
name of the third-party entity is provided in both 
the high and medium source attribution conditions, 
but the medium attribution claim provides fewer 
details about the accolade. Finding that consumer 
evaluations of the medium attribution claim fall in 
between evaluations of the other two claims would 
indicate that consumers are sensitive to both the 
identity of the source and the amount of information 
communicated about the accolade, which I consider 
two facets of source attribution.

Method
A total of 255 participants from an online panel 
(Amazon Mechanical Turk) (55.5% female, mean age 
= 39.59 years, SD = 14.18) completed this study in 
exchange for payment. This study involved a single-
factor between-participants design with three source 
attribution conditions (high vs. medium vs. low).

Study 2 used the same restaurant context—“The 
Greathouse of Pizza”—as Study 1 and the procedure 

Results
I expected that greater source attribution would 
make participants more likely to visit the restaurant. 
In line with this prediction, likelihood to visit the 
restaurant was higher among participants in the high 
source attribution condition (M = 8.18, SD = 1.93, N = 
110) versus the low source attribution condition (M 
= 7.58, SD = 2.17, N = 111; t(219) = 2.19, p = .029). 
Means for the key dependent variable in each study—
behavioral intentions and/or consumer evaluations—
are displayed in Table 2 (above).

In addition to being more likely to visit the restaurant, 
participants in the high source attribution condition 
(M = 7.54, SD = 1.67, N = 110) rated the restaurant 
as more credible than participants in the low source 
credibility condition (M = 7.04, SD = 1.72, N = 111; 
t(219) = 2.21, p = .028).

Finally, I conducted a mediation analysis using the 
PROCESS macro (Model 4) to test whether perceived 
credibility of the restaurant mediated the effect 
of source attribution on likelihood to visit the 
restaurant (Hayes 2017). This mediation analysis 
utilized bootstrapping with repeated extraction of 
10,000 samples. For this purpose, the high attribution 
condition was coded as ‘1,’ and the low attribution 
condition was coded as ‘0,’ with likelihood to visit 
the restaurant as the dependent variable. I included 
perceived credibility as a potential mediator in the 
model. Results of the mediation analysis indicated 
that the indirect effect of source attribution through 
perceived credibility was positive (B = .41, SE = .19) 
and statistically different from zero (95% CI: .04, .80). 
Taken together, these results indicate that source 
attribution impacted perceived credibility of the 
restaurant, which influenced likelihood to visit.

Table 2 / Dependent Variables Across Studies
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condition (M = 8.10, SD = 1.81, N = 85) as compared 
to either the medium (M = 7.53, SD = 1.97, N = 86; 
t(252) = 1.90, p = .058) or low attribution condition 
(M = 7.11, SD = 2.12, N = 84; t(252) = 3.27, p = .001), 
although the former contrast attained only marginal 
significance. Although evaluations were directionally 
higher among participants in the medium attribution 
condition versus the low attribution condition (see 
Table 2), this contrast was non-significant (t(252) = 
1.38, p = .17). Thus, my subsequent analysis focuses 
primarily on the high evaluation condition versus 
the other two conditions.

I conducted two additional one-way ANOVAs, first 
with award prestige as the dependent variable and then 
with perceived credibility as the dependent variable. 
Both ANOVAs returned a similar result. Specifically, 
the analysis confirmed that participants’ award 
prestige ratings differed marginally by condition (F(2, 
252) = 2.62, p = .075; ηp

2 = .020). Means were 7.62 (SD 
= 2.28), 7.12 (SD = 2.41), and 6.77 (SD = 2.55) in the 
high, medium, and low source attribution conditions, 
respectively. Likewise, participants’ perceptions of 
the restaurant’s credibility differed significantly by 
condition (F(2, 252) = 3.84, p = .023; ηp

2 = .030). 
Means were 7.85 (SD = 1.99), 7.40 (SD = 2.07), and 
6.97 (SD = 2.12) in the high, medium, and low source 
attribution conditions, respectively.

Finally, I conducted a mediation analysis using the 
PROCESS macro (Model 6) to test whether award 
prestige and/or perceived credibility mediated the 
effect of source attribution on restaurant evaluations 
(Hayes 2017). This mediation analysis utilized 
bootstrapping with repeated extraction of 10,000 
samples. For this purpose, all the conditions were 
grouped into two source attribution cells (high 
attribution coded as ‘1,’ medium and low attribution 
coded as ‘0’), with the composite restaurant 
evaluation measure as the dependent variable. Award 
prestige and perceived credibility were included 
as potential mediators in the model. Results of the 
mediation analysis indicated that the indirect effect 
of source attribution through perceived credibility 
was positive (B = .37, SE = .17) and statistically 
different from zero (95% CI: .06, .73). The indirect 
effect of condition through award prestige, however, 

was identical, except for the manipulation involving 
the attribution of the award. The high attribution 
condition in Study 2 resembled the corresponding 
condition in Study 1, in that it mentioned that the 
USA Today had included the restaurant in its “10 Best” 
list. Those in the medium attribution condition also 
learned that the award came from the USA Today, 
but no mention of the “10 Best” list was provided. 
Participants in the low attribution condition learned 
that the award involved selection in a “10 Best” list, 
but the source was missing, in that the name of the 
newspaper was not mentioned at all. 

After qualitatively describing their reaction to the 
signage in a text box, participants responded to the 
key dependent variables. Specifically, participants 
evaluated the restaurant by responding to three 
items (1 = less likely to visit / more negative 
evaluation / less favorable attitude, 10 = more likely 
to visit / more positive evaluation / more favorable 
attitude), the first of which is a behavioral intention 
indicator. These three items were combined to form 
a composite restaurant evaluation measure (α = .95). 
Subsequently, participants provided their opinion of 
the Reader’s Choice award that the restaurant had 
received by responding to three items (1 = not very 
impressive / not a major achievement / not a great 
honor, 10 = very impressive / a major achievement/a 
great honor). These three items were combined 
to form a composite award prestige measure (α = 
.97). Finally, participants evaluated the credibility 
of the restaurant by responding to three items (1 = 
not very honest / not very trustworthy / not very 
believable, 10 = very honest / very trustworthy 
/ very believable), which were combined to 
form a composite perceived credibility measure  
(α = .96).

Results
I predicted that greater source attribution would 
lead to higher evaluations of the restaurant, which 
would be driven by higher award prestige and higher 
credibility of the restaurant. A one-way ANOVA 
confirmed that participants’ restaurant evaluations 
differed significantly by condition (F(2, 252) = 5.39, 
p = .005; ηp

2 = .041). Restaurant evaluations were 
higher among participants in the high attribution 
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was not statistically different from zero (B = .01, SE = .04; 95% CI: -.07, .10). 
Furthermore, I found evidence of serial mediation from source attribution 
to perceived credibility, perceived credibility to award prestige, and from 
award prestige to restaurant evaluation (B = .14, SE = .08; 95% CI: .01, .31). 
Taken together, these results indicate that attribution impacted perceived 
credibility of the restaurant, which influenced award prestige, which in turn 
affected restaurant evaluations. 

Discussion
The results of Study 2 provide additional evidence that high source attribution 
in on-premise signs is beneficial when firms wish to communicate an 
accolade to potential customers. Specifically, Study 2 shows that high source 
attribution increases perceived credibility of the firm, which makes the 
accolade appear even more impressive. Furthermore, I find that consumers 
are sensitive to two facets of source attribution, namely the identity of the 
source and the amount of information communicated about the accolade.

STUDY 3
Although the results of Studies 1 and 2 are consistent with my theorizing, 
participants were not under any time pressure when viewing the signs in 
either study. Given the fact that most consumers typically view certain types 
of signs, such as billboards, for only a few seconds, Study 3 tests whether the 
value of high source attribution will be observed even when participants are 
given only a few seconds to process the sign’s content. The results of prior 
research suggest that consumers are able to quickly make sophisticated 
inferences from marketing communications and so high source attribution 
claims may still outperform low source attribution claims even under time 
pressure; however, this evidence is somewhat inconsistent and so my a priori 
hypothesis is somewhat tentative (see Isaac, Brough, and Grayson 2016).

Method
A total of 506 participants from an online panel (Amazon Mechanical Turk) 
(54.2% female, mean age = 36.64 years, SD = 13.02) completed this study 
in exchange for payment. This study involved a single-factor between-
participants design with two source attribution conditions (high vs. low).

To ensure that participants felt sufficiently involved in the scenario, they 
learned that they had recently been in a traffic accident with another car in 
which they had sustained an injury. They disagreed with the other driver as 
to who was at fault and were considering hiring a lawyer to settle the dispute. 

Next, they were shown an outdoor sign that they had purportedly encountered 
while driving to work. All participants encountered a billboard that stated 
the name of the law firm, Domengeaux Wright, Roy, and Edwards, included 
contact information, and touted the accolade “Best Lawyers, Best Law 
Firms.” The billboard shown to participants in the high attribution condition 
included the words U.S. News and World Report 2018, presumably indicating 
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line with this prediction, evaluations of the law firm 
were higher among participants in the high source 
attribution condition (M = 5.44, SD = 2.57, N = 248) 
versus the low source attribution condition (M = 4.80, 
SD = 2.74, N = 258; t(504) = 2.71, p = .007) (see Table 2).

Furthermore, participants in the high source 
attribution condition (M = 6.15, SD = 2.04, N = 248) 
rated the law firm as more credible than participants 
in the low source credibility condition (M = 5.38, SD 
= 2.32, N = 258; t(504) = 3.97, p < .001).

Next, I conducted a mediation analysis using the 
PROCESS macro (Model 4) to test whether perceived 
credibility mediated the effect of source attribution 
on law firm evaluations (Hayes 2017). This mediation 
analysis utilized bootstrapping with repeated 
extraction of 10,000 samples. For this purpose, the 
high attribution condition was coded as ‘1,’ and the 
low attribution condition was coded as ‘0,’ with law 
firm evaluation as the dependent variable. I included 
perceived credibility as a potential mediator in the 
model. Results of the mediation analysis indicated 
that the indirect effect of source attribution through 
perceived credibility was positive (B = .75, SE = .19) 
and statistically different from zero (95% CI: .38, 
1.12). Taken together, these results indicate that 
source attribution impacted perceived credibility of 
the law firm, which influenced law firm evaluations.

I also examined whether source attribution affected 
participants’ likelihood of recognizing that the 
law firm had received an honor. Of participants in 
the high attribution condition, 62.5% (155 of 248) 
reported noticing the honor as compared to 32.6% 
of participants (84 of 258) in the low attribution 
condition, a statistically significant difference (χ2(1) = 
45.49, p < .001). Among participants who recognized 
that the law firm had received an honor, ratings of 
award prestige did not differ (Mhigh_attribution = 6.44, 
SD = 2.23, N = 155 vs. Mlow_attribution = 6.56, SD = 2.47,  
N = 84; t(237) = -.37, p = .71). This analysis suggests 
that even when viewing a sign quickly, consumers are 
sensitive to source attribution. 

Discussion
Study 3 shows that consumers attend to source 

that this honor came from the national magazine. The 
billboard shown to participants in the low attribution 
condition did not include these words. However, the 
font size of the accolade claim was three times the size 
as the claim in the high attribution condition. This 
manipulation was meant to more strongly reflect the 
inherent tradeoff between simplicity and credibility 
in signage. Specifically, because it did not contain 
source attribution information, the low attribution 
sign could utilize this extra space to increase the 
visibility of the accolade claim itself. 

To simulate the experience of driving past a billboard, 
the law firm billboard was shown on the screen quickly 
(i.e., for three seconds), at which point participants 
automatically advanced to a new screen where they 
answered follow-up questions. After qualitatively 
describing their reaction to the billboard in a text box, 
participants responded to the key dependent variable. 
Specifically, participants evaluated the law firm by 
responding to three items (1 = less likely to hire / 
more negative evaluation / less favorable attitude, 10 
= more likely to hire / more positive evaluation / more 
favorable attitude), the first of which is a behavioral 
intention indicator. These three items were combined 
to form a composite law firm evaluation measure (α = 
.97). Subsequently, participants were asked to indicate 
whether the billboard had mentioned an honor that 
the law firm had received (Yes / No). If they answered 
affirmatively, participants were asked to provide 
their opinion of the honor that the law firm had 
received by responding to three items (1 = not very 
impressive / not a major achievement / not a great 
honor, 10=very impressive / a major achievement / 
a great honor). These three items were combined to 
form a composite award prestige measure (α = .96). 
Finally, participants evaluated the credibility of the 
law firm by responding to three items (1 = not very 
honest / not very trustworthy / not very believable, 
10 = very honest / very trustworthy / very believable), 
which were combined to form a composite perceived 
credibility measure (α = .92).

Results
I predicted that greater source attribution would lead 
to higher evaluations of the law firm, which would 
be driven by higher credibility of the law firm. In 
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information in outdoor signs, time notwithstanding. 
Furthermore, my analysis suggests that without 
sufficient attribution, an accolade claim may not 
even be encoded as a legitimate honor from a third-
party entity and may therefore be dismissed as non-
credible. Finally, this study provides corroborative 
evidence that source information in outdoor signs 
boosts evaluations by increasing perceptions of an 
organization’s own credibility, even when higher 
source attribution reduces visibility of the accolade. 

