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Nearly everyone experiences the phenomenon of satiation every day. 
For instance, a once loved song now makes us want to change the radio, 
a special restaurant no longer seems the obvious choice, a large piece 
of chocolate cake gets eaten a bit less enthusiastically, a new toy is no 
longer played with, skydiving becomes less exhilarating, and a new 
acquaintance becomes a little less exciting. These examples all illustrate 
the effects of satiation, which is defined here as the drop in enjoyment 
with repeated consumption. Of course, satiation is not an imperative— 
enjoyment may increase as one gains familiarity with an unknown 
stimulus (Zajonc, 1968) or drug addictions alter normal neural processes 
(Nestler & Malenka, 2004). However, these exceptions aside, it is a styl-
ized fact that nearly everyone satiates on nearly every experience at high 
levels of repeated consumption. This chapter highlights this ubiquitous 
phenomenon, provides a framework for understanding its nature, and 
discusses the implications of its effects.

Because satiation occurs for virtually every experience, it follows that 
how much one likes something is quite dynamic and constantly chang-
ing. It is then somewhat inadequate to characterize one with a high level 
of desire as having an enduring trait (e.g., a chocoholic); instead, it seems 
more appropriate to capture only a current state of desire as a sort of 
snapshot within an ongoing movie. The prevailing desire state will then 
reflect the current level of satiation, which depends on the past quan-
tity consumed, the variety of things previously consumed, and the time 
since the last consumption. Satiation ensures that current desire incorpo-
rates each of these and other factors, such that liking reflects all changes 
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with ongoing behavior over time. Thus, a full understanding of desire 
must incorporate the dynamics of and recovery from satiation, which are 
sketched in Figure 4.1 and discussed next.

The consumption cycle

satiation as Decreased liking

The notion of satiation is a deeply ingrained core concept in a number of 
disciplines. Introductory psychology courses generally include a unit on 
habituation (Thompson & Spencer, 1966), whereby an organism responds 
less to a stimulus with repeated exposure. Similarly, another basic process 
of psychology is adaptation (Helson, 1964), which is often demonstrated 
by having students notice how putting their hand in warm water will feel 
quite different depending on whether that hand was previously in either 
cold or hot water. In a dramatically different field of study, economic 
theory has a core tenet of diminishing marginal utility (Bernoulli, 1954) 
in which each additional dollar of wealth adds less and less to overall 
utility. Likewise, marketers have incorporated the well-known topic of 
advertising wear-out in which an ad steadily loses its effectiveness after 
being seen many times (Pechmann & Stewart, 1988). Finally, food scien-
tists understand the importance of energy regulation (Benelem, 2009), 
whereby food is more valued and liked when one is in a state of hun-
ger versus a state of satiety. Although these effects all span quite a broad 
range of domains, they all share one critical defining characteristic— a 
decreased response after repeated exposure. That is, there is satiation as 
it is defined here.

figUre 4.1. The consumption cycle.
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recovery from satiation

Upon getting satiated with a favorite experience, a simple remedy is con-
suming something different (i.e., variety). Although variety is an effective 
response to satiation in some cases, it is often not an ideal solution. First, 
variety requires expanding the set of less preferred options (i.e., trading 
down). For instance, one might become bored with a favorite restaurant 
and instead go to a second restaurant that is not generally liked as much. 
Second, variety may be absent in many situations where there is little 
choice. Examples include small children having food prepared by their 
parents, employees completing the tasks assigned by their supervisor, or 
news channels that all incessantly focus on the same hot news story of 
the day. Third, variety can work against an overall goal by increasing con-
sumption. For example, adding variety to a four- course meal increased 
overall food intake by over 40% (Rolls, van Duijvenvoorde, & Rolls, 
1984), presumably an undesirable outcome for many on a restrictive diet. 
These examples are not isolated cases, but rather they reflect the fact that 
variety is not an ideal response to recover from satiation.

More generally, it is widely assumed that the effects of satiation natu-
rally dissipate over time as shown in Figure 4.1. In their seminal work on 
habituation, Thompson and Spencer (1966) called this process spontane-
ous recovery. For example, in one of the few studies of this process, people 
did not experience satiation effects when eating the same macaroni and 
cheese dish once a week for 5 weeks (Epstein, Carr, Cavanaugh, Paluch, 
& Bouton, 2011). The recovery period here of 7 days apparently provided 
enough time for people to recover from any past satiation. However, it 
should be noted that other work suggests that spontaneous recovery is 
not always quite so spontaneous. After hearing the chorus of their favor-
ite song 20 times, participants seemingly showed little recovery in satia-
tion even after 3 weeks (Galak, Redden, & Kruger, 2009). Regardless, satia-
tion is not permanent, and people typically recover from it at some point.

