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The Crunch Effect: Food Sound Salience as a Consumption Monitoring Cue 

Abstract 

While a growing body of research explores the impact of normative and environmental 

extrinsic factors on food consumption quantity, less attention is given to the intrinsic cues, or 

sensory properties, of the food being consumed. Our research contributes to this growing 

literature by examining the effect of food sound salience (i.e., the sound that a food makes during 

mastication) on consumption quantity. Specifically, we show that increased attention to the 

sound the food makes, or food sound salience, may serve as a consumption monitoring cue 

leading to reduced consumption. Across three studies, we show a consistent negative relationship 

between the salience of a food’s sound and food intake. Our research highlights the importance 

of intrinsic auditory food cues on consumption. Our findings are valuable to both researchers 

interested in understanding how sensory cues are connected to consumption and marketers 

utilizing sound in their communications to consumers.  
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1. Introduction  

 
Few decisions are as recurrent in a consumer’s daily life as those surrounding food 

consumption. The consequences of these decisions are serious, as overconsumption can lead to 

obesity (Hill et al., 2003; Levitsky & Pacanowski, 2011), increasing the risk of coronary heart 

disease, type II diabetes, and even breast cancer (“Adult Obesity Causes & Consequences,” 

2015). Both practitioners and researchers are eager to understand how consumers can better 

navigate these food consumption decisions. Indeed, a $60 billion weight-loss industry, including 

diet books, drugs, and weight-loss surgeries (“The U.S. Weight Loss Market,” 2015), illuminates 

the magnitude of this consumer need.  

Appropriately, researchers have increasingly explored the drivers of overconsumption 

and have emphasized the extrinsic factors that impact food consumption quantity, including 

norms, emotions, and external sensory cues (e.g., Bublitz, Peracchio, & Block, 2010; Cornil, 

Ordabayeva, Kaiser, Weber, & Chandon, 2014; Rozin, Trachtenberg, & Cohen, 2001; Wansink 

& Chandon, 2014). While the list of normative (Herman, Roth, & Polivy, 2003; McFerran, Dahl, 

Fitzsimons, & Morales, 2010) and emotional (Gardner, Wansink, Kim, & Park, 2014; Maier, 

Makwana, & Hare, 2015; Winterich & Haws, 2011) determinants of overconsumption is ever 

increasing, consumers still report their internal state of satiation, or feeling full, as a primary 

reason to stop consumption (Vartanian, Herman, & Wansink, 2008). However, in actuality, 

internal physiological cues are poorly utilized, especially within overweight and obese 

populations (Herman & Polivy, 2008; Schachter, Goldman, & Gordon, 1968). Thus, 

consumption researchers have shifted their focus from internal drivers of consumption quantity 

(i.e., hunger and satiation) to external sensory cues such as ambient sound, scent, and 

temperature.  
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The impact of intrinsic cues, or sensory properties of the food itself, on consumption has 

also received increased attention. Extant research in this area has characterized the impact of 

food taste (Pliner & Mann, 2004), smell (Krishna, Morrin, & Sayin, 2014) and visual properties 

(Kahn & Wansink, 2004) on consumption. To expand to this research stream, we explore how 

the intrinsic auditory cues elicited during consumption impact consumption quantity. Across 

three studies, we show that increased attention to the sound the food makes, or food sound 

salience, leads to reduced consumption. Our research adds to the literature showcasing the 

impact of sound on flavor perception and consumption (Christensen & Vickers, 1981; Demattè et 

al., 2014; de Liz Pocztaruk et al., 2011; Spence, 2012, Spence & Shankar, 2010; Woods et al., 

2011).   

We choose to focus on food sound salience as sound has traditionally been the 

“forgotten” flavor sense (Spence, 2015), leading to its underutilization in flavor perception. 

Despite the recent literature establishing sound as an integral component of flavor (Demattè et 

al., 2014; Spence, 2012, 2015), data from our pilot study suggest that consumers still consider 

sound an unimportant attribute in their consumption decisions. Food sound salience can have a 

unique impact on food regulation as it can be manipulated by the individual at the time of 

consumption by either paying increased attention to the sound, or by regulating the sound during 

mastication. This attention to sound can be consumer initiated, or even directed by food 

packaging or advertising cues. Therefore, establishing a link between intrinsic sound and 

consumption quantity is valuable for both sensory science researchers interested in 

understanding how sensory cues are connected to consumption, and practitioners who emphasize 

sound in their communications to consumers.  
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1.1 Literature Review 

 

1.1.2 Sensory Cues and Consumption 

 

Through a variety of mechanisms, extrinsic sensory cues affect consumption quantity. 

Pleasant (unpleasant) aromas that are congruent (incongruent) with the food increase (decrease) 

consumption (Fedoroff, Polivy, & Herman, 1997; 2003; Wadhwa, Shiv, & Nowlis, 2008). Visual 

cues, such as lighting, impact how long a consumer spends in a restaurant, and consequently how 

much food is ordered (Lyman, 1989; Stroebele & De Castro, 2004). Sound (via background 

music) has been shown to affect food consumption by changing the perceived passage of time 

(Caldwell & Hibbert, 2002; Guéguen et al. 2004, 2008), impacting consumers’ moods (Alpert & 

Alpert, 1990), distracting consumers (Bellisle & Dalix, 2001; Stafford, Fernandes, & Agobiani, 

2011; Wansink, 1992), and biasing consumers’ behaviors by activating attributes consistent with 

the sounds (North & Hargreaves, 1997, North, Hargreaves, & McKendrick, 1999).  

 Food consumption quantity is not only subject to the extrinsic sensory cues present in the 

surrounding environment, but also the intrinsic sensory cues experienced from the food stimulus 

itself. The most obvious intrinsic sensory cue, taste, has been conceptualized in existing research 

as palatability, or the experienced pleasure of eating. Perhaps unsurprisingly, palatable foods are 

consumed in greater quantities than unpalatable foods (Bobroff & Kissileff, 1986).  