GENERAL DISCUSSION
Across three studies, I provide converging evidence 
that consumers respond favorably to higher source 
attribution when given an accolade claim, even in 
the context of signage where visual simplicity and 
processing fluency are of paramount importance. 
As shown in Table 2, this effect holds for different 
samples and stimuli, as well as for both behavioral 
intentions and composite evaluation measures. 

I further show that the positive effects of higher source 
attribution result from greater perceived credibility of 
the organization, which in turn increases the prestige 
of the award. It is worth noting that this credibility 
measure relates to the organization, not the source. 
While it may be expected that increased source 
attribution would generally lead to increased source 
credibility (as confirmed by my pretest), my finding 
is that an organization that receives an award and 
displays a sign with high source attribution is also 
viewed as more credible. As demonstrated in Study 
3, insufficient source attribution may lead consumers 
to not even recognize an accolade claim as a “true” 
award coming from an impartial third-party. Of 
course, the positive effects of source attribution are 
likely to be contingent on the third-party entity itself 
being familiar and credible to consumers and might 
not hold if the third-party is unknown or considered 
non-credible. Indeed, Isaac and Grayson (2020) 
recently showed that consumer ratings differed when 
an accolade was attributed to a reputable news source 
(i.e., BBC) as compared to a disreputable tabloid (i.e., 
TMZ). It is reasonable to assume that high source 
attribution will only boost evaluations when the 
source is itself considered credible.

Future research might identify additional boundary 
conditions for the effects observed in this article. For 
example, it seems likely that signs with an abundance 
of detailed and extraneous information about an 
award or the source of the award would be penalized 
rather than rewarded by consumers. Additionally, 
participants in my three studies either had unlimited 
time to review an accolade claim (Studies 1 and 2) 
or assumed a relatively high level of involvement in 
the given scenario (Study 3). It is possible that under 
different conditions, signs with low source attribution 
might outperform (or at least perform equally well 
as) signs with high source attribution. Relatedly, it is 
possible that consumers have different preferences for 
level of source attribution when viewing on-premise 
as compared to outdoor signs because they are at 
different stages of the consumer decision journey. 
In practice, on-premise sign viewers are more likely 
to be actual customers of the organization, given 
that they are already on site, whereas viewers of 
outdoor signs may only be prospective customers. 
As such, on-premise sign viewers may naturally be 
more involved with the organization and therefore 
especially amenable to high source attribution. 
Given the hypothetical nature of the studies reported 
in this article, I was unable to distinguish between 
consumer responses to source attribution in outdoor 
signs versus on-premise signs. I encourage future 
researchers to employ field experiments to provide 
more nuanced insights into potential distinctions 
based on sign type.

Although I found that low source attribution in signage 
tends to produce lower evaluations, it is important to 
note that not all low attribution signs are the same. 
For instance, some of the examples in Figure 2 of 
accolade claims with low source attribution might 
be interpreted as “tongue-in-cheek” or humorous 
puffery claims, as opposed to unsupported and non-
credible accolades (Cowley 2006). Whereas the latter 
class of low attribution claims seem to adversely 
affect consumer judgments, it may be that consumers 
appreciate the attempt at humor in a puffery claim 
and actually reward organizations for this type of low 
attribution claim. Future research might investigate 
whether different types of low attribution claims have 
different effects on consumer evaluations.
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APPENDIX

Study 1
Suppose there is a pizza place nearby that you have never 

visited before. One day, as you are walking home, you 
notice the following signage near the entrance of the 
restaurant.

High Source Attribution
Next to a sign with the name and logo of the pizza place, “The 

Greathouse of Pizza,” is another sign which looks 
like a plaque. This sign indicates that the pizza place 
won a Reader’s Choice “10 Best” award in 2019. The 
sign indicates that this honor was bestowed upon The 
Greathouse of Pizza by the USA Today.

Low Source Attribution
Suppose there is a pizza place nearby that you have never visited 

before. One day, as you are walking home, you notice 
the signage near the entrance of the restaurant.

 
Next to a sign with the name and logo of the pizza place, “The 

Greathouse of Pizza,” is another sign which looks like 
a plaque. This sign indicates that the pizza place won a 
Reader’s Choice award in 2019. 

Measures
What is your reaction to the Reader’s Choice signage (the sign 

on the left)? [Open-Ended Text Box]

	 behavioral intention
How does this signage affect your opinion of the pizza place? 
1 = less likely to visit, 10 = more likely to visit

	 perceived credibility
Based on its signage, what do you think of the pizza place?
1 = not very honest, 10 = very honest
1 = not very trustworthy, 10 = very trustworthy
1 = not very believable, 10 = very believable

Study 2
Suppose there is a pizza place nearby that you have never 

visited before. One day, as you are walking home, you 
notice the following signage near the entrance of the 
restaurant.

High Source Attribution
Next to a sign with the name and logo of the pizza place, “The 

Greathouse of Pizza,” is another sign which looks 
like a plaque. This sign indicates that the pizza place 
won a Reader’s Choice “10 Best” award in 2019. The 
sign indicates that this honor was bestowed upon 
The Greathouse of Pizza by the USA Today, a popular 
national newspaper.

Medium Source Attribution
Next to a sign with the name and logo of the pizza place, “The 

Greathouse of Pizza,” is another sign which looks like 
a plaque. This sign indicates that the pizza place won 
a Reader’s Choice award in 2019. The sign indicates 
that this honor was bestowed upon The Greathouse of 
Pizza by the USA Today, a popular national newspaper.
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Low Source Attribution
Next to a sign with the name and logo of the pizza place, “The 

Greathouse of Pizza,” is another sign which looks like 
a plaque. This sign indicates that the pizza place won 
a Reader’s Choice “10 Best” award in 2019. The sign 
does not indicate who bestowed this honor upon The 
Greathouse of Pizza.

Measures
What is your reaction to the Reader’s Choice signage (the sign 

on the left)? [Open-Ended Text Box]

	 restaurant evaluation
How does this signage affect your opinion of the pizza place? 
1 = less likely to visit, 10 = more likely to visit
1 = more negative evaluation, 10 = more positive evaluation
1 = less favorable attitude, 10 = more favorable attitude
	 award prestige
What is your opinion of the pizza place’s Reader’s Choice award?
1 = not very impressive, 10 = very impressive
1 = not a major achievement, 10 = a major achievement
1 = not a great honor, 10 = a great honor 
	 perceived credibility
Based on its signage, what do you think of the pizza place?
1 = not very honest, 10 = very honest
1 = not very trustworthy, 10 = very trustworthy
1 = not very believable, 10 = very believable

Study 3
Suppose you were recently in a traffic accident in which you 

sustained an injury. You and the other driver disagree 
as to whose fault the accident was. You are considering 
hiring a lawyer.

 
As you are driving to work, you pass a billboard. Press -> to see 

the billboard. It will be shown on the screen quickly 
(for 3 seconds) and then you will advance to a new 
screen where you will answer a few questions.

High Source Attribution      Low Source Attribution

 
 
Measures
What was your reaction to the billboard? [Open-Ended Text Box]

	 law firm evaluation
How does the billboard affect your opinion of the law firm 

(Domengeaux Wright Roy & Edwards)?
1 = less likely to hire, 10 = more likely to hire
1 = more negative evaluation, 10 = more positive evaluation
1 = less favorable attitude, 10 = more favorable attitude

Did the billboard mention an honor that the law firm 
(Domengeaux Wright Roy & Edwards) had received?

	 1 = Yes, 2 = No

[IF YES] 
What do you think of the honor that the law firm (Domengeaux 

Wright Roy & Edwards) received?
1 = not very impressive, 10 = very impressive
1 = not a major achievement, 10 = a major achievement
1 = not a great honor, 10 = a great honor 
Did the billboard mention the third-party organization or 

magazine that bestowed the honor on the law firm 
(Domengeaux Wright Roy & Edwards)?

	 perceived credibility
Based on its billboard, what do you think of the law firm 

(Domengeaux Wright Roy & Edwards)?
1 = not very honest, 10 = very honest
1 = not very trustworthy, 10 = very trustworthy
1 = not very believable, 10 = very believable
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Abstract /  

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. 
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INTRODUCTION
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 presen-
tations in marketing communications  as they have been shown to signifi-
cantly 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).

Prior research suggests that understanding the fluency and disfluency ef-
fect is important to predicting what drives consumer judgment and deci-
sion 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 facil-
itate feelings of fluency. For example, clear and readable messages are often 
adopted to increase the visibility and comprehensibility of marketing com-
munications, and are believed to be especially appealing for outdoor adver-
tisements, 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 rec-
ognized (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). 
1 Funding for this study was provided by the AACSRE Emerging Fellowship grant.
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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: diffi-
culty to read or process (Alter et al. 2007; Song and 
Schwarz 2008). Then, we examine how this charac-
teristic can impact information processing and judg-
ment through the theoretical framework of omission 
neglect, the lack of awareness of missing information 
(Sanbonmatsu et al. 2003). Prior research demon-
strates that disfluency reduces omission neglect in 
general (Sundar et al. 2019). Extending the discovery 
of this prior research, we examine the role of pro-
cessing time in moderating the disfluency effect, as 
processing time is a critical variable both theoreti-
cally and practically. The amount of time that con-
sumers attend to marketing stimuli may differ across 
contexts, individuals, and products and now though, 
consumers often have little time evaluating market-
ing 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 mar-
keting environment, individual traits (e.g., need for 
cognitive closure) may impact how much time con-
sumers allocate to a task before judgment is reached 
(Heaton and Kruglanski 1991). In summary, it ap-
pears 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 eval-
uations because the degree of positive evaluation is 
attributed not only to product features but also to the 
conceptual or perceptual fluency that consumers ex-
perience (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 stimu-
lus (Tversky and Kahneman 1973; Jacoby and Dallas 

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, visibil-
ity in signage can break through clutter by improv-
ing the readability of information (Taylor et al. 2006). 
On the contrary, disfluency, or difficulty in process-
ing, is often believed to move affective and evaluative 
judgments including liking, credibility, and persua-
siveness 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 experi-
ence; 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 infor-
mation. Due to omission neglect, or the failure to 
detect missing information in marketing commu-
nications, consumers tend to overestimate the value 
of presented information and underestimate that of 
missing information (Sanbonmatsu et al. 2003; Silve-
ra 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 tempt-
ing for marketers to foster omission neglect by pro-
viding 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). There-
fore, it is important to understand how to debias 
omission neglect or to heighten consumers’ aware-
ness of missing information. Prior research demon-
strates that disfluency increases analytic processing, 
encourages individuals to question their first impres-
sions, 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 descrip-
tion 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 dis-
fluency 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 de-
cisions (Hobbs 2016; Kumar, Lang, and Peng 2005). 
As a result, the role of processing time is highly rele-
vant to understanding how consumers process mar-
keting 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 peri-
ods (10 seconds). They further explain that fluency 
most clearly improves stimulus identifications when 
processing time is short. Besides, if the effect of flu-
ency is more pronounced with a shorter processing 
time, the positive evaluation should be attributed to 
the fluency experience itself, but not the intrinsic at-
tractiveness of the object. In a similar vein, disfluen-
cy, 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 like-
ly to increase, leading to a higher reliance on easi-
er-to-process information and immediately avail-

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 con-
sumers have limited time, they should be less sensi-
tive 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 im-
portant omissions are revealed later. Nevertheless, as 
discussed before, since disfluency increases analytic 
processing, when information is presented in a dis-
fluent 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 sen-
sitivity 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 disflu-
ency on omission detection should become more 
pronounced under the condition in which process-
ing 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 immedi-
ate 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 Fig-
ure 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 
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time and disfluency on omission neglect. Study 2 confirms the effect cap-
tured 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 omis-
sion 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 dis-
fluency and the fluency conditions will be attenuated or disappear. 

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 sufficien-
cy of the current information. Second, we tested our primary hypothesis 
concerning time’s moderating effect. We predicted that when the informa-
tion was easy to read, participants who spent a shorter time viewing the in-
formation would be less sensitive to missing information as they would con-
centrate 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: diffi-
cult-to-read vs. easy-to-read) x 2 (time: shorter vs. longer) between-subject 
design was adopted. 

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

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 ex-
plained that evaluating products must often be fast 
and a consumer often takes a very short time to eval-
uate a product. In the longer-time condition, partici-
pants were told that they could take as much time de-
sired 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 per-
ceived 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). Par-
ticipants concluded by providing basic demographic 
information.

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, partic-
ipants 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 con-
dition (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). 

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).

 
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. Specif-
ically, 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 in-
formation 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 idiosyn-
crasies, 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 de-
cide how much time to attend to marketing stimu-
li. 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 pro-
cessing time may greatly increase. Even for the same 
product, processing time can differ across individu-
als based on their need for cognitive closure and oth-
er individual traits (see Heaton and Kruglanski 1991). 
Considering the practical relevance, we believe it is 
important to examine the effects of both manipulat-
ed 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.