The Benefits and consequences of satiation

The dynamic nature of desire resulting from satiation and recovery serves 
at least three vital purposes that each could have provided great value 
in our evolutionary development. First, satiation helps focus attention 
on changes in the environment, which are likely to be more important 
than constants. Here, a novel experience elicits an increased response 
and interest, which die off through satiation if the experience remains 
unchanged and poses little ongoing threat or opportunity. Second, satia-
tion encourages variety seeking, which would have been necessary to 
ensure that an ancestor consumed an adequate amount of various needed 
nutrients. Third, satiation reduces the potential for overconsumption that 
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could leave one less mobile and more vulnerable to predators. Regardless 
of these distal mechanisms, it is clear that satiation is a valuable adapta-
tion that now extends to virtually every stimulus.

Although satiation is both necessary and important for well-being, 
it also presents a number of challenges for a wide range of audiences. For 
those focused on general happiness and well-being, satiation has been 
portrayed as a “hedonic treadmill” in which people must constantly find 
new and different experiences just to maintain a steady level of happiness 
(Brickman & Campbell, 1971; see also Oishi, Westgate, Tucker, & Komiya, 
Chapter 14, this volume). Policy makers and health workers must over-
come satiation to keep people in compliance with interventions, while 
marketers face a similar challenge in increasing the usage and brand loy-
alty of their products. Finally, and perhaps of most significance, satiation 
poses a particular challenge for people trying to attain goals. Satiation 
makes it increasingly challenging to adhere to a restricted diet (e.g., eat-
ing salads for lunch every day) or a beneficial exercise regimen (e.g., going 
to the gym five times a week). Although people may find it particularly 
enjoyable when they initially start these endeavors, the inexorable march 
of satiation virtually guarantees that this enjoyment will be fleeting. Of 
course, when the activity no longer provides enjoyment, the likelihood of 
compliance invariably falls.

The Nature of satiation

general intuition

People often attribute satiation to physiological causes. For instance, after 
eating a large amount of food makes it less enjoyable, people often state 
that they “feel full” (Mook & Votaw, 1992). This view implies that food 
physically fills the stomach, and this distension signals to the body that 
the food should no longer be rewarding. The widespread acceptance of 
this account is reflected in aphorisms such as “his eyes were bigger than 
his stomach” or saying “unbuckle your belt” before a good meal. More 
generally, the intuitive belief is that the body provides feedback about 
consumption, and this feedback becomes less positive over the course of 
repeated consumption.

Although physiological mechanisms may contribute to satiation, 
they struggle to fully account for the various phenomena (McSweeney & 
Murphy, 2000). For instance, the food domain is where one might expect 
physiological explanations to be particularly appropriate, yet there are 
quite a few aspects this account cannot explain (see also Roefs, Houben, 
& Werthmann, Chapter 16, this volume). First, eating a food can decrease 
the liking of that food in a matter of a couple minutes (Hetherington, 
Rolls, & Burley, 1989), which is far too fast for any type of digestive 
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process. Second, though a large meal can satiate one on that food, a 
novel food can instantly restore salivation (Epstein, Caggiula, Rodefer, 
 Wisneiwski, & Mitchell, 1993) and seemingly eliminate effects of satia-
tion. A common example of this is salivating over a dessert after becom-
ing “full” from the entrée. Third, the extent of satiation is not closely 
linked to the caloric or macronutrient content of what has been eaten 
(Johnson & Vickers, 1993; Rolls, Hetherington, & Burley, 1988), indicat-
ing that a physiological inventory is not the driver of satiation. More 
generally, beyond the domain of food, physiological accounts would be 
less applicable to noningested stimuli such as art, aromas, cognitive work 
tasks, or social interactions (Galak et al., 2009; McSweeney & Swind-
ell, 1999; Rolls & Rolls, 1997). The sum of this evidence makes a strong 
case that satiation is not just a physiological effect; in fact, it seems to be 
largely nonphysiological.

specificity of satiation

A core finding in the satiation literature is that satiation is greatest for the 
stimulus consumed and less for stimuli not consumed. This characteristic 
has been extensively studied as a phenomenon called sensory- specific 
satiety (Rolls, Rolls, Rowe, & Sweeney, 1981). This research paradigm 
involves first eating and rating liking of several samples from a range 
of different foods, next eating only one of those foods until choosing to 
stop, and then eating and rating liking for each of the sample foods again. 
The key finding is that liking drops much more for the food eaten in the 
middle step than any of the other samples. In fact, this increased drop 
also extends to other foods that share the same flavor (Johnson & Vickers, 
1993), texture (Guinard & Brun, 1998), shape (Rolls, Rowe, & Rolls, 1982), 
or odor (Rolls & Rolls, 1997). These effects of sensory- specific satiety seem 
to peak a couple of minutes after ingestion, and subsequently diminish 
very little even after 60 minutes (Hetherington et al., 1989).

