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) Verity 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




| tapraidg/zg
t-am
pre/z
gt-am
pre/z
gt0080
6/7
gtl6
91d06z |
gOOd.

j | s=

=1]6

/5/0
66
Ar

¢ 169
1 | |

1
2
3
4
5 Ice
. B C
(0) rea
7 Bii Wls’ S m Il
8 rian W; pOO luS.
9 ansi ns 10
ink n
Ba 5 P 2 an S
1 c hD d
0 kgr , K S
11 ound: oert va elf_S
Beca n It €erv
12 to o use ersum ed P
13 M resonre peopl , Ph orti
eth esea serv ee D rti
1 ods: mu rch e sh atm , Jam on
4 . cha exami ould ost of esk Siz
15 The perso ines lead wha . Paint es
c 92 X ns wh the t th er
16 ream 2b erve ethe m t eys » PhD
17 ?ither Sociaftween § andr the ;), OvererVe th 6
Res ice ¢ asm to subj eats. ize o -eat. Iemsel 2
18 ults: w rea all cele ject fa nb ve 6
. : as Weim scof)r (17 c}))rate i desig bowl uildirsf any ¢ 63
29 ?gen wfhed Tph Aftei) or ahle su?cinvolv or Servignon t(l,)lntextu 64
2O c b 25 vs Z n nut .e anatlse~Willarger (E;S Ofe:l 85 n ’ Spof) Size—acl cues t 0
1 onclusi py_l4'5(7.77 o rition yS1S Wag them 4 oz coll utritio n unk ontra hat 1 66
22 sions: =0.10 . Whez’ K1 €xpe ’ Condselves) bOWleague nexp nowinst illue:dd the 67
23 Peo - n the 50) :gts we ucted they and e'ln 200erts wh gly b’SIOn, th]ql 68
bet ple C y we .05 re gl in 2 com ither 2. T oW 1aS€s 1S
24 sm Ler Coould t e giv’ P <0‘(])erl al 003. pleted 2 smalh ¥ were att how 69
25 iShiger bgtrol rﬁ, usin en a ial) Wi;fger b a briefler (26(1;6 razgding 70
26 discusse s and ng the rger s ger bowl, th P et qimgan i¢ 7
( Ancluss age d_nd uch size ervi ein ey y as lar y gi ( 1
27 ] ed. c Spoo th of t ng s gaw serv thei ger ( ven 79
Intro Pre ould be. ey co heir poo are o ed th irice 30z
28 ducti v Med be « whil nsu bow n (5 fit T em ore ) 73
tion 200 ; while th ir bowls @ T selve am
29 6:xx oura ose _ Th nd vs b ir se s 31 74
he ’ (X) ged needi ose 1 pos . .04 vin 0(7
30 . wei XXX to in 1nt sibl oz gs' 0 M 75
inch lght ) © use g to erest y servi ’ F(l mncre ore
31 bla cen ed u of the 2006 Am 1argergain V:d in llng s > 8O)=23.Sed 76
3 f med tu 1 p oV ave eri one ei Osin pOOn .70
2 oods.? on ury.” P er th rage can | p- Eght— g w 15 10 ’ 77
33 ing i 2Wh incre art of e la Ameri &ornd pldems.uch cight help 78
e m ath ased thi st h rica 1 of iol as th sho the
34 nvir pact o as r porti is ph alf o n co Prev ogic i eu uld m 79
3 99% of d fon receiv o AR f th nsist a entiv impli ndernour-
5 th N of ent. B e’sm ed les sizes i menoe twe ently ,nd Phi e Medici icatio nour- 80
36 s eir im the fo €caus ore im > attenl.n aw. n ha ntieth nto t iladel remne ns are 81
erve medi od e iti medi tion vay-fr s be be umb phi
37 I th 1at the 18 1at 1S O en n le ab 82
esea ems ¢ en ¢y s¢ esti €0 the -hom Thi attri rs th arte
38 s rch elv vir rve mat r se unk e Lhis T ibu an i nde 83
3 npoon exam_es sho onme them ed th If-con now ingha esear ted to mto ers po
9 utriti prOV' ines uld nt t selvi at trol - th .uS_ .Ch e th hi ured 84
n itio ide wh le hat es,3 peo led at Tit xami e h ghb 98
40 atur n ex s a vi ethe ad th lead ;7 an ple e selv it mi chen ine oriz all” % m 85
R al e xper visu r th em s th ythi at es d ght si ersi s a di ont gla ore li
41 sh ecen nvlronts_to al bia e size B o em tong n they u epen S.lmila ize—co lffereal_versses‘r) Te liquo 86
47 ° ort, i ronment e, S o, Lot or over b ding rly le et e P O
hey wide overi . S&LV lead owl T r- e thou on ad p Cillusi usio lusi as
43 teen believ glass ies sh e and s peo or sCrv-hls . quires gh deci the si eople slon_n_th on.67 88
44 in ager e the es th ow th to o ple— mng nviro Cogn' cidin ze of to o and e Ebb 89
to sh s atw y hav an in at pe ver-e eve pers nme itive g ho the ver-se sugg .
s ort Wideight-le doneto tall ople p at in i the l())n decl~1tal or effOrtw much bowls ve theStS 90
4 l, F e gla 0ss ca the o’ narr our m : enc owl aldes to Conte’ parti food or Spoem' 91
A rom sses mps pposi ow ore i G e ho cts ea xtu is pe to ons
Insti Co tha po site glas into onsi W m as a t hal al ¢ rce serv 92
4 1l itute rnell n in ured . Fo ses a side uch co fa ues ] ptua e o
8 IXOiS UOfTeChUniVe to tal 1% . exar;l but Ppear r the he o ntext bowl -~ For -lly dri neself 93
49 PhDddreSniVCl"s' nolo rsity ( 1 naro more ple circle s sli htop o r she ual st of ce insta iven b 94
5 E.m’ COS COrrlty (Pagy (VanWanSi TOW eJuiC ’ circl S andg tly 1 f Fi serve imulu real nce. i y
0 ail: V\;ﬂe]] espon inter Ttter: nk), glas e th es.? sli arg gure s an s th , the i if a 95
an.Un‘ de ), C sum Ith ses, e As ghtl er 1. ds at siz
ol Slnk@lzersitlyjci angarleStZ; Atlaz;cf » Ne , diamblack seen Z Smallwhen The blubsequmay irf of 96
O > .
52 Am | rnell. 653 W;iprinrz’rlllini’i Geor gYork, be Ofeter bCerle t the ber Whesurrou ack ce ently eﬂu. 97
53 © 20 Prev S HeqU‘esS o s Seorg! E equ y 20% on th otto nsu nded nter cas. o8
06 Me all, I s to: Eas sla sti al si o b e Ti m o rrou b circl
Amerig 92006: thaca ANl;rian N tern one Cmatin size inefore thrlght f Figurnde dyb small e Fl 99
2mJOl’JXX(X) ’I%Jmmm (Orlm“mtgsﬁe}hdrd?twoneﬂh ethYIm'a' 100
rna 378 5 S ar hel 18 iff bl to 1 e si ger
1 of 01 mal ger) p b oft ere aCk . in S1Z lo
Pre : C ler) wh ut en a nt c circ cre e of 1
venti rea n . en . to C rel on les ase . l
tiv m i ei vi om ati tex a in 02
e M am in ghb ew tive i ts pp
edici ou a ori ed .pare ¢ Jud . ear t 10
icine o nt fo small ng it in ¢ some i gme fo) 3
Publi r a bo emshontra item nt,'0 104
lish mid- wl : 12 st wi S a an
ed b -aft may Fo ith s sm d 105
y Elsevi erno app ur o larg aller 1
evier on car unce er ( 06
Inc snack. an a s of .Or 10
. 0749 . b ppro ice 7
doi -379 ut th Pria 10
101 7/06 e te 8
1016/ /$-se same 109
J'amepf front ll
€.2006 glatter 110
112
113
114