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 infor-
mation in an easy or difficult-to-read word-back-
ground contrast (see Appendix B for the detailed 
stimuli). Since participants were given as much pro-
cessing time as desired, the processing time each par-
ticipant spent on viewing the billboard ad was record-
ed. 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 ba-
sic demographic information such as gender and age. 

Results
Manipulation check
ANOVA 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).

Omission Detection
We then submitted omission detection to a hierar-
chical regression analysis with time, contrast, and 
their interaction as predictors. Prior to the interac-
tion 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 demonstrat-
ed 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 miss-
ing 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, 
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p =.20). 

 
 
 
Discussion
Study 1B confirms the debiasing effect of disfluency 
on omission neglect when processing time is short. 
Further, when information is presently fluently, con-
sumers tend to be more sensitive to missing infor-
mation 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 miss-
ing information regardless of disfluency or fluency. 

Looking at the pattern of results in greater detail, we 
observed a backfiring effect of disfluency when con-
sumers spend a very long time viewing the sign. Spe-
cifically, during an excessively long processing time 
(19.92 seconds; 2 SD above the mean), disfluency re-
duced omission detection (B = -1.40, t (99) = -1.91, 
p =.059), suggesting that they showed even a greater 
tendency of omission neglect. The backfiring tenden-
cy potentially emerges because when information is 
presented disfluently and consumers with sufficient 
time attempt to interpret the information more ef-
fortfully. In other words, they may direct too much 

effort toward the disfluent presentation in order to 
see through it. This possibility is consistent with the 
self-regulation theory, which suggests that as diffi-
culty increases, individuals allocate more cognitive 
effort to the focal task (Brehm and Self 1989; Niel-
sen 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 conse-
quence 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 infor-
mation. 

STUDY 2
After showing the interactive effect on omission ne-
glect between disfluency and time, we sought to in-
vestigate the effect on behavioral intention. It was 
anticipated that when consumers spent a limited 
amount of time viewing the billboard, disfluent pre-
sentations, as compared to fluent ones, would height-
en the awareness of missing information. This aware-
ness 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 low-
er 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 informa-
tion’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 easy- 

Figure 3 / Omission Detection as a Function of Font and Time in Study 1B
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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 dis-
agreed 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 
ANOVA 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). 
 
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 

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 

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

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
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 be-
tween disfluency and processing time, yet in anoth-
er 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 informa-
tion is revealed later. When consumers spend a lon-
ger time viewing the stimuli, the difference between 
disfluency and fluency disappears. The pattern of the 
results suggests that the debiasing effect of disfluen-
cy become more effective among individuals who 
choose to process information faster. In this study, 
we have also ruled out perceived prettiness as an al-
ternative 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). 

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

Figure 6 / Surprise as a Function of Font and Time in Study 2
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GENERAL DISCUSSION
This research investigates how processing time impacts the way consumers 
interpret disfluent information. It reconciles the effects of disfluency on de-
liberative, 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 de-
gree 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 bill-
boards 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, eval-
uations 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, disflu-
ency created through special fonts or low word-back-
ground contrast colors can encourage consumers to 
consider a more complete set of criteria before mak-
ing a conclusion, therefore improving the quality of 
their decisions. 

While marketers may assume that more time im-
proves 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 under-
standing how they may be impacted by the time they 
spend on marketing stimuli and the information’s 
format. 

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 pro-
cessing. Prior research, for example shows that indi-
viduals 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 debias-
ing effect of disfluency. Since processing time and the 
need for cognitive closure are closely related but re-
main different constructs, it is worth exploring how 

the need for cognitive closure might interact with 
disfluency to impact decisions through omission ne-
glect (Kruglanski and Freund 1983). 

Finally, our research indicates an interesting back-
firing effect of disfluency on omission neglect when 
processing time becomes overly long. While we focus 
on the debiasing role of disfluency when the process-
ing 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 theoreti-
cal and practical implications of disfluency’s effects 
across different time spans to guide future marketing 
designs. Through this work we offer a new, theoret-
ical account of how consumers respond to disfluent 
presentations of information as a function of process-
ing time. Our investigation presents new opportuni-
ties for future theoretical research and we encourage 
more practical research to study the parameters re-
garding the topic. We hope our contributions to the 
field of signage will inspire future research to contin-
ue the advancements suggested in this article.
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Abstract /  

This article examines sign communication 
effectiveness in the context of COVID-19 
pandemic-related signs that promote 
behavioral changes. A program of four 
experiments assessed the influence of 
mortality salience on responses to signs 
promoting frequent handwashing (Study 
1), restricted shopping hours for vulnerable 
groups (Study 2), maintaining physical 
distance (Study 3), and mask wearing 
(Study 4). Findings support a conceptual 
model proposing a serial mediation process 
whereby mortality cues trigger a chain of 
events (feelings and thoughts) that ultimately 
shape evaluations of and intentions to 
comply with signs. Findings offer evidence-
based guidelines for effective signage 
communication. 
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INTRODUCTION
At the time of this writing we find ourselves in the midst of a pandemic. Daily 
news reports of fatalities from COVID-19 and ever-increasing death counts 
make mortality salient in the minds of the public. This unusual circumstance 
presents an opportunity to explore the influence of mortality salience on the 
processing and acceptance of messages conveyed by signs. 

Signs play an important role in conveying information to the public (Calori 
2007; Kellaris and Machleit 2016; Taylor et al. 2005). The importance of this 
role is magnified when the information concerns public health or safety, such 
as signs conveying health warnings or soliciting cooperation with mitigation 
strategies to combat health threats (Cian et al. 2015). Examples from the 
COVID-19 pandemic include handwashing signs, restricted shopping hours 
for vulnerable groups, maintaining physical distance, and wearing protective 
face masks in public to reduce contagion, among others. A significant 
communication challenge with such signage is that by calling attention to 
potentially fatal consequences, mortality salience can be triggered.

Mortality salience is mindfulness of the inevitability of one’s own death 
(Greenberg et al. 1986). According to terror management theory, reminders 
of mortality evoke feelings of anxiety, which in turn activate defensive coping 
mechanisms (Spielberger 1966; Greenberg et al. 1986; Greenberg et al. 2003). 
These defense mechanisms include becoming more entrenched in a shared 
worldview, which sets standards concerning how one should behave, and self-
esteem, which reflects one’s assessment of how we live up to those standards 
(Ferraro et al. 2005). Additionally, people tend to respond to mortality salience 
by seeking the comfort of in-groups and close others (Mikulincer et al. 2003). 
Pyszczynki et al. (1997) explain this tendency to retreat to one’s comfort zone 
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in the face of existential threat as identifying at a symbolic level with things 
that will outlast one’s own existence. 

The effects of mortality salience are broad and far-reaching, impacting 
decision-making in domains as disparate as financial allocation, to selecting 
chocolate cake over fruit salad (Kasser and Sheldon 2000; Arndt et al. 2004; 
Salisbury and Nenkov 2016; Ferraro et al. 2005). Mandel and Smeesters 
(2008) document a general tendency to over-eat when primed with thoughts 
of mortality—an effect they explain in terms of escape from self-awareness. 

Germane to this research, Cai and Wyer (2015) show that people process 
information differently when they are conscious of their own mortality. 
Specifically, the relative effectiveness of appeals to help (in the wake of a 
natural disaster) differs according to the viewer’s state of mind. Whereas 

“need-focused” appeals are more effective when people are not thinking about 
their own mortality, “bandwagon” appeals (i.e., join the many other people 
that are doing something) are more effective when mortality is salient. This is 
consistent with the basic premise of terror management theory, that mortality 
salience motivates people to reaffirm their cultural worldview (Greenberg et 
al. 1986). Presumably, the behavior of others exemplifies the predominant 
worldview to which mortality-conscious people are motivated to conform. 

We propose another possibility. Feelings of anxiety triggered by thoughts of 
mortality may be experienced as a generalized “bad feeling.” Negative affect 
attendant to uncomfortable thoughts has potential to influence the evaluation 
of information (Schwartz 2012). Signs that raise mortality salience may also 
induce changes in affective reactions to the sign, which may influence the 
evaluation of the information presented. Specifically, whereas positive affect 
should encourage positive evaluations, negative affect may color subsequent 
evaluations. Good feelings produce good evaluations, and this general 
principle should apply to positive affect toward a sign engendering favorable 
evaluations of itself.

Why are evaluations of a sign important if compliance is the communication 
goal? Simply put, people are motivated to maintain internal consistency. 
According to cognitive consistency theory, people tend to act in accordance 
with beliefs and intentions formulated on the basis of those beliefs (Abelson 
1968). This means that positive evaluations should instill positive behavioral 
intentions. In the case of processing sign information, a “liked” sign opens the 
door to positive behavioral intentions with regard to the message of the sign.

In this study, we examine how sign information is processed under conditions 
of a looming threat to public health, with the ultimate goal of understanding 
how to design sign messages that encourage positive behaviors. Specifically, 
we address the following research questions: How does mortality salience 
influence viewers’ responses to signs that advocate behavioral change? By 
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what process does this influence operate? Does positive evaluation of signs 
predict compliance with sign messages? 

Although this program of experimentation is largely exploratory, we 
hypothesize on the basis theory and previous findings that mortality salience 
will ultimately influence behavioral intentions to comply with sign messages 
via a serial mediation process as depicted in the conceptual model shown in 
Figure 1 (below). Specifically, the level of mortality salience (MS) evoked by 
a sign should influence viewers’ anxiety levels, with higher (vs. lower) MS 
producing greater states of anxiety. Anxiety levels should influence affective 
reactions to the sign, which in turn should influence evaluations of the sign. 
Finally, these evaluations should influence behavioral intentions to comply 
with the advocacy of the sign, with more positive evaluations leading to greater 
compliance.

STUDY 1
Our initial exploration of sign communication effectiveness under mortality 
salience exposed participants to variants of a sign designed to promote 
handwashing as a COVID-19 abatement strategy. 

Method
Participants (N = 113) were recruited from an online panel in exchange for 
monetary compensation. Their ages ranged from 18 to 73 years with an 
average age of 31.5 (median=29) and the majority were female (56%), with 
4% electing to not disclose their gender identity. Stimulus materials were 
simulated handwashing signs created by a graphic artist. Variants of the sign 
represented low / high mortality salience (MS), crossed with the presence or 
absence of an in-group appeal in a 2 x 2 between-subjects experimental design 
(See Appendix 1). After obtaining informed consent, participants were asked 
to view a sign and then answer questions about the sign and about themselves. 

Figure 1 / Conceptual Model
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Measures
The dependent variable was behavioral intent to 
comply with the advocacy of the sign (“Compliance”), 
represented by a seven-point agreement scale 
(1=strongly disagree, 7=strongly agree) preceded by 
the statement “I am likely to comply with the sign’s 
message.”

The first mediator variable, state anxiety, was captured 
by a seven-item, four-point agreement scale patterned 
after an instrument by Marteau and Bekker (1992). 
Participants were asked to respond to the prompt: 

“There are many ways people can react to messages 
on signs. We are interested in the extent to which (if 
at all) the sign you viewed made you feel…” with the 
words: “worried, tense, nervous, apprehensive, ill-
at-ease, upset, and anxious” and rate each from 1-4 
(1=not at all, 2=perhaps somewhat, 3=moderately so, 
4=very much so). These were combined into a summed 
and averaged composite scale (α = .941). 

The second mediator, affective reaction to the sign 
(“affect”) was measured via a three-item, seven-point 
agreement scale adapted from Madden et al. (1988). 
Participants responded to the prompt: “Viewing 
this sign made me feel…” with “good / bad, happy 
/ sad, positive / negative.” This seven-point semantic 
differential scale was reversed, with larger values 
representing more positive affect. These too were 
combined into a composite scale (α = .918).

The third mediator, evaluation of the sign (“SignEval”), 
was represented by a five-item, seven-point agreement 
scale (1=strongly disagree, 7=strongly agree). For this 
variable, participants responded to the statement “The 
following questions concern your evaluation of the 
sign you just saw…” with: “The sign communicated 
its message effectively,” “The intent of the message was 
clear,” “The message was easy to understand,” “Given 
its purpose, this was a good sign,” and “Given the 
purpose of the sign, the message was well worded.” 
These also were combined into a summed and averaged 
composite scale (α = .881).

The questionnaire also included manipulation 
and reality checks. To verify the integrity of our 
experimental manipulations, mortality salience 

was assessed by five, seven-point agreement items: 
“The message on the sign made me think of human 
mortality,” “Viewed in the context of a pandemic, the 
sign reminded me that fatalities can occur if people do 
not wash their hands frequently,” “The sign implied 
that viruses can be deadly,” “The sign called to mind 
that my loved ones won’t live forever,” and “The sign 
made me think of my own mortality”. These were 
summed and averaged to form a composite scale  
(α = .864). The in-group appeals treatment was assessed 
via three, seven-point agreement items (“I thought of 
family and friends when I saw the sign,” “The sign 
made me think of my loved ones,” “The sign called 
to mind those who are closest to me”), which were 
combined into a composite scale (α = .947).

