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Objective: Evidence on the effects of restaurant calorie labeling on consumer and restaurant behavior is
mixed. This paper examined: (1) consumer responses to calorie information alone or compared to modi-
fied calorie information and (2) changes in restaurant offerings following or in advance of menu labeling
implementation.
Methods: Searches were conducted in PubMed, Web of Science, Policy File, and PAIS International to
identify restaurant calorie labeling studies through October 1, 2016, that measured calories ordered, con-
sumed, or available for purchase on restaurant menus. The reference lists of calorie labeling articles were
also searched.
Results: Fifty-three studies were included: 18 in real-world restaurants, 9 in cafeterias, and 21 in labora-
tory or simulation settings. Five examined restaurant offerings.
Conclusions: Because of a lack of well-powered studies with strong designs, the degree to which menu
labeling encourages lower-calorie purchases and whether that translates to a healthier population are
unclear. Although there is limited evidence that menu labeling affects calories purchased at fast-food res-
taurants, some evidence demonstrates that it lowers calories purchased at certain types of restaurants
and in cafeteria settings. The limited data on modified calorie labels find that such labels can encourage
lower-calorie purchases but may not differ in effects relative to calorie labels alone.
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Introduction

Obesity is associated with adverse health consequences (1-4) and sub-

stantial health care costs (5). Overconsumption of calories has been a

key driver of rising obesity (6,7), and dining out is thought to play a

significant role. Because people substantially underestimate the calo-

ries in prepared food (8), restaurant menu labeling was implemented

in several cities and states (9,10) and is included in the 2010 Afford-

able Care Act (11,12). Chain restaurants, grocery stores, and other

food retail establishments with 20 or more locations must post calorie

information on their menus by May 2018 along with the statement

“2,000 calories a day is used for general nutrition advice, but calorie

needs vary.” The hope is such information will encourage consumers

to choose, and restaurants to offer, lower-calorie items.

This paper synthesizes the evidence on the effectiveness of menu

labeling. Although we identified nine prior menu labeling reviews

(13-21), we extend this research by reviewing the following: (1)

newer studies; (2) research across restaurant, cafeteria, and labora-

tory settings; (3) studies comparing responses to calorie information

(e.g., 400 calories) relative to modified calorie information or nutri-

tion symbols (e.g., traffic light labels); and (4) studies of menu

offerings following local menu labeling regulations and in advance

of national regulations.
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Methods
We searched PubMed, Web of Science, Policy File, and PAIS Inter-
national for all articles published through October 1, 2016, using a
combination of the terms “restaurant,” “cafeteria,” “food service,”
“fast-food,” “labeling,” “calories,” and “energy.” (See Supporting
Information for search details). We also examined reference lists of
calorie labeling articles. After removing duplicate studies, one
author (KV) screened titles and abstracts and reviewed the full text
for inclusion. Another author (SB) confirmed inclusion of these
studies, and a third author (CR) adjudicated differences. Included
studies had to examine the effects of calorie information displayed
on menus using calories offered, ordered, purchased, or consumed
as an outcome. Studies of menu offerings included research con-
ducted before and after local menu labeling regulations were imple-
mented and in advance of national calorie labeling implementation.
We did not examine the effect of labeling on intake of other
nutrients, although some study menus displayed other nutrition
information (e.g., sodium). We also included studies that compared
calorie information to modified presentations of calorie information
such as traffic light labels, total recommended daily calorie state-
ments, and physical activity labels (presenting the amount of time
one would have to exercise to burn off the calories eaten). We
included studies conducted among adults, adolescents, and children.
Studies were excluded for the following reasons: (1) did not report
calories offered, ordered, purchased, or consumed as an outcome;
(2) did not use restaurant-like menus or used menus with a small
number of items (< 6 items) that may not generalize to typical res-
taurant settings; (3) only compared self-reported calorie label users
to nonusers; (4) evaluated nutrition labels on packaged foods; (5)
studied another intervention (e.g., price changes, educational ses-
sions) in combination with calorie information such that the calorie
label effect could not be isolated; or (6) tested whether participants
changed menu orders after being asked to immediately reorder from
the same menu containing calorie information.

Tables 1–4 present details of each study’s design, methods, and out-
comes based on setting. We summarize each study below based on
setting (restaurant, cafeteria, or laboratory/simulation) and grouped
by study design (e.g., randomized controlled trial [RCT]). Finally,
we describe studies of changes in restaurant offerings after enacted
or anticipated menu labeling regulations. Results reported as kilo-
joules have been converted to calories.

Results
Our search yielded 3,384 citations across four databases (see Sup-
porting Information for PRISMA flow diagram). After removal of
duplicates (n 5 568), 2,816 titles and abstracts were screened and
2,737 were excluded. Following full-text review, 53 articles were
included.

Real-world restaurant settings
Eighteen of forty-eight studies evaluated calorie information in real-
world restaurant settings (Table 1). There was one RCT (22), one
quasi-real-world RCT (23), seven natural experiments evaluating
menu labeling before and after implementation and compared to
control locations (24-30), seven studies evaluating labeling before
and after implementation without a control comparison (31-37), and

two using cross-sectional designs to compare labeled versus unla-

beled locations (38,39). Three of these studies included children

and/or adolescents (27,30,33).

RCTs. Ellison et al. (22) reported no difference in calories ordered

after randomizing a sample of 138 customers of a full-service uni-

versity campus restaurant to menus with either no calorie informa-

tion, calorie labels, or calorie labels plus traffic lights, but the small

cell size greatly limits the statistical power of the study.

In two quasi-real-world RCTs, Wisdom and colleagues (23) app-

roached 638 customers entering a fast-food sandwich restaurant to

complete a survey in exchange for a free meal. Using a 2 3 233

design, participants were randomized to either a daily calorie recom-

mendation statement or not, item calorie information or not, and

conditions that made healthy sandwiches more or less convenient to

order (healthy sandwiches were featured on an initial page and

patrons had to open a sealed or unsealed menu to view the remain-

ing sandwiches). The two studies only varied in the strength of the

healthy sandwich convenience manipulation so were combined for

analysis. Statistically significantly fewer calories were ordered in

both the calorie label and daily calorie recommendation conditions

compared to the no information group. The combination of both cal-

orie labels and daily calorie recommendations led to a 100-calorie

reduction.

Natural experiment with comparison site(s). The natural

experiment with the strongest design and largest sample size was

conducted by Bollinger et al. (24). They analyzed more than 100

million transactions before and after the implementation of the New

York City (NYC) menu labeling law at multiple Starbucks locations,

including control sites in Boston and Philadelphia. There was a stat-

istically significant 6% decrease in mean calories per transaction (15

calories on average) in NYC locations driven by changes in food,

not beverage, calories.

Another natural experiment with a large sample size and strong

design was conducted by Finkelstein and colleagues (25). They saw

no effect of menu labeling over 1 year when evaluating pre/post

transaction data from seven locations of a Mexican fast-food chain

in King County, Washington (labeled), compared to seven locations

adjacent to King County (unlabeled).

Elbel et al. (26) reported no change in calories ordered based on

1,156 surveys of customers exiting fast-food restaurants in low-

income neighborhoods of NYC (labeled) versus Newark, New Jersey

(unlabeled), before and 4 weeks after labeling. Although they

reported no decrease in calories ordered among children and adoles-

cents (n 5 349) (27), the small sample size (e.g., Newark n 5 49

pre and n 5 34 post labeling) makes it difficult to draw conclusions.

A 5-year follow-up study in the same cities found no effect of label-

ing among adults at four fast-food restaurant chains (28). Elbel and

colleagues also observed no decrease in calories ordered in a similar

study in which they collected 2,083 surveys outside of McDonald’s

and Burger King locations in Philadelphia (labeled) compared to

Baltimore (unlabeled) 2 months before and 4 months after labeling

(29). Although these studies have strong designs, they were powered

to detect only large effects of calorie labeling (i.e., the first NYC

evaluation had 80% power to detect a 125-kcal reduction).

Obesity A Review of Menu Labeling Bleich et al.

2 Obesity | VOLUME 00 | NUMBER 00 | MONTH 2017 www.obesityjournal.org



TA
B

LE
1

R
e
a
l-

w
o

rl
d

re
st

a
u

ra
n

t
st

u
d

ie
s

o
f

m
e
n

u
la

b
e
lin

g

A
u

th
o

r,

ye
a
r

S
e
tt

in
g

a
n

d

sa
m

p
le

si
ze

S
tu

d
y

d
e
si

g
n

D
a
ta

c
o

lle
c
ti

o
n

m
e
th

o
d

s

O
u

tc
o

m
e

re
p

o
rt

e
d

in

th
is

ta
b

le

M
e
a
n

c
a
lo

ri
e
s

p
u

rc
h

a
se

d

w
it

h
o

u
t

la
b

e
lin

g

M
e
an

c
a
lo

ri
e
s

p
u

rc
h

a
se

d

d
u

ri
n

g

la
b

e
lin

g

in
te

rv
e
n

ti
o

n

D
if
fe

re
n

c
e
:

(la
b

e
le

d
2

u
n

la
b

e
le

d
)

S
ig

n
if
ic

a
n

c
e

o
f

e
ff

e
c
t

a
n

d

d
ir

e
c
ti

o
n

Ra
nd

om
iz

ed
co

nt
ro

lle
d

tr
ia

l
El

lis
on

et
al

.,
20

13
13

8
cu

st
om

er
s

at
fu

ll-
se

rv
ic

e
re

st
au

ra
nt

on
Ok

la
ho

m
a

St
at

e
Un

iv
er

si
ty

ca
m

pu
s.

