
American Journal of Preventive Medicine
Copy of e-mail Notification zgt1691

    
RUSH: American Journal of Preventive Medicine article for proofing (# 1691)
=====
Dear Author,

The proof of your article, to be published by Elsevier in American Journal of Preventive Medicine, is 
available as a "PDF" file at the following URL:
http://rapidproof.cadmus.com/RapidProof/retrieval/index.jsp

Login: your e-mail address
Password: ----

The site contains 1 file. You will need to have Adobe Acrobat Reader software to read these files. This is 
free software and is available for user download at: http://www.adobe.com/products/acrobat/readstep.html

After accessing the PDF file, please:
1) Carefully proofread the entire article, including any tables, equations, figure legends and references;
2) Ensure that your affiliations and address are correct and complete;
3) Check that any Greek letter, especially "mu", has translated correctly;
4) Verify all scientific notations, drug dosages, and names and locations of manufacturers;
5) Be sure permission has been procured for any reprinted material;
6) Answer all author queries completely.  They are listed on the last page of the proof.

You may choose to list the corrections (including the replies to any queries) in an e-mail and return to me 
using the "reply" button.  Using this option, please refer to the line numbers on the proof.  If, for any 
reason, this is not possible, mark the corrections and any other comments (including replies to questions) on 
a printout of the PDF file and fax this to John Porter (fax #: 212 633-3853) or mail to the address given 
below.

If you submitted usable colour figures with your article they will appear in colour on the web, at no extra 
charge, as you can see in the attached PDF proof of your article. In the printed issue, colour reproduction 
depends on journal policy and whether or not you agree to bear any costs.

Please do not attempt to edit the PDF file (ie, including adding Post-it style notes). Please send your 
corrections back in only one manner (eg, by post or by fax, not both).

Within 48 hours, please return the following to the address given below:
1) Corrected PDF set of page proofs or list of corrections via e-mail
2) Print quality hard copy figures for corrections if necessary (we CANNOT accept figures on disk at this 
stage).  If your article contains color illustrations and you would like to receive proofs of these illustrations, 
please contact us within 48 hours.

If you have any problems or questions, please contact me.  PLEASE ALWAYS INCLUDE YOUR 
ARTICLE NUMBER (1691) WITH ALL CORRESPONDENCE.

Sincerely,
John Porter
Elsevier Inc.
360 Park Avenue South
New York NY 10010
Ph: 212 633-3856, Fax: 212 633-3853, E-mail: j.s.porter@elsevier.com



62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

I
B
B

B

M

R

C

I

T
b
f
i
e
9
t
s
r
s
n
n

s
t
t
i

F
I
I

P
E

A
©

tapraid3/zgt-ampre/zgt-ampre/zgt00806/zgt1691d06z goodj S�1 6/5/06 6:45 Art: 1691

AQ1,

AQ2
AQ3
D
 P

R
O

O
F

ce Cream Illusions
owls, Spoons, and Self-Served Portion Sizes

rian Wansink, PhD, Koert van Ittersum, PhD, James E. Painter, PhD

ackground: Because people eat most of what they serve themselves, any contextual cues that lead them
to over-serve should lead them to over-eat. In building on the size–contrast illusion, this
research examines whether the size of a bowl or serving spoon unknowingly biases how
much a person serves and eats.

ethods: The 2 � 2 between-subjects design involved 85 nutrition experts who were attending an ice
cream social to celebrate the success of a colleague in 2002. They were randomly given
either a smaller (17 oz) or a larger (34 oz) bowl and either a smaller (2 oz) or larger (3 oz)
ice cream scoop. After serving themselves, they completed a brief survey as their ice cream
was weighed. The analysis was conducted in 2003.

esults: Even when nutrition experts were given a larger bowl, they served themselves 31.0% more
(6.25 vs 4.77 oz, F(1, 80)�8.05, p �0.01) without being aware of it. Their servings increased
by 14.5% when they were given a larger serving spoon (5.77 vs 5.04 oz, F(1, 80)�2.70,
p �0.10).