‘Reality checks’ are items included to verify participants’ 
attentiveness, mindfulness, and cooperation with 
the experimental task, e.g., “I did not take this study 
seriously or strive to provide thoughtful answers” 
(1=strongly disagree, 7 = strongly agree). These allow 
for the exclusion of aberrant responses from statistical 
analyses. The questions concluded with standard 
demographic items (e.g., gender, age) to facilitate 
sample description.

Results
Manipulation checks
Low / high mortality salience groups differ statistically 
on the MS manipulation check measure (Meanlow=3.97, 
Meanhigh=5.37; t = -5.53, df=111, p < .001, two-tailed). 
Additionally, low/high in-group treatment groups 
differ statistically on the in-group manipulation 
check measure (Meanlow=3.70, Meanhigh=5.04; t = -3.68, 
df=111, p < .001, two-tailed). However, we note that 
the two manipulation check measures are correlated  
(r = .48, p < .001), which led us to investigate the impact 
of the mortality salience treatment on the in-group 
manipulation check measure. Evidence suggests that 
although MS and in-group appeals were manipulated 
orthogonally, it appears that mortality salience 

“overpowered” the in-group manipulation, with high 
MS making people mindful of their loved ones (i.e., 
in-group). Further analyses were performed both with 
and without the in-group treatment variable.
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Moderation analysis 
Whereas we expected the interplay between mortality 
salience and in-group appeals to influence compliance 
intentions indirectly by triggering anxiety, we ran 
an initial analysis via PROCESS macro model 1 to 
examine the interactive effect of the treatments on 
anxiety (Hayes 2018). Results indicate a strong, direct 
effect of MS on anxiety (p = .0037), but the interaction 
was not statistically significant (p = .0788, CI: -0502, 
.9081). Moreover, MS had a significant, positive effect 
on anxiety under both low (p = .0037) and high (p < 
.0001) in-group conditions. Hence, further analyses 
omitted the in-group treatment variable.

Serial mediation analysis
To test the implicit hypotheses suggested by our 
conceptual model (Figure 1), we conducted a serial 
mediation analysis using PROCESS macro model 6 
(Hayes 2018), whereby the 95% confidence intervals 
(CIs) used to generate each indirect effect were 
performed using 5,000 bootstrap samples. Consistent 
with our conceptual model, anxiety (M1), affect (M2) 
and sign evaluation (M3) mediate the effect of mortality 
salience (IV) on sign compliance (DV) (-.1198, CI: -.2624, 

-.0414). There was no evidence that MS influenced 
compliance intentions directly, independent of its 
effect on anxiety and ensuing events in the causal 
chain (.1872, CI: -.2154, .5899). This analytic technique 
permits the efficient assessment of direct and indirect 
effects, and showed a fully mediated path whereby MS 
determines anxiety levels (.7517, p < .0001), anxiety 
contributes negatively to affect toward the sign (-1.0167, 
p < .0001), affect shapes evaluations of the sign (.3576, 
p < .0001), and evaluations exert a positive influence 
on compliance intentions (.4384, p < .0001).

Discussion
Findings provide initial evidence in support of the 
conceptual model. It appears that mortality salience 
exerts an indirect influence on intentions to comply 
with the advocacy of signs by triggering emotions 
that influence cognitive evaluations of those signs. 
Provisionally, we speculate that evaluations of signs 
are the primary driver of compliance intentions, and 
that lowering (vs. raising) mortality salience in sign 
messages should engender favorable downstream 
effects. To gather corroborative evidence, we conducted 

a conceptual replication of Study 1.

STUDY 2
Study 2 is a conceptual replication of Study 1, using 
different stimuli to see if results from the context of 
encouraging positive behavior (washing hands) hold 
when the message is about restricting a behavior, 
which in this instance was limited business hours. 
Participants (N = 112, 60.6% female, median age = 28) 
were exposed to signs asking for voluntary compliance 
with store hours restricted for vulnerable population 
use only. The experimental design and method were 
similar to those of Study 1, although different stimulus 
materials were used (see Appendix 2). The measures 
were identical with the exception of the Sign Evaluation 
and Compliance scales, which used a 100-point sliding 
scale in Study 2 to capture more subtle variability in 
responses. 

Results
Manipulation checks show that treatment group 
means differ in the expected directions but did not 
differ statistically on the corresponding manipulation 
check measures for either MS (p = .855) or in-group 
(p = .312). Consequently, we performed subsequent 
analyses using measured MS as the independent 
variable (IV) rather than treatment group membership.

Serial mediation analysis
As in Study 1, we conducted a serial mediation analysis 
using PROCESS macro model 6 (Hayes 2018). Consistent 
with our conceptual model and results obtained in 
Study 1, anxiety (M1), affect (M2) and sign evaluation 
(M3) mediate the effect of measured mortality salience 
(IV) on sign compliance (DV) (-.0535, CI: -.1582, -.0004). 
There was no evidence that MS influenced compliance 
intentions directly, independent of its effect on anxiety 
and ensuing events in the causal chain (.3109, CI: 

-.9582, 1.5801). Again, results showed a fully mediated 
path whereby MS determines anxiety levels (.1006, p = 
.0075), anxiety contributes negatively to affect toward 
the sign (-.5661, p = .026), affect shapes evaluations 
of the sign (2.8480, p = .013), and evaluations exert 
a positive influence on compliance intentions (.3296, 
p < .0001).
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Discussion
Study 2 provides further evidence in support of the 
conceptual model. It appears that MS exerts a sig-
nificant and indirect influence on sign compliance 
through the emotions and evaluations that arise from 
a causal chain trigger by MS. Moreover, evidence sug-
gests that the model holds even when the context shifts 
from a positive frame (do wash hands) to a negative, 
restrictive frame (don’t shop during certain hours).

Regarding the failure of the MS manipulation, we note 
two things. The signs used in Study 2 contained more 
information than those used in Study 1. We speculate 
post hoc that the higher informational density may 
dilute the impact of mortality salience cues, lowering 
the high group mean and raising the low group mean. 
Gravitation to the mean might also reflect people’s 
pre-existing beliefs about COVID-19; if some in the high 
MS conditions believe that COVID-19 is not a threat, 
or some in the low MS condition believe COVID-19 is 
an existential threat, that would result in the means 
gravitating to the center of the distribution. 

Additionally, we note that the signs in Study 2 asked 
for cooperation to reduce a mortality threat to groups 
that are out-groups for the majority of participants. For 
example, restricted hours designed to protect senior 
citizens may have seemed less personally relevant and 
therefore did not trigger MS among the comparatively 
young participants (range = 18 to 61 years, median 
= 28 years). In fact, age is positively correlated with 
evaluations of signs across conditions (r = .332, p < 
.001, two-tailed), suggesting that older participants 
were generally more favorably disposed to the idea of 
restricted shopping hours to benefit special population 
segments, regardless of their MS level.

Nevertheless, measured MS provided a strong test of 
the model, providing convergent evidence that be-
haved consistent with theory, exactly as the model pre-
dicted. We are concerned, however, that the looming 
presence of the pandemic threat and the informational 
density of the signs used in Study 2 overwhelmed the 
treatment effect of our manipulation. This concern 
motivated a third study, in which the prior studies are 
extended by examining a mechanism that intensifies 
message reception.

STUDY 3
Study 3 is a conceptual replication and extension of 
the two previously described studies, but incorporates 
different stimuli and an additional experimental ma-
nipulation. Participants (N = 268, 55% female, medi-
an age = 34.5) were exposed to signs promoting the 
practice of social distancing. Variants of these signs 
represented low / high mortality salience, crossed with 
the presence or absence of an in-group appeal, and an 
additional factor: verbal information that did or did 
not rhyme, in a 2 x 2 x 2 between-subject experimental 
design (see Appendix 3). Measures were identical to 
those in Study 2. 

Results
Manipulation checks verified the integrity of the 
mortality salience treatment. Low / high MS groups 
differ statistically on the MS manipulation check 
measure (Meanlow=4.58, Meanhigh=5.08; t = -2.98, 
df=266, p < .003, two-tailed). The low / high in-group 
manipulation did not produce statistical differences 
on the post-test manipulation check. As in Study 1, the 
MS and in-group manipulation check measures were 
positively correlated (r = .564, p < .001, two-tailed), 
which we construe as evidence that MS overwhelmed 
any potential impact of the in-group treatment. The in-
group treatment was excluded from further analyses.

Serial mediation analysis - 
conceptual replication of studies 1 and 2 
As in Studies 1 and 2, we conducted a serial media-
tion analysis using PROCESS macro model 6, whereby 
the 95% confidence intervals used to ascertain each 
indirect effect were generated using 5,000 bootstrap 
samples (Hayes 2018). There was no evidence that MS 
influenced compliance intentions directly, indepen-
dent of its effect on anxiety and ensuing events in the 
causal chain (-.1032, CI: -3.1386, 2.9322). Results par-
tially replicated prior results, in that MS determines 
anxiety levels (.3036, p = .0002) and anxiety contrib-
utes negatively to affect toward the sign (-.4123, p = 
.0018). However, affect did not have a statistical effect 
on evaluations of the sign (.9085, p = n.s.). Evaluations 
did exert a positive influence on compliance inten-
tions (.7603, p < .0001). To summarize, the indirect 
effect of MS on compliance via the full mediational 
path (-.0865, CI: -.2574, .0114) broke down between 
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affect and evaluation. Our explorations to understand 
this inconsistency led us to consider the role rhyming 
messages might play in making messages more salient.

Serial mediation analysis on 
rhyming text sub-sample
We conducted an additional serial mediation analysis 
using PROCESS macro model 6 on data from the subset 
of participants exposed to rhyming versions of the sign 
message (Hayes 2018). Consistent with our conceptual 
model and results obtained in Study 1, anxiety (M1), af-
fect (M2) and sign evaluation (M3) mediate the effect of 
measured mortality salience (IV) on sign compliance 
(DV) (-.2192, CI: -.6361, -.0119). There was no evidence 
that MS influenced compliance intentions directly, in-
dependent of its effect on anxiety and ensuing events 
in the causal chain (-1.5955, CI: -6.7581, 3.5670). Again, 
consistent with our conceptual model, results showed 
a fully mediated path whereby MS determines anxiety 
levels (.3642, p = .002), anxiety contributes negatively 
to affect toward the sign (-.4905, p = .0033), affect has 
a positive effect on evaluations of the sign (1.5472, p 
= .0689), and evaluations exert a positive influence on 
compliance intentions (.7931, p < .0001).

A closer examination of the “rhyming effect” shows 
a significant, positive association between affect 
and evaluations among participants exposed a sign 
featuring a rhymed version of the message (r = .223, 
p < .008, two-tailed), but not among those exposed to 
non-rhyming versions (r = .005, n.s.).  

Discussion
Findings provide additional corroborative evidence 
in support of the conceptual model and demonstrate 
a potentially important technique for amplifying 
sign messages. Rhymed messages appear to be 
more effective in traveling the path from feelings 
(affect) to thoughts (evaluations) to intended actions 
(compliance). We speculate that this is the result of 
being more salient in the minds of receivers and thus 
more accessible in memory as evaluations are formed 
(Feldman and Lynch 1988). The ease with which a sign 
message is retrieved during evaluation may also confer 
a beneficial fluency effect, whereby the feeling of ease 
is construed as positive information in and of itself 
(Schwarz 2012).

STUDY 4
Study 4 is a replication and extension of all the 
previously described studies, utilizing different stimuli 
and a new experimental manipulation. Participants 
(N = 201, 58% female, median age = 34.0) were 
exposed to signs regarding wearing a face mask in 
a store. Variants of these signs represented low/high 
mortality salience, crossed with framing the store face 
mask policy as a request (please wear a face mask) 
as opposed to a demand (must wear a face mask), in 
a 2 x 2 between-subject experimental design with a 
control group (see Appendix 4). Measures of anxiety, 
affect, sign evaluations, and behavioral intent, with 
respect to compliance, were identical to those used in 
the previous studies. 

The following measures were also included: shopping 
intentions (“I am likely to shop at this store on this 
trip,” and “I am likely to shop at this store in the 
future,” both 100 point sliding agreement scales); 
and reasons for compliance (“To reduce the threat to 
my own health,” “To gain admission to the store to 
accomplish my shopping,” “To protect the health of 
fellow shoppers,” “To be a good citizen,” seven-point 
importance scales, 1=not at all important, 7=extremely 
important).

We also included items to measure beliefs about the 
level of threat posed by COVID-19, including “Most 
people need to take the COVID-19 coronavirus more 
seriously*,” “The government is over-reacting because 
the chance of getting the COVID-19 virus is low*,” “I see 
too many people not taking adequate precautions to 
protect the community from the virus*,” “My chance 
of getting the COVID-19 virus is low, so I’m not going 
to live in fear of this*,” “In general, COVID-19 is not a 
grave threat to my existence,” “Even if I get infected 
with COVID-19, it’s not going to kill me,” “The threat 
of COVID-19 to the lives of my family and friends is 
relatively small*,” “Taking minor precautions reduc-
es the threat of COVID-19 to near zero,” “Early in the 
pandemic, COVID-19 seemed to be a bigger threat, 
but over the course of the pandemic my beliefs about 
COVID-19 have changed.*” Each item was followed by 
a seven-point agreement scale (1=strongly disagree, 
7=strongly agree). We formed a summed and averaged 
composite scale of six items (*) that loaded highly on 
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a single factor (α = .896). Low / high perceived threat 
groups were formed via median split.