Ra
nd

om
ize

d
co

nt
ro

lle
d

fie
ld

ex
pe

rim
en

t.
3

co
nd

iti
on

s:
(1

)c
on

tro
l;

(2
)c

al
or

ie
la

be
ls

;
(3

)c
al

or
ie

la
be

ls
pl

us
tra

ffi
c

lig
ht

s.

Co
lle

ct
ed

sa
le

s
da

ta
.

Un
ad

ju
st

ed
m

ea
n

to
ta

l
ca

lo
rie

s
or

de
re

d.
Co

nt
ro

l:
76

5
M

ea
su

re
s

of
va

ria
tio

n

no
t

re
po

rt
ed

fo
r

th
is

st
ud

y

Ca
lo

rie
la

be
ls

:
81

7
Ca

lo
rie

s1
tra

ffi
c

lig
ht

la
be

ls
:

69
6

1
52

c

2
69

c
Nu

ll

Pr
e/

po
st

de
si

gn
w

ith
co

m
pa

ris
on

si
te

(s
)

Bo
lli

ng
er

et
al

.,
20

11
Al

l2
22

St
ar

bu
ck

s
lo

ca
tio

ns
in

NY
C

an
d

al
l9

4
St

ar
bu

ck
s

lo
ca

tio
ns

in
Bo

st
on

an
d

Ph
ila

de
lp

hi
a

(c
on

tro
ls

ite
s)

.
Ov

er
10

0
m

illi
on

sa
le

s
tra

ns
ac

tio
ns

.

Na
tu

ra
le

xp
er

im
en

t.
Di

ffe
re

nc
e-

in
-

di
ffe

re
nc

es
an

al
ys

is
.

Cr
os

s-
se

ct
io

na
ld

at
a

co
lle

ct
io

n
3

m
on

th
s

be
fo

re
an

d
11

m
on

th
s

af
te

r
ca

lo
rie

la
be

lin
g

la
w

im
pl

em
en

te
d

in
in

te
rv

en
tio

n
an

d
co

nt
ro

lc
iti

es
.

An
al

yz
ed

el
ec

tro
ni

c
sa

le
s

tra
ns

ac
tio

n
da

ta
fro

m
St

ar
bu

ck
s

lo
ca

tio
ns

.
Co

lle
ct

ed
in

-s
to

re
cu

st
om

er
su

rv
ey

s
in

in
te

rv
en

tio
n

(S
ea

ttl
e)

an
d

co
nt

ro
lc

iti
es

.

M
ea

n
to

ta
lc

al
or

ie
s

pe
r

tra
ns

ac
tio

n.
24

7
M

ea
su

re
s

of
va

ria
tio

n

no
t

re
po

rt
ed

fo
r

th
is

st
ud

y

23
2

2
15

a,
c

Si
gn

ifi
ca

nt
re

du
ct

io
n

in
ca

lo
rie

s

Ca
nt

or
et

al
.,

20
15

7,
69

9
ad

ul
t

cu
st

om
er

s
in

lo
w

-in
co

m
e,

ra
ci

al
/

et
hn

ic
m

in
or

ity
co

m
m

un
iti

es
in

NY
C,

Ne
w

ar
k,

an
d

Je
rs

ey
Ci

ty
.

19
un

iq
ue

re
st

au
ra

nt
lo

ca
tio

ns
of

4
la

rg
e

fa
st

-f
oo

d
ch

ai
ns

(M
cD

on
al

d’
s,

Bu
rg

er
Ki

ng
,

W
en

dy
’s

,
KF

C)
su

rv
ey

ed
in

20
08

an
d

60
un

iq
ue

re
st

au
ra

nt
lo

ca
tio

ns
su

rv
ey

ed
in

20
13

-
20

14
.

Na
tu

ra
le

xp
er

im
en

t.
Di

ffe
re

nc
e-

in
-

di
ffe

re
nc

es
an

al
ys

is
.

Cr
os

s-
se

ct
io

na
ld

at
a

co
lle

ct
io

n
4

w
ee

ks
be

fo
re

ca
lo

rie
la

be
lin

g
la

w
im

pl
em

en
te

d
an

d
4

w
ee

ks
af

te
r

as
w

el
l

as
th

e
fo

llo
w

in
g

po
st

-
la

be
lin

g
tim

e
po

in
ts

:
4.

5
ye

ar
s,

5
ye

ar
s,

an
d

5.
5

ye
ar

s.

Co
lle

ct
ed

cu
st

om
er

re
ce

ip
ts

an
d

co
nd

uc
te

d
su

rv
ey

s
up

on
ex

iti
ng

re
st

au
ra

nt
.

Pa
rti

ci
pa

nt
s

in
20

13
-

20
14

al
so

in
vi

te
d

to
pa

rti
ci

pa
te

in
se

pa
ra

te
fo

llo
w

-u
p

te
le

ph
on

e
su

rv
ey

.

Ad
ju

st
ed

m
ea

n
to

ta
l

ca
lo

rie
s

pu
rc

ha
se

d.
Co

va
ria

te
s:

ag
e,

se
x,

ra
ce

/e
th

ni
ci

ty
,

re
st

au
-

ra
nt

ch
ai

n,
w

he
th

er
m

ea
lw

as
to

go
or

ea
t

in
.

Ne
w

ar
k

(c
on

tro
l):

77
3

NY
C

(in
te

rv
en

tio
n)

:
79

6
M

ea
su

re
s

of
va

ria
tio

n

no
t

re
po

rt
ed

fo
r

th
is

st
ud

y

Ne
w

ar
k

po
st

4
w

k:
75

6
Ne

w
ar

k
an

d
Je

rs
ey

Ci
ty

po
st

4.
5

y:
84

5
Ne

w
ar

k
an

d
Je

rs
ey

Ci
ty

po
st

5
y:

80
2

Ne
w

ar
k

an
d

Je
rs

ey
Ci

ty
po

st
5.

5
y:

85
7

NY
C

po
st

4
w

k:
78

3
NY

C
1

M
cD

on
al

d’
s

po
st

4.
5

y:
83

9
NY

C
1

M
cD

on
al

d’
s

po
st

5
y:

83
5

NY
C

1
M

cD
on

al
d’

s
po

st
5.

5
y:

80
4

2
17

c

1
72

c

1
29

c

1
84

c

2
13

c

1
43

c

1
39

c

1
8c

Nu
ll

Review Obesity
EPIDEMIOLOGY/GENETICS

www.obesityjournal.org Obesity | VOLUME 00 | NUMBER 00 | MONTH 2017 3



TA
BL

E
1.

(c
o

n
ti

n
u

e
d

).

A
u

th
o

r,

ye
a
r

S
e
tt

in
g

a
n

d

sa
m

p
le

si
ze

S
tu

d
y

d
e
si

g
n

D
a
ta

c
o

lle
c
ti

o
n

m
e
th

o
d

s

O
u

tc
o

m
e

re
p

o
rt

e
d

in

th
is

ta
b

le

M
e
a
n

c
a
lo

ri
e
s

p
u

rc
h

a
se

d

w
it

h
o

u
t

la
b

e
lin

g

M
e
an

c
a
lo

ri
e
s

p
u

rc
h

a
se

d

d
u

ri
n

g

la
b

e
lin

g

in
te

rv
e
n

ti
o

n

D
if
fe

re
n

c
e
:

(la
b

e
le

d
2

u
n

la
b

e
le

d
)

S
ig

n
if
ic

a
n

c
e

o
f

e
ff

e
c
t

a
n

d

d
ir

e
c
ti

o
n

El
be

le
t

al
.,

20
09

1,
15

6
ad

ul
t

cu
st

om
er

s
in

lo
w

-in
co

m
e,

ra
ci

al
/

et
hn

ic
m

in
or

ity
co

m
m

un
iti

es
.

19
ne

ig
hb

or
ho

od
-

m
at

ch
ed

fa
st

-f
oo

d
re

st
au

ra
nt

s
re

pr
es

en
t-

in
g

4
la

rg
e

ch
ai

ns
(M

cD
on

al
d’

s,
Bu

rg
er

Ki
ng

,
W

en
dy

’s
,

KF
C)

.
14

re
st

au
ra

nt
s

in
NY

C
(la

be
le

d)
,

5
in

Ne
w

ar
k

(u
nl

ab
el

ed
).