onclusions: People could try using the size of their bowls and possibly serving spoons to help them
better control how much they consume. Those interested in losing weight should use
smaller bowls and spoons, while those needing to gain weight—such as the undernour-
ished or aged—could be encouraged to use larger ones. Epidemiologic implications are
discussed.
(Am J Prev Med 2006;xx(x):xxx) © 2006 American Journal of Preventive Medicine
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ntroduction

he weight of the average American consistently
inched up over the last half of the twentieth
century.1 Part of this phenomenon has been

lamed on increased portion sizes in away-from-home
oods.2 What has received less attention is the unknow-
ng impact of one’s more immediate, or self-controlled
nvironment. Because it is estimated that people eat
2% of the food they serve themselves,3 anything in
heir immediate environment that leads them to over-
erve themselves should lead them to over-eat. This
esearch examines whether the size of a bowl or serving
poon provides a visual bias that leads people—even
utrition experts—to over-serve and to over-eat in a
atural environment.
Recent discoveries show that people pour more into

hort, wide glasses than into tall, narrow glasses, but
hey believe they have done the opposite. For example,
eenagers at weight-loss camps poured 77% more juice
nto short wide glasses than into tall narrow glasses,4

rom Cornell University (Wansink), Ithaca, New York; Georgia
nstitute of Technology (van Ittersum), Atlanta, Georgia; and Eastern
llinois University (Painter), Charleston, Illinois
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hD, Cornell University, 110 Warren Hall, Ithaca NY, 14853-7801.
-mail: Wansink@cornell.edu.
 a

m J Prev Med 2006;xx(x)
2006 American Journal of Preventive Medicine • Published by
nd Philadelphia bartenders poured 28% more liquor
nto tumblers than into “highball” glasses.5 This has
een attributed to the horizontal–vertical illusion.6,7

his research examines a different illusion—the Ebb-
nghaus–Titchener size–contrast illusion—and suggests
hat it might similarly lead people to over-serve them-
elves depending on the size of the bowls or spoons
hey use.

Although deciding how much food to serve oneself
equires cognitive effort, part is perceptually driven by
nvironmental or contextual cues.8 For instance, if a
erson decides to eat half a bowl of cereal, the size of
he bowl acts as a contextual stimulus that may influ-
nce how much he or she serves and subsequently eats.
onsider the top of Figure 1. The black center circle
ppears slightly larger when surrounded by smaller
ircles and slightly smaller when surrounded by larger
ircles.9 As seen at the bottom of Figure 1, the size of
he black circle on the right needs to increase in
iameter by 20% before the two black circles appear to
e of equal size in their different contexts.
Estimating size is often a relative judgment,10 and

ne cannot help but to compare some items as smaller
or larger) when viewed in contrast with larger (or
maller) neighboring items.11,12 Four ounces of ice
ream in a small bowl may appear an appropriate
110
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mount for a mid-afternoon snack, but the same
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mount in a larger bowl may appear too small, leading
ne to over-serve. These size–contrast effects suggest
hat people who receive a larger bowl will serve more
han those who receive smaller bowls. This should also
ead them to eat more because they are unlikely to be
ware of this bias,8 and people consume most of what
hey serve themselves.3

The same basic principle should operate with
poons. People who are given large serving spoons may
end to underestimate how much they are serving
hemselves relative to those given smaller serving
poons, and, as a result, the more they over-serve
hemselves with any given spoonful. While they may, in
urn, serve themselves a greater number of servings
rom the smaller spoon, it is unclear whether these
dditional servings would fully compensate for the
arger initial servings from the larger spoon.

ethod

he study involved 85 faculty, graduate students, and staff
embers (27 male) of the Department of Food Science and
utritional Science of a large Midwestern university. These
utrition experts received an e-mail invitation to attend an ice
ream social to celebrate the success of a colleague (the third
uthor) in 2002. Consistent with the University of Illinois at
rbana-Champaign’s Institutional Review Board guidelines,
hen arriving at the reception, participants were made aware

hey were going to be asked questions at some point before
hey left.

