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A B S T R A C T

People consistently over-eat when served a large compared with a small (appropriate) portion of food.
However, the mechanism underlying this so-called portion size effect is not well understood. We argue
that the process of anchoring and adjustment naturally describes this effect, such that the size of a presented portion works as an anchor that strongly inﬂuences consumption. The classical anchoring and
adjustment paradigm was applied to six hypothetical eating situations. Participants were asked to imagine
being served either a small or a large portion of food (i.e., low and high anchor) and to indicate whether
they would consume more or less than this amount. Then, they indicated how much they would eat.
These estimates were compared with a no-anchor condition where participants did not imagine a speciﬁc portion size but only indicated how much they would eat. In addition, half of participants in the
anchoring conditions received a discounting instruction stating that the portion size they had been asked
to imagine was randomly selected and thus not informative for their consumption estimate. As expected, participants who imagined to be served larger portions estimated to consume signiﬁcantly more
food than participants in the no-anchor condition, and participants who imagined to be served smaller
portions estimated to consume signiﬁcantly less food than participants in the no-anchor condition. The
discounting manipulation did not reduce this effect of the anchors. We suggest that the process of anchoring and adjustment may provide a useful framework to understand the portion size effect and we
discuss implications of this perspective.
© 2014 Elsevier Ltd. All rights reserved.

Introduction
Imagine consumers ordering a hamburger at McDonald’s in 1955
and today. In 1955 they would receive a burger weighing around
1.6 ounces (45 g), whereas today, they would receive a burger that
is ﬁve times bigger, weighing around 8 ounces (227 g) (Young &
Nestle, 2007). How much food would they consume in each situation? When deciding how much to eat, a consumer would probably take the size of the burger as a starting point and think about
whether to eat more or less than this portion. Then, they would eat
a certain proportion of the food served – as a result eating much
more today than in 1955. This phenomenon can be understood as
an anchoring and adjustment process, where the portion size serves
as an inﬂuential anchor to determine how much to eat, and where

☆

Acknowledgments: The present article was supported by a grant from the National Research Fund, Luxembourg (07-052) to David Marchiori and a grant of the
Netherlands Organization for Scientiﬁc Research (NWO VENI 451-10-027) to Esther
K. Papies.
* Corresponding author.
E-mail address: D.R.Marchiori@uu.nl (D. Marchiori).
http://dx.doi.org/10.1016/j.appet.2014.06.018
0195-6663/© 2014 Elsevier Ltd. All rights reserved.

the subsequent adjustment process does not override the effects of
this anchor. We suggest that this perspective can serve as a description for the portion size effect, a powerful force contributing
to overeating in Western societies.
Portion sizes have changed signiﬁcantly over the past decades, and
have strongly changed our food environment. Increases in the size
of food portions have been observed in supermarkets (Young & Nestle,
2003), restaurants (Schwartz & Byrd-Bredbenner, 2006), home recipes
(Wansink & Payne, 2009), and fast food outlets and take-out establishments (Young & Nestle, 2002). The effect of these changes on our
eating behavior is notable: doubling the portion size of a food or dish
can lead to increases in food intake up to 18–25% for snacks and even
up to 30–45% for lunch meals (Wansink, 2004). When offered larger
food portions, individuals consume more food independently of individual characteristics (e.g., gender, body mass index), eating location and situation (e.g., restaurant, lunch) and food type and quality,
without compensating for this excess intake in subsequent
meals (Ello-Martin, Ledikwe, & Rolls, 2005; Fisher & Kral, 2008; Rolls,
2003; Rolls, Roe, & Meengs, 2007; Wansink, 2004; Wansink & Kim,
2005).
While this so-called portion size effect is known to contribute greatly to energy intake and may be linked to the obesity
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epidemic (Jeffery et al., 2007; Ledikwe, Ello-Martin, & Rolls, 2005),
no research has provided conclusive evidence regarding why people
over-consume when more food is served (Fisher & Kral, 2008; Kral,
2006; Wansink, 2004). Larger portions have been shown to increase bite size, bias calorie content estimations, enhance visual distortions and give more value to money by lowering the cost per unit
of food, which enhances their perceived attractiveness to consumers (Fisher & Kral, 2008; Kral, 2006; Wansink, 1996, 2004). Although these ﬁndings may explain why larger portions are favored
over smaller ones, they do not entirely explain why people consistently eat more from larger portions, such that people clearly overconsume even when the portion has been selected by someone else
(e.g., restaurant cook, experimenter), when reﬁll possibilities are free
(such as in a typical laboratory experiment), when the small portion
is already considered to be large (Marchiori, Corneille, & Klein, 2012),
or when the large portion is so large that it clearly cannot be consumed by one person (e.g., 1000 g of macaroni and cheese; Rolls,
Morris, & Roe, 2002). We suggest that the process of anchoring and
adjustment, which has been widely studied in research on decisionmaking (for a review see Furnham & Boo, 2011), may account for
these ﬁndings and may thus, at least partially, describe the process
leading to the portion size effect.