Additionally, we measured the following COVID-19-
related behaviors: “I wash my hands longer and more 
frequently than I did at this time last year,” “I own a 
face mask,” and “Typically, I don’t wear a face mask 
when I go out in public,” each followed by a seven-
point agreement scale (1=strongly disagree, 7=strongly 
agree). 

Results
Manipulation checks verified the integrity of the 
mortality salience treatment. Low/high mortality 
salience groups differ statistically on the MS 
manipulation check measure (Meanlow=2.72, 
Meanhigh=4.19; t = -8.4, df=162, p < .001 two-tailed). 
Mortality salience was higher in all treatment 
conditions as compared with the control group (mean 
= 1.82), suggesting that MS was relatively lower, but not 
absent, in the low (vs. high) MS condition. Mortality 
salience did not differ between the framing treatment 
groups (meanrequest = 3.43; meandemand = 3.51, n.s.). 

Serial mediation analysis - conceptual replication
As in prior studies, we conducted a serial mediation 
analysis using PROCESS macro model 6, whereby the 
95% confidence intervals (CIs) used to generate each 
indirect effect were performed using 5,000 bootstrap 
samples (Hayes 2018). Consistent with our conceptual 
model and results obtained in the prior studies, anxiety 
(M1), affect (M2) and sign evaluation (M3) mediate the 
effect of mortality salience (IV) on sign compliance 
(DV) (-.3380, CI: -.8978, -.0353). There was no evidence 
that MS influenced compliance intentions directly, 
independent of its effect on anxiety and ensuing 
events in the causal chain (3.2009, CI: -3.6957, 10.0975). 
Again, results showed a fully mediated path whereby 
MS determines anxiety levels (.3186, p = .0002), anxiety 
contributes negatively to affect toward the sign (-.8768, 
p < .0001), affect shapes evaluations of the sign (4.9083, 
p < .0001), and evaluations exert a positive influence 
on compliance intentions (.2465, p < .0412).

Message framing as a request vs. requirement
Interestingly, framing neither affected feelings about 
the sign nor its evaluation, but rather had a direct effect 

on intentions to comply. Moreover, those intentions 
appear to drive present and future shopping intentions 
(an extension of our conceptual model to consider 
downstream consequences of sign compliance 
intentions). A serial mediation model using PROCESS 
macro model 6 shows framing influences compliance 
intentions such that compliance intentions are lower 
(86.7%) when mask wearing is framed as a request, and 
higher (94.0%) when framed as a requirement (7.2643, 
p = .0339) (Hayes 2018). Compliance intentions 
contribute positively to the intentions to shop on 
the present trip (.7597, p < .0001), which contribute 
positively to intentions to shop at the same store in 
the future (.8434, p < .0001). There is no evidence of a 
direct effect of framing on future shopping intentions 
(2.1852, CI: -1.3899, 5.7603), but rather an indirect 
effect mediated via sign compliance and immediate 
shopping intentions (4.6545, CI: .6116, 9.2320).

The role of beliefs about COVID-19

Individuals differ widely with respect to beliefs about 
the level of perceived threat the COVID-19 pandemic 
presents. Participants in our sample ranged from 1.17 
to 6.83 on the seven-point COVID-19 threat scale (mean 
= 5.17, median = 5.50), essentially representing a wide 
range of beliefs, from “COVID-19 is a hoax” denial to 
grave concern about the seriousness of the threat. (As 
a side note, we observed that the strongest predictor 
of beliefs about the magnitude of the COVID-19 threat 
is level of education, with more education associated 
with higher perceived threat, r = .185, p = .018 two-
tailed.) What role might such beliefs play vis-à-vis 
reactions to sign communication? 

Beliefs about COVID-19 threat levels are positively 
associated with feelings about the sign (r = .412, p < .001), 
evaluations of the sign (r = .218, p < .005), compliance 
(r = .407, p < .001), and shopping intentions (rnow  
= .451, p < .001; rfuture = .424, p < .001). COVID-19 beliefs 
are not statistically associated with anxiety levels  
(r = .11, n.s.), nor does exposure to mortality cues have 
any effect on such beliefs (r = .023, n.s.). That is, those 
who take the threat more seriously do not feel more 
worried; rather, they are simply more likely to engage 
in threat reduction behaviors such as increased hand 
washing (r = .418, p < .001), owning a face mask (r = 
.427, p < .001), and using a mask in public (as indicated 
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by disagreement with the statement “typically I don’t 
wear a face mask when I go out in public” (r = -.587, p 
< .001). Moreover, COVID-19 beliefs appear to operate 
via serial mediation in a path similar to the framing 
reported above, with beliefs influencing compliance 
with downstream effects on shopping intentions.

Motivations for compliance
Although our conceptual model proposes that 
compliance intentions are driven by sign evaluations, 
we measured and assessed additional antecedents 
of compliance, including self-oriented and others-
oriented motives. “To protect the health of other 
shoppers” appears to be an important motive for 
compliance with the face mask sign (r = .561, p < 
.001), as is “To be a good citizen” (r = .499, p < .001). 
“To reduce the threat to my own health” is also a 
significant reason for compliance (r = .371, p < .001), 
albeit smaller in magnitude. “To gain admission to the 
store to accomplish my shopping” appears to influence 
compliance contingently, depending upon beliefs 
about the magnitude of the threat posed by COVID-19. 
To examine this contingency, we ran an analysis via 
PROCESS macro model 1 (Hayes 2018). Results indicate 
direct effects of both the “gain admission” motive 
(14.2035, p = .0009) and beliefs about the level of threat 
posed by COVID-19 (20.8641, p < .0001) on compliance 
intentions, and a significant interactive effect (-2.5568, 
p = .0014, CI: -4.1117, -1.0019). There is a positive effect 
of this motive on compliance among individuals that 
believe the threat of COVID-19 is low (3.9762, p = .0052, 
CI: 1.2031, 6.7494), and a non-significant, negative 
effect among individuals that believe the threat of 
COVID-19 is high (-2.4158, p = .1153).

Discussion
Evidence from this study provides further support 
for our conceptual model in yet another context 

- that of a store face mask policy. Verbal and visual 
cues that raise mortality salience above control 
group levels appear to raise anxiety, which are 
generalized as negative affect attributed to the sign. 
Affect colors evaluations of the sign, which drive 
compliance intentions with the advocacy of the sign 
message. Extending the conceptual model to consider 
downstream consequences of compliance intentions, 
it appears that such intentions influence present and 

future shopping intentions.

Regarding framing a desired behavior as a request vs. 
a demand, it appears that a polite request does not take 
the sting out of mortality cues. Nor does it engender 
positive feelings that one might expect under general 
circumstances. Politesse should engender liking. 
However, we note that study participants did not have 
an opportunity to compare request/demand messages 
side-by-side in our between-subjects design. Hence 
the “demand” condition did not suffer from contrast 
with the polite request. Whereas the purpose of the 
sign’s message was to reduce a public health threat, 
compliance intentions were relatively high across 
framing conditions, but compliance intentions were 
more positive when the store policy was presented as 
a requirement. We attribute this to heuristic reasoning 
triggered by context: a brief exposure that does not 
permit much critical evaluation, and a threatening 
situation. Under such circumstance, the mindless 
tendency is simply to “obey authority” as a self-
preservation reflex (Cialdini 2001).

Not surprisingly, given that the signs in this study 
conveyed a message about a COVID-19 prevention 
measure, beliefs about the level of threat posed by 
COVID-19 are positively associated with feelings 
toward the sign, ensuing evaluations, and intentions 
to comply and shop. To generalize in the abstract, sign 
messages that are congruent with shoppers’ previously 
formed beliefs should be received more positively. This 
suggests a strategy for improving sign communication 
effectiveness among target audiences with known 
beliefs.

Regarding motives for compliance that are extraneous 
to our model, both self-oriented and others-oriented 
motives appear to offer reasons for compliance. As a 
caveat, we note that direct questions about motivations 
are subject to social desirability bias, wherein people 
offer responses that are socially expected or make 
them look good in the eyes of others. Nevertheless, 
statistical evidence suggests that there may be reasons 
in addition to cognitive evaluations of a sign driving 
compliance with the sign’s message. Moreover, beliefs 
about COVID-19 appear to be an important contingency 
underlying the operation of self-oriented, utilitarian 
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goals such as gaining admission to a store to accomplish a shopping task. To 
generalize in the abstract, if people do not believe the underlying basis of a 
sign message, they may nevertheless be coaxed into compliance through a 
different route.

GENERAL DISCUSSION
When human health is threatened, compliance with mitigation strategies 
is a tremendously important outcome of sign communication. It may seem 
hyperbolic to claim that “signs save lives,” yet in the case of COVID-19 
prevention signs, this may literally be true. Signs can play a vital role in 
encouraging behavioral changes. The present research demonstrates a process 
by which this occurs. 

Starting with the end goal, compliance with the call for judicious hand 
washing, observing restricted store hours for the protection of vulnerable 
populations, social distancing, and wearing a face mask while shopping, 
our model and evidence suggest that how a sign is evaluated is a significant 
driver of behavioral intentions. When a sign is judged as communicating 
effectively, conveying the intended message clearly, is well-worded and easy 
to understand, and judged to be a “good” sign, such positive evaluations of 
the sign itself enhance the veridicality of the message and pave the way for 
compliance via cognitive consistency. If one likes a sign and judges it to be 

“good,” rejecting its advocacy would be illogical and internally inconsistent; 
“good” signs should motivate compliance.

What influences the evaluation of signs? Much of the past research on this 
topic has focused on design features of signs that contribute to aesthetics and 
ease of processing (Kellaris and Machleit 2016). This research, however, looks 
at signs under unusual circumstances created by the COVID-19 pandemic. The 
importance of pleasing design features diminishes under a looming existential 
threat when viewers process information under the stress of mortality salience. 
The state of anxiety attendant to mortality salience has potential to induce 
negative feelings, which can color evaluations unfavorably and actually lower 
compliance with the very behaviors that can reduce the threat. 

The good news, however, is that the reverse is also true. Messages featuring low 
levels of mortality salience may abate anxiety, allowing more positive affect 
to blossom, with beneficial consequences on sign evaluation. The challenge, 
of course, is how can one craft a message that takes the sting out of mortality 
salience when the implicit message is “you/others could die if you don’t adopt 
these behaviors”? Rhyming a message might abate the negative connotation 
associated with this idea; however, our findings show that is simply not true. 
Rhymed and non-rhyming versions of the social distancing signs are evaluated 
similarly (89 vs. 88, p = .437) and produce identical compliance intentions (p = 
.788). The role of rhyming is more subtle: rhymed messages appear to facilitate 
the transfer of affect to evaluations, without inflating positive affect (p = .365). 
Framing messages as requests vs. demands can also shape desirable outcomes, 
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depending upon circumstances. The natural tendency 
is to craft a “polite” message, but we found people 
respond more favorably to a direct demand; “do this” 
or “you must” seems off-putting at first glance, yet 
may be a more effective framing when dealing with a 
threatening situation.

Implications for practice
Findings from four studies offer evidence-based 
guidelines for effective communication under 
exceptional circumstances, which may extend beyond 
the present pandemic to other threatening situations, 
including natural disasters, national emergencies, or 
warning signs. The primary lesson in this work is that 
people process information differently when mortality 
salience, anxiety, and negative feelings intervene. 
Ironically, the very information that can help reduce 
a threat may be disregarded, poorly evaluated, or not 
complied with depending upon how it is presented. 
Directly highlighting a threat, for example, may be 
counter-productive. This is roughly analogous to the 
failure of fear appeals when the level of fear is too high 
(Leventhal 1971). Mortality salience is not a fear appeal, 
but rather a psychological mindset of heightened 
awareness of one’s mortality, an uncomfortable and 
often anxiety-producing thought. Indeed, recent 
news reports demonstrate that some are so strongly 
motivated to avoid the uncomfortable truth—their 
mortality— that they harness denial as a coping 
mechanism (Wolf 2020). 

To communicate effectively under conditions that 
raise mortality salience, sign creators must consider 
the viewer’s state of mind, how messages are likely 
to be processed, and strive to convey a message in a 
way that sparks positive evaluations of the sign. Our 
evidence suggests that positive sign evaluations are 
requisite— an essential antecedent— to compliance 
with a sign’s message. It is a large leap from exposure 
to a message to compliance with that message. This 
research begins to unravel what happens in between 
and suggests that shaping feelings and thoughts to 
engender positive evaluations of signs is the surest 
route to gain compliance.