The study involved a 2 � 2 between-subjects design. (This
esign enabled us to control for other factors that could

Standard
size–contrast illusion 

Non-standard  
size–contrast illusion

igure 1. The Ebbinghaus–Titchener size–contrast illusion.
American Journal of Preventive Medicine, Volume xx, Num
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nfluence how much ice cream a person took. Individuals
ith dieting issues would have been spread randomly over the

our conditions, thereby minimizing any effect that they
ight otherwise have had.) Participants were blind to the

onditions. Upon individually entering the ice cream line, the
articipants were randomly given either a smaller (17 oz) or
larger (34 oz) bowl. To avoid artificial ceiling effects, both

izes of bowls were large enough so that neither would be
lled to capacity. In addition, participants were either given
maller (2 oz) or larger (3 oz) serving spoons with which to
ish out their ice cream. Because participants individually
elped themselves to the available ice cream in the cafeteria

ine, they were unaware that other participants had been
iven different-sized bowls and serving spoons.
On their way out of the line, participants were given a

urvey that asked them to estimate how much they believed
hey had served (in ounces and in calories), how many
poonfuls of ice cream they believed they took, and how full
0% to 100%) their bowl was (17 oz of ice cream would leave
he bowl either 50% or 100% full, depending on the size of
he bowl). They were also asked to indicate how much the size
f the bowl and the spoon differed from what they normally
se (1�smaller than normal, 9�larger than normal). While
hey completed the survey, their bowl of ice cream was
eighed. Because nobody served themselves �10 oz of ice
ream, it was concluded that the bowls were large enough to
old the volumes that they intended to serve. It was visually
oted that all but three people finished their ice cream.
Based on previous findings regarding serving size,3 a power

nalysis indicated a power of 0.91 for detecting a large effect
ize (0.50) at the 5% confidence level with a sample of 20 in
ach cell, and a power of 0.79 for detecting a medium effect
ize for the bowls (0.30). In 2003, the volume of ice cream
erved was analyzed with a two-way analysis of covariance with
PSS, version 11.0 (SPSS Inc., Chicago IL, 2001) that used
owl size and spoon size as between-subjects factors and used
ender as a covariate.

esults

s Table 1 and Figure 2 show, the experts who received
larger bowl served and ate 31.0% more ice cream than

hose who received a smaller bowl (6.25 vs 4.77 oz, F[1,
0]�8.05, p �0.01). Even though they had served
1.0% more ounces, they did not perceive themselves
s having served more (8.72 vs 8.40 oz, F[1,80]�0.04,
ot significant). Interestingly, the average person with a
mall bowl actually believed that she or he had served
.8% more than those with big bowls, although this was
ot significant.
When the serving spoon size was increased 50%—

rom 2 to 3 oz—participants served and ate 14.5% more
ce cream than those using 2-oz spoons, irrespective of
he size of the bowl (Table 1, Figure 2). Although the

ain effect of the size of the spoon on the actual
olume served was in the predicted direction (5.77 vs
.04 oz, F[1, 80]�2.70, p �0.10), it was not statistically
ignificant at the p �0.05 level. This may be explained
n part by the small 50% difference in size between the
mall and the large serving spoon. In most studies, the
 111
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ize of the manipulations vary by at least 100% in order
o strengthen the effect and achieve p �0.05 levels of
ignificance.

The influence of spoon size was most notable when
ombined with a large bowl. Planned contrasts indi-
ated that participants who used a larger spoon to serve
hemselves ice cream into a larger bowl served and ate
6.8% more ice cream than those using a smaller spoon
nd a smaller bowl. These effects were additive, so the
nteraction between spoon size and bowl size was not
ignificant (F[1, 80]�0.01, p �0.91).