The portion size effect from an anchoring and adjustment perspective
The anchoring and adjustment heuristic is a cognitive shortcut that people use when making decisions under uncertainty
(Tversky & Kahneman, 1974). This process suggests that, when
making a judgment in an uncertain situation, a person begins with
a (implicitly) suggested or activated reference point (i.e., the anchor)
and then makes adjustments to reach an intuitively correct estimate based on additional information (i.e., the adjustment process).
Typically, this adjustment process is biased or incomplete, leading
to outcomes that are biased toward the anchor (Strack & Mussweiler,
1997). This process of decision-making is typically not conscious
to individuals, and is used especially when resources and motivation to reach the best possible answer are limited.
We argue that this process can potentially help to understand
the portion size effect. Speciﬁcally, we propose that in eating situations, the portion size constitutes the reference point or anchor,
which serves as the starting point for the decision process on how
much to eat. Other information is then used to make adjustments
away from this anchor, such as feelings of hunger, liking of the food
or food variety. While a person may eat more when hungry or when
the food is good, and less when there is little variation, these inﬂuences may mainly serve to make adjustments away from the initial
portion size anchor, so that the amount eaten is still biased by the
size of the portion served (cf. Rolls, Roe, Kral, Meengs, & Wall, 2004;
Wansink & Kim, 2005).
We suggest that the inﬂuence of such anchors may be especially pronounced in the domain of eating behavior because evaluating food quantities involves considerable uncertainties, which
increase the reliance on anchoring cues, like the quantity of food
served. Clearly, individuals often feel when they should eat in order
to maintain energy levels, and they may approximately know how
much they should consume in general (de Castro, 1988). Indeed,
people naturally eat more when they are hungry than when they
are satiated (de Castro & Elmore, 1988), and use sensory-speciﬁc
satiety cues to stop eating from the same food (Rolls, Rolls, Rowe,
& Sweeney, 1981). Food intake (amount) is not primarily determined by sensory, biological or physiological cues, but also by past
experience with food and eating, as shown in animals (Booth, 1972)
and humans (Birch & Deysher, 1986). Familiarity with food has
helped us to determine meal size in advance, especially when meal
time is often shorter than the time needed for post-ingestive feed-
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back to signal us when to stop eating (Le Magnen, 1956), also known
as learned satiety (see Brunstrom, 2004).
At the same time, however, there is evidence that meal size is
not very tightly controlled, and it has been described as ‘elastic’
(Hetherington, 2007). We may not know exactly how much food
to consume, but rather have an approximate estimate of the appropriate amount when entering an eating situation (Herman &
Polivy, 2005; Hermans, Herman, Larsen, & Engels, 2010). This amount
is then greatly inﬂuenced and governed by ‘non-regulatory’ psychological, sociological and cultural factors (de Castro, 1996). Little
help is however offered by diet recommendations, nutritional information and labels, and health policies and advertisements, which
are often experienced as complex or even contradictory, and are difﬁcult to use as clear guidelines for consumption in everyday settings (e.g., De Ridder, De Vet, Stok, Adriaanse, & De Wit, 2012). In
these circumstances, anchors such as the portion size may become
inﬂuential as they serve as relatively easy indicators of what might
be an appropriate consumption amount (Herman & Polivy, 2005;
Kral, 2006; Wansink, 2004).
In addition, eating is sometimes seen as a low-involvement
(mundane) behavior and routine activity (Wansink, 2004), often accompanied by secondary activities, such as working, reading, listening to the radio or watching television (Bellisle & Dalix, 2001;
Bellisle, Dalix, & Slama, 2004; Wansink, 2004). Research has even
reported that individuals often stop eating simply when the TV show
is over, when they have no time to continue eating or simply because
no food remains (Tuomisto, Tuomisto, Hetherington, & Lappalainen,
1998; Wansink, Payne, & Chandon, 2007). Thus, in many cases, little
conscious decision-making seems to be involved in determining what
and how much to consume (Wansink & Sobal, 2007). Again, the
portion size may then serve as a powerful anchor to inﬂuence consumption, because little effort is exerted to adjust one’s judgment
away from this highly visible anchor and make an accurate judgment of how much one should eat.
In sum, in a typical eating situation, we may not be very conﬁdent in determining exactly how much we should consume, and
we may sometimes not spend much time and resources on this decision. As in other situations where we have to make decisions under
uncertainty, available anchors, in this case the food portion size, then
provide a helpful cue to guide how much we eat within a personal range of possible food intake amounts.