The core notion of sensory- specific satiety is that people satiate on 
a particular aspect of an experience. For food, this aspect is often flavor 
(Epstein et al., 1993; Johnson & Vickers, 1993), perhaps because flavor 
is highly salient. More generally, satiation appears to be greatest for the 
particular aspects garnering focal attention. For example, when eating 
jellybeans with labels that focused on the specific flavor (e.g., cherry or 
lemon) rather than the general candy type (e.g., jellybean), people satiated 
less quickly with the specific labels (Redden, 2008). Although everyone 
ate the same exact assortment of jellybeans, the more specific categoriza-
tion made the experience seem less repetitive within that category. This 
indicates that the specificity of satiety depends on the focus of attention 
and the framing of an experience— a finding consistent with a nonphysi-
ological view of satiation.
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constructed Aspect

Satiation does not simply reflect a running inventory of attributes that 
accumulates through consumption and depletes over time with physi-
ological processing and forgetting (McAlister, 1982). A growing body 
of evidence indicates that satiation is instead largely constructed in the 
moment. For example, people show less satiation when they have less 
memory for past consumption, whether it be due to distractions that 
reduce encoding (Higgs & Woodward, 2009) or impairments causing 
amnesia (Rozin, Dow, Moscovitch, & Rajaram, 1998). In fact, merely 
imagining consumption can produce effects of satiation for subsequent 
consumption (Larson, Redden, & Elder, 2014; Morewedge, Huh, & Vosge-
rau, 2010). Satiation apparently arises in part from mental processes that 
recall and simulate past consumption.

Recent work posits that the construction of satiation entails a sub-
jective sense of the extent of past consumption. After people viewed the 
same beach photo for 5 minutes, making them place themselves on a scale 
with altered ranges to make their level of exposure seem higher than oth-
ers made that same beach photo less enjoyable on a subsequent exposure 
(Redden & Galak, 2013). Satiation was similarly increased by speeding up 
an online running clock to make it seem like less time had passed since 
the last consumption occasion (Galak, Redden, Yang, & Kyung, 2014). 
People seemingly construct satiation based on an observation of whether 
they have consumed the same thing repeatedly.

insight into satiation

Given that people often cite “being full” as the reason they stop eating 
(Mook & Votaw, 1992), it is perhaps not surprising that people seem to 
have little insight into the future course of satiation over time. People 
who ate yogurt every day over the course of a week expected to like it 
less over time, but instead actually came to like this previously unfamil-
iar food more (Kahneman & Snell, 1992). Likewise, people expected that 
having the same snack repeatedly each week would be much more satiat-
ing than it actually was (Simonson, 1990). People similarly do not real-
ize that they could reduce their satiation by slowing down their rate of 
consumption (Galak, Kruger, & Loewenstein, 2013), or inserting breaks 
(Nelson & Meyvis, 2008; Nelson, Meyvis, & Galak, 2009); they instead 
chose faster consumption and no breaks in both cases.

More generally, people find it difficult to imagine how their future 
desire will differ from their current desire (Loewenstein & Schkade, 
1999). That is, when in a “hot” state of desire, it is hard to imagine being 
in a “cold” state of satiation, and vice versa. As a result, people seem-
ingly overestimate the satiating effect of consuming a favorite once again 
(Ratner, Kahn, & Kahneman, 1999), yet also underestimate the extent to 
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which they will satiate on a product once they buy it and start using it in 
the future (Wang, Novemsky, & Dhar, 2009). In sum, people do not have 
an accurate insight into their future satiation, as it can easily be over- or 
underestimated.

factors influencing the satiation rate

Given that people apparently have little ability to predict satiation based 
on insight and intuition, controlled experimentation is required to iden-
tify the factors that can influence the satiation rate. It is important for 
people to understand how a factor affects satiation because this allows 
one to strategically manage desire. That is, for something one wants 
to consume less (e.g., chocolate ice cream), increasing the rate of satia-
tion would contribute toward attaining the goal of improved long-term 
health. In contrast, for a virtue one wants to consume more (e.g., running 
on a treadmill), the opposing strategy of decreasing satiation would be 
more beneficial toward goal achievement and health. Using satiation as 
a means to encourage or discourage virtues and vices respectively could 
prove quite effective, especially given the ubiquity of chronic self- control 
failures due to a lack of willpower (Baumeister, 2002; Carver & Scheier, 
1998). Of course, the strategic use of satiation first requires an under-
standing of the factors that influence the rate of satiation.

The remainder of this section discusses factors that have been 
shown to affect the rate of satiation (see Table 4.1). In some instances, 
the researchers explicitly measured enjoyment (or liking, desire, etc.) at 
multiple points in time so that satiation was clearly captured. However, in 
other cases, the only dependent measure was a behavior such as repeated 
choice or quantity consumed. The latter are still cited here as evidence 
of altering satiation because satiation likely contributed to the resulting 
behavior; of course, factors beyond satiation could instead be the drivers 
of those effects. These findings have still been included here because the 
behavioral data is compelling and quite relevant to important outcomes 
(e.g., consumer health). They also serve to underscore the opportunities 
and importance of measuring ongoing enjoyment to understand if satia-
tion plays a critical role.