How then can creators of signs in the public and 
private sectors influence behavioral intentions of 

citizens / consumers? The present work reminds us 
that responses are sensitive to how a message is framed, 
for example as “do this” (Studies 1, 3) or “don’t do 
that” (Study 2), or as a request vs. a demand (Study 
4). Desired outcomes can also be influenced at any 
stage of our process model. The anxiety component 
can be shaped by avoiding mortality cues and by using 
anxiety reduction messages, which may be as simple 
as “take a deep breath.” The affective component 
can be influenced directly by use of visual cues that 
foster positive affect, such as use of vivid colors or 
foreground/background combinations that promote 
fluency (Kellaris and Machleit 2016). The evaluation 
component can be addressed directly by pre-testing 
alternative sign messages and designs, and by 
suggesting evaluative criteria. For example, a sign that 
includes the question “Is the message clear?” suggests 
that clarity should be the criterion for judging the 
sign rather than, say, attractiveness. Further, it seems 
unlikely that signs can influence behavioral change 
directly (e.g., shop here! or buy this!). Understanding 
the sequence of events that precedes and determines 
behavioral change gives sign communicators 
numerous strategies to foster desired results.
 
Implications for research
There are some features of our research that may limit 
the general applicability of the findings, including the 
particulars of our online samples, stimuli, and the 
viewing context. Our evidence comes from simulation 
experiments, in which a small number of participants 
were asked to imagine seeing a sign prominently 
displayed in a public space. This was an exercise in 
imagination, of course, because what participants saw 
was an image of a sign displayed on their computer 
screen, not a sign they happened upon in a public 
space, among numerous distractions, where passive, 
voluntary exposure to the sign might happen. For this 
reason, we recommend field studies or additional lab 
studies that use an incidental exposure protocol. 

The present research also identifies a mediational path— 
a sequence of mental events— by which mortality 
salience exerted an indirect influence on compliance 
intentions. Whereas our model shows a general case, 
there are likely contingencies— conditions within 
which these processes work. Identification of such 
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boundary conditions (moderator variables) would be an important next 
step in refining our conceptual model. Might individuals differ with respect 
to their proneness to mortality salience? As we think about people in our 
circle of acquaintances, we can probably identify individuals who might react 
differently to mortality salience sparked by a sign. The present research begins 
to paint a picture of how mortality salience works in sign communication. 
It remains to discover when, where, and with whom it works - all exciting 
possibilities for the advancement of sign communication research.

CONCLUSION
Use of mortality cues seems natural, perhaps unavoidable, in communication 
designed to address the threat of a pandemic, or other threatening, emergency 
situations. The present findings, however, suggest that raising mortality 
salience does not serve the cause of compliance with sign messages. Rather 
than triggering compliance as a coping mechanism for dealing with the threat 
of COVID-19, raising mortality salience appears to give rise to negative feelings 
that color evaluations and subsequent compliance. 

Findings suggest that the communication effectiveness of signs may be 
enhanced by the use of rhyming messages (Study 3), which have a positive 
effect on affective evaluations and may be more memorable, and by framing 
desired behaviors as a demand (Study 4). Whereas requests may be perceived 
as polite, demands carry the weight of authority, which may trigger automatic 
compliance in the face of a perceived threat (Cialdini 2001).
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Abstract /  

Early in 2020 the COVID-19 pandemic began 
to impact countries across the world. Within 
weeks, people’s normal social behavior had 
to be changed in order to stop the spread 
of the disease. In Canada, where this study 
takes place, governments and public health 
departments were the primary and trusted 
information sources. Photographs of retail 
signs were taken by the author in one 
neighborhood in a major Canadian city in 
March and April. Along with descriptive 
information, the author speculates on the 
meaning conveyed by the printer-paper signs, 
beyond their traditional role of supporting 
wayfinding. Paper’s relative fragility may have 
simultaneously reflected the uncertainty that 
people felt in the early days of the pandemic, 
while its familiar and timeless presence may 
have provided a sense of emotional security 
and direction. Marking a return to “business 
as usual”, stores replaced many, but not all 
of the informal signs with professionally 
produced and branded signs suggesting that 
the early “blind panic” had been replaced 
by a form of “steady state”. One could say 
that retailers demonstrated corporate social 
responsibility through their efforts in creating 
and posting the signs to create awareness of, 
educate, and reinforce the new and changing 
social distancing behaviors.  
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INTRODUCTION
If someone had proposed the need to introduce and reinforce social distancing 
on the world, over a very short time period, most people would have thought 
it impossible (Furman University 2020). Yet in the first quarter of 2020, and 
as each country in the world encountered COVID 19, social distancing became 
a necessary social norm and one of the only defenses to this new highly 
transmittable respiratory virus. To support the government’s communication 
and regulatory efforts, retail store signs became important in creating 
awareness of, educating about, and reinforcing social distancing behavior. 
This paper first describes the signs used by retailers in March and April 
2020 and then speculates on their meaning beyond their conventional role 
in geographic wayfinding. 

Social distancing is a term used in public health to describe the necessary 
actions taken to avoid infectious contact. Given the magnitude of this 
pandemic and the general lack of public awareness of the term, the Public 
Health Agency of Canada (2020) began explaining social distancing and 
the actions that people needed to take in early March, using press briefings, 
public service announcements, information posted to their website and on 
social media. Social distancing behaviors initially included avoiding crowded 
places and non-essential gatherings, avoiding greetings that involve touching, 
and limiting contact with high risk populations (Public Health Agency of 
Canada 2020). Over time, formal stay at home, mask, and group size orders 
were enacted and governments impressed upon their populations to maintain 
two-meter / six-foot distance from non-family members and consistent hand-
washing practices.

Rapidly breaking habits of human touch and close physical distance required 
clear and consistent communication by health and government officials. 
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Social distancing was at first suggested and then 
recommended; non-urgent voluntary compliance 
was replaced with urgent and stern warnings, and 
finally with regulations and financial penalties for 
non-compliance (Benzie 2020; DeClerq 2020; Tumilty 
2020). As the situation became dire, and in order to 
keep as many people as possible at home, governments 
closed down non-essential services. Closing down 
meant that employees had to be sent home to continue 
to work, or if the work could not be performed at 
home, to be laid off until the pandemic subsided. The 
list of non-essential services included many types of 
retail stores but excluded, for example, grocery stores, 
pharmacies, and banks (Ontario Government 2020). 
Table 1, as shown in the Appendix, traces the timing 
of the emergency orders and the businesses deemed 
essential, or not. 

Retailers often play a role in supporting the 
communication of socially desirable changes 
advocated by government (Pollay 2007). Two recent 
Canadian examples, reducing obesity levels and 
discouraging tobacco smoking are discussed here. In 
2017, Ontario restaurants with 20 or more locations 
were required to include the caloric count of food 
and drink on menus and in-store signage (Moghimi 
and Wiktorowicz 2019). Studies have found that 
consumers find this type of messaging useful in 
making food choices that reduce fat and sugar intake, 
or portion sizes (Adam and Jensen 2016). In 2018, the 
Ontario government reduced the visibility of tobacco 
and vaping products and limited in-store signs to 
unbranded information in order to decrease awareness 
of the products, particularly among teenagers. Retail 
stores received rules for the size, shape, color, and 
messages of in-store signs and displays (Ottawa Public 
Health 2020). These regulations were introduced after 
extensive and lengthy consultations with retailers and 
their associations, and lengthy timelines allowed for 
retailers to prepare for, and comply with the regulations 
gradually. One could characterize the behavior of 
retailers in supporting the socially desirable changes 
as evidence of corporate social responsibility, where 

“business decision making [is] linked to ethical values, 
compliance with legal requirements, and respect for 
people, communities, and the environment around 
the world” (Aaronson 2003, 310). 

COVID-19, on the other hand, was an unprecedented 
event and consultations were simply not possible given 
the severity of the situation. Government and retailers 
had very little warning of the events that would 
overtake them and even less time to react. As a result, 
retailers received the same general information at 
almost the same time as their customers and without 
much time for discussion or training, retailers had to 
figure how the information applied to their physical 
operations, employees, and customers. 

Retailers make extensive use of professionally produced 
physical and/or digital signs outside, and inside their 
stores. These signs are used to convey information 
such as: the name of the company, opening and closing 
hours, pricing and sales, coupons and promotions, 
product, and service-related information (Carpenter 
and Moore 2006; Vizcaíno 2018). Typically, in-store 
signs serve the purpose of providing information and 
acting as prompts. Lehman and Geller (2004) discuss 
the importance of prompts in reminding people of 
how to behave. Using specific colors and fonts, signs 
also support the retailer’s brand image (Huddleston 
et al. 2015). 

Under normal operating circumstances, one would 
rarely see a business using signs printed on 8.5 x 11, 
run of the mill printer paper. Yet, during the early 
stages of the pandemic, businesses of all sizes used 
paper signs extensively to convey information about 
the required social distancing behaviors. One wonders 
why, in a country such as Canada where literacy levels 
are high and technology and digital communication is 
widely available, that retailers used paper so extensively 
to communicate with their customers. 

This paper explores the way in which signs were used 
in the early months of the COVID-19 pandemic in one 
area of Toronto, Canada. It documents the transition 
from paper signs to professionally produced and 
branded signs as a way to understand the real-time 
development of retailers’ communication efforts. 
 
METHOD
This is an unusual study. First, the COVID-19 virus 
rapidly spread across the globe and there appears 
to be no natural immunity. There is (at the time 
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of writing) no cure or vaccine. Second, the rapidly 
unfolding events, meant that there was no time to 
conduct a research study that involved customer or 
retailer interviews.

Phenomenological research makes use of the 
observer’s lived experience as the starting point for 
understanding an experience (Neubauer, Witkop, 
and Varpio 2019). The author is both the researcher 
and the observer. In the same way as other customers, 
the author used informal signs for their functional 
wayfinding purpose (what to do, where to stand and 
move, and how to behave) (Mollerup 2005). At the 
same, the author felt compelled to photograph them in 
order to preserve them. Across the world, journalists 
and other people also photographed retailers’ signs 
online (Carlberg 2020; Fortin 2020; Mercer 2020; Toh 
2020).

In this study, “informal sign” is used to describe 
the signs with messages printed or handwritten on 
standard printer paper. To create the informal signs, 
businesses used ordinary white printer paper, probably 
20lb bond, and produced signs on local office printers 
or photocopiers. A few were printed or written on card 
stock or cloth material (Quill n.d.). “Professional sign” 
refers to signs that were created and produced by a 
printing company and that use the brand’s colors, 
fonts, logos, or images. 

The data collected for this study was restricted to a small 
geographic area of one large city because of the social 
distancing requirements imposed by the Canadian 
federal, provincial, and municipal governments. In 
March and April, the Emergency Management and 
Civil Protection Act restricted residents to their homes 
only leaving them for groceries and essential goods 
such as prescriptions, and to exercise or walk pets. 

Operating within those restrictions, the author took 
photographs of exterior and interior retail store signs 
within a two and half kilometer radius of their home, 
in Toronto’s 16th electoral ward. Figure 1 is a simplified 
map of the area photographed, showing the open-air 
shopping malls (green circles) plus single location or 
multi-location businesses (marked as thicker red lines 
and white arrows). 

This area is a mix of residential types, including 
single-family and townhomes and low and high-rise 
apartment buildings, and commercial businesses. The 
residents of the two areas are comparatively affluent, 
with above average rates of income and education. The 
retail stores and businesses range in size; some are 
small, single location businesses while others are part 
of large companies that have multiple locations. Other 
researchers interested in comparing the data in this 
study to other areas, can find detailed census data for 
Ward 16 on the City of Toronto’s website. 

Using an iPhone, the author photographed the signs 
linked to COVID-19 used by retailers between March 
13 and April 27, 2020. Using photographs as a way 
to understand human and organizational behavior is 
appropriate under many conditions, and photographs 
may be especially useful in a fast-moving and 
unprecedented situation like this one to capture the 
rapidly changing environment. Photographs provide 

“clues about the embodied nature of organizational 
practices as well as the latent emotional processes and 
reactions” (Ray and Smith 2012, 295). 

Approximately 500 photographs were taken, randomly 
at first, and as the situation continued a more 
systematic sampling approach was used, all the while 
still social distancing. The stores that the author could 
enter, grocery stores and pharmacies, were visited 
once a week. Each of the major streets in Ward 16 
was visited every three to four days. The outside doors 
and windows of the stores along Bayview Avenue, Mt. 

Figure 1 / Map of the photographed area
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Pleasant Road, Yonge Street, and Laird Avenue were inspected to identify 
changes over time. At least one restaurant was visited daily. 

In this study, the term “retailer” is used to describe to any business with 
a physical location. Retailers under this definition include grocery stores, 
pharmacies, clothing stores, hardware stores, office goods, restaurants, 
physicians, dentists, lawyers, hair and nail salons, spas, pet stores and 
grooming services, veterinarians, and real estate agents. 

FINDINGS
This section begins with a timeline of key events, regulations, and legislation 
from January to April 2020. This is followed by a description of the signs used 
by small single location retailers and large multi-location retailers.