The current research
We tested the effects of portion size anchors on eating decisions and thus examined the applicability of the anchoring and adjustment interpretation to the portion size effect. Our experiment
was closely modeled on the original research paradigm for testing
the anchoring and adjustment heuristic. In the classic study using
this paradigm, participants were asked to estimate the percentage
of African nations in the UN (Tversky & Kahneman, 1974). In order
to do so, they ﬁrst had to evaluate whether this percentage was above
or beneath an arbitrary number (i.e., the anchor), which was determined by spinning a rigged wheel that always produced 25% or
65%, the low and high anchor conditions. After this comparative judgment task, participants gave their best estimate of the actual percentage of African nations in the UN. Typically, results show that
this absolute estimate is assimilated toward the anchor, such that
the mean estimate of those receiving the low anchor was 25% compared with 45% for those receiving the high anchor. The spinning
wheel was used to inform participants about the randomness of the
(anchor) value and that it should not be taken as relevant information, in order to control for conversational inferences (Schwarz,
1994), social desirability and numerical effects (see Mussweiler,
2001).
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In the current experiment, we transferred this set-up to the
domain of eating behavior and examined whether participants estimated that they would eat more or less than a given portion size.
This portion was either large or small and, according to our hypothesis, could serve as the anchors for their estimates. Then they
estimated how much they would consume. These latter estimates
were compared with a condition in which participants received no
portion-size anchor. While this set-up admittedly constitutes a hypothetical, rather than an actual eating situation, it allowed us to
test the effects of the portion size cues directly by comparing them
with the no-anchor condition. In an actual eating situation, such a
no-anchor condition is diﬃcult or even impossible to create, since
we suggest that the amount of food served automatically constitutes an anchor for eating behavior. In addition, this set-up allowed
us to test the reliability of the anchoring effect by including six different foods and eating situations per participant. This set-up is
similar to applications of the anchoring and adjustment perspective to other domains, such as research showing that anchors strongly
inﬂuence sentencing decision of even experienced judges (Englich
& Mussweiler, 2001; Englich, Mussweiler, & Strack, 2006), or that
random numbers can affect consumers’ judgments of willingnessto-pay for various products (Simonson & Drolet, 2004).
We asked participants to imagine being in a typical lunch or
snacking situation, and to imagine being served either a small (low
anchor condition) or a large quantity of food (high anchor condition). In the control condition, only the type of food was mentioned without a portion size. Then, participants in the anchor
conditions indicated whether they would consume more or less
than the amount speciﬁed by the portion. After this, all participants estimated how much food they would consume. We hypothesized that participants’ estimates would be biased toward the
anchor, such that participants in the large portion size condition
would estimate a higher food intake than participants in the small
portion condition. Participants in the no-anchor condition should
not be biased and provide estimates roughly equivalent to typical
average intakes.
In addition, half of the participants in the anchor conditions received an additional instruction that was designed to discount the
informativeness of the portion size anchor. Although earlier research has repeatedly shown that such instructions do not prevent
participants’ reliance on anchoring values and do not inﬂuence the
anchoring effect (Mussweiler, 2001; Mussweiler, Englich, & Strack,
2004; Tversky & Kahneman, 1974), we included this manipulation in order to explore whether this phenomenon also holds for
the domain of eating behavior and the anchors of portion sizes. If
such discounting information could reduce the portion size effect,
this would have signiﬁcant implications for educational interventions. If it does not reduce the portion size effect, it would suggest
that interventions need to go further than providing information
to discount the informativeness of the portion size.