Accelerants of satiation

Salient Sensory Aspect

A number of different aspects of the stimulus have been shown to influ-
ence satiation. In the domain of food, an obvious shared flavor has been 
found to increase sensory- specific satiety. People satiated more when two 
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TABle 4.1. factors influencing the satiation rate
Effect on 
satiation Factor Examples

Accelerates Salient sensory 
aspect

Guinard & Brun (1998); Inman (2001); 
Johnson & Vickers (1993); Raynor & Epstein 
(2001); Rolls et al. (1982, 1984, 1988)

Reduced stimulus 
complexity

Berlyne (1971); Nicolao, Irwin, & Goodman 
(2009); O’Donohue & Geer (1985)

Greater stimulus 
strength

Finkelstein & Fishbach (2010); O’Sullivan 
et al. (2010); Thompson & Spencer (1966); 
Galak, Kruger, & Loewenstein (2012)

Faster consumption 
rate

Herrnstein (1990); Herrnstein & Prelec 
(1991); McAlister (1982); Nelson & Meyvis 
(2008); Thompson & Spencer (1966)

Comparatively 
frequent 
consumption

Galak et al. (2014); Redden & Galak (2013); 
Sackett et al. (2010)

Increased attention 
on consumption

Geier, Wansink, & Rozin (2012); Larson, 
Redden, & Elder (2014); Morewedge et al. 
(2010); Polivy et al. (1986); Redden & Haws 
(2013)

Slows Increased variety Heatherington et al. (2006); Raynor & 
Epstein (2001); Rolls et al. (1982, 1984)

Cues of variety Brown (1953); Galak et al. (2009); Kahn 
& Wansink (2004); Raghunathan & Irwin 
(2001); Redden (2008)

Less encoding Brunstrom & Mitchell (2006); Epstein et al. 
(2005); Higgs & Donohoe (2011); Higgs & 
Woodward (2009)

Less attention to 
quantity consumed

Redden & Hawes (2013); Sevilla & Redden 
(2014); Wansink, Painter, & North (2005)
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foods shared a flavor of blueberry over a creamy texture (Johnson & Vick-
ers, 1993), and consumers tended to switch their purchases among flavors 
of chips more than brand (Inman, 2001). However, when eating bread, 
sharing the same hardness led to greater sensory- specific satiety than 
the flavor (Guinard & Brun, 1998). More generally, though, it seems that 
repeated consumption of a conscious sensory aspect leads to the greatest 
satiation (Raynor & Epstein, 2001). For many foods (perhaps not bread), 
this is likely the flavor. There is also evidence that satiation is faster for 
foods with a strong savory or sweet aspect (Rolls et al., 1984), and there is 
less satiation when the repeated aspect is a color shared by foods (Rolls et 
al., 1982) or a common macronutrient (Rolls et al., 1988).

Reduced Stimulus Complexity

Although this has not been widely tested, it is likely that more complex 
and intense experiences lead to more stimulation and less satiation (Ber-
lyne, 1971; O’Donohue & Geer, 1985). For instance, a more complicated 
musical composition would satiate at a slower rate than a simple acoustic 
piece (Berlyne, 1971). Likewise, people adapt faster to material possessions 
than experiences (Nicolao, Irwin, & Goodman, 2009), perhaps because 
experiences are rich and constantly change with each episode.

Greater Stimulus Strength

Similar to stimulus complexity, another factor increasing the rate of satia-
tion is stimulus strength. For instance, it is obvious that weakening a 
flavor to the point where it cannot be detected would likely slow satiation 
on that flavor. More subtle evidence has found that people show a greater 
drop in liking for spaghetti bolognese over five occasions when eating 
a lower- calorie versus the regular version (O’Sullivan, Alexander, Ferri-
day, & Brunstrom, 2010). Similarly, the mere perception of a change can 
matter, as people reported being hungrier after eating a sample simply 
labeled as healthy versus not (Finkelstein & Fishbach, 2010). However, it 
should be noted that the seminal work on habituation states that a defin-
ing characteristic is slower habituation to a stronger stimulus (Thompson 
& Spencer, 1966). To the extent satiation derives from habituation in a 
context, the stimulus strength and satiation may have a more compli-
cated relationship.

Faster Consumption Rate

The rate of consumption would be an obvious candidate to accelerate 
satiation, and it does (Herrnstein, 1990; McAlister, 1982; Thompson & 
Spencer, 1966). Surprisingly, though, people seem largely unaware of 
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the effect of consumption rate. People satiated less quickly to a mas-
sage prolonged by inserting breaks into it (Nelson & Meyvis, 2008; Nel-
son et al., 2009), even though they would choose beforehand to have 
no breaks. A similar lack of insight can also be seen in the rate of eat-
ing, as people left to their own devices satiate faster than those explic-
itly instructed to slow down (Galak et al., 2013). In a similar vein, in 
an effect called melioration (Herrnstein & Prelec, 1991), people tend 
to consume a favorite too frequently though they would benefit from 
slowing down their rate of consumption to allow more time for recovery 
from satiation.

Comparatively Frequent Consumption

There is also recent work showing that the mere perception of greater past 
consumption can increase the rate of satiation. In one study of this (Red-
den & Galak, 2013), participants were asked to indicate their frequency of 
seeing a beach photo using a scale in which the endpoints were designed 
to make them appear high or low on the scale. Participants made to 
respond higher on the scale (though actual usage was the same) then 
experienced greater satiation when seeing the same photo again. Simi-
larly, satiation increased when people felt the experience itself seemed 
shorter (Sackett, Meyvis, Nelson, Converse, & Sackett, 2010) or less time 
had passed between consumption episodes (Galak et al., 2014) because an 
online clock made time appear to pass faster than reality.