 Additional research on intrinsic sensory cues and food has focused on a subset of the 

sensory modalities and has largely explored evaluations rather than consumption quantity. Food 

visibility (Deng & Srinivasan, 2013; Scheibehenne, Todd, & Wansink, 2010), color (Dubose, 
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Cardello, & Maller, 1980; Geier, Wansink, & Rozin, 2012; Hoegg & Alba, 2007), or 

presentation (Reisfelt, Gabrielsen, Aaslyng, Bjerre, & Møller, 2009) all impact evaluations. 

More recently, texture (Biswas, Szocs, Krishna, & Lehmann, 2014) and aromas (Krishna, 

Morrin, & Sayin, 2014) associated with food have also been shown to be important factors 

affecting consumption evaluations.  

 The role of intrinsic sound in food consumption has recently received increased attention, 

primarily in relation to evaluations of the food and not the quantity consumed (see Spence, 2015; 

Zampini & Spence, 2004, 2010). Crispness, in particular, is the auditory descriptor that is most 

strongly associated with the pleasantness of a food (Vickers, 1982), although research suggests 

that crispness is not solely determined through auditory cues (Christensen & Vickers, 1981). 

More recent work in this area confirmed that crispness of a food impacts food quality (Zampini 

& Spence, 2004). Specifically, by selectively manipulating the frequency and amplitude of the 

sound feedback produced when eating a potato chip, Zampini and Spence (2004) demonstrate a 

direct link between sound and perceptions of product freshness.  

While these studies highlight the important role that sound plays in food evaluations, 

what remains unclear is the effect of food sound on the quantity of food consumed. In the current 

research we address this gap by directly testing the relationship between food sound salience and 

the quantity of food consumed. We explore factors that are expected to directly affect 

consumption quantity, and can be manipulated by consumers themselves (Wansink & Chandon, 

2014).  

 

1.1.3 Consumption Monitoring 
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An important determinant of food regulation is whether consumers are provided with the 

opportunity to monitor their consumption. Sensory cues that have been shown to enhance 

consumption monitoring have been visual in nature. For example, Geier, Wansink, & Rozin 

(2012) show that “pause points” can be created by enhancing the salience of the visual aspects 

associated with a snack item (i.e., red potato chips in a container of regular potato chips), which, 

in turn, encourage monitoring and decrease consumption. In another study, the consumption of 

chicken wings decreased by 27% when the remaining bones of the eaten chicken wings were left 

on the table compared to when the waitress took them away (Wansink & Payne, 2007). Thus, 

drawing attention to the consumed food led to a decrease in consumption (Wansink, 2006; 

Wansink & Chandon, 2014). 

Just as the sight of consumed food helps consumers monitor their food intake, we predict 

that drawing attention to the sound of the food may also serve as a consumption monitoring cue. 

Formally, we hypothesize that increasing (vs. decreasing) food sound salience will lead to less 

food consumption. The sound that a crunchy food makes when it is consumed provides an 

intrinsic cue of consumption such that when the consumer no longer hears the sound of the food, 

an auditory pause in the consumption experience is created. Alternatively, when the crunch of 

the food is not salient, and the natural pause points created by the sound are not available, the 

ability to monitor consumption is impaired. In this research we establish the importance of food 

monitoring via intrinsic sensory cues by focusing on the role of intrinsic food sound on 

consumption quantity. 

We present a pilot study and three additional lab studies to test these relationships. The 

pilot study establishes consumers’ lay beliefs about the role that each sensory modality plays in 

their food consumption experience. Study 1 tests the relationship between food sound salience 
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and food consumption quantity. In study 2, we explore an alternate means of isolating intrinsic 

food sound to test its effect on consumption quantity. Finally, study 3 showcases the managerial 

implications of our findings and conceptually replicates the prior studies by manipulating food 

sound salience through advertising.  

 

2. Pilot Study 

 

2.1 Materials and Methods 

 

2.1.1 Participants 

 

 Two hundred twenty-three undergraduates (63% male) at a western university 

participated in this study for course credit. 

 

2.1.2 Stimuli 

 

In an online survey format, a hypothetical eating scenario was presented to all study 

participants. Participants were told that, “We would like you to think of a typical, but specific 

sandwich that you will eat. Please imagine that you are eating alone.” Following this prompt, 

participants evaluated what they imagined on dimensions relating to food quality and 

consumption quantity. 

 

2.1.3 Design and Procedure 
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The design for the pilot study was a one factor within subjects design. Participants 

answered all questions for each of the five senses. Study participants accessed the study online 

while seated at individual computer terminals. On the first screen of the study, participants were 

provided with the description of the eating scenario to which they would provide their reactions. 

After reading the scenario, participants were asked: “When determining what you are going to 

eat, how important are the following food-related sensory cues?” (1 = not at all important; 7 = 

extremely important); “When determining when to stop eating, how important are the following 

food-related sensory cues?” (1 = not at all important; 7 = extremely important); “In a typical 

meal, how QUICKLY do you get BORED of the following sensory experiences when eating?” 

(1 = not at all quickly; 7 = extremely quickly); “How important is each food-related sensory 

experience in determining how much you enjoy your meal?” (1 = not all important; 7 = 

extremely important). For each of these questions, respondents provided a rating for vision, taste, 

smell, sound, and touch. 

 

2.1.4 Data Analysis 

 

 Paired-samples t-tests were conducted to examine differences between participants’ 

ratings for each sensory modality.  

 

2.2 Results 

 

2.2.1 Sensory Modality Importance 



  

FOOD SOUND SALIENCE AS CONSUMPTION MONITORING CUE 10

 

 Analysis revealed that sound was expressed to be less important, compared to vision, 

taste, smell, and texture, in determining when participants decide to start eating, stop eating, and 

how much participants would enjoy the meal (all comparisons with sound Bonferonni corrected, 

p < .05; see table 1 for means). Participants also stated that they become bored of the sound of 

eating food more quickly than they do of the other sensory modalities (Bonferonni corrected, all 

p < .05). 

 

Insert Table 1 About Here 

 

2.3 Discussion 

 

 These findings offer support for the notion that, like food scientists, consumers place 

little importance on the role of sound in the eating experience. These data suggest that consumers 

do not believe that a food’s sound has an effect on: 1) the quantity of food consumed; or 2) their 

enjoyment of the meal. In addition, sound can be directly manipulated by the consumer, making 

food sound salience an important construct to explore from both sensory science and managerial 

perspectives. In the studies that follow, we explore the main effect of intrinsic food sound 

salience on consumption quantity and test the prediction that making auditory cues associated 

with food consumption more salient, may limit the quantity of food consumed.  