Method

Study design
Participants were randomly assigned to one of six experimental conditions in a 3 (Anchor: low vs. high vs. none) × 2 (Discounting instruction: present vs. absent) between-subjects design.
Experimental manipulations
The size of the imagined portions was manipulated by providing low and high anchors for the foods. Foods and their anchor values
are reported in Table 1. Low and high anchor values were determined by dividing by two or by multiplying by two the average
amount of food consumed per person per eating occasion, respectively (based on a pilot study, n = 20, and national American and
French data: U.S. Environmental Protection Agency (EPA), 2003 and
Dubuisson et al., 2010, respectively). Soup, beefsteak and pasta were
chosen as lunch foods, and potato chips, fruit juice and bite-size
cheese cubes as afternoon snacks. In addition, the perceived informativeness of the anchors was manipulated with a discounting instruction, which was based on the instruction typically used in
anchoring and adjustment studies (Mussweiler, 2001). Half of the
participants (except those in the no-anchor condition) were told that
in order to reduce the inﬂuence of the values included in the questions on their responses, these had been randomly selected.
Thus, the anchors had no informative power with respect to actual
quantities of the foods.
Procedure
Upon arrival, participants were greeted by the experimenter and
seated in individual cubicles, after providing written informed
consent. Consistent with the paradigm used in anchoring studies,
the current study was introduced as a pre-test for the construction of a general-knowledge questionnaire aiming to ﬁnd the best
wording for the questions (Mussweiler, 2001). Participants were instructed to strictly follow the order of the questions in the paper–
pencil questionnaire and to answer them as accurately as possible.
Participants were asked to imagine that they were taking a
midday meal or a snack (depending on the food): “Imagine that you
are having lunch in a restaurant. At your table, a waiter just brought
you soup/beefsteak/pasta”; or “Imagine that you are having an afternoon snack. At home, you just served yourself potato chips/
cheese cubes/fruit juice.” Participants in the low and the high anchor
condition then received the comparative question: “Will your consumption be lower or higher than [Anchor Value, see Table 1]?” Then,
all the participants received the question probing their consumption estimate, which served as our dependent variable: “How much
soup/beefsteak/pasta/potato chips/cheese cubes/fruit juice will you
consume?” For the pasta and the beefsteak, participants were asked
to imagine eating that food with their favorite sauce. In order to
prevent food intake limitations and to render the eating situation
as natural as possible, the following instruction was given to all

Participants
One hundred and thirty-three students of the Free University
of Brussels participated and received ﬁnancial compensation (€8)
for an experimental session including three unrelated experiments. The present research was placed second. Exclusion criteria
were deﬁned as in other studies examining the portion size effect:
participants were excluded if they were obese (BMI > 30 kg/m2),
were dieting, were controlling food intake in order to gain or lose
weight, or were not hungry at all (i.e., reporting 1 on a 1–7 point
scale). The Ethical Committee of the Free University of Brussels
approved the study.

Table 1
Portion sizes (i.e., anchors) of six foods presented to participants. For each food, a
participant was presented with either the low or the high anchor (i.e., a small or a
large portion).