Increased Attention on Consumption

A growing body of evidence indicates that the rate of satiation increases 
with greater monitoring of the quantity consumed. For example, people 
ate less of a candy when the wrappers of previously eaten pieces remained 
visible on the table rather than being thrown in the trash (Polivy, Her-
man, Hackett, & Kuleshnyk, 1986). People similarly ate fewer potato chips 
when there was a red chip to serve as a quantity cue every fifth chip 
versus every tenth chip (Geier, Wansink, & Rozin, 2012). In fact, a study 
focused on satiation indeed found that explicitly asking people to count 
the number of times they swallowed while eating a food led to a faster 
decline in enjoyment (Redden & Haws, 2013). This satiation from greater 
monitoring may even be triggered by merely thinking about consump-
tion. People experienced greater satiation on cheese after imagining eat-
ing a cheese cube 30 times versus moving a cube (Morewedge et al., 2010), 
or even just rating the attractiveness of a food in an ad 60 times versus 20 
times (Larson et al., 2014). These findings indicate that satiation increases 
as one thinks more about how much one has consumed something (even 
hypothetically) in the past.
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retardants of satiation

Increased Variety

One obvious remedy for satiation is to increase variety. People indeed ate 
over 40% more calories when a four- course meal had a different food ver-
sus the same food for each course (Rolls et al., 1984). People also showed 
less decline in the liking of a food when their free eating was briefly inter-
rupted to sample another food (Hetherington, Foster, Newman, Ander-
son, & Norton, 2006). The effect of variety on satiation and intake is so 
strong that it has often been cited as a contributing factor in the growing 
obesity rate (Raynor & Epstein, 2001). Variety can even affect satiation 
when it should be a “trivial” change that does not change the sensory 
experience. For example, people showed greater satiation on the color of 
M&M’s eaten even though the color is merely cosmetic and does not alter 
the flavor (Rolls et al., 1982).

Cues of Variety

Beyond actual changes in variety, satiation also slows with the mere per-
ception of greater variety and less repetition. People ate more M&M’s 
when the large number of colors was made more evident by organizing 
the candies by color or varying the distribution of the colors (Kahn & 
Wansink, 2004), and poured more for consumption when variety was 
present due to quantity misperceptions (Redden & Hoch, 2009). Like-
wise, when nature photos were categorized more specifically (e.g., arctic 
wildlife, bird, beach, desert) versus more generally (animal or nature), 
people experienced less satiation while viewing them (Redden, 2008). 
Though not exactly a measure of satiation, similar differences in hedonic 
contrasts also depend on whether experiences are placed into a shared 
category (Brown, 1953; Raghunathan & Irwin, 2001).

Interestingly, people apparently need cues to fully appreciate the 
variety in their consumption and experience the reduced satiation it 
potentially brings. People given a bowl of a single candy and then a bowl 
of varied candy showed less satiation when eating the first candy again if 
first asked to reflect on the varied candy (Galak et al., 2009). It seems that 
satiation largely arises from thoughts about consumption of just the tar-
get stimulus, but this focus can be easily expanded by redirecting atten-
tion to appreciate the available variety.

Less Encoding

Effects of satiation that span the days between consumption occasions 
likely depend at least somewhat on memory. As a result, factors that 
inhibit encoding consumption into memory can reduce satiation. For 
example, distractions such as watching television during lunch led to 



Cop
yri

gh
t ©

 20
15

 The
 G

uil
for

d P
res

s

 Desire over Time 93

greater intake at a later meal (Higgs & Donohoe, 2011; Higgs & Wood-
ward, 2009), presumably because of poor encoding and less lingering 
satiation. Similarly, people showed less drop in salivation to pizza stimuli 
while completing a hard versus an easy visual memory task (Epstein, 
Saad, Giacomelli, & Roemmich, 2005), and they showed less drop in 
the desire to eat after eating snack cakes while playing a computer game 
(Brunstrom & Mitchell, 2006). These findings all demonstrate that the 
rate of satiation decreases as encoding the consumption experience 
becomes increasingly difficult.

Less Attention to Quantity Consumed

An emerging body of evidence identifies attention to the quantity con-
sumed as an underlying driver of satiation. People satiate at a slower rate 
when left to themselves versus being instructed to monitor the quan-
tity being consumed (Redden & Haws, 2013; Sevilla & Redden, 2014). 
However, there are instances when this natural monitoring system is less 
active and has less effect on satiation. For example, when eating soup 
from a bowl that refilled without their knowledge, people ate over 70% 
more soup yet did not indicate feeling more sated (Wansink, Painter, & 
North, 2005). Beyond being difficult (or nearly impossible) in some con-
texts, the attention to the quantity consumed can also be less active when 
satiation is maladaptive. When chocolate candy was available only for 
a limited time, people got less satiated because they paid less attention 
to the quantity consumed (Sevilla & Redden, 2014). These examples all 
indicate that satiation slows as people pay less attention to the quantity 
consumed.

individual Differences in satiation

It is clear that rates of satiation differ widely across people. For example, 
I satiate on sushi at a very slow rate and could likely eat it every day, but 
my wife would shudder at such an impoverished diet. Although there 
are clearly large individual differences, past research on satiation has not 
typically focused on them. Even so, there have been some traits that have 
been linked to changes in the rate of satiation.