Na
tu

ra
le

xp
er

im
en

t.
Di

ffe
re

nc
e-

in
-

di
ffe

re
nc

es
an

al
ys

is
.

Cr
os

s-
se

ct
io

na
ld

at
a

co
lle

ct
io

n
4

w
ee

ks
be

fo
re

an
d

4
w

ee
ks

af
te

r
ca

lo
rie

la
be

lin
g

la
w

im
pl

em
en

te
d

in
in

te
rv

en
tio

n
an

d
co

nt
ro

lc
ity

.

Co
lle

ct
ed

cu
st

om
er

re
ce

ip
ts

an
d

co
nd

uc
te

d
su

rv
ey

s
up

on
ex

iti
ng

re
st

au
ra

nt
.

Ad
ju

st
ed

m
ea

n
to

ta
l

ca
lo

rie
s

pu
rc

ha
se

d.
Co

va
ria

te
s:

ag
e,

se
x,

ra
ce

/e
th

ni
ci

ty
,

w
he

th
er

fo
od

w
as

to
go

or
ea

t
in

.

Ne
w

ar
k

(c
on

tro
l):

82
3

[9
5%

CI
:

80
2-

89
0]

NY
C

(c
on

tro
l):

82
5

[9
5%

CI
:

77
9-

87
0]

Ne
w

ar
k

(c
on

tro
l):

82
6

[9
5%

CI
:

74
6-

90
6]

NY
C

(in
te

rv
en

tio
n)

:
84

6
[9

5%
CI

:
75

8-
88

9]

1
3c

1
21

c

Nu
ll

El
be

le
t

al
.,

20
11

34
9

ch
ild

re
n

an
d

ad
ol

es
ce

nt
s

in
lo

w
-

in
co

m
e,

ra
ci

al
/e

th
ni

c
m

in
or

ity
co

m
m

un
iti

es
in

NY
C

an
d

Ne
w

ar
k.

19
ne

ig
hb

or
ho

od
-

m
at

ch
ed

fa
st

-f
oo

d
re

st
au

ra
nt

s
re

pr
es

en
t-

in
g

4
la

rg
e

ch
ai

ns
(M

cD
on

al
d’

s,
Bu

rg
er

Ki
ng

,
W

en
dy

’s
,

KF
C)

.
14

re
st

au
ra

nt
s

in
NY

C
(la

be
le

d)
,

5
in

Ne
w

ar
k

(u
nl

ab
el

ed
).

Na
tu

ra
le

xp
er

im
en

t.
Di

ffe
re

nc
e-

in
-

di
ffe

re
nc

es
an

al
ys

is
.

Cr
os

s-
se

ct
io

na
ld

at
a

co
lle

ct
io

n
4

w
ee

ks
be

fo
re

an
d

4
w

ee
ks

af
te

r
ca

lo
rie

la
be

lin
g

la
w

im
pl

em
en

te
d

in
in

te
rv

en
tio

n
an

d
co

nt
ro

lc
ity

.

Co
lle

ct
ed

cu
st

om
er

re
ce

ip
ts

an
d

co
nd

uc
te

d
su

rv
ey

s
up

on
ex

iti
ng

re
st

au
ra

nt
.

Un
ad

ju
st

ed
m

ea
n

to
ta

l
ca

lo
rie

s
pu

rc
ha

se
d

by
ch

ild
re

n
in

fu
ll

sa
m

pl
e.

Ne
w

ar
k

(c
on

tro
l):

61
1

(S
D:

36
6)

NY
C

(in
te

rv
en

tio
n)

:
64

3
(S

D:
33

4)

Ne
w

ar
k

(c
on

tro
l):

67
3

(S
D:

26
5)

NY
C

(in
te

rv
en

tio
n)

:
65

2
(S

D:
33

0)

1
62

c

1
9c

Nu
ll

El
be

le
t

al
.,

20
13

2,
08

3
ad

ul
t

cu
st

om
er

s
fro

m
23

M
cD

on
al

d’
s

an
d

Bu
rg

er
Ki

ng
lo

ca
tio

ns
in

Ph
ila

de
lp

hi
a

(la
be

le
d)

an
d

Ba
lti

m
or

e
(u

nl
ab

el
ed

)b
ef

or
e

an
d

af
te

r
ca

lo
rie

la
be

lin
g

la
w

im
pl

em
en

te
d.

Lo
w

-
in

co
m

e
pa

rti
ci

pa
nt

s
ov

er
sa

m
pl

ed
.

Na
tu

ra
le

xp
er

im
en

t.
Di

ffe
re

nc
e-

in
-

di
ffe

re
nc

es
an

al
ys

is
.

Cr
os

s-
se

ct
io

na
ld

at
a

co
lle

ct
io

n
2

m
on

th
s

be
fo

re
an

d
4

m
on

th
s

af
te

r
ca

lo
rie

la
be

lin
g

la
w

im
pl

em
en

te
d

in
in

te
rv

en
tio

n
an

d
co

nt
ro

lc
ity

.

Co
lle

ct
ed

cu
st

om
er

re
ce

ip
ts

an
d

co
nd

uc
te

d
su

rv
ey

s
up

on
ex

iti
ng

re
st

au
ra

nt
.

Ra
nd

om
-d

ig
it-

di
al

in
g

te
l-

ep
ho

ne
in

te
rv

ie
w

s
to

as
se

ss
se

lf-
re

po
rte

d
ex

po
su

re
to

m
en

u
la

be
lin

g
an

d
re

st
au

ra
nt

vi
si

ts
.

Ad
ju

st
ed

m
ea

n
to

ta
l

ca
lo

rie
s

pu
rc

ha
se

d.
Co

va
ria

te
s:

ge
nd

er
,

ag
e,

ra
ce

/e
th

ni
ci

ty
,

ed
uc

a-
tio

n,
re

st
au

ra
nt

ch
ai

n,
ha

vi
ng

ov
er

w
ei

gh
t

or
ob

es
ity

.

Ba
lti

m
or

e
(c

on
tro

l):
99

2
Ba

lti
m

or
e

(c
on

tro
l):

94
0

2
52

c
Nu

ll
Ph

ila
de

lp
hi

a
(in

te
r-

ve
nt

io
n)

:
95

9
M

ea
su

re
s

of
va

ria
tio

n

no
t

re
po

rt
ed

fo
r

th
is

st
ud

y

Ph
ila

de
lp

hi
a

(in
te

rv
en

tio
n)

:
90

4
2

55
c

Nu
ll

Obesity A Review of Menu Labeling Bleich et al.

4 Obesity | VOLUME 00 | NUMBER 00 | MONTH 2017 www.obesityjournal.org



TA
BL

E
1.

(c
o

n
ti

n
u

e
d

).

A
u

th
o

r,

ye
a
r

S
e
tt

in
g

a
n

d

sa
m

p
le

si
ze

S
tu

d
y

d
e
si

g
n

D
a
ta

c
o

lle
c
ti

o
n

m
e
th

o
d

s

O
u

tc
o

m
e

re
p

o
rt

e
d

in

th
is

ta
b

le

M
e
a
n

c
a
lo

ri
e
s

p
u

rc
h

a
se

d

w
it

h
o

u
t

la
b

e
lin

g

M
e
an

c
a
lo

ri
e
s

p
u

rc
h

a
se

d

d
u

ri
n

g

la
b

e
lin

g

in
te

rv
e
n

ti
o

n

D
if
fe

re
n

c
e
:

(la
b

e
le

d
2

u
n

la
b

e
le

d
)

S
ig

n
if
ic

a
n

c
e

o
f

e
ff

e
c
t

a
n

d

d
ir

e
c
ti

o
n

Fi
nk

el
st

ei
n

et
al

.,
20

11
14

Ta
co

Ti
m

e
lo

ca
tio

ns
:

se
ve

n
in

Ki
ng

Co
un

ty
,

W
A

(la
be

le
d)

an
d

se
ve

n
in

ad
ja

ce
nt

co
un

tie
s

(u
nl

ab
el

ed
).

Na
tu

ra
le

xp
er

im
en

t.
Di

ffe
re

nc
e-

in
-

di
ffe

re
nc

es
an

al
ys

is
.

Co
m

pa
re

d
in

te
rv

en
tio

n
an

d
co

nt
ro

lc
iti

es
be

fo
re

an
d

af
te

r
ca

lo
rie

la
be

lin
g

la
w

im
pl

em
en

te
d.

2
po

st
-

la
be

lin
g

tim
e

po
in

ts
in

cl
ud

ed
.

Po
st

-la
be

lin
g

tim
e

po
in

t
1:

la
w

in
ef

fe
ct

bu
t

dr
iv

e-
th

ro
ug

h
m

en
us

no
t

ch
an

ge
d.

