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EXTENDED ABSTRACT
Consumers may approach product choice when hungry, tired, 

aroused or distracted. Such motivational states have extensive effects 
on product judgment and choice, including increases in perceived 
attractiveness (Read et al. 1998), purchase (Mela et al. 1996), variety 
seeking (Goukens et al. 2007), and impulsive choice (van den Bergh 
et al. 2008). 

In addition to general trends towards underestimation, a vari-
ety of factors systematically bias one’s perception of food amount 
(Gleaves, Williamson, & Barker, 1993). Consumers’ calorie esti-
mates are particularly prone to various distortions. People often have 
biased estimates of calories (Chernev and Chandon 2010, Chandon 
and Wansink 2007). Such errors are often in the direction of calorie 
underestimation (Lansky and Brownell 1982, Lichtman et al. 1992, 
Livingstone and Black 2003).

In the current work, we wish to examine how a common physi-
cal state, hunger, influences calorie estimation. Counter to prior 
thinking regarding the influence of need on size estimate (Beasley 
et al. 2004, Bruner and Goodman 1947, van Koningsbruggen et al. 
2011, Veltcamp et al. 2011) we show that hunger may actually lead 
to a reduction in calorie estimates.

In our first study, 67 participants were recruited outside a large 
cafeteria in a large Northeastern University. The setting was chosen 
to maximize distribution of hunger levels, since we assumed some 
participants would approach us before lunch (hungry), and some af-
ter (sated). Participants estimated calories in four baked goods: muf-
fin, bagel, donut, and brownie. 

After estimating calories, participants were asked to report on 
their hunger level on a 9-point scale. They were also asked to report 
whether they had eaten lunch yet or not (binary). We analyzed the 
data using a repeated measures mixed model, with item type as the 
repeated factor and an unstructured covariance matrix. 

Participants estimated a lower number of calories when hungry: 
F(1,65)=7.01, p=.01. Using a median split on hunger, high hunger 
participants estimated a lower average number of calories (255.52) 
than did low hunger participants (311.94), a decrease of 18%. We 
found similar results using the binary measure of having had lunch. 
Participants who have not yet had lunch (hungry) reported a lower 
number of calories (263.87) than did those who have already had 
lunch (305.99): F(1,68)=.04. 

In our second and third studies, we manipulated hunger by ask-
ing half of our participants (N=120) to fast for five hours. In both 
studies the manipulation increased self-reported hunger (<.0001). 
Participants estimated calories in three baked goods: muffin, bagel, 
and cookie. Given high levels of noise in prior studies, we asked par-
ticipants about adeptness at calorie estimation and eliminated partici-
pants who self-reported lack of adeptness at calorie estimation (below 
bottom quartile [2] on a 9-point scale rating of “How good are you 
at estimating calories”). For other participants (N=106), there was a 
significant effect of fasting on calorie estimation: F(1,100)=6.87, p 
=.01. Average estimated calories were lower for fasting participants 
(M=252.79) than for non-fasting participants (M=305.17). 

The third study aimed to extend the generalizability of the pre-
vious studies by showing similar with grocery items containing more 
than one serving, and a correspondingly greater amount of calories. 
This would also extend the relevance of our findings from discrete 
items for immediate consumption (baked goods) to grocery settings, 

where purchases are made for potential consumption over time. Half 
of our participants (N=72) were asked to fast for five hours prior to 
the study. Participants estimated calories six grocery items (crack-
ers, cookies, chips). As before, we eliminated participants who self-
reported lack of adeptness at calorie estimation. We also eliminated 
very extreme observations - 4SDs above the mean. Among those par-
ticipants, fasting produced a significant effect on calorie evaluations: 
F(1,59)=5.4, p=.02. Given the larger heterogeneity of the sample, 
age was included as a covariate. Fasting participants evaluated the 
products as containing fewer calories (Mcal=1465.21) than did non-
fasting participants (1969.18), a reduction of over 25%.

The findings highlight the fact that at least under some circum-
stances, visceral motivations can lead people to perceive less of a 
desired product property rather than more of it. Specifically, a greater 
need for food (hunger) made people think foods provide less ener-
gy (calories). Such findings are not only of interest in themselves, 
but might also explain prior results showing hunger leads people to 
purchase more, and higher-calorie, groceries (Nisbett and Kanouse 
1969, Mela et. al 1996, Tal and Wansink 2013). 

It is possible that motivated perception effects are in fact a rar-
ity, or occur only in some cases, and our opposite effects in other 
cases. For instance, motivated perception effects may occur when a 
person needs to act to obtain a product, but not in the judgment of a 
product that’s available for use. Alternately, it may be that the level 
of consciousness of a particular goal affects whether motivated per-
ception or other effects occur. 

It may also be that motivated perception effects occur for some 
domains but not for others. For instance, physical size dimensions 
might be more easily affected by wishful seeing, while other quantity 
dimensions such as quantity and calories may not be affected. Size, 
being a more directly perceived dimension, may be biased in a direc-
tion consistent with motivated perception, while the more abstract 
dimension of calories may be affected differently, according to shift-
ing functional needs.

Our initial suspicion is that these effects constitute a case of 
functional perception. People often perceive their environment in 
terms of how it allows them to act and fulfill their needs (Gibson 
1979/1986, Schall et al. 2010, Witt et al. 2005). Rather than evalu-
ating stimuli objectively, they evaluate them in terms of how they 
fulfill current needs. Consequently, evaluations of dimension such as 
weight and calories would be distorted by current hunger. Specifical-
ly, when is hungrier and needs more food, any given quantity of food 
would appear to provide less sustenance.  This is because relative to 
one’s needs it provides less sustenance, and quantities are perceived 
not in an absolute sense, but relative to one’s needs. Consequently, 
hunger would lead to judgments of lower calories. 

The distorted food perceptions demonstrated in the current study 
may subsequently affect quantity purchased and consumed. Accord-
ingly, we might wish to help consumers debias their judgment, for 
instance by providing or stressing objective information. Consumers 
themselves may wish to be particularly careful about their judgments 
and choices under conditions that lead to biased judgment.
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