 

3. Study 1 
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3.1 Materials and Methods 

 

3.1.1 Participants 

 

 One hundred eighty-two undergraduates (69% male) participated in the experiment. 

 

3.1.2 Stimuli 

 

 The food stimuli used in this study were eight mini Famous Amos cookies (2 servings; 

300 calories). The food was presented in a white plastic bowl at the top left of the participant’s 

desk. At the beginning of the study, the bowl was covered by a plain white piece of paper. The 

independent variable, food sound salience, was manipulated in three experimental conditions. To 

determine whether the intensity of food sound differentially impacted consumption over and 

above focusing on intrinsic food sound, two food sound salience conditions were created—loud, 

and quiet. In the loud food sound salience condition the food sampling instructions provided to 

study participants read, “we would like you to eat the snack food as loudly as you can.”  In the 

quiet food sound salience condition the instructions stated that, “we would like you to eat the 

snack food as quietly as you can.” In the control condition, instructions stated that, “we would 

like you to eat the snack food as you ordinarily would.”  

 

3.1.3 Design and Procedure 
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The design for study 1 was a one factor between subjects design with three levels of food 

sound salience (quiet, loud, control). Participants were seated at individual carrels and were 

instructed to put on headphones to reduce distractions. The study was administered using an 

online survey instrument, and the first screen introduced participants to the study. Participants 

were told that, “In this study we are interested in how consumers eat and evaluate various snack 

foods. You have been provided with a bowl of food. Do not uncover or begin sampling until 

instructed to do so. On the following screen you will be given very specific instructions on how 

to sample the food that has been given to you. In addition, given the nature of this study, we ask 

that you please put on the headphones so that you are not distracted by other research 

participants. Please proceed when you are ready.” 

Participants were then randomly assigned to one of the three experimental conditions 

described above and told that, “We ask that you try at least one, though you are welcome to eat 

as many as you would like. When you are ready to sample the food please proceed to the next 

screen of this survey.” 

 Participants were instructed to inform the research assistant when they completed the 

taste test. At that moment, the bowl of uneaten cookies was removed from the carrel. The 

remaining cookies were later counted to determine the total number of cookies consumed.  

On the following screens, participants then rated their evaluations of taste [How would 

you rate the overall taste of the snack food? (1 = very poor taste, 9 = very good taste)]; quality 

[How would you rate the overall quality of the snack food? (1 = very poor quality, 9 = very good 

quality)], deliciousness [How would you rate the overall deliciousness of the snack food? (1 = 

not at all delicious, 9 = very delicious)]; enjoyment [How much did you enjoy eating the snack 

food? (1 = not at all, 9 = very much)], and whether they would like to eat more of the snack if 
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they had it again tomorrow [How much would you like to eat more of the snack food you had 

today again tomorrow? (1 = not at all, 9 = very much)].  

We also asked participants to indicate how intense their sensory experiences (vision, 

taste, smell, sound, and touch) were with the snack food on 7-point scales (1 = not at all intense, 

7 = extremely intense).  

 

3.1.4 Data Analysis 

 

Our dependent variables were food sound intensity and food consumption quantity. The 

quantity of food consumed was measured by creating a difference score between the original 

number of cookies provided to study participants (eight) and the number of cookies remaining. 

We conducted two separate ANOVAs with food sound salience as the independent variable and 

sound intensity and quantity consumed as the dependent variables. Post-hoc mean comparisons 

tested for statistical differences among the experimental conditions.  

Additional dependent measures were ratings of taste, quality, deliciousness, enjoyment, 

and whether participants would like to eat more of the snack if they had it again tomorrow. In 

this or the subsequent studies, there was no effect of experimental condition on ratings of taste, 

quality, deliciousness, enjoyment, or whether they would like to eat more of the snack if they had 

it again tomorrow (p > .1). We will not discuss these measures further. 

 

3.2 Results 

 

3.2.1 Sound Intensity 
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One participant did not follow instructions to eat at least one cookie and was removed 

from our analyses. An ANOVA showed differences in sound intensity (F(2, 178) = 3.28, p < 

.05), with participants in the loud food sound salience condition rating the eating experience to 

be more intense (M loud = 5.28) than participants in the control condition (Mcontrol = 4.53; t(178) = 

2.49, p < .05), but not the quiet food sound salience condition (M quiet = 4.75; t(178) = 1.76, p = 

.079). 

 

3.2.2 Consumption Quantity 

 

 When analyzing food sound salience as a three level factor (control, quiet, loud), we find 

a marginally significant main effect on consumption quantity (F(2, 178) = 2.66, p = .097). The 

means and follow up contrasts (Tukey HSD corrected) reveal only directional differences 

between means. Specifically, loud food sound salience (eating loudly) led to less consumption 

than the control condition (Mloud = 2.65, Mcontrol = 3.38; p =.09, one-tailed). Quiet food sound 

salience (eating quietly) also led to less consumption than the control condition (Mquiet = 2.59; 

t(178) = 1.96, p =.06, one-tailed) (Figure 1). These differences, however, were not significant. 

There was no difference in consumption between the quiet and loud food sound salience 

conditions (p > .7).  

Our primary analysis of interest was examining the impact of food sound salience on 

consumption quantity. We collapsed across quiet and loud conditions and tested the effect of the 

combined food sound salience conditions, compared to the control, on consumption quantity in 

an ANOVA. Our analysis revealed a significant effect, with the food sound salience condition 
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leading to less consumption than the control condition (Mfood sound salience = 2.61, Mcontrol = 3.38; 

F(1, 179) = 4.73, p < .05). 

