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The results of three experiments show that food haptics and mastication influence consumer calorie estimations. Specifically, higher

mastication (based on rougher versus smoother and harder versus softer foods) reduces calorie estimation, with the effects getting

attenuated when decisions are made under time pressure and reversed for consumers with high BMI.
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ExTENdEd AbSTrACT
Can haptics influence calorie perceptions? We focus on haptic 

properties of food and suggest that since food haptics directly im-
pact mastication (chewing), they can also impact calorie estimation. 
Higher mastication (based on rougher versus smoother and harder 
versus softer foods) is proposed and demonstrated to reduce calorie 
estimation. Focusing on calorie estimation is relevant given rising 
obesity and need for healthy eating (Chandon and Wansink 2011). 
While emerging work on haptics has examined other factors (Peck 
and Wiggins 2006), hardness and texture properties of objects remain 
uninvestigated within the consumer behavior literature.  

FOOd TExTurE, MASTICATIOn, And 
ASSOCIATIvE LEArnInG

Typically, high-calorie/high-fat foods like butter, cream, and 
cheese, tend to have smooth, soft, and/or creamy textures.  In con-
trast, lower calorie foods like raw vegetables, crackers, and cereals, 
tend to be rougher and harder. We propose that repeated exposure 
to this pattern of experience whereby unhealthier (healthier) food 
items tend to be smooth (rough) or soft (hard) results in learned as-
sociations between the haptic properties of the food and the level of 
healthiness of the food. Research in the domain of associative learn-
ing theories suggests that the co-occurrence of two stimuli results in 
the formation of an associative link (Van Osselaer and Alba 2000). 
When the two stimuli are repeatedly juxtaposed, the link strengthens, 
and over time can become a predictive rule that consumers apply to 
other stimuli or new contexts (McSweeney and Bierly 1984). Hence, 
we hypothesize:

Hypothesis 1:  The Food Haptics – Perceived Calorie Effect, 
whereby consumers will perceive foods with soft 
(vs. hard) or smooth (vs. rough) textures as being 
higher in calories.

When consuming food under high cognitive load, consumers 
pay less attention to all the senses (Elder and Krishna 2010).  As 
such,  

Hypothesis 2:  With less attention paid to eating (e.g., greater 
time pressure), the food haptics-perceived calo-
ries effect is attenuated.

BMI And CALOrIE PErCEPTIOn
Prior research suggests that BMI is an important factor in food 

choices and influences consumers’ perceptions of foods (Irmak et al. 
2011). Studies show that consumers with high BMIs are more sensi-
tive to the hedonic properties of foods (Chandon and Wansink 2011), 
and more likely to inaccurately estimate nutritional properties of 
foods (Carels et al. 2006).  Consistent with this, studies also suggest 
that consumers with high BMIs focus less attention on high calorie 
foods (Graham et al. 2011) and are less sensitive to the attributes of 
unhealthy foods because they consume these foods frequently (Stew-
art et al. 2010). Hence, the learned associations between food haptics 
and calories are less likely to form for high BMI consumers.  In fact, 

the desire to eat high calorie foods may even reverse this associative 
learning if it does occur. We propose:

Hypothesis 3:  BMI will moderate the food haptics-perceived 
calorie effect so that the “higher mastication-
lower calorie” perception will be reversed for 
higher BMIs. 

STudIES
We tested our hypotheses in three experiments. Study 1 had two 

manipulated conditions (carrot texture: rough vs. smooth). Consis-
tent with H1, participants rated the smooth (vs. rough) textured car-
rots as higher in calories. Taste perception measures revealed similar 
values across both conditions, ruling out perceived taste as the under-
lying process for perceived unhealthiness (Raghunathan et al. 2006).   

Study 2 tested H2 with a 2 (hard vs. soft chocolates) X 2 (time 
pressure: low vs. high) between subjects design experiment. We ma-
nipulated time pressure based on prior studies (Siemer and Reisen-
zein 1998). The results support H2; under low time pressure, calorie 
estimation was higher for the soft (vs. hard) chocolate but the effects 
got attenuated under high time pressure. 

Finally, a field experiment at a restaurant (Study 3) tested H3, 
with a 2 (hard vs. soft cookies) X 2 (BMI: normal weight vs. over-
weight) between subjects design. BMI was manipulated as in previ-
ous studies (Chandon and Wansink 2007). Consistent with H3, calo-
rie perception was higher (lower) for the soft (vs. hard) cookie for 
normal weight (overweight) participants. 

Collectively, the results of the three experiments reveal interest-
ing theoretical and practical insights regarding the effects of mastica-
tion and food haptics on calorie estimations.
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