Age

Rolls and colleagues (1991) found that people between 45 and 60 years 
old did not show typical sensory- specific satiety effects relative to their 
younger counterparts. Specifically, although older people did show signs 
of satiation, they were not greater for the eaten food versus other uneaten 
foods. This effect has also been replicated by others (Hollis & Henry, 
2007).
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Trait Self‑Control

When measured using Tangney, Baumeister, and Boone’s (2004) general 
trait self- control (TSC) scale, with items such as “I am good at resist-
ing temptation,” people with higher TSC satiated faster while eating an 
unhealthy candy bar versus a healthy snack of raisins (Redden & Haws, 
2013). Here, process evidence indicated that they do this because they 
pay more attention to the quantity consumed when a food is unhealthy 
and turn off this monitoring for a healthy food not requiring vigilance. 
People with higher TSC also show greater evidence of spreading satiation 
whereby eating one food leads to greater satiation on a broader range 
of uneaten foods (Haws & Redden, 2013). These differences in satiation 
potentially help those with high TSC more consistently exert restraint 
(see also Harmon-Jones, Gable, & Harmon-Jones, Chapter 8, this volume).

Emotional Clarity

Satiation involves both the positive enjoyment of a liked stimulus as well 
as the negative feelings that can arise from repetition. People who are bet-
ter able to separate these two emotions experienced less satiation when 
listening to instrumental music (Poor, Duhachek, & Krishnan, 2012). 
This suggests that people may be able to train themselves to reduce the 
impact of negative feelings from satiation.

Obesity

It would not be surprising to find a link between the rate of satiation 
and obesity given the former’s effect on intake quantity. Indeed, adult 
women who were obese showed less reduction in salivation compared to 
nonobese counterparts when seeing the same food repeatedly (Epstein, 
Paluch, & Coleman, 1996). This effect was also replicated with children 
(Temple, Giacomelli, Roemmich, & Epstein, 2007), suggesting that satia-
tion may contribute somewhat to the onset of obesity.

A framework for satiation

The previously cited examples illustrate the ubiquity and diversity of fac-
tors that can influence the rate of satiation. Such wide- ranging effects sug-
gest that satiation is likely multiply determined; that is, there are multiple 
processes simultaneously contributing to satiation. Historically, research 
on satiation has generally fallen into one of two schools of thought. The 
first is the notion that experiences become less enjoyable as they satisfy 
a need, whether it be physiological hunger or cognitive boredom. The 
second is that satiation is largely driven by more psychological processes 
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(e.g., adaptation, habituation) whereby nearly any stimulus loses its effec-
tiveness in eliciting a reaction with repeated exposure. Both schools of 
thought envision satiation as arising from automatic low-level processes 
that are largely unavoidable. The simple result is that satiation increases 
as past consumption increases. These leading accounts of satiation both 
can be called “metered” approaches in that satiation directly results from 
the lingering effects of accumulated past consumption.

I propose here a novel taxonomy for satiation that expands beyond 
these metered approaches and the physiological versus psychological 
distinction. Specifically, it posits a homeostatic, perceptual, and reflec-
tive component that each contributes to satiation. These components 
taken together can readily account for the full range of satiation effects 
that have been found. As shown in Figure 4.2, each component is sub-
sequently discussed in terms of potential mechanisms, stimulus types, 
onset delay, and core drivers.

homeostatic component

The homeostatic component maps largely onto a physiological account of 
satiation. This account proposes that the body has an internal set value 
(e.g., an optimal body weight), and that an internal signal indicates devi-
ations from this internal target (Cabanac, 1971). Pleasure then reflects 
whether the current stimulus helps satisfy a lacking need state as indi-
cated by the internal signal. In other words, pleasure indicates the useful-
ness of the stimulus to the body in reaching a desired homeostatic state 
of balance.

Given that repeated consumption satisfies such needs, it is invariable 
that satiation arises as the pleasure declines. Cabanac (1971) calls this 
“negative alliesthesia” to reflect the changing sensation that satiation and 

figUre 4.2. Taxonomy for components of satiation.

homeostatic Perceptual reflective

Potential 
Mechanisms

Internal set points
Negative alliesthesia
Hormones (e.g., leptin)

Adaptation
Habituation

Memory recall 
inferences

Metacognitions
Top-down judgments

Stimulus type Ingested Strong sensory aspect Nearly all experiences

Onset Delay Few minutes delay 
(depends on stimulus)

Instantaneous 
(interwoven with 
experience)

Milliseconds (linked to 
recall)

Core Driver Bodily feedback Muted response Monitoring quantity
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homeostasis bring. We can see how this component would work by imag-
ining a person who is quite thirsty after being outside on a hot day. If she 
then comes inside and drinks some lemonade, the first sip is undoubtedly 
quite enjoyable as it quenches thirst. Of course, as she drinks more of the 
lemonade, she quickly moves out of a state of thirst and the enjoyment 
decreases in a corresponding manner.