 

Insert Figure 1 about here 

 

3.3 Discussion 

 

 We showed that both quiet and lout food sound intensity similarly manipulated food 

sound salience. Thus, operationally, manipulations of attention to the sound the food makes 

should impact food sound salience. Additionally, it is probable that food sound salience 

increased the focus (i.e., mindfulness) on the eating experience. Thus, the predicted effect of 

food sound salience on quantity consumed might be a function of making other sensory cues 

more salient as well. Therefore, the primary aim of study 2 is to directly manipulate food sound 

salience without incurring an additional effect of mindfulness on the eating situation. 

Specifically, in study 2 we isolate the salience of the intrinsic food sound without drawing 

attention to other sensory cues. We predict that high, compared to low, food sound salience will 

result in lower food consumption quantity. 

 

4. Study 2 

 

4.1 Materials and Methods 

 

4.1.1 Participants 
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Seventy-one undergraduates (67% male) completed this study for course credit.  

 

4.1.2 Stimuli 

 

The food stimuli used in this study were Snyder’s mini pretzels. Each participant was 

provided with a plain white bowl of 10 pretzels (.5 servings; 55 calories). At the beginning of the 

study, the bowl was covered by a plain white piece of paper. Food sound salience served as the 

independent variable in study 2 and was manipulated by adjusting the volume level of white 

noise played through headphones. In the low food sound salience condition, participants heard a 

loud ambient sound in the headphones, masking the natural sound produced by mastication, 

thereby making the food sound less salient. In contrast, in the high food sound salience 

condition, participants heard a quiet ambient sound, allowing participants to hear the natural 

sound of mastication, thus making the food sound more salient. We tested the effectiveness of 

our manipulation in a separate pretest1.  

                                                
1 In order ensure the effectiveness of our manipulation, we pretested the two sound levels. 

In the pretest, 83 undergraduates consumed pita chips while wearing headphones playing white 

noise (-29.5 dbFS for high food sound salience, 14.5 dbFS for low food sound salience). 

Participants were asked to report how much the headphones prevented them from hearing the 

food sound, how well they could hear the food crunching, and how loud the sound of the food 

was when they ate it (� = .89). As expected, when the ambient noise in the headphones was loud, 

the food sound salience was lower than when the ambient noise was quiet (Mloud = 3.97, Mquiet = 

4.32; F(1, 81) = 5.26, p < .05). 
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4.1.3 Design and Procedure 

 

The design for study 2 was a one factor between subjects design with two levels of food 

sound salience (high, low). Participants were seated at individual carrels with a covered bowl of 

pretzels and told to put on headphones to reduce distractions. The headphones were used to 

manipulate food sound salience. Similar to the procedure in study 1, the study was conducted 

using an online survey platform. At the beginning of the survey, participants rated their current 

state on several dimensions (happy, hungry, alert, tired). We were interested in how hungry 

participants were but wanted to disguise it among the other measures. Specifically, participants 

answered: “How hungry are you right now?” (1 = not at all hungry; 7 = very hungry). After these 

measures, participants advanced to a screen that automatically played either loud, or quiet, white 

noise into the headphones. The white noise was manipulated accordingly for each of the sound 

salience conditions. Participants were provided with the following instructions: “Eat at least one 

of the snack items. You may eat as many as you like after the first one. When you are finished 

sampling, please proceed to the next page.” Participants were instructed to cover and return the 

uneaten pretzels to the corner of the desk and proceed to the next screen on the computer.  

Similar to study 1, the primary measures of interest were ratings of taste, quality, 

deliciousness, and enjoyment of eating the snack food and how much they would like to eat more 

of the snack if they had it again tomorrow. As a manipulation check, participants were asked to 

rate: “How loud was the sound in the headphones?” (1 = very quiet; 7 = very loud) 

 

4.1.4 Data Analysis  
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An ANOVA was conducted to test the relationship between our independent variable, 

sound salience, and our dependent variable, consumption quantity. Similar to study 1, food 

consumption quantity was measured by calculating the difference between the original number 

of pretzels (ten) and the remaining number of pretzels. Prior to our analysis, we removed the four 

outliers present (75% male, all were in the high food sound salience condition as there were no 

outliers indicated in the low food sound salience condition). We defined an outlier as 1.5 IQR 

above or below the first and third quartiles (Tukey, 1977, Van den Bergh, Dewitte, & Warlop, 

2008). An analysis using two standard deviations above and below the mean resulted in the same 

outliers. Removing the outliers did not change the pattern of results. Remaining were 67 

participants (67.2% male; 32 in high food sound salience, 35 in low food sound salience). A 

manipulation check confirmed that participants in the low food sound salience condition rated 

the sound in the headphones to be louder than participants in the high food sound salience 

condition (Mlow = 5.74, Mhigh = 2.50; F(1, 65) = 126.00, p < .001).  

 

4.2 Results 

 

4.2.1 Consumption Quantity 

 

We conducted an ANOVA with food sound salience as the independent variable, hunger 

as a covariate, and pretzels consumed as the dependent variable. Our analysis revealed hunger to 

be a significant covariate (p = .05). More importantly, we found that participants in the high food 
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sound salience condition consumed fewer pretzels than those participants in the low food sound 

salience condition (Mlow = 2.75, Mhigh = 4.11; F(1, 64) = 5.27, p < .05) (Figure 2). 

 

Insert Figure 2 about here 

 

4.3 Discussion 

 

The findings from study 2 show that manipulating food sound salience can impact 

consumption quantity, with higher (vs. lower) food sound salience leading to less consumption. 

In study 3, we explore the managerial implications for food sound salience. Specifically, we 

manipulate food sound salience through product description, such as those used in labeling or 

advertising.  

 

5. Study 3 

 

5.1 Materials and Methods 

 

5.1.1 Participants 

 One hundred fifty-six undergraduates (59.6% male) participated in the study for course 

credit. 

 

5.1.2 Stimuli 

 



  

FOOD SOUND SALIENCE AS CONSUMPTION MONITORING CUE 20

 The food stimuli used in this study were eight Toll House Pita Chips: Mediterranean 

Herb (1.33 servings; 93 calories). The food was presented to participants as in the prior studies, 

in a plain white bowl covered by a white piece of paper. We operationalize food sound salience 

in two experimental conditions by manipulating the description of the food by either 

emphasizing the food’s sound, compared to its taste (modified from Elder & Krishna, 2010). In 

the food sound salience condition, the product description read, “Our pita crackers deliver the 

crunch you crave. You'll love the crispy sound of each bite. Our new pita crackers are the perfect 

crunchy choice for all your snacking.” In the taste salience condition, the product description 

read, “Our pita crackers deliver the taste you crave. You'll love the delicious flavor of each bite. 