Little cheese cubes (in number)
Soup (in ml)
Beefsteak (in grams)
Pasta (in grams)
Fruit juice (in ml)
Potato chips (in grams)

Low portion
anchor

High portion
anchor

3
125
100
75
150
50

12
500
400
300
600
200
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participants: “Your consumption should not be limited to the content
of your plate or by any additional ﬁnancial cost.” Questions about
absolute food intake were answered in grams (for pasta, beef steak
and chips), numbers (for cheese cubes) and milliliters (for soup and
fruit juice).
Before receiving these food-related questions, participants answered food-unrelated questions (e.g., about Belgium and its citizens) in the same procedure to familiarize them with the procedure.
Then, they answered the questions concerning the six foods, as
described above. The foods were presented in random order, and
the presentation of the high and low anchors alternated across foods.
To support the cover story, participants then completed a bogus
questionnaire about the diﬃculty and the understanding of the
questions, as well as their suitability for persons of different age
groups.

Additional measures
Next, participants responded to several control measures on
7-point scales anchored (1) not at all and (7) a lot: Food liking (“Do
you like consuming [speciﬁc food]?”), hunger (“How hungry are you
right now?”), consumption monitoring (“Do you monitor the nutritional content of the food you consume?” and “Do you control
your food intake in order to gain or lose weight?”), plate cleaning
tendency (“How often to you eat until your plate, bowl or container is empty?”) and snacking frequency (“Do you usually snack
between meals?”). Dieting behavior (“Are you currently on a diet
to lose or gain weight?”) was assessed with a Yes/No question. Sociodemographic data included age, gender, weight, height, nationality and mother tongue. Finally, participants indicated whether they
had already participated in a similar study and their conjecture about
the purpose of the study, before being debriefed. None of the participants identiﬁed the real aim of the research, and they generally believed to be completing a household habits survey.

Data analysis
Analyses of variance were run to examine the effects of anchor
and value informativeness on standardized scores of intake estimates for all six foods pooled together. All tests were performed
with IBM SPSS for Windows (release 18.0.0, 2010).
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Results
Estimates of six participants deviated from the question mean
by more than ﬁve standard deviations and were excluded from the
analysis (in line with McClelland, 2000). The ﬁnal sample consisted of 128 students (73 male; Mage of 20.5 ± 2, range 16–28; MBMI
of 21.7 ± 2.5, range 17.26–29.41, 84% Belgian). Overall, participants reported liking the foods (M = 5.5 ± 1.4). Analysis of variance, with anchor as a predictor, showed no signiﬁcant differences
between conditions regarding BMI, age, hunger, food liking, food
intake monitoring, plate cleaning tendency and snacking behavior
(ps > .1).
Effects of the discounting information
The discounting manipulation only had a marginally signiﬁcant main effect, F(1,82) = 2.89, p = .093, n2p = .03, showing that participants who had received the discounting manipulation gave
somewhat higher consumption estimates overall than participants who had not received this information. Importantly, however,
there was no interaction effect with portion size, F(1,82) = 1.25, p = .29,
n2p = .02, suggesting that the discounting manipulation did not
modulate the effects of the portion size anchors. Thus, this variable was not further considered, and all subsequent analyses were
collapsed over this factor.
Effects of portion size anchor on food intake estimates
An analysis of variance revealed a signiﬁcant main effect of anchor
on participants’ food intake estimates, F(2,125) = 43.99, p < .001,
n 2 p = .41. As hypothesized, participants given a high anchor
reported that they would consume signiﬁcantly more food than
participants given no anchor, F(1,83) = 24.46, p < .001, n2p = .23. Conversely, participants who had been given a low anchor reported that
they would consume signiﬁcantly less food than participants given
no anchor, F(1,83) = 15.35, p < .001, n2p = .16. These results are displayed in Fig. 1 for all six foods.
This ANOVA was then repeated for only low and high anchor conditions, leaving out the no-anchor control condition, given that
portion size studies typically have no equivalent to our no-anchor
condition. Again, as expected, this showed that the portion
size anchor signiﬁcantly inﬂuenced food intake estimates, with

Fig. 1. Effects of portion size anchors on participants’ food intake estimates for the six experimental foods. Error bars refer to the standard error of the means. Parentheses
next to foods indicate the metric of the food intake estimate.
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participants estimating to consume more when a larger compared with a smaller portion was imagined, F(1,84) = 102.21, p < .001,
n2p = .55. Food intake estimates increased by 77% across foods when
the high anchor was provided compared with the low anchor.

participants who did not receive a portion size anchor gave reasonable consumption estimates.