P OO ~NO UL, WNPE

0

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

|tapraid3/zgt—ampre/zgt—ampre/zgt00806/zgtl691d06z | goodj | S=1 | 6/5/06 | 6:45 | Art: 1691 | |

OOO
O
OOO

Standard
size—contrast illusion

O

O O
|

OOO

00O 0O

e e )
00O 0O

Non-standard
size—contrast illusion

Figure 1. The Ebbinghaus-Titchener size—contrast illusion.

amount in a larger bowl may appear too small, leading
one to over-serve. These size—contrast effects suggest
that people who receive a larger bowl will serve more
than those who receive smaller bowls. This should also
lead them to eat more because they are unlikely to be
aware of this bias,® and people consume most of what
they serve themselves.”?

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

Method

The study involved 85 faculty, graduate students, and staff
members (27 male) of the Department of Food Science and
Nutritional Science of a large Midwestern university. These
nutrition experts received an e-mail invitation to attend an ice
cream social to celebrate the success of a colleague (the third
author) in 2002. Consistent with the University of Illinois at
Urbana-Champaign’s Institutional Review Board guidelines,
when arriving at the reception, participants were made aware
they were going to be asked questions at some point before
they left.

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

2 American Journal of Preventive Medicine, Volume xx, Number x

influence how much ice cream a person took. Individuals
with dieting issues would have been spread randomly over the
four conditions, thereby minimizing any effect that they
might otherwise have had.) Participants were blind to the
conditions. Upon individually entering the ice cream line, the
participants were randomly given either a smaller (17 oz) or
a larger (34 oz) bowl. To avoid artificial ceiling effects, both
sizes of bowls were large enough so that neither would be
filled to capacity. In addition, participants were either given
smaller (2 oz) or larger (3 oz) serving spoons with which to
dish out their ice cream. Because participants individually
helped themselves to the available ice cream in the cafeteria
line, they were unaware that other participants had been
given different-sized bowls and serving spoons.