Our new pita crackers are the perfect tasty choice for all your snacking.” 

 

5.1.3 Design and Procedure 

 

The design for study 3 was a one factor between subjects design with two levels of 

advertisement sense (taste, sound). Study participants were seated at individual carrels. The 

study instructions were provided in an online survey. After being introduced to the study on the 

first screen, and reporting their hunger level among other items as in study 2, participants were 

randomly assigned to one of the two experimental conditions when they advanced to the next 

screen. Each participant was instructed to read an excerpt from the packaging for the snack food. 

After reading this, participants were told to eat at least one of the snack items. Participants rated 

their evaluations of the snack food as in the prior studies, as well as the extent to which they paid 

attention to individual sensory experiences while eating the pita chips, and which sensory 

experience the advertisement focused on. This last measure served as our manipulation check. 



  

FOOD SOUND SALIENCE AS CONSUMPTION MONITORING CUE 21

Participants were specifically asked, “What was the main sensory experience used in the 

packaging description for the pita crackers?” Responses included each of the five senses: “The 

look/taste/sound/smell/feel of the pita crackers.” 

 

5.1.4 Data Analysis 

 

Our dependent variable was the number of pita chips consumed and calculated by 

subtracting the remaining pita chips in the bowl from the original quantity provided (eight). An 

ANOVA was conducted with sound salience condition as the independent variable and quantity 

of pita chips consumed as the dependent variable. 

Of the 156 participants, 5 were removed due to experimenter error (failure to record the 

number of pita chips consumed). Twenty-eight participants failed the manipulation check of 

correctly identifying the sensory experience portrayed in the advertisement (i.e., taste of the pita 

crackers in the taste condition, sound of the pita crackers in the sound condition). Thus, our 

resulting sample was 123 undergraduate participants (61.8% male, 58 in sound condition, 65 in 

taste condition).  

The advertisement manipulation was largely successful in impacting attention to sensory 

experiences. Participants in the taste salience condition reported paying significantly more 

attention to taste than participants in the food sound salience condition (Msound = 6.14, Mtaste = 

6.48; F(1, 122) = 5.13, p < .05). Participants in the food sound salience condition reported 

paying directionally more attention to sound than participants in the taste salience condition 

(Msound = 5.12, Mtaste = 4.68; F(1, 122) = 2.24, p = .14).  
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5.2 Results 

 

5.2.1 Consumption Quantity 

 

 We conducted an ANOVA with food sound salience as the independent variable, hunger 

as a covariate, and consumptions quantity as a dependent variable revealed hunger to be a 

significant covariate (p = .04). Importantly, participants ate significantly fewer pita chips in the 

food sound salience condition than in the taste salience condition (Msound = 4.79, Mtaste = 5.86; 

F(1, 120) = 4.21, p < .05) (Figure 3). There were no significant differences between conditions 

on evaluations. 

 

Insert Figure 3 about here 

 

5.3 Discussion  

 

5.3.1 Summary 

Across three studies, in which we operationalize food sound salience through different 

methods, we show a consistent negative relationship between the salience of a food’s sound and 

food intake. In study 1, participants consumed less compared to a control condition when the 

food sound was salient. In study 2, we manipulated food sound salience through ambient sound 

delivered via headphones. We again showed that making the food sound more salient decreased 

consumption quantity. Finally, in study 3 we showed that marketing communications that make a 

food’s sound salient, compared to its taste, lead to a decrease in food intake. Our findings 
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demonstrate a direct link between sound and consumption quantity and provide important 

insights to practitioners and researchers who seek to better understand the various factors that 

can curb over-consumption. Below we provide direction for future research as well as outline 

practical insights from our findings.  

 

 

5.3.2 Limitations and Future Research 

 

Although intrinsic food sound may be an important product factor, the study of sound as 

it relates to consumption quantity has been limited to its role as an extrinsic cue. For example, 

extrinsic sounds (i.e., background music) have been shown to affect consumption quantity by 

influencing the speed at which patrons eat (Milliman, 1986) or by enhancing the mood of the 

consumer (Guéguen et al., 2008). Sound as an intrinsic cue in the food consumption experience, 

however, has been limited to its effect on perceptions of a product’s quality (i.e., freshness; 

Zampini & Spence, 2004). Our research addresses this gap by directly examining the role of 

intrinsic food sound on consumption quantity. 

Our focus on the relationship between intrinsic food sound and consumption quantity will 

be of interest to food scientists who have, in earlier work, focused on the association between 

auditory cues and the detection of a food’s crispness or crunchiness (Christensen and Vickers 

1981; Wood et al., 2011) and the association between crispness and food quality (Zampini and 

Spence 2004). Interestingly, Christensen and Vickers (1981) use a similar masking technique 

that we use in study 2 (i.e., headphones to produce ambient sound) to show that auditory cues 

associated with biting are not necessary for the detection of food crispness. Subsequent research 
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also explored the impact of background noise on food crunchiness, liking, and other sensory 

properties, showing that the louder background sound increases perceived crispness (Woods et 

al., 2010). Although we show that a louder background sound leads to lower food sound salience 

(study 2), it is possible that the background sound in our studies could have impacted perceived 

crunchiness, but we did not explore this measure as it was not central to our theorizing. There is, 

however, considerable room for future research to explore how sensory properties of the food 

such as crispness and crunchiness impact overall consumption. We focus on food sound salience, 

in general, and not on these specific sensory properties. Our research should help build a 

theoretical foundation for future research, including what other sensory factors, and perhaps 

individual factors, moderate the relationships found in our studies and earlier work in this 

domain. 

Given the exploratory nature of the research, we did not fully explicate the process by 

which food sound salience affects consumption quantity. One possibility is that food sound 

serves as a sensory consumption monitoring cue, similar to visual cues (e.g., red potato chips, 

visibility of the food in a package). Another possibility is that consumers simply get bored with 

the consumption experience when food sound is made salient. Beyond establishing the process 

for the present phenomenon, the ability of sensory cues beyond vision to serve as consumption 

monitoring cues is a promising avenue for future research.  