This homeostatic account has been frequently employed to account 
for satiation and consumption quantities in the food domain (Benelem, 
2009; Berthoud, 2004). As well, researchers have identified increasing 
levels of leptin during eating as a potential candidate as the internal sig-
nal for the hunger need (Kenny, 2013). Here, leptin modulates the sensi-
tivity of the reward areas of the brain such that they are less responsive 
(i.e., produce less enjoyment) as increased leptin indicates greater past 
consumption.

Although it certainly could also apply to boredom with any task 
that induces cognitive fatigue and strained effort (O’Hanlon, 1981), 
the homeostatic component would be expected to primarily arise with 
ingested stimuli (e.g., food, drink). It is this physical material that the 
body will process to produce the internal signal to indicate a current need 
state. Of course, this feedback process will take time to develop, but its 
onset could be in a matter of minutes (perhaps 15–30 minutes for food). 
Regardless, the core driver of satiation here is bodily feedback about the 
extent to which a need state still has not been satisfied.

Perceptual component

Beyond physiological drivers of satiation, there also exist well-known 
mechanisms of a more perceptual nature. The two predominant perceptual 
mechanisms would be adaptation and habituation. Adaptation decreases 
the sensory intensity of an experience as it deviates less from a point of 
reference (or adaptation level) that continually adjusts by incorporating 
recent exposures (Helson, 1964; Parducci, 1995). Similarly, yet not the 
same, habituation to a repeated stimulus reduces subsequent responses 
as people increasingly pay less attention to the stimulus (McSweeney & 
Swindell, 1999; Thompson & Spencer, 1966). We can clarify the distinc-
tion between these mechanisms by continuing the previous example of 
drinking lemonade on a hot day. The first few sips of lemonade provide 
great pleasure, but subsequent sips typically start to deliver less pleasure. 
This decline in pleasure occurs as the taste senses adjust such that lem-
onade and all other drinks now seem less sweet compared to the updated 
reference point (adaptation), and the conscious experience focuses on 
other more interesting aspects of the environment such as the sounds 
and people in the room (habituation). Of course, both mechanisms pro-
duce the key defining characteristic of satiation— a drop in enjoyment 
with repeated consumption.
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Although other psychological mechanisms could also contribute 
to satiation, previous research has generally highlighted adaptation or 
habituation. For example, the lower satiation rate for experiences versus 
materials goods was linked to slower hedonic adaptation (Nicolao et al., 
2009). Likewise, habituation can account for a wide range of the effects 
found in the satiation and motivation literatures (McSweeney & Swindell, 
1999), even in the food domain, which presumably involves a larger phys-
iological component than most other domains. Furthermore, the richly 
studied phenomenon of sensory- specific satiety has been tied to neural 
areas known to be active during habituation (O’Doherty et al., 2000). 
This evidence demonstrates that adaptation and habituation almost cer-
tainly contribute to the phenomenon of satiation.

The perceptual component of satiation exerts its influence nearly 
instantaneously. In fact, the very nature of it implies that its effects appear 
during the experience with which it is intertwined. As well, its contribu-
tion to satiation is likely greatest for experiences with a strong sensory 
aspect that potentially captures perceptual attention. This instantaneous 
effect and sensory focus suggest why the perceptual component likely 
accounts for sensory- specific satiety (O’Doherty et al., 2000), as well as 
a broad range of stimuli (McSweeney & Swindell, 1999). It can also eas-
ily account for why satiation decreases with distractions such as televi-
sion (Higgs & Woodward, 2009) or difficult cognitive tasks (Brunstrom 
& Mitchell, 2006; Epstein et al., 2005) as these both impede habituation. 
More generally, the core notion of the perceptual account is that satiation 
reflects a muted response to a repeated, unchanging stimulus.

reflective component

The third component of satiation is more reflective in that it involves 
higher- order cognitions about the self and consumption. The general 
notion is that people reflect on their past consumption, and they feel 
more satiated if it seems like they have had the same thing over and over. 
For example, after listening to the chorus of their favorite song 20 times, 
people could once again enjoy their favorite song as much as ever only if 
they were asked to recall other musical artists heard during the interven-
ing 3 weeks (Galak et al., 2009). This indicates that satiation is seemingly 
constructed in the moment partially based on judgments about past con-
sumption.

Emerging evidence continues to provide growing support for a reflec-
tive component of satiation. Satiation decreased when people had diffi-
culty recalling past consumption episodes of their favorite food because 
they inferred this indicated they had not consumed it much (Redden & 
Galak, 2013). Likewise, people had less lingering satiation when made 
to feel that more time had passed since the last consumption episode 
(Galak et al., 2014), or that their past consumption was less than that for 
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other people (Redden & Galak, 2013). This reflective component also eas-
ily accounts for why increased tracking of the quantity consumed leads 
to greater satiation, as intermittent red potato chips (Geier et al., 2012), 
counting the number of swallows (Redden & Haws, 2013), or empty candy 
wrappers (Polivy et al., 1986) trigger reflection on the amount consumed. 
Beyond these and other examples, given that such reflective thoughts 
could apply to practically any repeated experience over any time frame, 
the reflective component of satiation potentially underlies a wide range 
of satiation phenomena. The key driver here is a reflection on the fact 
that one is repeatedly consuming the same thing.