Effect of portion size anchor for different foods

The present study applied an anchoring and adjustment framework to examine food intake estimates in different portion size conditions. In line with our hypotheses, participants who imagined being
served larger portions of food indicated that they would consume
signiﬁcantly more than participants who imagined no speciﬁc
amount. Vice versa, participants who imagined smaller portions estimated that they would consume signiﬁcantly less than participants who imagined no speciﬁc amount. These portion size anchors
impacted intake estimates even when participants were told that
the information (i.e., the portion size anchors) presented to them
was randomly chosen and not informative.
In line with the anchoring and adjustment perspective, we interpret these ﬁndings such that in order to determine their estimated food intake, participants took the amount of food served as
a reference point on which to base their estimate. Possibly, when
considering whether to eat more or less than the served portion,
information conﬁrming the appropriateness of the portion size was
elicited, leading people to believe the amount of food to be appropriate to consume in a single eating occasion (see Strack &
Mussweiler, 1997). Thus, even though they often reported not to
eat the full portion, participants made only incomplete adjustments such that their ﬁnal estimate was still close to the anchor.
Consistent with this interpretation, research has shown that individuals fall prey to the portion size effect because they tend to interpret hefty portions as ‘normative’ or ‘appropriate’ intake (Herman
& Polivy, 2005; Wansink, 2004, 2010; Wansink, Van Ittersum, &
Painter, 2006).
In contrast, in the no-anchor condition, individuals were not able
to anchor their estimate on a suggested reference point and no biased
information was rendered available to affect food intake estimates. Without this external visual cue, individuals had to rely on
other cues to determine food intake. As a result, when no reference portion was suggested and thus accessible to bias their estimates, participants estimated that they would consume intermediate
amounts of food (i.e., signiﬁcantly less than when given a high anchor
and signiﬁcantly more than when given a low anchor). This ﬁnding
is consistent with a study in which participants were blindfolded
while eating and could thus not rely on visual portion size cues, and
which showed that the portion size effect was less strong for blindfolded participants than for participants not eating blindfolded
(Barkeling, Linné, Melin, & Rooth, 2003; Linné, Barkeling, Rössner,
& Rooth, 2002). Together, our ﬁndings are also consistent with the
perspective that in addition to physiological signals, food intake may
be heavily inﬂuenced by external factors and cognitive processes
(e.g., Lowe & Butryn, 2007; Marchiori & Papies, 2014; Papies &
Hamstra, 2010; Stroebe, van Koningsbruggen, Papies, & Aarts, 2013).

We then examined whether the effect of the portion size anchors
was dependent on the speciﬁc food that was presented to participants. A repeated measures analysis, with anchor as betweensubjects factor and food type as within-subjects factor, revealed a
signiﬁcant interaction effect, F(10,625) = 2.51, p < .01, n2p = .04. When
comparing the low-anchor with the high-anchor condition, simple
effects with Bonferroni corrections showed that differences between
low and high anchors were signiﬁcant for all foods (ps < .03) except
juice (p = .14), as shown in Fig. 1. Increases for each food from small
to large portion ranged from 44% for cheese, 118% for soup, 89% for
beefsteak, 107% for pasta, 29% for fruit juice and 76% for potato chips.
When comparing low and high anchors with the no-anchor condition, results showed that when given high anchors, participants
estimated that they would consume signiﬁcantly more soup, beefsteak, pasta and chips than participants given no anchor (ps < .05);
when given low anchors, participants estimated that they would
consume signiﬁcantly less beefsteak and pasta than participants
given no anchor (ps < .03).
Effects of food and participant characteristics
The results did not change when controlling for food and participant characteristics (age, hunger, food liking, BMI and frequency of consumption monitoring, plate cleaning and snacking behavior).
None of the participant and food characteristics had a signiﬁcant
impact (ps > .1).
Manipulation check
We examined the responses that the participants in the anchoring conditions gave to the initial comparative questions (“Would you
eat more or less than. . .?”) to check the effect of the anchoring manipulation. If the manipulation was effective, participants shown a
low anchor should have mainly reported consuming a higher amount
than the presented portion, while when shown a high anchor, they
should have mainly reported consuming a lower amount than the
presented portion. Results conﬁrmed this. On average across all foods,
81% of participants reported food intake estimates in the predicted direction (range: 67–94%).
Consumption estimates in the no-anchor condition
As can be seen in Table 2, the consumption estimates provided
by participants in the no-anchor condition were similar to the
amounts typically consumed for each of the selected foods. Thus,