Across our studies we show that increases in food sound salience decrease consumption 

quantity. However, there may also be scenarios where food sound salience leads to increased 

consumption. Deng and Srinivasan (2013) show that the visual salience of food through 

transparent packaging may increase consumption when the food is attractive (e.g., Froot Loops), 

but that the same transparency may decrease consumption when the food is large (e.g., cookies), 



  

FOOD SOUND SALIENCE AS CONSUMPTION MONITORING CUE 25

as consumers use the visual cue for consumption monitoring. In a similar manner, there may be 

instances where food sound salience would increase consumption, such as the unique, positively 

valenced crackling sound of Pop Rocks. Future research can explore additional boundary 

conditions regarding when food sound salience negatively or positively impacts consumption 

quantity.  

We chose to focus on a food’s sound, compared to its other sensory characteristics, 

primarily because intrinsic food sound has yet to be explored as a potential consumption 

monitoring cue. Additionally, sound occupies a unique space as it is not considered to be as 

important as other sensory modalities in the food consumption experience (i.e., our pilot study; 

Spence, 2015). While in study 3 we show that describing a product in terms of sound versus taste 

led to a decrease in consumption, given the low importance consumers place on sound, it is 

possible that manipulating the salience of other sensory experiences will lead to an even greater 

decrease in consumption when compared to sound. Future research could explore this possibility.   

 

5.3.3 Managerial and Public Welfare Implications  

Our findings provide important insight to both researchers and practitioners interested in 

understanding how sensory factors may influence food consumption. First, we demonstrate that 

food sound salience can be manipulated by the consumer, the environment, or through marketing 

communications to affect food consumption quantity. To our knowledge, this relationship has 

not been examined in existing research despite the importance that food sound has in the 

consumer environment. Products such as Doritos, Pringles, and Corn Nuts continually use 

intrinsic sound as a marketable attribute of their products. Manufacturers of Magnum ice cream 

bars received criticism from consumers when they reformulated their product to reduce the 
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extent to which the chocolate coating was slipping off the ice cream bar. They later learned that 

this “problem” was actually enjoyed by consumers because the chocolate’s brittle quality 

produced the iconic “crackling sound,” that was so integral to the eating experience (Spence, 

2015). Consequently, manufacturers returned to their original formulation in order to preserve 

the sound intensity of the ice cream bar. Food sounds matter to consumers, and our research 

presents previously unknown downstream consequences of highlighting these sounds in 

marketing communications.  

Our findings also illuminate the importance of understanding sensory cues as influential 

factors in food consumption. While existing research places little importance of the role of 

intrinsic sound in the consumer food environment, we demonstrate that the salience of a food’s 

sound can in fact significantly impact the quantity of food a person eats. Our basic finding is 

both generalizable and robust, with our studies testing the effect across different products (both 

healthy and unhealthy snack foods) and contexts.  

Next, our research also contributes to a growing effort by researchers across disciplines to 

understand the drivers of overconsumption, which is cited to be an important contributing factor 

to rising obesity rates. The World Health Organization cites that the prevalence of obesity more 

than doubled between 1980 and 2014 worldwide (Obesity and Overweight, World Health 

Organization). Therefore, identifying the possible mechanisms that curb consumption is a critical 

step in addressing this important public health problem.  

A growing trend among food wellbeing researchers is to suggest practical tools and small 

lifestyle modifications that “nudge” consumers to eat less (i.e., Wansink 2014). Our research 

demonstrates that consumers can leverage food sound salience in two ways to help curb 

consumption quantity. First, we show that food consumption quantity decreases when consumers 
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focus on the sound that the food makes (making it either quieter or louder) compared to when 

there is no focus on sound. Second, we show that food consumption quantity decreases when the 

sound of the food is more intense, compared to a condition in which it is masked. Consumers 

who are distracted, or who are in the presence of environmental cues that mask intrinsic food 

sound, may inadvertently suppress an important consumption monitoring cue. An interesting 

area of future research is to explore intrinsic food sound salience as a consumption monitoring 

cue in both of these contexts.  

Finally, the notion that consumers have control over food sound salience has broader 

implications that would be worth exploring in future studies. In particular, social settings or 

environments that motivate consumers to attend to the sound of the food may subsequently lead 

to a decrease in consumption. For example, in a setting where social norms would favor quiet 

consumption (i.e., a meeting, or conversation with another person), an individual may modulate 

the sound of the food to be quiet, thus enhancing the salience on the food sound, and 

consequently leading to lower consumption. Thus, understanding the construct of food sound 

salience has implications not only for sensory scientists and practitioners, but also for consumer 

well-being.  
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Tables 

 

 Sensory Experience 

Question Sound Vision Taste Smell Texture 

Importance to Start 
Eating 

3.26a 
(.101) 

5.57b
 

(.077) 
6.49c 
(.057) 

5.66b 
(.074) 

5.13d 
(.096) 

Importance to Stop 
Eating 

3.14a 
(.104) 

5.28b 
(.101) 

5.82c 
(.089) 

4.79d 
(.109) 

4.82d 
(.111) 

Importance to Meal 
Enjoyment 

3.17a 
(.110) 

5.34b 
(.094) 

6.77c 
(.039) 

5.73d 
(.071) 

5.21b 
(.095) 

How Quickly Bored of 
Sensory Experience 

4.50a 
(.124) 

3.70b 
(.112) 

2.28c 
(.099) 

3.32b 
(.103) 

3.47b 
(.109) 

 
Table 1. Means from Pilot Study 

Note: Numbers in parentheses represent the standard error of the means. Means that have no 
superscript in common are significantly different from each other (Bonferroni corrected; 
p<0.05).  
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Figures 

 

 

Figure 1. Mean consumption quantity dependent on sound salience condition. Error bars 

represent standard errors of the mean (Study 1). 
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Figure 2. Mean consumption quantity dependent on sound salience condition. Error bars 

represent standard errors of the mean (Study 2). 
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Figure 3. Mean consumption quantity dependent on sound salience condition. Error bars 

represent standard errors of the mean (Study 3). 