Po
st

-la
be

lin
g

tim
e

po
in

t
2:

dr
iv

e-
th

ro
ug

h
m

en
us

ch
an

ge
d.

Co
lle

ct
ed

to
ta

lm
on

th
ly

re
st

au
ra

nt
sa

le
s

tra
ns

ac
tio

n
da

ta
be

tw
ee

n
Ja

nu
ar

y
20

08
an

d
Ja

nu
ar

y
20

10
(1

3
m

on
th

s
af

te
r

la
w

im
pl

em
en

te
d)

.

Un
ad

ju
st

ed
m

ea
n

to
ta

l
ca

lo
rie

s
pe

r
tra

ns
ac

tio
n.

Ad
ja

ce
nt

co
un

tie
s

(c
on

tro
l):

1,
39

1

Ki
ng

Co
un

ty
(in

te
rv

en
tio

n)
:

1,
21

1
M

ea
su

re
s

of
va

ria
tio

n

no
t

re
po

rt
ed

fo
r

th
is

st
ud

y

Ad
ja

ce
nt

co
un

tie
s

(c
on

tro
l):

Po
st

1:
1,

39
2

Po
st

2:
1,

37
6

Ki
ng

Co
un

ty
(in

te
rv

en
tio

n)
:

Po
st

1:
1,

21
7

Po
st

2:
1,

21
4

1
1c

2
15

c

1
6c

1
3c

Nu
ll

Ta
nd

on
et

al
.,

20
11

13
3

fa
m

ilie
s

w
ith

6-
to

11
-y

ea
r-

ol
d

ch
ild

re
n

in
Ki

ng
Co

un
ty

,
W

A
(n

5
75

,
la

be
le

d
co

un
ty

)a
nd

Sa
n

Di
eg

o
Co

un
ty

,
CA

(n
5

58
,

co
nt

ro
l

co
un

ty
).

Pr
os

pe
ct

ive
co

ho
rt,

co
lle

ct
ed

da
ta

be
fo

re
an

d
af

te
r

im
pl

em
en

ta
tio

n
of

ca
lo

rie
la

be
lin

g
in

Ki
ng

Co
un

ty
co

m
pa

rin
g

in
te

r-
ve

nt
io

n
an

d
co

nt
ro

l
ci

ty
.

Ga
ve

pa
rti

ci
pa

nt
s

$1
0

gi
ft

ca
rd

to
fa

st
-f

oo
d

re
st

au
ra

nt
.

Co
lle

ct
ed

m
ai

le
d

cu
st

om
er

re
ce

ip
ts

af
te

r
vi

si
ts

to
re

st
au

ra
nt

s;
ph

on
e

in
te

rv
ie

w
s.

Un
ad

ju
st

ed
m

ea
n

to
ta

l
ca

lo
rie

s
pu

rc
ha

se
d

fo
r

pa
re

nt
s

an
d

ch
ild

re
n.

Sa
n

Di
eg

o
Co

un
ty

(c
on

tro
l)

C
hi

ld
re

n:
98

4
Pa

re
nt

s:
89

5
Ki

ng
Co

un
ty

(in
te

rv
en

tio
n)

C
hi

ld
re

n:
82

3
Pa

re
nt

s:
82

3

Sa
n

Di
eg

o
Co

un
ty

(c
on

tro
l)

C
hi

ld
re

n:
94

9
Pa

re
nt

s:
78

9
Ki

ng
Co

un
ty

(in
te

rv
en

tio
n)

C
hi

ld
re

n:
82

2
Pa

re
nt

s:
72

0

2
35

c

2
10

6c

2
1c

2
10

3c

Nu
ll

Pr
e/

po
st

de
si

gn
w

ith
ou

t
co

m
pa

ris
on

si
te

(s
)

Do
w

ns
et

al
.,

20
13

1,
09

4
ad

ul
t

cu
st

om
er

s
at

2
M

cD
on

al
d’

s
lo

ca
tio

ns
in

NY
C.

Cr
os

s-
se

ct
ion

al
da

ta
co

lle
ct

ion
2

m
on

th
s

be
fo

re
an

d
2

m
on

th
s

af
te

rc
alo

rie
lab

eli
ng

law
im

pl
em

en
te

d.
In

ad
di

tio
n,

pa
rti

cip
an

ts
ra

nd
om

ize
d

to
:g

ive
n

sli
p

of
pa

pe
rw

ith
da

ily
re

co
m

m
en

de
d

ca
lor

ies
OR

m
ea

lr
ec

om
m

en
de

d
ca

lor
ies

OR
no

sli
p

giv
en

be
fo

re
en

te
rin

g
M

cD
on

ald
’s.

Co
lle

ct
ed

cu
st

om
er

re
ce

ip
ts

an
d

co
nd

uc
te

d
su

rv
ey

s
up

on
ex

iti
ng

re
st

au
ra

nt
.

Ad
ju

st
ed

m
ea

n
to

ta
l

ca
lo

rie
s

am
on

g
gr

ou
p

ex
po

se
d

to
ca

lo
rie

la
be

lin
g.

Co
va

ria
te

s:
da

y
of

w
ee

k,
ge

nd
er

,
ra

ce
/

et
hn

ic
ity

,
ag

e,
lo

ca
tio

n
of

re
st

au
ra

nt
.

Co
nt

ro
l:

81
2

(S
E:

36
)

Pe
r-

m
ea

lc
al

or
ie

re
co

m
m

en
da

tio
n:

88
0

(S
E:

34
)

Da
ily

ca
lo

rie
re

co
m

m
en

da
tio

n:
86

5
(S

E:
34

)

Co
nt

ro
l:

83
3

(S
E:

41
)

Pe
r-

m
ea

lc
al

or
ie

re
co

m
m

en
da

tio
n:

83
0

(S
E:

38
)

Da
ily

ca
lo

rie
re

co
m

m
en

da
tio

n:
89

7
(S

E:
35

)

1
21

c

2
50

c

1
32

c

Nu
ll

Review Obesity
EPIDEMIOLOGY/GENETICS

www.obesityjournal.org Obesity | VOLUME 00 | NUMBER 00 | MONTH 2017 5



TA
BL

E
1.

(c
o

n
ti

n
u

e
d

).

A
u

th
o

r,

ye
a
r

S
e
tt

in
g

a
n

d

sa
m

p
le

si
ze

S
tu

d
y

d
e
si

g
n

D
a
ta

c
o

lle
c
ti

o
n

m
e
th

o
d

s

O
u

tc
o

m
e

re
p

o
rt

e
d

in

th
is

ta
b

le

M
e
a
n

c
a
lo

ri
e
s

p
u

rc
h

a
se

d

w
it

h
o

u
t

la
b

e
lin

g

M
e
an

c
a
lo

ri
e
s

p
u

rc
h

a
se

d

d
u

ri
n

g

la
b

e
lin

g

in
te

rv
e
n

ti
o

n

D
if
fe

re
n

c
e
:

(la
b

e
le

d
2

u
n

la
b

e
le

d
)

S
ig

n
if
ic

a
n

c
e

o
f

e
ff

e
c
t

a
n

d

d
ir

e
c
ti

o
n

Du
m

an
ov

sk
y

et
al

.,
20

11
7,

30
9

ad
ul

t
cu

st
om

er
s

in
20

07
an

d
8,

48
9

in
20

09
.

16
8

re
st

au
ra

nt
ou

tle
ts

of
11

fa
st

-f
oo

d
ch

ai
ns

in
NY

C.

Cr
os

s-
se

ct
io

na
ld

at
a

co
lle

ct
io

n
1

ye
ar

be
fo

re
an

d
9

m
on

th
s

af
te

r
ca

lo
rie

la
be

lin
g

la
w

.

Co
lle

ct
ed

cu
st

om
er

re
ce

ip
ts

an
d

co
nd

uc
te

d
su

rv
ey

s
up

on
ex

iti
ng

re
st

au
ra

nt
.

Un
ad

ju
st

ed
m

ea
n

to
ta

l
ca

lo
rie

s
pu

rc
ha

se
d.