The timeline presented in Table 2 (in Appendix) provides background 
information to the study. Of particular note is the speed at which the retailers 
and citizens adjusted to new and continuously changing conditions. The first 
presumptive case of a Canadian contracting COVID-19 was recorded in January 
2020, however, the first event visibly affecting retailers and their customers did 
not occur until March 4. This is when a ban on reusable cups and containers 
was introduced. On March 6 the World Health Organization declared 
COVID-19 a pandemic and just over a week later the Ontario government 
evoked the Emergency Management and Civil Protection Act (Ontario 2020) 
that mandated new behavior. From this point onwards, the situation escalated 
rapidly for a month and a half, with frequent behavioral changes required 
from both consumers and retailers. On April 27, with curve of COVID-19 virus 
cases beginning to flatten, the Ontario government announced a three-step 
plan to reopen the province’s businesses. They cautioned that the reopening 
would continue only if key statistics remain positive (the number of deaths 
remains low and declining and the time between doubling of identified 
cases continues to lengthen). They also declared that social distancing would 
continue for an unknown time-period. 

General Observations
Throughout March, most informal signs were printed on 8.5 x 11 white printer 
paper. The fonts used were mostly black, on-serif, and a mix of upper- and 
lower-case letters, with italicization and color used infrequently. Bold was 
used to emphasize key points. Exterior signs were placed at various locations 
and heights on doors and windows. Among the locations that remained 
open to customers, signs could be found in the interior front entrances and 
throughout the store (on walls and poles, stands, shelves, and on the floor). 
Regular scotch tape or duct tape was used to affix the signs to walls, no matter 
the size of the retailer. Through March and April, digital signs were used 
only to present product and pricing information. They were not observed to 
display any COVID-related information.
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With each new behavior imposed by government, new signs were required. 
These were often posted alongside existing signs. By early April, stores that 
remained open to customers had started to replace many, but not all, of the 
informal signs with professional ones. The rapidly changing information, 
which required the original signs to be quickly and frequently changed, 
gave way to information that was required for the long term, such as social 
distancing. Thus, the cost and effort required to create professional signs 
could be justified by retailers.

Single Location Retailers 
Single location retailers who were required by law and/or chose to close, took 
a more personal approach to announce their operating status. Almost all of 
these informal signs were typed using in black, non-serif, small font in upper- 
and lower-case letters. Those that were handwritten, used mainly black or 
blue ink pens, while a few others used colored markers. 

Some signs had concise messages, while others filled up a page. Most 
presented the personal reaction of the retailer to the pandemic. “We are all 
in this together” was a major theme along with a focus on the customers and 
community’s well-being. Some of the informal signs reflected the thinking at 
the time, which was that this would be a short-term (two-week) closure. One 
might wonder if that perception (that the situation would be short term) was 
the reason why most small businesses that closed, did not provide alternative 
methods of contact such as email, phone number, social media, or website. 
Almost none of the businesses who closed under the first order on March 24 
changed the information on their signs over the period of this study. 

Large Multi-Location Retailers 
In early March there was little understanding among most retailers (or almost 
anyone else) that the situation would escalate, with the requirement for social 
distancing to continue for months. The first sign of COVID-19’s impact came 
to customers through informal signs at coffee shops. Tim Hortons (Figure 6), 
for example, indicated that the restaurant would temporarily stop filling 

Figure 2 			                Figure 3 			         Figure 4 	
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customers’ reusable cups. As is typical of most early 
signs, the information was on 8.5 x 11 printer paper 
using black, sans-serif font. Unlike many of the signs 
posted in early March, the restaurant used the brand’s 
logo as a signature. 

Note the ripped and slightly crumpled features of the 
sign after just a few days of use. Over the study period, 
the sign was never replaced, becoming increasingly 
worn and served as an artifact that communicated 
the initial changes in behavior necessary to protect 
guests (customers) and team members (customer 
facing-employees) from COVID-19 exposure. Other 
retailers also stopped the use of customers’ recyclable 
containers (e.g. bulk bin) but not all put up signs, rather 
leaving it up to the employees to inform customers. 

On March 13 the Ontario government closed schools, 
universities, and colleges and encouraged citizens 
to prepare for a nation-wide lockdown (Beck 2020). 
Heeding this information and anticipating being at 
home for at least 14 days, people started to panic buy 
staple goods (Stern 2020). Store shelves and bins went 
bare, as toilet paper, produce with longer shelf lives, 
cleaning materials, bottled water, and baking supplies 
were rapidly sold out. No in-store signs indicated why 
the shelves are empty. In  a city where product stock-
outs are unusual due to Canada’s robust supply chain, 
grocery stores were overwhelmed by the sudden and 
unanticipated demand for certain products. 

By March 20, grocery stores put up informal signs 
telling customers about out of stock items, and to 
manage the supply of scarce items. Signs emerged 
that indicated how much of limited products could 
be purchased by each customer. One of the messages 

reinforced sharing with others: “In order to respect 
and serve all our customers” and the text was bolded 
and capitalized in a sans-serif font (Figure 9). A space 
for the number of items that could be purchased was 
left blank, indicating the likelihood of continued 
supply-chain disruption. The number of items could 
be easily written in by hand as the situation unfolded. 
Note the specific signs for toilet paper (Figure 10): 

“Attention Customers. There is a 2-unit limit on 
toilet paper. Thank you for your cooperation.”  The 
salutation is starred, and the message is both bolded 
and capitalized.

Figures 5 and 6

Figures 7 and 8

Figures 9 and 10
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Most retailers have multiple customer touchpoints including entering the 
store, moving around the aisles of the store, and checking out. As the situation 
progressed, stores had to bring changes to the customer’s attention before they 
even entered the store. One sign indicates the change in reusable bags usage. 
Note that early in March customers could still bring and use their own bags 
in stores, however check-out employees were no longer allowed to bag them. 
Plastic bags were offered for purchase, as is typical in Canada. As the situation 
progressed, informal signs were attached to check-out stations to indicate 
newly required social distancing behavior. The use of regular tape to attach 
the signs was prevalent. Some of the signs had instructions to indicate where 
employees should place it, whereas others did not. Different messaging was 
used with some signs reading as instructions and in a neutral tone, “Please 
follow these steps at Checkout to support social distancing” while another 
sign communicated a more forceful message: “…guidelines to support the 
importance of social distancing.” The signs indicated that reusable bags were 
no longer welcome in stores. Now, plastic bags would be offered to customers, 
without charge, and check-out employees would bag all groceries. The reason 
for this change was to reduce congestion at the end of the check-out station 
created by self-bagging and to minimize contact between customers.

Initially, the information about social distancing provided to consumers was 
general. However, shopping became a specific activity that required more 
elaborate rules as the pandemic wore on. By mid-March, informal signs 
outlining nine actions for social distancing in grocery stores, were taped to 
store windows and doors. By the end of March, to reinforce the information, 
poster-stands near the store entrance that normally hold promotional flyers 
was repurposed, to offer customers copies of the sign to take home. 

Figure 11 			             	                Figure 12 			                                   Figure 13 			           
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By April, informal signs were beginning to be replaced 
with professional, poster-sized signs and often pro-
duced in the brand colors of the retailer. These signs 
were posted and placed in stands outside the store. 
Often, the original informal sign remained taped to 
the window remain right behind the new sign stand 
(see Figure 16). Some retailers announced that weekly 
printed flyers would no longer be printed and deliv-
ered, and instead presented product information and 
pricing only on their website or app. Recognizing that 
not all customers would have access to the digitized 
information, and that paper flyers support memory 
and motivate purchase, poster stands were repurposed 
to hold eight sheets of printer paper with the product 
and price deals of the week, taped to a piece of card-
board (McNeish 2019; Ziliani et al. 2019) (Figure 17).  

Customer Uncertainty
It took time for some retailers, ones that remained 
open, to realize the level of customer uncertainty. 
Stating that they were open, indicating their services, 
and their hours of operation were three basic messages 
retailers chose to post in signs. Unfortunately, the 
use of small font muted the message’s impact, as 
they were largely unreadable from a distance. While 
most signs were on standard white printer paper, a 
few were colored and the use of color in the midst of 
several white signs drew more attention. It is not clear 
if retailers intended to do this. In Figure 19, the pink 
sign had font large enough to read from two meters 
away (“Curbside Pickup. Other Entrance”). One sign 
using a yellow colored but larger font was difficult to 
read, even close up (Figure 18).

Multiple informal signs printed in small font resulted in 
a visually messy and unorganized presentation of infor-
mation. It is hard to know whether this was a deliberate 
action, but one can only speculate as to why many small 
retailers added additional informal signs rather than  
removing some or consolidating the information onto 
larger professionally made signs. They may not have 
had access to the financial means to hire a company to 
design and print poster size signs. 

In addition, the stress of the situation could mean that 
they perceive signs to be less important than other  
aspects of their business. Regardless of their reasons, 
it has the effect of increasing the cognitive load on 

Figures 14 and 15

Figures 16 and 17

Figures 18 and 19
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Figure 20

Figure 21

Figure 22

consumers during a stressful time and may contribute 
to customers’ confusion around these retailers’ status. 

Over time, some businesses realized that they needed 
larger signs that could be read from a distance and 
that would attract customers’ attention. As was true 
in March, stores used materials they had on hand. 
Although the promotional strategy may have been 
similar, that is, to draw attention to the fact the store 
was open, stores used different approaches. Some 
added additional signs alongside, or even over top of 
the original ones and some, but not all, used a larger 
font. 

One retailer added a larger handmade sign that was 
mounted over the original smaller signs. The message 
was printed on cloth and stuck to the window with 
several pieces of grey duct tape. While the lettering 
and appearance is child-like and haphazard, the 
wording is formal: “I assure you, we’re open!” It also 
indicates the services being provided in order to avoid 
customer confusion or misunderstanding, “For take-
out and delivery.” 

As of April 4, pet stores were only allowed to operate 
via curbside pick-up or home delivery. One pet food 
store, presenting the message “We are open,” used nine 
sheets of white printer paper, printing one letter per 
sheet to create the impression of a singular large ‘sign.’ 
As noted was often the case, the original sign posted 
a month earlier remains in the window (Figure 21). 



77Interdisciplinary Journal of Signage and Wayfinding; Vol. 4, No. 2 (2020)

Dollarama, a multi-location discount store that was permitted to stay open 
because it sells food, handwrote a message on four green neon colored heavy 
paper stock that stood out and conveyed the message that “We are open!”  
With two store locations in the area of study doing the same thing, it appears 
as if these informal signs were part of the communication strategy of the 
Dollarama chain. 

Another retailer’s sign indicated that they offered free local delivery, along 
with their phone number in a font large enough to be read across the road. The 
use of a serif font and wide tracking and leading, allowed for a more legible 
sign, as compared to others. The combination of serif font and more spaced 
meant this sign was more readable and effective than other signs. 

Figure 23

Figure 24
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By the end of March, public health agencies and 
government websites made available a number of 
standardized signs to communicate COVID-19 symp-
toms and social distancing behaviors (Government  
of Canada 2020). Unlike their large counterparts, very 
few small businesses, whether open or not, posted 
these signs.

Multi-location retailers have an advantage by being 
able to hire specialized employees who are skilled at 
developing signage and messaging. As a result, by 
April most had transitioned to corporate poster-sized 
signs that used color to attract attention and large font 
readable from two meters away for the key messages. 
Professional signs convey the necessary information in 
an organized visually appealing way, whereas informal 
signs are more disorganized in their construction. 

As the rules of social distancing were modified, 
retailers continued to remind customers not to enter 
the store if they had COVID-19 symptoms, to practice 
social distancing, and to use signs to indicate the 
maximum number of people allowed in the store 
at any one time. Professional signs accomplish this 
through cohesive color and font schemes and the use 
of multiple font sizes and capitalization. Pictograms 
indicate the required spacing between people and 
the number of customers allowed in the store at any 
one time. Professional signs generally convey more 
information more clearly than informal signs, however, 
some of the font size and colors were unreadable at a 
distance.

By April, large businesses had replaced some of the 
informal signs with professional ones. Inside grocery 
stores, for example, shelf signs were added to remind 
customers about social distancing. Key messages in 
brand colors and fonts, were printed on heavy paper 
stock, laminated, and hung with plastic shelf hangers. 
Side by side with these professional signs were some 
of the informal signs. There could be several reasons 
for using both informal and professional signs. These 
include the cost and effort to design and produce 
the professional signs or perhaps the uncertainty as 
to whether the information will be soon outdated. I 
speculate that professional signs reflect information, 
social distancing measures, for example, that retailers 
believe will hold true for months, whereas informal 
signs are for information about short-lived situations.

Further supporting the efforts to educate and 
reinforce social distancing to customers, branded 
decals appeared on floors along with duct tape to 
mark direction of travel in the store, or to ensure 
adequate side-to-side spacing for passing. Early on, 
various colors of duct tape was used to indicate two- 
meter spacing and where to stand while waiting in 
line. In some stores, two different colors of duct tape 
were used, especially near the check-out stations, to 
communicate how to maneuver in a space that could 
be prone to crowding.