 

 

 

 

 

 

 

 

 

 

 

0

1

2

3

4

5

6

7
Q

u
a

n
ti

ty
 C

o
n

su
m

e
d

Sound Salience Condition

Sound Focus Taste Focus 



  

FOOD SOUND SALIENCE AS CONSUMPTION MONITORING CUE 32

References 
 

Adult Obesity Causes & Consequences. (2015, June 16). Retrieved from 

http://www.cdc.gov/obesity/adult/causes.html 

Alpert, J. I., & Alpert, M. I. (1990). Music influences on mood and purchase intentions. 

Psychology & Marketing, 7(2), 109-133. 

Bellisle, F. & Dalix, A. M. (2001). Cognitive restraint can be offset by distraction, leading to 

increased meal intake in women. American Journal of Clinical Nutrition, 74, 197-200. 

Biswas, D., Szocs, C., Krishna, A., & Lehmann, D. R. (2014). Something to Chew On: The 

Effects of Oral Haptics on Mastication, Orosensory Perception, and Calorie Estimation. 

Journal of Consumer Research, 41(2), 261-273. 

Bobroff, E. M., & Kissileff, H. R. (1986). Effects of changes in palatability on food intake and 

the cumulative food intake curve in man. Appetite, 7(1), 85-96. 

Bublitz, M. G., Peracchio, L. A., & Block, L. G. (2010). Why did I eat that? Perspectives on food 

decision making and dietary restraint. Journal of Consumer Psychology, 20(3), 239-258. 

Caldwell, C., & Hibbert, S. A. (2002). The influence of music tempo and musical preference on 

restaurant patrons' behavior. Psychology & Marketing, 19(11), 895-917. 

Christensen, C. M., & Vickers, Z. M. (1981). Relationships of chewing sounds to judgments of 

food crispness. Journal of Food Science, 46(2), 574-578. 

Cornil, Y., Ordabayeva, N., Kaiser, U., Weber, B., & Chandon, P. (2014). The acuity of vice: 

Attitude ambivalence improves visual sensitivity to increasing portion sizes. Journal of 

Consumer Psychology, 24(2), 177-187. 



  

FOOD SOUND SALIENCE AS CONSUMPTION MONITORING CUE 33

de Liz Pocztaruk, R., Abbink, J. H., de Wijk, R. A., da Fontoura Frasca, L. C., Gavião, M. B. D., 

& van der Bilt, A. (2011). The influence of auditory and visual information on the 

perception of crispy food. Food Quality and Preference, 22(5), 404-411. 

Demattè, M. L., Pojer, N., Endrizzi, I., Corollaro, M. L., Betta, E., Aprea, E., Charles M, Biasioli 

F, Zampini M, & Gasperi, F. (2014). Effects of the sound of the bite on apple perceived 

crispness and hardness. Food Quality and Preference, 38, 58-64. 

Deng, X., & Srinivasan, R. (2013). When do transparent packages increase (or decrease) food 

consumption?. Journal of Marketing, 77(4), 104-117. 

DuBose, C. N., Cardello, A. V., & Maller, O. (1980). Effects of colorants and flavorants on 

identification, perceived flavor intensity, and hedonic quality of fruit-flavored beverages 

and cake. Journal of Food Science, 45(5), 1393-1399. 

Elder, R. S., & Krishna, A. (2010). The effects of advertising copy on sensory thoughts and 

perceived taste. Journal of consumer research, 36(5), 748-756. 

Fedoroff, I. D., Polivy, J., & Herman, C. P. (1997). The effect of pre-exposure to food cues on 

the eating behavior of restrained and unrestrained eaters. Appetite, 28(1), 33-47. 

Fedoroff, I., Polivy, J., & Herman, C. P. (2003). The specificity of restrained versus unrestrained 

eaters' responses to food cues: general desire to eat, or craving for the cued 

food?. Appetite, 41(1), 7-13. 

Gardner, M. P., Wansink, B., Kim, J., & Park, S. B. (2014). Better moods for better eating? How 

mood influences food choice. Journal of Consumer Psychology, 24(3), 320-335. 

Geier, A., Wansink, B., & Rozin, P. (2012). Red potato chips: Segmentation cues can 

substantially decrease food intake. Health Psychology, 31(3), 398. 



  

FOOD SOUND SALIENCE AS CONSUMPTION MONITORING CUE 34

Guéguen, N., Hélène, L.G., & Jacob, C. (2004). Sound level of background music and alcohol 

consumption: An empirical evaluation. Perceptual and Motor Skills, 99(1), 34-38. 

Guéguen, N., Jacob, C., Le Guellec, H., Morineau, T., & Lourel, M. (2008). Sound level of 

environmental music and drinking behavior: A field experiment with beer drinkers. 

Alcoholism: Clinical and Experimental Research, 32(10), 1795-1798. 

Herman, C. P., & Polivy, J. (2008). External cues in the control of food intake in humans: The 

sensory-normative distinction. Physiology & Behavior, 94(5), 722-728. 

Herman, C. P., Roth, D. A., & Polivy, J. (2003). Effects of the presence of others on food intake: 

A normative interpretation. Psychological Bulletin, 129(6), 873. 

Hill, J. O., Wyatt, H. R., Reed, G. W., & Peters, J. C. (2003). Obesity and the environment: 

Where do we go from here?. Science, 299(5608), 853-855. 

Hoegg, J., & Alba, J. W. (2007). Taste perception: More than meets the tongue. Journal of 

Consumer Research, 33(4), 490-498. 

Kahn, B. E., & Wansink, B. (2004). The influence of assortment structure on perceived variety 

and consumption quantities. Journal of Consumer Research, 30(4), 519-533. 

Krishna, A., Morrin, M., & Sayin, E. (2014). Smellizing cookies and salivating: A focus on 

olfactory imagery. Journal of Consumer Research, 41(1), 18-34. 

Levitsky, D. A., & Pacanowski, C. (2011). Losing weight without dieting. Use of commercial 

foods as meal replacements for lunch produces an extended energy deficit. Appetite, 

57(2), 311-317. 