Discussion

Limitations and future research
Table 2
Food intake estimates in the no-anchor condition and average estimates form three
national surveys (USA, France and the Netherlands; U.S. Environmental Protection
Agency (EPA), 2003; Dubuisson et al., 2010; Dutch National Food Consumption Survey
2007–2010, respectively) on average food consumption per capita.

Little cheese cubes (grams)
Soup (ml)
Beefsteak (grams)
Pasta (grams)
Fruit juice (ml)
Potato chips (grams)

No-anchor
condition

National
surveys

33.3 ± 17
275 ± 185
220 ± 137
216 ± 96
353 ± 190
95 ± 68

40
335
120
165
288
70

One potential limitation of the current study is that we measured participants’ reported food intake estimates rather than their
actual food intake. Although the current study used a very similar
design to other portion size studies, (i.e., an “available” amount of
food is being manipulated while a food intake decision is assessed), a validation in an actual consumption setting will be an important next step. For this, however, it will be crucial to develop and
include a design that allows for the inclusion of a no-anchor control
condition even in a set-up that tests actual food consumption.
However, the current study also provided some evidence for participants’ expertise in imagining the amounts of food and in providing realistic food intake estimates. We used national consumption
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data and a pilot study to determine the low and the high anchors,
respectively below and above typical average food intakes. Consistent with this, when shown an anchor below recommended intake,
participants in the current study indeed estimated a higher food
intake amount, while when they were shown an anchor above recommended intake, they estimated that they would eat a lower
amount of food. This suggests that they had some sense of what
would be a reasonable portion to consume. Moreover, participants deviated less from the low anchor than from the high anchor
in their estimated food intakes, which is consistent with the fact
that the higher anchors were further away from typical consumption amounts than the lower anchors. Importantly, in the control
condition, the amounts of food reported by participants as their estimated food intake were strikingly similar to the amounts of food
that can be observed in national data reports about average food
intakes. Together, these ﬁndings suggest that the expected intake
reported by participants is at least somewhat comparable with actual
consumption situations.
In addition, research has shown that actual food consumption
amount tends to be close to participants’ predicted consumption.
Research on food intake reports in hypothetical situations, for
example when using food pictures (Wilkinson et al., 2012), shows
that how much people say they would eat in response to food pictures corresponds closely to what they actually eat of the same foods
in the same experiment. Similar results have been found with fake
foods (Bucher, van der Horst, & Siegrist, 2012), or when reporting
food intake from memory (Godwin, Chambers, & Cleveland, 2004).
A recent study found that when participants are asked to report visually on mounds the amount of M&M’s they would consume during
a forthcoming snacking occasion (i.e., a 22 min TV show), their expected food intake amount correlated highly with their actual snack
intake (Marchiori, Klein, Bernard, & Bratanova, 2014). Similarly, ad
libitum energy intake has been found to be signiﬁcantly predicted
by prospective consumption estimates in people with diabetes (Dubé,
Tremblay, Lavoie, & Weisnagel, 2013). These ﬁndings suggest that
even though it is hypothetical, asking participants how much they
would eat in a speciﬁc situation most likely bears some relation with
what they would actually eat.
Another potential limitation of the current study is that the food
amounts presented as low anchors were below dietary recommendations, while most studies on the portion size effect tend to serve
small portions that are still above dietary recommendations (although for exceptions see Hermans, Larsen, Herman, & Engels, 2012;
Spill, Birch, Roe, & Rolls, 2011). Future research should investigate
whether our interpretation of the portion size effect also holds when
both anchors are above dietary recommendations.
Further studies should also address the question whether the presentation of a larger anchor changes people’s norms of how much
would be appropriate to eat in a given situation, and also whether
this changes any potential initial and possibly more appropriate consumption beliefs. Thus, within an anchoring and adjustment framework, norms that reﬂect an appropriate consumption amount might
still be the mediating mechanism that contributes to larger portions eliciting more consumption than smaller portions (Wansink,
2004).
In the current study, the manipulation of the informativeness
of the portion sizes (i.e., instructing participants to disregard the
values and to consider them as random) did not prevent reliance
on the portion size anchors. This is consistent with ﬁndings in other
domains where clearly irrelevant anchors were still very effective
and where information that clearly reduced the informativeness of
the anchors did not affect their effectiveness (e.g., Critcher & Gilovich,
2008; Mussweiler et al., 2004; Tversky & Kahneman, 1974). Our
ﬁnding is also consistent with the pervasiveness and robustness of
anchoring effects more generally. For example, research on the anchoring and adjustment effect has shown that even experts fall prey
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to the inﬂuence of anchors in a variety of domains (e.g., Englich et al.,
2006). Similarly, nutrition experts (e.g., dieticians, nurses, nutrition science professors) are unable to prevent the inﬂuence of portion
size anchors (Wansink, 2006; Wansink et al., 2006).
Anchoring effects have also been demonstrated with implausible anchors, like 900 °C as a temperature anchor for the Antarctic
(Mussweiler & Strack, 2001). Similarly, although participants sometimes notice that the amount of food that is served to them is different and larger than their usual portion, they still do not adapt
their food intake accordingly (Kral, Roe, & Rolls, 2004; Rolls et al.,
2004). Indeed, portion size effects have been shown with implausible anchors, like 1000 g of macaroni and cheese (Rolls et al., 2002).
Anchoring and other biases like the availability or representativeness heuristic have been observed even in children from 2nd grade
onwards (Davidson, 1995; Davies & White, 2011; Smith, 1999),
similar to portion size effects that have been shown in children as
young as 2 years of age (Fisher & Kral, 2008).

