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EXTENDED ABSTRACT
Red and blue denote warm and cold temperatures on water 

faucets, air-conditioning systems, weather maps, and thermometers, 
among other items. The co-occurrence of red/blue hues and warm/
cold temperatures in everyday experiences leads to the formation of 
learned color-temperature associations which consumers can use to 
make inferences about products (Wright 1962). However, would in-
cidental exposure to red or blue color cues influence a consumer’s 
perceptions of the temperature of a focal food/beverage? Specifical-
ly, would a consumer rate a food/beverage as having a higher (lower) 
temperature after seeing a red (blue) color cue? Moreover, what are 
the downstream behavioral outcomes that result from the integration 
of visual (i.e., color) cues into haptic (i.e., temperature) perceptions?  

Prior research shows that individuals are extremely responsive 
to subtle variations in temperature (Cheema and Patrick 2012) with 
some areas of the body, such as the fingertips and oral cavity, being 
able to detect a one degree change in temperature (Jones and Ber-
ris 2009). Given that the hands and mouth are the primary inputs 
involved in food/beverage consumption, it is not surprising that tem-
perature perceptions play an influential role in food/beverage evalua-
tions (Moskowitz, Beckley and Resurreccion 2012). In fact, for many 
foods/beverages, there is a narrow range of acceptable temperatures 
and deviation from this range can lead consumers to reject food as 
unsafe (USDA 2011) or unacceptable in taste (Cardello 1994). 

When evaluating product temperature, individuals rely on hap-
tic and visual cues. Haptic cues to temperature are obtained when 
heat transfers to or from a product to thermoreceptors in the skin, 
and thus haptic cues require physical product interaction, or at least 
proximity to the product (Klatzky, Lederman, and Reed 1987). Vi-
sual cues to temperature such as steam emitting from a bowl or frost 
on a glass can be obtained without product interaction and with less 
proximity to the product. 

In this research we focus on how incidental exposure to non-
diagnostic red or blue color cues—such as the color of the cup a bev-
erage is sampled from, influence product temperature perceptions. 
We draw on theories of intersensory integration and propose that the 
integration of visual and haptic cues in temperature perceptions is 
a function of ease of obtaining visual (vs. haptic) information. We 
propose that because visual can be obtained with a lesser degree of 
product proximity, visual color cues will be integrated into product 
temperature perceptions so that individuals exposed to a red (blue) 
visual cue will rate a product as having a higher (lower) temperature.  
We test these propositions in five studies.

In study 1 we demonstrate the basic effect of visual cues on 
temperature perceptions (i.e., the color-temperature effect) using an 
experiment with two between subjects conditions (visual cue: red vs. 
blue). We find that when asked to sample a clear, room-temperature 
beverage from a red or blue cup participants who sample from a red 
(blue) cup perceive the beverage as having a higher (lower) tem-
perature.  

In study 2 we provide evidence that the color-temperature effect 
is a function of the lower cost of obtaining visual (vs. haptic) cues 
to temperature which leads to visual cues being integrated into tem-
perature perceptions. Specifically, we manipulate the order sequence 
in which visual (vs. haptic) information is available using a 2(visual 
cue: red vs. blue) x 2(sensory cue sequence: visual-haptic vs. haptic-
visual) between subjects experiment. In this study we manipulate 

the color of the beverage and have participants view the color of 
the beverage before sampling the beverage (i.e., visual-haptics) or 
after sampling the beverage (i.e., haptics- visual). In support of our 
theorization, we find that when visual information is available before 
haptic information (i.e., visual-haptics), and hence visual cues are 
less costly to obtain than haptic cues, the color-temperature effect 
persists. However, when haptic information is available before visual 
information (i.e., haptics-visual) the effect is diminished. 

In study 3 we examine the robustness of the color-temperature 
effect to unambiguously warm or cold product temperatures. Em-
ploying a 2(visual cue: red vs. blue) x 3(beverage temperature: room 
vs. cold vs. warm) between subjects design experiment, we had par-
ticipants sample a cold, room or warm temperature beverage from a 
red or blue cup and evaluate the temperature. We find that the color-
temperature effect persists for room temperature beverages, gets di-
minished for warm beverages and gets reversed for cold beverages. 

In studies 4 and 5 we investigate the behavioral outcomes of 
the color-temperature effect. In study 4, we induce thirst and have 
participants sample a clear beverage from one of three cups (visual 
cue: red vs. blue vs. white) representing the between subjects experi-
mental conditions. We find that participants consume a larger volume 
of the beverage from red (vs. blue or white) cups.  

In study 5 we examine whether the color-temperature effect 
would influence food preparation behaviors. The results of a single 
factor between subjects experiment (visual cue: red vs. blue) show 
that participants exposed to blue (vs. red) color cues reported longer 
heating times for foods.

Collectively, the results of five studies suggest that visual cues 
are integrated into temperature perceptions leading to a color-tem-
perature effect. This color-temperature effect subsequently influenc-
es downstream behavioral outcomes such as consumption volume 
and food preparation behaviors. Process evidence seems to suggest 
that the integration of visual cues into temperature perceptions is 
driven by the fact that visual cues to temperature can be obtained 
with less product proximity than haptic cues to temperature making 
visual cues less costly
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Table 1: Summary of Empirical Results
Study Design Cell Means Key Findings

1

One factor between subjects (visual cue: 
red vs. blue)

Dependent variable: Perceived 
temperature (in °F)

Mred = 72.83 vs. Mblue = 69.30; F(1, 47) = 
5.47, p < .05

The color-temperature effect- exposure 
to red color cues leads to higher 
temperature perceptions

2

2(color cue: red vs. blue) X 2(sensory 
input sequence: visual-haptic vs. haptic-
visual) between subjects

Dependent variable: Perceived 
temperature (in °F)

Mblue_V-H = 64.64 vs. Mred_V-H = 73.52; 
F(1, 49) = 14.85, p < .01

Mblue_H-V = 70.32 vs. Mred_H-V = 72.34; 
F(1, 42) = .84, p = .362

The color-temperature effect holds when 
visual cues are available prior to haptic 
cues but gets diminished when haptic 
cues are available prior to visual cues.

3

2(cup color: red vs. blue) X 3(beverage 
temperature: neutral/room vs. cold vs. 
warm) between subjects

Dependent variable: Perceived 
temperature (in (in °F)

Mred_room = 74.10 vs. Mblue_room = 72.43; 
F(1, 43) = 3.63, p < .07

Mred_cold = 63.71 vs. Mblue_cold = 69.82; 
F(1, 39) = 5.18, p < .05

Mred_warm = 79.19 vs. Mblue_warm = 82.74; 
F(1, 38) = 1.24, p = .273

The color-temperature effect holds for 
room temperature beverages and gets 
reversed for cold beverages

4

One factor between subjects (visual cue: 
red vs. blue vs. white)

Dependent variable: consumption 
volume (in grams)

Mred = 91.04 vs. Mblue = 74.04; F(1, 51) = 
6.92, p < .05

Mred= 91.04 vs. Mwhite = 76.56; F(1, 58) = 
4.60, p <.05

When thirsty, individuals exposed to red 
(vs. blue or white) color cues consume a 
larger volume of a beverage

Perceived temperature mediates the 
effect of color cues on consumption 
volume

5

One factor between subjects (visual cue: 
red vs. blue)

Dependent variable: heating time (in 
seconds)

Mblue = 123.65 vs. Mred = 98.08; F(1, 49) 
= 3.22, p < .08

Consumers exposed to blue color 
cues heat food for a greater number of 
seconds than consumers exposed to red 
or white color cues