20
07

ov
er

al
l:

82
8

[9
5%

CI
:

80
7-

84
9]

M
cD

on
al

d’
s:

82
9

[9
5%

CI
:

80
3-

83
6]

Bu
rg

er
Ki

ng
:

92
4

[9
5%

CI
:

88
9-

95
9]

W
en

dy
’s

:
85

8
[9

5%
CI

:
80

7-
90

9]
Su

bw
ay

:
74

9
[9

5%
CI

:
72

2-
77

6]
Au

Bo
n

Pa
in

:
55

5
[9

5%
CI

:
51

3-
59

6]
KF

C:
92

7
[9

5%
CI

:
89

6-
95

7]
Po

pe
ye

’s
:

94
9

[9
5%

CI
:

88
4-

1,
01

3]
Do

m
in

o’
s:

13
09

[9
5%

CI
:

97
9-

1,
64

0]
Pi

zz
a

Hu
t:

10
39

[9
5%

CI
:

96
3-

1,
11

5]
Pa

pa
Jo

hn
’s

:
62

3
[9

5%
CI

:
46

9-
77

7]
Ta

co
Be

ll:
77

3
[9

5%
CI

:
67

0-
87

6]

20
09

ov
er

al
l:

84
6

[9
5%

CI
:

82
6-

86
6]

M
cD

on
al

d’
s:

78
5

[9
5%

CI
:

75
9-

81
2]

Bu
rg

er
Ki

ng
:

96
7

[9
5%

CI
:

92
8-

1,
00

7]
W

en
dy

’s
:

82
1

[9
5%

CI
:

77
1-

87
1]

Su
bw

ay
:

88
2

[9
5%

CI
:

86
0-

90
5]

Au
Bo

n
Pa

in
:

47
5

[9
5%

CI
:

45
5-

49
4]

KF
C:

86
8

[9
5%

CI
:

84
2-

89
4]

Po
pe

ye
’s

:
97

5
[9

5%
CI

:
94

3-
1,

00
6]

Do
m

in
o’

s:
10

29
[9

5%
CI

:
86

2-
1,

19
6]

Pi
zz

a
Hu

t:
94

3
[9

5%
CI

:
83

7-
1,

04
9]

Pa
pa

Jo
hn

’s
:

57
1

[9
5%

CI
:

48
7-

65
6]

Ta
co

Be
ll:

80
8

[9
5%

CI
:

76
5-

85
1]

Ov
er

al
l:

1
18

c

M
cD

on
al

d’
s:

2
44

a,
c

Bu
rg

er
Ki

ng
:

1
43

c

W
en

dy
’s

:
2

37
c

Su
bw

ay
:

1
13

3a,
c

Au
Bo

n
Pa

in
:

2
80

a,
c

KF
C:

2
59

a,
c

Po
pe

ye
’s

:
1

26
c

Do
m

in
o’

s:
2

28
0c

Pi
zz

a
Hu

t:
2

96
c

Pa
pa

Jo
hn

’s
:

2
51

c

Ta
co

Be
ll:

1
35

c

M
ix

ed

Ho
lm

es
et

al
.,

20
13

Si
t-

do
w

n
re

st
au

ra
nt

at
pr

iv
at

e
cl

ub
in

US
to

w
n

(p
op

ul
at

io
n

of
53

,3
11

pe
op

le
).

1,
27

5
ki

ds
’

m
ea

l
or

de
rs

.

Lo
ng

itu
di

na
ld

es
ig

n
w

ith
co

nt
ro

la
nd

3
ty

pe
s

of
m

en
u

la
be

ls
,

w
hi

ch
w

er
e

ea
ch

in
tro

du
ce

d
fo

r
2

m
on

th
s.

La
be

lin
g

ap
pe

ar
ed

on
ly

on
co

m
bo

m
ea

ls
(4

53
co

m
bo

s
or

de
re

d
ou

t
of

1,
27

5
tra

ns
ac

tio
ns

).

Co
lle

ct
ed

sa
le

s
da

ta
.

Un
ad

ju
st

ed
m

ea
n

to
ta

l
ca

lo
rie

s
pu

rc
ha

se
d

in
ki

ds
’

m
ea

ls
.

Ba
se

lin
e

(n
o

la
be

l):
61

1
M

ea
su

re
s

of
va

ria
tio

n

no
t

re
po

rt
ed

fo
r

th
is

st
ud

y

Ca
lo

rie
an

d
fa

t
la

be
lin

g:
60

1
He

al
th

y
sy

m
bo

l:
60

7
Nu

tri
tio

n
ba

rg
ai

n
pr

ic
e:

60
5

2
10

c

2
4c

2
6c

Nu
ll

Obesity A Review of Menu Labeling Bleich et al.

6 Obesity | VOLUME 00 | NUMBER 00 | MONTH 2017 www.obesityjournal.org



TA
BL

E
1.

(c
o

n
ti

n
u

e
d

).

A
u

th
o

r,

ye
a
r

S
e
tt

in
g

a
n

d

sa
m

p
le

si
ze

S
tu

d
y

d
e
si

g
n

D
a
ta

c
o

lle
c
ti

o
n

m
e
th

o
d

s

O
u

tc
o

m
e

re
p

o
rt

e
d

in

th
is

ta
b

le

M
e
a
n

c
a
lo

ri
e
s

p
u

rc
h

a
se

d

w
it

h
o

u
t

la
b

e
lin

g

M
e
a
n

c
a
lo

ri
e
s

p
u

rc
h

a
se

d

d
u

ri
n

g

la
b

e
lin

g

in
te

rv
e
n

ti
o

n

D
if
fe

re
n

c
e
:

(la
b

e
le

d
2

u
n

la
b

e
le

d
)

S
ig

n
if
ic

a
n

c
e

o
f

e
ff

e
c
t

a
n

d

d
ir

e
c
ti

o
n

Ge
et

al
.,

20
14

Ta
bl

e
se

rv
ic

e
re

st
au

ra
nt

on
ca

m
pu

s
of

Pu
rd

ue
Un

iv
er

si
ty

.

Lo
ng

itu
di

na
ld

es
ig

n
w

ith
co

nt
ro

la
nd

3
ty

pe
s

of
m

en
us

,
ea

ch
in

tro
du

ce
d

fo
r

1
w

ee
k.

Re
st

au
ra

nt
sp

ec
ia

ls
no

t
in

cl
ud

ed
.

An
al

yz
ed

lu
nc

h
sa

le
s

tra
ns

ac
tio

n
da

ta
.

Un
ad

ju
st

ed
m

ea
n

to
ta

l
ca

lo
rie

s
pu

rc
ha

se
d.

Co
nt

ro
l:

85
6

M
ea

su
re

s
of

va
ria

tio
n

no
t

re
po

rt
ed

fo
r

th
is

st
ud

y

Ca
lo

rie
s

on
ly

:
73

0
He

al
th

y
sy

m
bo

l:
82

5
Nu

tri
en

t
lis

t:
77

1

Ca
lor

ies
on

ly:
2

12
6a,

c

He
alt

hy
sy

m
bo

l:
2

31
c

Nu
tri

en
tl

ist
:2

85
c

Si
gn

ifi
ca

nt
re

du
ct

io
n

in
ca

lo
rie

s

Kr
ie

ge
r

et
al

.,
20

13
7,

32
5

cu
st

om
er

s
ag

es
!

14
ye

ar
s.

40
fa

st
-f

oo
d

an
d

10
co

ffe
e

re
st

au
ra

nt
s

re
pr

es
en

tin
g

10
re

st
au

ra
nt

ch
ai

ns
in

Ki
ng

Co
un

ty
,

W
A.

Cr
os

s-
se

ct
io

na
ld

at
a

co
lle

ct
io

n
be

fo
re

an
d

af
te

r
ca

lo
rie

la
be

lin
g

la
w

.
Co

lle
ct

ed
da

ta
at

2
po

st
-la

be
lin

g
tim

e
po

in
ts

:
4-

6
m

on
th

s
po

st
an

d
16

-1
8

m
on

th
s

po
st

.

Co
lle

ct
ed

cu
st

om
er

re
ce

ip
ts

an
d

co
nd

uc
te

d
su

rv
ey

s
up

on
ex

iti
ng

re
st

au
ra

nt
.

Un
ad

ju
st

ed
m

ea
n

to
ta

l
ca

lo
rie

s
pu

rc
ha

se
d.

Ov
er

al
lf

oo
d

ch
ai

ns
:

90
9

[9
5%

CI
:

87
6-

94
1]

Bu
rg

er
ch

ai
ns

:
90

5
[9

5%
CI

:
83

0-
97

9]
Sa

nd
w

ic
h

ch
ai

ns
:

87
2

[9
5%

CI
:

84
2-

91
9]

Ta
co

ch
ai

ns
:

98
0

[9
5%

CI
:

93
6-

1,
02

3]
Co

ffe
e

ch
ai

ns
:

15
4

[9
5%

CI
:

43
-1

66
]

Fo
od

ch
ai

ns
Po

st
1:

92
1

[9
5%

CI
:8

88
-9

54
]

Po
st

2:
87

0
[9

5%
CI

:8
42

-8
99

]
Bu

rg
er

ch
ain

s
Po

st
1:

89
5

[9
5%

CI
:8

34
-9

57
]

Po
st

2:
89

2
[9

5%
CI

:8
31

-9
53

]
Sa

nd
wi

ch
ch

ain
s

Po
st

1:
90

7
[9

5%
CI

:8
66

-9
47

]
Po

st
2:

86
2

[9
5%

CI
:8

20
-9

04
]

Ta
co

ch
ain

s
Po

st
1:

97
1

[9
5%

CI
:8

85
-1

,0
57

]
Po

st
2:

86
7

[9
5%

CI
:8

16
-9

18
]

Co
ffe

e
ch

ain
s

Po
st

1:
14

4
[9

5%
CI

:1
20

-1
68

]
Po

st
2:

13
2

[9
5%

CI
:1

17
-1

47
]

1
13

c

2
38

a,
c

2
9c

2
13

c

1
35

c

2
10

c

2
9c

2
11

3a,
c

2
11

c

2
22

.1
a,

c

M
ix

ed

Review Obesity
EPIDEMIOLOGY/GENETICS

www.obesityjournal.org Obesity | VOLUME 00 | NUMBER 00 | MONTH 2017 7



TA
BL

E
1.