Possible implications
Despite the limitations discussed above, we suggest that insight
into anchoring and adjustment processes might still be useful for
developing strategies to prevent the portion size effect, and future
research might address this possibility. Changing the anchor that
a given portion activates might be an effective strategy as some
studies have already shown, even though this was typically not the
goal of the study. For example, modifying the appearance of the
portion, such as by cutting foods in half or by adding air to increase its volume, has been shown to decrease intake (e.g., Osterholt,
Roe, & Rolls, 2007; Marchiori, Waroquier, & Klein, 2011, 2012). Similarly, providing new anchors, such as structured meals, plate models
or portion size measurement aids, has also been demonstrated to
lower energy intake (Anderson, Freeman, Stead, Wrieden, & Barton,
2008; Byrd-Bredbenner & Schwartz, 2004; Noakes, Foster, Keogh,
& Clifton, 2004; Wing et al., 1996). Thus, while these studies did
not explicitly manipulate anchors for consumption, their ﬁndings
could be interpreted from an anchoring and adjustment perspective. Once the anchoring and adjustment perspective proves valid
also in actual consumption studies, other intervention strategies (e.g.,
Mussweiler, Strack, & Pfeiffer, 2000) might be derived from this
framework in similar ways.

Conclusion
Despite the important limitations outlined here, we suggest that
the interpretation of the portion size effect as an anchoring and adjustment process may present a novel and potentially useful view
on this phenomenon: the served portion size of food is used as a
reference point to estimate food intake, which is subsequently adjusted incompletely based on individual, food-related and situationrelated characteristics. As a next step, future research will have to
validate the present ﬁndings in an actual consumption setting and
determine the boundary conditions of this interpretation. The anchoring and adjustment perspective may open up new avenues for
research, by interpreting known effects in this novel framework and
by providing a theoretical framework to design new strategies to
limit the portion size effect.
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