On their way out of the line, participants were given a
survey that asked them to estimate how much they believed
they had served (in ounces and in calories), how many
spoonfuls of ice cream they believed they took, and how full
(0% to 100%) their bowl was (17 oz of ice cream would leave
the bowl either 50% or 100% full, depending on the size of
the bowl). They were also asked to indicate how much the size
of the bowl and the spoon differed from what they normally
use (1=smaller than normal, 9=Ilarger than normal). While
they completed the survey, their bowl of ice cream was
weighed. Because nobody served themselves >10 oz of ice
cream, it was concluded that the bowls were large enough to
hold the volumes that they intended to serve. It was visually
noted that all but three people finished their ice cream.

Based on previous findings regarding serving size,® a power
analysis indicated a power of 0.91 for detecting a large effect
size (0.50) at the 5% confidence level with a sample of 20 in
each cell, and a power of 0.79 for detecting a medium effect
size for the bowls (0.30). In 2003, the volume of ice cream
served was analyzed with a two-way analysis of covariance with
SPSS, version 11.0 (SPSS Inc., Chicago IL, 2001) that used
bowl size and spoon size as between-subjects factors and used
gender as a covariate.

Results

As Table 1 and Figure 2 show, the experts who received
alarger bowl served and ate 31.0% more ice cream than
those who received a smaller bowl (6.25 vs 4.77 oz, F1,
80]1=8.05, p»<0.01). Even though they had served
31.0% more ounces, they did not perceive themselves
as having served more (8.72 vs 8.40 oz, F[1,80]=0.04,
not significant). Interestingly, the average person with a
small bowl actually believed that she or he had served
3.8% more than those with big bowls, although this was
not significant.

When the serving spoon size was increased 50%—
from 2 to 3 oz—participants served and ate 14.5% more
ice cream than those using 2-oz spoons, irrespective of
the size of the bowl (Table 1, Figure 2). Although the
main effect of the size of the spoon on the actual
volume served was in the predicted direction (5.77 vs
5.04 oz, F11, 80]=2.70, p =0.10), it was not statistically
significant at the p <0.05 level. This may be explained
in part by the small 50% difference in size between the
small and the large serving spoon. In most studies, the
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processes will be best suited for future lab studies. Such
studies would also help better assess estimates of how
much food one has taken. Here, estimates were taken
in terms of calories and ounces. While it is not clear
how accurate people are in estimating ounces and
calories, it was believed that this group would be most
accurate given their expertise in nutrition.

Given the specific clinical concern about obese pa-
tients, future research could also examine how these
environmental cues might affect those with different
body mass index (BMI) levels. Although people with
larger BMIs serve themselves more food, most studies
show they are no more influenced by environmental
cues than people of regular weight.®

From a clinical viewpoint, these findings might ini-
tially suggest that patients with weight concerns should
be informed about this bias. The reality, however, is
that knowledge of this bias seems to have little impact
on behavior. With the studies involving drinking
glasses, even after people are informed of the bias,
given practice trials, and told to take their time when
pouring, they still poured 20% more into short wide
glasses than tall narrow ones. These illusions are much
more powerful than our vigilance.

It would simply be better to encourage a patient to
re-engineer his or her immediate environment so that
the larger bowls and the larger spoons were replaced by
ones that did not necessitate vigilance. For instance,
obese patients may want to use smaller bowls and
spoons at home to reduce over-consumption. Prelimi-
nary studies have found that using smaller bowls also
leads people feel less like they are “sacrificing” or “on a
diet.”

In contrast, there are circumstances in which there is
a desire to stimulate an increased intake of healthy
foods, such as with the undernourished young and the
aged. For instance, parents may want to encourage
their children to eat more oatmeal, and a dietitian may
want nursing home patients to eat more fruit in the
cafeteria. In these cases, larger bowls and spoons would
encourage more food intake than the smaller bowls
and spoons that are often provided.

4 American Journal of Preventive Medicine, Volume xx, Number x

As clinicians, this bias could also unknowingly com-
promise our ability to analyze the food diary of a single
patient as surely as it would bias an epidemiologic study
of thousands. When a patient is serving himself or
herself, the size of a bowl or serving spoon may lead to
considerable variation in how much they would other-
wise eat, and it would bias the serving estimates that
they record. If accuracy is important, one solution
would be to ask patients to record the size of the bowl,
spoon, plate, or glass that they used when serving
themselves. If greater precision or control is required,
standard-sized bowls and spoons could be used when
trying to establish benchmarks for longitudinal epide-
miologic studies or when assessing behavior change in
a single patient.

We are grateful to John Murray and Matthew M. Cheney for
help with the data collection for this manuscript. The study
was self-funded.

No financial conflict of interest was reported by the authors
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