(c
o

n
ti

n
u

e
d

).

A
u

th
o

r,

ye
a
r

S
e
tt

in
g

a
n

d

sa
m

p
le

si
ze

S
tu

d
y

d
e
si

g
n

D
a
ta

c
o

lle
c
ti

o
n

m
e
th

o
d

s

O
u

tc
o

m
e

re
p

o
rt

e
d

in

th
is

ta
b

le

M
e
an

c
a
lo

ri
e
s

p
u

rc
h

a
se

d

w
it

h
o

u
t

la
b

e
lin

g

M
e
a
n

c
a
lo

ri
e
s

p
u

rc
h

a
se

d

d
u

ri
n

g

la
b

e
lin

g

in
te

rv
e
n

ti
o

n

D
if
fe

re
n

c
e
:

(la
b

e
le

d
2

u
n

la
b

e
le

d
)

S
ig

n
if
ic

a
n

c
e

o
f

e
ff

e
c
t

a
n

d

d
ir

e
c
ti

o
n

Pu
lo

s
et

al
.,

20
10

6
si

t-
do

w
n

re
st

au
ra

nt
s

in
Pi

er
ce

Co
un

ty
,

W
A.
"

16
,0

00
en

tre
es

pu
rc

ha
se

d.

Cr
os

s-
se

ct
io

na
ld

at
a

co
lle

ct
io

n
30

da
ys

be
fo

re
an

d
30

da
ys

af
te

r
vo

lu
nt

ar
y

ca
lo

rie
la

be
lin

g
im

pl
em

en
te

d.

Ite
m

ize
d

hi
st

or
ic

al
re

st
au

ra
nt

sa
le

s
da

ta
of

en
tr! e

e
ite

m
s

on
ly

.

Ad
ju

st
ed

m
ea

n
to

ta
l

ca
lo

rie
s

pu
rc

ha
se

d.
Co

va
ria

te
s:

en
tr! e

e
co

st
.

No
t

re
po

rte
d.

M
ea

su
re

s
of

va
ria

tio
n

no
t

re
po

rte
d

fo
r

th
is

st
ud

y
(e

xc
ep

t
fo

r
ov

er
al

ld
iff

er
en

ce
of

m
ea

ns
)

No
t

re
po

rte
d.

Ov
er

al
l:

2
15

a

[9
5%

CI
:

2
23

to
2

7]
b

Re
st

au
ra

nt
1:

2
16

.8
a,

c

Re
st

au
ra

nt
2:

2
55

.6
a,

c

Re
st

au
ra

nt
3:

2
53

.6
a,

c

Re
st

au
ra

nt
4:

2
20

.6
a,

c

Re
st

au
ra

nt
5:

12
.1

c

Re
st

au
ra

nt
6:

2
1.

0c

M
ix

ed

Sc
hw

ar
tz

et
al

.,
20

12
(E

xp
er

im
en

t
2)

39
9

cu
st

om
er

s
at

Ch
in

es
e

fa
st

-f
oo

d
re

st
au

ra
nt

on
th

e
ca

m
pu

s
of

Du
ke

Un
ive

rs
ity

an
d

its
ad

ja
ce

nt
M

ed
ic

al
Ce

nt
er

,
Du

rh
am

,
NC

.

Da
ta

co
lle

ct
io

n
be

fo
re

an
d

af
te

r
ca

lo
rie

la
be

lin
g

im
pl

em
en

te
d

on
m

en
u.

Co
lle

ct
ed

re
st

au
ra

nt
sa

le
s

tra
ns

ac
tio

n
da

ta
.

Un
ad

ju
st

ed
m

ea
n

to
ta

l
ca

lo
rie

s
pu

rc
ha

se
d.

Ba
se

lin
e

(c
on

tro
l):

1,
02

0
M

ea
su

re
s

of
va

ria
tio

n

no
t

re
po

rte
d

fo
r

th
is

st
ud

y

Ca
lo

rie
la

be
lin

g:
1,

03
3

1
13

c
Nu

ll

Cr
os

s-
se

ct
io

na
lc

om
pa

rin
g

la
be

le
d

vs
.u

nl
ab

el
ed

si
te

s
Au

ch
in

cl
os

s
et

al
.,

20
13

64
8

ad
ul

t
cu

st
om

er
s

(3
27

at
in

te
rv

en
tio

n
si

te
;

32
1

at
co

nt
ro

l
si

te
).

7
ou

tle
ts

of
1

fu
ll-

se
rv

ic
e

ch
ai

n
re

st
au

ra
nt

;
2

ou
tle

ts
in

Ph
ila

de
lp

hi
a

w
ith

m
en

u
la

be
lin

g,
5

ou
tle

ts
ou

ts
id

e
of

Ph
ila

de
lp

hi
a

w
ith

no
la

be
lin

g
(c

on
tro

l
si

te
s)

.

Cr
os

s-
se

ct
io

na
l,

co
m

-
pa

rin
g

in
te

rv
en

tio
n

an
d

co
nt

ro
lc

ity
.

Co
lle

ct
ed

cu
st

om
er

tra
ns

ac
tio

n
re

ce
ip

ts
an

d
co

nd
uc

te
d

su
rv

ey
s

up
on

ex
iti

ng
re

st
au

ra
nt

.

Un
ad

ju
st

ed
m

ea
n

to
ta

l
ca

lo
rie

s
or

de
re

d.
Co

va
ria

te
s:

ag
e,

ge
nd

er
,

ra
ce

/e
th

ni
ci

ty
,

in
co

m
e,

ed
uc

at
io

n,
da

y
of

w
ee

k,
fre

qu
en

cy
of

di
ni

ng
ou

t
at

si
t-

do
w

n
re

st
au

ra
nt

,
bo

dy
si

ze
.

Co
nt

ro
l:

1,
89

1
(S

D:
78

5)
Ph

ila
de

lp
hi

a:
1,

77
8

(S
D:

82
4)

2
15

5
[9

5%
CI

:
2

28
4

to
2

27
]a,

b
Si

gn
ifi

ca
nt

re
du

ct
io

n
in

ca
lo

rie
s

Obesity A Review of Menu Labeling Bleich et al.

8 Obesity | VOLUME 00 | NUMBER 00 | MONTH 2017 www.obesityjournal.org



TA
BL

E
1.

(c
o

n
ti

n
u

e
d

).

A
u

th
o

r,

ye
a
r

S
e
tt

in
g

a
n

d

sa
m

p
le

si
ze

S
tu

d
y

d
e
si

g
n

D
a
ta

c
o

lle
c
ti

o
n

m
e
th

o
d

s

O
u

tc
o

m
e

re
p

o
rt

e
d

in

th
is

ta
b

le

M
e
a
n

c
a
lo

ri
e
s

p
u

rc
h

a
se

d

w
it

h
o

u
t

la
b

e
lin

g

M
e
an

c
a
lo

ri
e
s

p
u

rc
h

a
se

d

d
u

ri
n

g

la
b

e
lin

g

in
te

rv
e
n

ti
o

n

D
if
fe

re
n

c
e
:

(la
b

e
le

d
2

u
n

la
b

e
le

d
)

S
ig

n
if
ic

a
n

c
e

o
f

e
ff

e
c
t

a
n

d

d
ir

e
c
ti

o
n

Re
nd

el
le

t
al

.,
20

14
24

5
ad

ul
t

cu
st

om
er

s
fro

m
2

Co
si

ch
ai

n
re

st
au

ra
nt

s
in

Ne
w

Ro
ch

el
le

,
NY

(la
be

le
d)

an
d

St
am

fo
rd

,
CT

(u
nl

ab
el

ed
).

Cr
os

s-
se

ct
io

na
l,

co
m

-
pa

rin
g

in
te

rv
en

tio
n

an
d

co
nt

ro
lc

ity
.

Co
nd

uc
te

d
su

rv
ey

s
up

on
ex

iti
ng

.
Un

ad
ju

st
ed

m
ea

n
to

ta
l

ca
lo

rie
s

or
de

re
d.

