
The vicious side of coldness:

Cold ambient temperature increases consumers’ preferences for 

unhealthy foods

Study 4: Field study

4.1 Method

Study 4 is a between-subjects design field experiment conducted at a

hotpot restaurant located in northeastern China. In the 11-day

experiment, the inside temperature was set to either cold (18℃) or warm

(22℃) alternately during the business hours each day. The outside

temperature and humidity were also recorded every hour during the data

collection period as covariates since outside weather conditions are

shown to influence consumers’ food preferences (Govind, Garg, &

Mittal, 2020). Two local coders rated each dish on the extent to which it

was unhealthy (1 = “not at all”, 5 = “very much”). We used serving

tables as observations. For each table, we calculated the sum of the

dishes’ unhealthy ratings ordered per customer and the sales income per

customer as dependent variables.

4.2 Results and Discussion

An ANCOVA indicated that consumers in the cold temperature

condition ordered more unhealthy dishes (M cold = 7.80, SD = 4.65 vs. M

warm = 5.95, SD = 3.89; F(1,76) = 4.14, p = .045) and spent more money

(M cold = 70.43, SD = 49.08 vs. M warm = 46.39, SD = 40.77; F(1,76) =

5.52, p = .021) than those in the warm temperature condition.

Moreover, a mediation analysis with covariates revealed that there

was a significant indirect effect of cold temperature on the sales income

through the unhealthy food preference (β = 9.703, 95% CI = [.407,

21.971]), indicating that for restaurants where unhealthy food is more

expensive, setting the temperature at a lower level increases sales

income.
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Study 3: Moderation

3.1 Method 

Study 3 explores the moderation role of unhealthy food’s

temperature. Participants were randomly assigned to one of the ambient

temperature (cold vs. suitable) conditions. The study followed the

procedure in Study 2 with distinct dishes as stimuli.

3.2 Results and Discussion 

As shown in Figure 1, when the unhealthy food’s temperature is

neutral, we replicated the effect in previous studies such that ambient cold

temperature increases unhealthy food preferences. However, when the

unhealthy food’s temperature is cold, the effect reversed.

FIGURE 1. Effects of ambient temperature on unhealthy preference in different unhealthy 

food’s temperature conditions (Left). Significant differences (p < 0.05, p < 0.01) between 

Allocations are marked with **, *** respectively.

FIGURE 2. The mediated moderation model (Right).

Moreover, a mediation analysis (PROCESS Model 15) revealed a

significant moderated mediation effect indirect effect (β = -.517, 95% CI

= [-1.038, -.065]). when the unhealthy food’s temperature is neutral, need

for energy mediated the effect of ambient coldness on unhealthy

preference (β = -.544, 95% CI = [-.887, -.277]). However, when the

unhealthy food’s temperature is cold, the mediation effect of need for

energy diminished (β = .014, 95% CI = [-.177, .204]).

Recent research has started to investigate the role of sensory factors

in food consumption and research has documented that multiple ambient

factors, such as music (Motoki, Takahashi, Velasco, & Spence, 2022),

scent (Lefebvre & Biswas, 2019), and lighting (Biswas, Szocs, Chacko,

& Wansink, 2017), affect consumers' choices between healthy and

unhealthy food. However, very limited research has explored the role of

temperature in affecting food consumption. Ambient temperature, a

ubiquitous ambient factor in retailing, is shown to influence consumer

behavior subtly but strongly (Hansen & Steinmetz, 2019; Ijzerman &

Semin, 2009; Lin & Kuo, 2019). Although the relationship between

ambient temperature and consumption amount has been studied, scant

research has been devoted to the effect of ambient temperature on

consumers’ dilemma between healthy versus unhealthy food.

To fill this void, this paper focuses on how, why and when ambient

temperature influences consumers’ preferences towards unhealthy food.

Across four experiments, we found that consumers need for more energy

in cold ambience, which enhances their inclinations to unhealthy (vs.

healthy) food.

Introduction

Study 1: Main effect

1.1 Method

Study 1 provides initial evidence for the main effect. Participants

were randomly assigned to one of the ambient temperature (cold vs.

warm vs. suitable) conditions. To manipulate ambient temperature,

participants read a short story and described their feelings in the given

circumstances (Hansen & Steinmetz, 2019). Next, participants were

shown a menu and asked to order their main course, side, and dessert in

turn. For each food category, they had to choose between a healthy

option and an unhealthy option.

2.2 Results and Discussion

The ANOVA indicated a significant main effect of temperature on

unhealthy choices (F(2,147) = 16.48, p < .001, η2 = .18). Subsequent post

hoc tests showed that cold temperature (M cold = 2.27, SD = .70)

significantly increased participants’ inclinations to unhealthy food than

warm temperature (M warm = 1.43, SD = .98; t(149) = 2.00, p < .001) and

suitable temperature (M suitable = 1.37, SD = .91; t(149) = 2.16, p < .001).

However, no significant difference in unhealthy food inclinations was

observed between the warm and suitable temperature conditions (t(149) =

.15, p = .716).

The results showed that although cold temperature increased

preferences for unhealthy food; warm temperature, however, did not

increase preferences for healthy food. Therefore, in the following studies,

we only compared cold temperature with suitable temperature.

Study 2: Mediation

1.1 Method

Study 2 explores the mediating role of need for energy. Participants

were randomly assigned to one of the ambient temperature (cold vs.

suitable) conditions. The study followed the procedure in Study 1 with

distinct dishes as stimuli. We measured participants’ need for energy

using a two-item scale.

2.2 Results and Discussion

An independent-sample t-test showed that participants preferred

unhealthy food in cold temperature condition (M cold = 2.22, SD = .86 vs.

M warm = 1.63, SD = 1.04; t(98) = 3.08, p = .003). Moreover, a mediation

analysis revealed a significant indirect effect of cold temperature on the

unhealthy food preference through need for energy (β = .682, 95% CI =

[.258, 1.337]).
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