Lyman, B. (1989). A Psychology of Food: More Than a Matter of Taste. New York, NY: Van 

Nostrand Reinhold Co. 



  

FOOD SOUND SALIENCE AS CONSUMPTION MONITORING CUE 35

Maier, S. U., Makwana, A. B., & Hare, T. A. (2015). Acute stress impairs self-control in goal-

directed choice by altering multiple functional connections within the brain’s decision 

circuits. Neuron, 87(3), 621-631. 

McFerran, B., Dahl, D. W., Fitzsimons, G. J., & Morales, A. C. (2010). I’ll have what she’s 

having: Effects of social influence and body type on the food choices of others. Journal 

of Consumer Research, 36(6), 915-929. 

Milliman, R. E. (1986). The influence of background music on the behavior of restaurant 

patrons. Journal of Consumer Research, 13(2), 286-289. 

North, A. C., & Hargreaves, D. J. (1997). Music and Consumer Behaviour. In D. J. Hargreaves, 

A. C. North (Eds.), The Social Psychology of Music (pp. 268-289). New York, NY, US: 

Oxford University Press.   

North, A. C., Hargreaves, D. J., & McKendrick, J. (1999). The influence of in-store music on 

wine selections. Journal of Applied psychology, 84(2), 271. 

Obesity and Overweight. (2016, January 21). Retrieved from 

http://www.who.int/mediacentre/factsheets/fs311/en/ 

Pliner, P., & Mann, N. (2004). Influence of social norms and palatability on amount consumed 

and food choice. Appetite, 42(2), 227-237. 

Reisfelt, H. H., Gabrielsen, G., Aaslyng, M. D., Bjerre, M. S., & Møller, P. (2009). Consumer 

preferences for visually presented meals. Journal of Sensory Studies, 24(2), 182-203. 

Rozin, P., Trachtenberg, S., & Cohen, A. B. (2001). Stability of body image and body image 

dissatisfaction in American college students over about the last 15 years. Appetite, 37(3), 

245-248. 



  

FOOD SOUND SALIENCE AS CONSUMPTION MONITORING CUE 36

Schachter, S., Goldman, R., & Gordon, A. (1968). Effects of fear, food deprivation, and obesity 

on eating. Journal of Personality and Social Psychology, 10(2), 91. 

Scheibehenne, B., Todd, P. M., & Wansink, B. (2010). Dining in the dark. The importance of 

visual cues for food consumption and satiety. Appetite, 55(3), 710-713. 

Spence, C. (2012). Auditory contributions to flavour perception and feeding behaviour. 

Physiology & Behavior, 107(4), 505-515. 

Spence, C. (2015). Multisensory Flavor Perception. Cell, 161(1), 24-35. 

Spence, C., & Shankar, M. U. (2010). The influence of auditory cues on the perception of, and 

responses to, food and drink. Journal of Sensory Studies,25(3), 406-430. 

Stafford, L. D., Fernandes, M., & Agobiani, E. (2012). Effects of noise and distraction on 

alcohol perception. Food Quality and Preference, 24(1), 218-224. 

Stroebele, N., & De Castro, J. M. (2004). Effect of ambience on food intake and food choice. 

Nutrition, 20(9), 821-838. 

Tukey, J. W. (1977). Exploratory Data Analysis. Reading, MA: Addison-Wesley. 

Van den Bergh, B., Dewitte, S., & Warlop, L. (2008). Bikinis instigate generalized impatience in 

intertemporal choice. Journal of Consumer Research, 35(1), 85-97. 

The U.S. Weight Loss Market: 2015 Status Report & Forecast. (2015). Marketdata Enterprises, 

Inc.  

Vartanian, L. R., Herman, C. P., & Wansink, B. (2008). Are we aware of the external factors that 

influence our food intake?. Health Psychology, 27(5), 533. 

Vickers, Z. M. (1982). Relationships of chewing sounds to judgments of crispness, crunchiness 

and hardness. Journal of Food Science, 47(1), 121-124. 



  

FOOD SOUND SALIENCE AS CONSUMPTION MONITORING CUE 37

Wadhwa, M., Shiv, B., & Nowlis, S. M. (2008). A bite to whet the reward appetite: The 

influence of sampling on reward-seeking behaviors. Journal of Marketing Research, 

45(4), 403-413. 

Wansink, B. (1992). Listen to the music: Its impact on affect, perceived time passage, and 

applause. Advances in Consumer Research, 19(1), 715-718. 

Wansink, B. (2006). Mindless Eating: Why We Eat More Than We Think. New York, NY: 

Bantam. 

Wansink, B., & Chandon, P. (2014). Slim by design: Redirecting the accidental drivers of 

mindless overeating (Working Paper No. 2014/26/MKT). 

Wansink, B., & Payne, C. R. (2007). Counting bones: Environmental cues that decrease food 

intake. Perceptual and Motor Skills, 104(1), 273-276. 

Woods, A. T., Poliakoff, E., Lloyd, D. M., Kuenzel, J., Hodson, R., Gonda, H., Batchelor, J., 

Dijksterhuis, G. B., & Thomas, A. (2011). Effect of background noise on food 

perception. Food Quality and Preference, 22(1), 42-47. 

Winterich, K. P., & Haws, K. L. (2011). Helpful hopefulness: The effect of future positive 

emotions on consumption. Journal of Consumer Research, 38(3), 505-524. 

Zampini, M., & Spence, C. (2004). The role of auditory cues in modulating the perceived 

crispness and staleness of potato chips. Journal of Sensory Studies, 19(5), 347-363. 

Zampini, M., & Spence, C. (2010). Assessing the role of sound in the perception of food and 

drink. Chemosensory Perception, 3(1), 57-67. 

  



  

FOOD SOUND SALIENCE AS CONSUMPTION MONITORING CUE 38

The Crunch Effect: Food Sound Salience as a Consumption Monitoring Cue 
 

Highlights 
 

• The impact of intrinsic auditory cues on consumption quantity is explored. 

• Food sound salience leads to a decrease in consumption quantity. 

• Marketers can manipulate food sound salience, thereby impacting consumption. 

 