St
am

fo
rd

(c
on

tro
l):

74
3

(S
D:

16
9)

Ne
w

Ro
ch

el
le

(m
en

u
la

be
lin

g)
:

70
5

(S
D:

17
3)

2
39

c
Nu

ll

Qu
as

i-r
ea

l-w
or

ld
in

te
rv

en
tio

n
W

is
do

m
et

al
.,

20
10

Re
al

-w
or

ld
.

63
8

di
ne

rs
at

1
fa

st
-f

oo
d

sa
nd

w
ic

h
ch

ai
n

in
Pi

tts
bu

rg
h.

Ra
nd

om
ize

d
co

nt
ro

lle
d

fie
ld

ex
pe

rim
en

t.
2

se
pa

ra
te

st
ud

ie
s

co
nd

uc
te

d,
bu

t
ca

lo
rie

la
be

lin
g

an
al

ys
is

co
m

bi
ne

d
be

ca
us

e
m

an
ip

ul
at

io
n

di
d

no
t

di
ffe

r
ac

ro
ss

st
ud

ie
s.

Fa
ct

or
ia

ld
es

ig
n:

2
ca

lo
rie

la
be

lin
g

co
nd

iti
on

s
(la

be
lv

s.
no

la
be

lin
g)

3
2

da
ily

ca
lo

rie
re

co
m

m
en

da
-

tio
n

in
fo

rm
at

io
n

(y
es

/
no

)3
3

co
nv

en
ie

nc
e

m
an

ip
ul

at
io

ns
(fi

rs
t

pa
ge

of
m

en
u

ha
d

ei
th

er
m

os
tc

al
or

ic
,

le
as

tc
al

or
ic

,o
rm

ix
ed

sa
nd

w
ic

h
op

tio
ns

an
d

co
ns

um
er

s
ha

d
ch

oi
ce

to
or

de
rf

ro
m

se
co

nd
m

en
u

if
th

ey
w

an
te

d
to

se
e

al
l

op
tio

ns
(s

tu
dy

1)
or

se
e

al
lo

pt
io

ns
on

th
e

ne
xt

pa
ge

(s
tu

dy
2)

.

Ap
pr

oa
ch

ed
cu

st
om

er
s

up
on

en
te

rin
g

re
st

au
ra

nt
.

Pa
rti

c-
ip

an
ts

gi
ve

n
m

en
u

ba
se

d
on

fa
ct

or
ia

l
de

si
gn

.
As

ke
d

to
ch

oo
se

sa
nd

w
ic

h,
si

de
,

an
d

dr
in

k,
th

en
gi

ve
n

co
up

on
fo

r
th

at
m

ea
lt

o
re

de
em

in
si

de
.

Pa
rti

ci
pa

nt
s

re
ce

ive
d

fre
e

m
ea

li
n

ex
ch

an
ge

fo
r

co
m

pl
et

in
g

th
e

st
ud

y.

Ad
ju

st
ed

m
ea

n
to

ta
l

ca
lo

rie
s

pu
rc

ha
se

d.
Co

va
ria

te
s:

ge
nd

er
,

ag
e,

ra
ce

,
st

ud
y

nu
m

be
r,

co
nv

en
ie

nc
e

m
an

ip
ul

at
io

n.

Co
nt

ro
l:

85
1

(S
E:

36
)

Ca
lo

rie
la

be
lin

g:
79

0
(S

E:
19

)
Da

ily
ca

lo
rie

re
co

m
m

en
da

tio
n:

81
3

(S
E:

19
)

Ca
lo

rie
la

be
la

nd
da

ily
ca

lo
rie

re
co

m
m

en
da

tio
n:

75
2

(S
E:

No
tr

ep
or

te
d)

2
61

a

2
38

a

2
99

a

N
no

t
re

po
rte

d
fo

r
su

bg
ro

up
s

so
ca

nn
ot

ca
lc

ul
at

e
CI

fo
r

di
ffe

re
nc

e
of

m
ea

ns

Si
gn

ifi
ca

nt
re

du
ct

io
n

in
ca

lo
rie

s

a
P
<

0
.0

5
.

b
A

u
th

o
r

re
p

o
rt

ed
9
5
%

co
n
fid

en
ce

in
te

rv
al

(C
I)

fo
r

d
iff

er
en

ce
in

m
ea

n
s.

c
T
h
e

st
u
d

y
sa

m
p

le
w

as
n
o
n
in

d
ep

en
d

en
t,

an
d

w
e

la
ck

ed
th

e
in

fo
rm

at
io

n
to

ca
lc

u
la

te
th

e
C

I.
U

n
ad

ju
st

ed
m

ea
n
s

ar
e

re
p

o
rt

ed
u
n
le

ss
p

ap
er

o
n
ly

re
p

o
rt

ed
ad

ju
st

ed
n
u
m

b
er

s.
A

n
ab

se
n
ce

o
f

st
an

d
ar

d
d

ev
ia

tio
n

(S
D

),
st

an
d

ar
d

er
ro

r
(S

E
),

o
r

C
I
in

d
ic

at
es

it
w

as
n
o
t

re
p

o
rt

ed
in

th
e

p
ap

er
.

Review Obesity
EPIDEMIOLOGY/GENETICS

www.obesityjournal.org Obesity | VOLUME 00 | NUMBER 00 | MONTH 2017 9



TA
B

LE
2

R
e
a
l-

w
o

rl
d

c
a
fe

te
ri

a
st

u
d

ie
s

o
f

m
e
n

u
la

b
e
lin

g

A
u

th
o

r,

ye
a
r

S
e
tt

in
g

a
n

d

sa
m

p
le

si
ze

S
tu

d
y

d
e
si

g
n

M
e
th

o
d

s

O
u

tc
o

m
e

re
p

o
rt

e
d

in
th

is
ta

b
le

C
a
lo

ri
e
s

p
u

rc
h

a
se

d
:

c
o

n
tr

o
l

g
ro

u
p

(u
n

la
b

e
le

d
)

C
a
lo

ri
e
s

p
u

rc
h

a
se

d
:

in
te

rv
e
n

ti
o

n

g
ro

u
p

(la
b

e
le

d
)

D
if
fe

re
n

c
e
:

(la
b

e
le

d
2

u
n

la
b

e
le

d
)

S
ig

n
if
ic

a
n

c
e

o
f

e
ff

e
c
t

a
n

d

d
ir

e
c
ti

o
n

Pr
e/

po
st

de
si

gn
w

ith
ou

t
co

m
pa

ris
on

si
te

Sc
ho

ol
/u

ni
ve

rs
ity

ca
fe

te
ria

Ch
u

et
al

.,
20

09
1

co
lle

ge
di

ni
ng

ha
ll

at
Oh

io
St

at
e

Un
ive

rs
ity

.
La

be
le

d
12

ho
t

en
tre

es
w

ith
th

e
fo

llo
w

in
g

in
fo

rm
at

io
n:

ca
lo

rie
s

an
d

se
rv

in
g

si
ze

,
fa

t,
pr

ot
ei

n,
an

d
ca

rb
oh

yd
ra

te
s

in
gr

am
s.

Qu
as

i-e
xp

er
im

en
ta

l,
si

n-
gl

e
gr

ou
p

in
te

rr
up

te
d

tim
e

se
rie

s.
3

pe
rio

ds
:

(1
)b

as
el

in
e

(1
4

da
ys

);
(2

)
nu

tri
tio

n
la

be
ls

(1
4

da
ys

);
(3

)p
os

t
la

be
ls

(1
3

da
ys

).

Di
ni

ng
ha

ll
el

ec
tro

ni
ca

lly
tra

ck
ed

sa
le

s
da

ta
fo

r
th

e
12

la
be

le
d

ho
t

en
tre

es
.

Un
ad

ju
st

ed
m

ea
n

en
tr! e

e
ca

lo
rie

s.
Pr

e
la

be
lin

g:
64

7
M

ea
su

re
s

of
va

ria
tio

n

no
t

re
po

rt
ed

fo
r

th
is

st
ud

y

No
t

re
po

rte
d

Di
ffe

re
nc

e:
la

st
da

y
of

ba
se

lin
e

–
fir

st
da

y
of

la
be

lin
g

2
12

a,
c

Si
gn

ifi
ca

nt
re

du
ct

io
n

in
ca

lo
rie

s

Ha
m

m
on

d
et

al
.,

20
15

15
9

un
iv

er
si

ty
st

ud
en

ts
!

16
ye

ar
s

of
ag

e.
Un

ive
rs

ity
ca

fe
te

ria
in

so
ut

hw
es

te
rn

On
ta

rio
,

Ca
na

da
.

Na
tu

ra
lis

tic
co

ho
rt

st
ud

y.
Da

ta
co

lle
ct

ed
on

sa
m

e
in

di
vi

du
al

s
be

fo
re

an
d

af
te

r
ca

lo
rie

la
be

lin
g

in
te

rv
en

tio
n.