By early April, red tape and red circular decals became 
standard for large stores. A few, red-brown rectangular 
decals were observed, often at the entrance, at times 
combined with circular decals. The use of circular 

Figures 25 and 26

Figures 27 and 28
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Figure 30Figure 29

deals may not be accidental. They may have been 
designed deliberately, to remind the viewer of a red 
traffic stop sign. The assumption being that customers 
would be familiar with the required action, that is, to 
stop and look before proceeding further. 

In the early stages of the pandemic, customers moved 
freely in and out of retail locations. The informal 
signs were typically on interior doors with none on 
the exterior doors. Photographs taken at a pharmacy 
show six informal signs on an interior door. As 
conditions changed, professional signs appeared on 
the exterior door (see Figures 31 and 32). The signs 
asked customers to consider whether to enter or not 
(due to COVID symptoms), pictograms limiting the 
number of customers in-store, and to stay six meters 
apart. The early signs were all text while the professional 
signs are larger and include pictograms. The informal 
sign communicating the reduced store hours was moved 
from the interior door to the exterior door.

Multi-location businesses that remained staffed, but 
closed to customers, transitioned to customer pick-up, 
and delivery to home. Initially, informal signs were 
used to explain the process to customers. Over time 
those were replaced with professionally designed and 
made ones. Whether inside the store or out, duct tape 
was the most often observed choice for marking the 
direction of travel and to indicate where to stand (see 
Figures 33 and 34).

DISCUSSION
In the first quarter of 2020, COVID-19 began to 
significantly impact countries across the world. In a 
few short weeks, people’s normal social behavior had 
to be changed in order to stop the spread of the disease. 
Government directives are abstractions until people 
see tangible manifestations of them or have personal 
experience of them. While governments mandated 
social distancing behaviors, it was up to retailers to 
determine how to implement and communicate them 
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to customers and employees. One could argue that the 
retailers acted only to avoid the fines and penalties 
put in place by the government (News Staff 2020). 
Alternatively, one could say that retailers demonstrated 
corporate social responsibility and that their efforts 
in creating and posting signage was an integral part 
of creating awareness of and reinforcing new and 
evolving social  distancing behaviors. 

Schwabe and Wolf (2009) report that stress reduces 
comprehension of new information. Prompts such as 
signs, when presented in an uncertain and constantly 
changing situations, must be easy to follow and placed 
close to where behaviors will occur (Werner, et al. 
1998). The informal signs that appeared early in the 
pandemic represented retailers’ interpretation of what 
was required, made customers aware that shopping 
had changed and educated them about new norms. 
The signs explained store policies, indicated stock-
outs or restrictions on the number of products that 
customers could purchase, provided guidance where 
to stand, and how to move around the store, while 
maintaining social distancing. 

In previous situations (e.g. adding calorie count to 
menus and in-store signage) larger retailers had an 
easier time complying with government regulations 
because of the greater financial and personnel resources 
available to them (Moghimi and Wiktorowicz 2019). 
In the case of COVID-19, the situation changed so 
rapidly that there was no size advantage to initially, 
at least, in terms of informal signage.

Figures 33 - 34

Figure 31

Figure 32
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Printer paper was the ideal material in the early 
stages of the pandemic. Signs made of paper could be 
replaced frequently to respond to changing guidelines 
at negligible cost. Using regular tape, they could be 
attached to doors, windows, and throughout the store. 
However, paper has its disadvantages. The Canadian 
weather in the spring can vary dramatically and 
inclement weather like rain, snow, and wind adversely 
affects papers longevity. Weather notwithstanding, it 
is simply not robust enough for long term use. The 
use of paper without some sort of protection, such 
as a plastic sleeve, suggests that retailers considered 
the situation temporary, or as is often true in a crisis, 
protecting paper from the elements was not a priority. 
 
Almost all of the informal signs were printed on 8.5 x 
11 white printer paper, suggesting that office printers 
or photocopiers were readily available at the retail 
location. Sundar and Kellaris (2017) find that the font 
color used in a logo affects the consumer’s perception 
of a retailer. Most informal signs used black, small, 
and sans-serif font on unlined paper and using black 
font is likely the result of cost and the availability of 
black-only printers in retail locations. Additionally, in 
this situation, it seems an appropriate choice as black 
font may have communicated to customers that the 
business was taking the situation seriously and acting 
professionally. 

Ease of comprehension is particularly important when 
people are distracted and struggling to retain new and 
changing information (Juni and Gross 2008). Thus, 
the use of small and sans-serif fonts is a suboptimal 
approach. Small font is unreadable unless the viewer 
is close to the sign and without lines on paper, a sans-
serif font can appear to float. Per Craig et al. (2006) 
rows of text in serif font are more legible and easier 
to comprehend, and since the viewer can focus on 
comprehending the message, their recall is improved 
(Glasser et al. 2005). Studies have found that some of the 
positive results for serif were the result of combining 
it with slightly wider letter distance, larger size, or 
row height (Moret-Tatay and Perea 2011). Using serif, 
black, and larger fonts improves sign readability.  The 
font should be large enough to be legibly communicate 
to passersby from two meters away, and to allow 
the maintenance of the correct amount of physical 

distance from customers entering or leaving the store.

Once retailers ascertained which social distancing 
measures would continue, informal signs began 
to give way to professional ones. Multi-location 
retailers that remained open worked to standardize 
the customer experience over the store network. The 
government also assisted retailers’ efforts by making 
information available on their websites in the form of 
printable documents (Government of Canada 2020). 
Professional signs proved to be more robust, as they 
were laminated or coated, and printed on heavier 
stock that could stand up to daily abuse and the 
Canadian climate. By increasing the size of the signs, 
the readability from a distance for those passing on the 
sidewalk or road was improved, and key information 
could be consolidated on a single sign rather than 
multiple smaller ones.

The type of signs used by retailers could also be 
considered a reflection of their emotional state. The 
first emotions of uncertainty and unknowing were over 
time replaced by “certainty and knowing.” The informal 
signs, signaling frequently changing information, used 
early in the pandemic were subsequently replaced by 
professional signs that signaled “business as usual” 
with less frequently changing information as the 
pandemic continued. 

While some retailers removed the informal signs, 
curiously others added professional signs alongside 
the original ones. Do the informal signs continue to 
exist in the same way as physical landmarks, such as 
rock formations, rivers, or mountains? In the past, 
these physical landmarks would have been the only 
signs for wayfinding, as was true in the early stage 
of the pandemic, but in modern times, co-exist with 
the professional signs for wayfinding in, for example, 
national parks or nature trails (Sarjakoski et al. 2013). 
Could it be that the informal signs have become part 
of the “landscape” of the new world of COVID? 

Rahman and Mehta (2020) comment that signs are 
an important part of place-based communication in 
that they may reflect the nature of the neighborhood. 
However, when non-local retail brands enter, their 
signs may or may not ref lect the nature of the 
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neighborhood. Consistent with this, a majority of 
the informal signs used by single-location retailers 
seemed to convey a sense of community and caring 
in terms of their customers and employees. They were 
often emotional in tone, conveying regret for closing, 
gratitude to the community, and with well-wishes for 
the safety of the reader. In contrast, the majority of the 
informal signs used by large multi-location retailers 
were educational and practical. They conveyed facts 
about the behavior expected from their employees and 
customers.

Most single location retailers that closed did not 
provide their customers with alternative methods of 
contacting them, and adding a phone number, email, 
or a social media account to their informal signs would 
have given customers a chance to stay connected 
with retailers throughout the crisis. Since their signs 
communicated that they viewed themselves as part 
of the community, local retailers adding contact 
information to their signs is something they should 
consider in future crisis management planning. It is 
important to acknowledge that most small retailers, 
unlike large retailers, do not have employees dedicated 
to communication and crisis management planning. 
In addition to their specialized corporate workforce, 
large retailers have a comprehensive digital footprint 
with many ways to connect with customers. Using 
transactional websites or apps, customers continued 
to purchase products and services from them, thereby 
facilitating their ability to continue to operate even 
when closed to in-person customers, while small 
retailers without that infrastructure had to completely 
shut down.

Some readers might find it surprising that paper signs 
were preferred to digital signs. While single location 
retailers are generally less likely to have digital signs, 
multi-location retailers commonly use digital signs to 
present products, services, pricing, and promotional 
information in normal conditions (Roggeveen, 
Nordfält, and Grewal 2016). Rather than use them to 
provide up-to-date COVID-19 information, digital signs 
continued to display pre-pandemic advertising. 

There are several possible explanations for not using 
digital signs during the pandemic. It could be that the 

cost and size of digital signs prohibits their placement 
in multiple locations inside and outside the store 
(Xnage 2020). The variation in regulations between 
geographic locations would have required different 
content and that could make it difficult to create and 
post the correct information in rapidly changing 
circumstances. It could also be that the technical 
expertise required to update the signs was deployed 
to other tasks such as maintaining store operations 
or getting non-essential employees set up to work 
from home. In March it was reported that there were 
little readily available COVID-19 content or necessary 
software code for digital signs (Haynes 2020). By 
mid-April while companies began advertising the 
necessary content and software code,  digital signs 
remained COVID-19 content free. 

Badami (2018) writes about the Indian practice of 
“jugaad,” which expresses the idea of objects repaired, 
repurposed or re-engineered. Interest in this practice, 
which is commonplace in poorer countries, emerged 
as an economic and sustainable practice in wealthier 
ones following the 2008 financial crisis. The practice 
of repurposing printer paper as signs, duct tape placed 
on sidewalks and floors to indicate direction of travel, 
and equipment such as poster and flyer stands used 
in unexpected ways, emerged during the pandemic. 
Given the uncertainty and rapidity of events, 
repurposing equipment became another coping 
mechanism for retailers to manage their operations 
and communication efforts.

While one can hope that a crisis of this magnitude will 
not occur again, companies and governments often 
face crises that require rapid communication during 
events such as earthquakes, floods, or hurricanes 
and in their immediate aftermath. Paper signs, along 
with pens / markers and duct tape can be rapidly 
deployed in these circumstances, as a way to identify 
where buildings or people are located, give directions, 
provide updates as to the state of events, and inform 
citizens of safety regulations. Aside from future crises, 
as governments begins to open their economies, 
retailers that have been closed will need to learn how 
to operate under the conditions of social distancing. 
Among other operational changes, they will need to 
learn how to use signs effectively. 
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LIMITATIONS OF RESEARCH AND 
SUGGESTIONS FOR FUTURE RESEARCH
The data collected for this study was limited to one area 
within walking distance of the principal researcher’s 
home the result of the restrictions imposed by the 
Canadian government during the COVID-19 crisis. The 
language and content posted on the signs will likely 
vary across geographic areas and follow-up research 
in other geographic areas could be done using the 
photographs of informal signs found in many media 
stories posted online (see Carlberg 2020; Fortin 2020; 
Mercer 2020; Toh 2020).

Given the seriousness of the situation, the author 
did not feel it appropriate to talk with retailers or 
solicit customer input about posted signs. Follow-
up research with retailers to explore why both small, 
single location and large multi-location businesses 
chose to use paper signs is future  research avenue. 
One should not overlook the functional qualities of 
paper (easy to produce, easy to change) and its low cost 
compared to professional signs to explain their use by 
retailers. In addition, retailers may have decided that 
with information changing rapidly, committing to  
professional signs was not practical. Also, the number 
of retailers demanding signs compared to the ability of 
printing companies to produce the required number 
in a timely fashion may have contributed to the limited 
supply of professional signs. 

While this research documented the objective 
characteristics of signs during COVID-19, follow-up 
research with customers could assess the subjective 
properties of the signs. Kellaris and Machleit (2016) 
propose the following characteristics: attractiveness, 
perceived quality, novelty / familiarity, interestingness, 
perceived complexity, legibility, perceived clarity/ 
ambiguity, congruity with expectations (or 
surprisingness), and congruity (or incongruity) with 
architecture or surrounding environment (“aesthetic 
congruity”). Further, now that some companies 
are using professional signs to communicate social 
distancing behaviors, it would be interesting to consider 
the effect on brand image. Huddleston et al. (2015) 
demonstrated that store signage is linked to brand 
image and positive purchase intent. One might wonder 
if retailers are connecting their brand to a negative 

event, or alternatively are demonstrating corporate 
social responsibility, and reassuring customers that, 
with retailers’ signs returning to normal, their lives 
may also start to be more predictable. Finding out why 
retailers did not use their digital signs to present COVID 
information would be a first step to understanding 
their place in future crises. If it were the case that 
digital signs commanded technical resources that 
were deployed elsewhere, an opportunity to develop 
more easily programmed digital signs presents itself. 

Retail signs not only helped people understand what 
to do and how to behave, but they provided a way to 
navigate the new and unfamiliar world of a global 
pandemic. Physical signs provide the viewer with 
information to help them make a decision when they 
are uncertain how to proceed (Mollerup 2005). Thus, 
it is fitting that an old technology, paper, was the 
dominant material used to create ad-hoc retail signs. 
Paper’s fragility may have simultaneously reflected the 
uncertainty that people felt in the early days of the 
pandemic, while its familiar and timeless presence 
may have provided a sense of emotional security and 
direction. 
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