Multiply Determined

This framework posits that (at least) three different components contrib-
ute to satiation. The contribution of each component will understandably 
vary across the context. For example, imagine a large meal at a restaurant. 
At the start of the meal, satiation after the first few bites is almost cer-
tainly driven by the perceptual component. As the meal progresses, and 
physiological feedback develops from digestion, the homeostatic compo-
nent may eventually contribute more to satiation. Finally, a week after 
the meal, the reflective component most likely drives satiation when one 
thinks about eating the same entrée at that same restaurant again. Of 
course, we could easily see different patterns in other domains (e.g., no 
homeostatic component for music) or time frames (e.g., reflective compo-
nent at the start if recently consumed).

Although the relevance of each component will vary across contexts, 
each of the multiple components likely operates in a simultaneous yet 
integrative fashion. That is, one might satiate from homeostatic, percep-
tual, and reflective processes with each contributing to an overall level of 
satiation. For instance, consider the finding that making the variety in a 
food assortment merely more salient increases intake (Kahn & Wansink, 
2004). There would likely be digestive effects at some point, as well as 
perceptual effects that derive from less sensory- specific satiety (Rolls et 
al., 1982), and even reflective effects as the experience seems less repeti-
tive (Redden, 2008). Perhaps the variety effect is so robust and strong 
precisely because it simultaneously taps into each component.

Furthermore, we can imagine that the components work together in 
other ways. To continue the food example of M&M’s, one homeostatic 
account is that increased leptin levels reduce the sensitivity of neural 
reward areas (Kenny, 2013). It could also be that this reduced sensitiv-
ity in a general reward area also amplifies the perceptual and reflective 
components. Put another way, the three components may operate in not 
only an independent fashion but also an interactive fashion. This multi-
faceted nature of satiation perhaps explains the ubiquity of satiation and 
the diversity of factors that moderate the rate of satiation.
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future Directions

The previous framework has identified three components of satiation: 
homeostatic, perceptual, and reflective. There are potentially several other 
components that future research will uncover. Or, more likely, these three 
components will be broken down into more specific subcomponents. For 
instance, the perceptual component has already identified adaptation 
and habituation as underlying mechanisms, but there could certainly be 
others, such as those related to categorization (Redden, 2008). Likewise, 
the reflective component may rely on very different inferences during 
the initial onset versus recovery from satiation, or on whether there is a 
goal to increase consumption. Neural studies of satiation (e.g., fMRI) may 
prove useful in teasing out specific differences both between and within 
the three components.

One goal of this chapter is to highlight the dynamic, changing 
aspect of desire created by satiation. An important implication of this 
is that desire and liking cannot be captured with a snapshot at a single 
point in time. Instead, one must repeatedly measure desire over time to 
properly understand enjoyment and allow for the effects of satiation. For 
example, although people tend to want something more when it is scarce 
(Worchel, Lee, & Adewole, 1975), scarcity increased enjoyment only over 
time by slowing the rate of satiation (Sevilla & Redden, 2014). Therefore, 
one looking just at initial enjoyment would conclude that scarcity has 
no effect on ongoing temptation, when exactly the opposite is true. As a 
result of these changes over time, longitudinal studies with regular sam-
pling will likely grow in popularity as a research tool (e.g., see Hofmann, 
Baumeister, Forster, & Vohs, 2011), and will potentially become a stan-
dard tool in the area of taste testing and product marketing.

An understanding of the dynamics of desire over time will also be 
critical for designing effective interventions. Many people with self- 
control problems (e.g., obesity) suffer consequences primarily because of 
a pattern of chronic self- control failures. One way to limit such behav-
ior is to increase satiation on the tempting item such that resisting it 
becomes quite easy and natural. This chapter has identified a framework 
for understanding and influencing satiation that a wide range of audi-
ences (e.g., policy makers, consumers, and marketing organizations) can 
potentially leverage.

Although we have learned a great deal about satiation, and evidence 
continues to rapidly push our understanding, there are still many puz-
zling aspects of satiation that have defied clear answers. For example, 
why would people get so satiated with having the same entrée for dinner 
each night, yet these same people eat the same thing for breakfast each 
morning? How do experts overcome satiation and stay engaged so they 
can build up the hours of experience needed to gain expertise? Why do 
children often complain of being bored and having nothing to do when 
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they are surrounded by a myriad of video games, books, toys, foods, and 
so forth? Hopefully, at this point, the reader realizes that the answers 
may lie in the different components of satiation (especially the reflective 
component in these instances). Future work is needed to truly uncover 
why these satiation phenomena happen, as well as many others, and the 
framework in this chapter provides a starting base for this endeavor.
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