Although people using smaller spoons may compen-
ate by scooping out a greater number of servings, it was
ot known whether they would fully compensate. To
etermine this, the number of spoonfuls that they
eported taking was divided by the total amount taken.
t was discovered that people with larger spoons took
ore in each spoonful (3.04 vs 2.02 oz, F[1, 80]�28.51,
�0.01). Although those given smaller spoons took
ore spoonfuls (2.55 vs 1.99, F[1, 80]�9.45, p �0.01),

his was not enough to compensate for the total
mount taken.

iscussion

mall environmental factors can have a big impact on
onsumption. At this ice cream social, people given
arge bowls served themselves 31.0% more (127 calo-
ies), and increasing the size of their serving spoon by
0% increased the amount they served by 14.5%. When
sed in combination, a large bowl and a large serving
poon led people to serve themselves 56.8% more ice
ream than those given a smaller bowl and a smaller
erving spoon. What is critical to note, however, is that
eople—even these nutrition experts—are generally
naware of having served themselves more. This attests
o the ubiquitous nature of these environmental cues.

The impact of bigger bowls and serving spoons was
elieved to be because of the larger consumption cue
hat they provided. Because the purpose of this study
as to investigate serving sizes in a natural environ-
ent, understanding the more-detailed psychological
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igure 2. Bowl size and spoon size influence the ounces of ice
ream served.
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rocesses will be best suited for future lab studies. Such
tudies would also help better assess estimates of how
uch food one has taken. Here, estimates were taken

n terms of calories and ounces. While it is not clear
ow accurate people are in estimating ounces and
alories, it was believed that this group would be most
ccurate given their expertise in nutrition.

Given the specific clinical concern about obese pa-
ients, future research could also examine how these
nvironmental cues might affect those with different
ody mass index (BMI) levels. Although people with

arger BMIs serve themselves more food, most studies
how they are no more influenced by environmental
ues than people of regular weight.8

From a clinical viewpoint, these findings might ini-
ially suggest that patients with weight concerns should
e informed about this bias. The reality, however, is
hat knowledge of this bias seems to have little impact
n behavior. With the studies involving drinking
lasses, even after people are informed of the bias,
iven practice trials, and told to take their time when
ouring, they still poured 20% more into short wide
lasses than tall narrow ones. These illusions are much
ore powerful than our vigilance.
It would simply be better to encourage a patient to

e-engineer his or her immediate environment so that
he larger bowls and the larger spoons were replaced by
nes that did not necessitate vigilance. For instance,
bese patients may want to use smaller bowls and
poons at home to reduce over-consumption. Prelimi-
ary studies have found that using smaller bowls also

eads people feel less like they are “sacrificing” or “on a
iet.”
In contrast, there are circumstances in which there is
desire to stimulate an increased intake of healthy

oods, such as with the undernourished young and the
ged. For instance, parents may want to encourage
heir children to eat more oatmeal, and a dietitian may
ant nursing home patients to eat more fruit in the
afeteria. In these cases, larger bowls and spoons would
ncourage more food intake than the smaller bowls
U
N

Cnd spoons that are often provided.
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As clinicians, this bias could also unknowingly com-
romise our ability to analyze the food diary of a single
atient as surely as it would bias an epidemiologic study
f thousands. When a patient is serving himself or
erself, the size of a bowl or serving spoon may lead to
onsiderable variation in how much they would other-
ise eat, and it would bias the serving estimates that

hey record. If accuracy is important, one solution
ould be to ask patients to record the size of the bowl,

poon, plate, or glass that they used when serving
hemselves. If greater precision or control is required,
tandard-sized bowls and spoons could be used when
rying to establish benchmarks for longitudinal epide-

iologic studies or when assessing behavior change in
single patient.

e are grateful to John Murray and Matthew M. Cheney for
elp with the data collection for this manuscript. The study
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f this paper.
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