Ca
fe

te
ria

pa
tro

ns
ap

pr
oa

ch
ed

to
co

m
pl

et
e

ex
it

su
rv

ey
at

ba
se

lin
e

an
d

6-
w

ee
k

fo
llo

w
-u

p
du

rin
g

lu
nc

h
an

d
di

nn
er

ho
ur

s.
Ca

lo
rie

s
or

de
re

d
an

d
co

ns
um

ed
ba

se
d

on
se

lf-
re

po
rte

d
ite

m
s

pu
rc

ha
se

d
an

d
gu

id
ed

es
tim

at
es

of
am

ou
nt

ea
te

n.

M
ea

n
to

ta
lc

al
or

ie
s

or
de

re
d

an
d

co
ns

um
ed

in
a

m
ea

l.
N

ot
e:

M
ea

n
ca

lo
rie

s
un

ad
ju

st
ed

;
di

ffe
r-

en
ce

in
ca

lo
rie

s
ad

ju
st

ed
.

Co
va

ria
te

s:
se

x,
BM

I,
ra

ce
,

pe
rc

ei
ve

d
ge

ne
ra

lh
ea

lth
,

w
ei

gh
t

pe
rc

ep
tio

n,
w

ei
gh

t
as

pi
ra

tio
n.

Pr
e

la
be

lin
g

C
al

or
ie

s
or

de
re

d:
82

5
(S

D:
33

6)
C

al
or

ie
s

co
ns

um
ed

:
76

9
(S

D:
34

2)

Ca
lo

rie
la

be
lin

g
C

al
or

ie
s

or
de

re
d:

73
4

(S
D:

33
1)

C
al

or
ie

s
co

ns
um

ed
:

67
1

(S
D:

32
7)

2
91

a,
c

2
98

a,
c

Si
gn

ifi
ca

nt
re

du
ct

io
n

in
ca

lo
rie

s

Hu
ns

be
rg

er
et

al
.,

20
15

Av
er

ag
e

of
53

1
st

ud
en

ts
pe

r
da

y
ag

ed
11

to
15

at
ru

ra
l,

lo
w

-
in

co
m

e
m

id
dl

e
sc

ho
ol

ca
fe

te
ria

In
M

ad
ra

s,
OR

.

Ga
th

er
ed

da
ta

17
da

ys
pr

e
ca

lo
rie

la
be

lin
g

an
d

17
da

ys
po

st
ca

lo
rie

la
be

lin
g.

Co
nd

uc
te

d
qu

al
ita

tiv
e

in
te

rv
ie

w
s

w
ith

32
st

ud
en

ts
.

Gr
os

s
ca

lo
rie

s
se

rv
ed

pe
r

st
ud

en
t

m
ea

su
re

d
ea

ch
da

y.
Id

en
tic

al
m

en
u

se
rv

ed
on

da
ys

w
ith

an
d

w
ith

ou
t

la
be

ls
.

Un
ad

ju
st

ed
m

ea
n

ca
lo

rie
s

or
de

re
d

pe
r

st
ud

en
t.

Pr
e

la
be

lin
g:

66
8

[9
5%

CI
:

53
0-

80
6]

Ca
lo

rie
la

be
ls

:
62

1
[9

5%
CI

:
49

9-
74

3]
2

47
a,

b
[9

5%
CI

:
2

77
to

2
18

]b
Si

gn
ifi

ca
nt

re
du

ct
io

n
in

ca
lo

rie
s

Li
lli

co
et

al
.,

20
15

29
9

fe
m

al
e

un
iv

er
si

ty
st

ud
en

ts
!

16
ye

ar
s

of
ag

e.
Un

ive
rs

ity
ca

fe
te

ria
in

so
ut

hw
es

te
rn

On
ta

rio
,

Ca
na

da
.

Na
tu

ra
lis

tic
co

ho
rt

st
ud

y.
Da

ta
co

lle
ct

ed
on

sa
m

e
in

di
vi

du
al

s
be

fo
re

an
d

af
te

r
ca

lo
rie

la
be

lin
g

in
te

rv
en

tio
n.

Ca
fe

te
ria

pa
tro

ns
w

er
e

ap
pr

oa
ch

ed
to

co
m

pl
et

e
ex

it
su

rv
ey

at
ba

se
lin

e
an

d
fo

llo
w

-u
p

du
rin

g
lu

nc
h

an
d

di
nn

er
ho

ur
s.

M
ea

n
to

ta
lc

al
or

ie
s

co
ns

um
ed

N
ot

e:
M

ea
n

ca
lo

rie
s

un
ad

ju
st

ed
;

di
ffe

r-
en

ce
in

ca
lo

rie
s

ad
ju

st
ed

.

Pr
e

la
be

lin
g:

66
1

(S
D:

30
9)

Ca
lo

rie
la

be
ls

:
60

1
(S

D:
28

2)
2

60
c

Nu
ll

Obesity A Review of Menu Labeling Bleich et al.

10 Obesity | VOLUME 00 | NUMBER 00 | MONTH 2017 www.obesityjournal.org



TA
BL

E
2.

(c
o

n
ti

n
u

e
d

).

A
u

th
o

r,

ye
a
r

S
e
tt

in
g

a
n

d

sa
m

p
le

si
ze

S
tu

d
y

d
e
si

g
n

M
e
th

o
d

s

O
u

tc
o

m
e

re
p

o
rt

e
d

in
th

is
ta

b
le

C
a
lo

ri
e
s

p
u

rc
h

a
se

d
:

c
o

n
tr

o
l

g
ro

u
p

(u
n

la
b

e
le

d
)

C
a
lo

ri
e
s

p
u

rc
h

a
se

d
:

in
te

rv
e
n

ti
o

n

g
ro

u
p

(la
b

e
le

d
)

D
if
fe

re
n

c
e
:

(la
b

e
le

d
2

u
n

la
b

e
le

d
)

S
ig

n
if
ic

a
n

c
e

o
f

e
ff

e
c
t

a
n

d

d
ir

e
c
ti

o
n

Ca
lo

rie
s

or
de

re
d

an
d

co
ns

um
ed

w
er

e
ba

se
d

on
se

lf-
re

po
rte

d
ite

m
s

pu
rc

ha
se

d
an

d
gu

id
ed

es
tim

at
es

of
am

ou
nt

ea
te

n.

Co
va

ria
te

s:
ea

tin
g

di
st

ur
ba

nc
e,

BM
I,

ra
ce

,
pe

rc
ei

ve
d

st
re

ss
le

ve
l,

w
ei

gh
t

pe
rc

ep
tio

ns
,

w
ei

gh
t

as
pi

ra
tio

ns
.

M
ili

ch
et

al
.,

19
76

45
0

fe
m

al
e

em
pl

oy
ee

s.
W

or
kp

la
ce

ca
fe

te
ria

at
No

rth
Ca

ro
lin

a
M

em
or

ia
lH

os
pi

ta
l,

Ch
ap

el
Hi

ll,
NC

.

Cr
os

s-
se

ct
io

na
ld

at
a

co
lle

ct
io

n
be

fo
re

an
d

af
te

r
ca

lo
rie

la
be

lin
g

in
te

rv
en

tio
n.

2
w

ee
ks

of
ba

se
lin

e,
1

w
ee

k
of

pr
ic

e
in

cr
ea

se
(5

-1
0

ce
nt

s
on

ap
pr

ox
im

at
el

y
ha

lf
of

th
e

fo
od

ite
m

s
–

ca
fe

te
ria

m
an

ag
e-

m
en

t
di

d
th

is
,

w
as

no
t

pa
rt

of
or

ig
in

al
st

ud
y

de
si

gn
an

d
no

t
in

te
nd

ed
to

im
pa

ct
he

al
th

fu
ln

es
s

of
pu

rc
ha

se
s)

,
an

d
1

w
ee

k
of

ca
lo

rie
la

be
lin

g.

Re
co

rd
ed

bo
dy

si
ze

,
ev

er
y

fo
od

ite
m

pu
rc

ha
se

d
(e

xc
lu

di
ng

so
da

s
an

d
co

nd
im

en
ts

),
an

d
to

ta
lp

ric
e

in
di

ca
te

d
on

ca
sh

re
gi

st
er

ev
er

y
M

on
da

y,
W

ed
ne

sd
ay

,
an

d
Fr

id
ay

.

Un
ad

ju
st

ed
m

ea
n

to
ta

l
ca

lo
rie

s
pu

rc
ha

se
d,

ex
cl

ud
in

g
so

da
s

co
nd

im
en

ts
.

Pr
e

la
be

lin
g:

50
7

Un
ex

pe
ct

ed
pr

ic
e

in
cr

ea
se

(n
o

la
be

ls
):

52
5

M
ea

su
re

s
of

va
ria

tio
n

no
t

re
po

rte
d

fo
r

th
is

st
ud

y

Ca
lo

rie
la

be
ls

:
45

9
45

9
2

48
c

2
66

a,
c

Si
gn

ifi
ca

nt
re

du
ct

io
n

in
ca

lo
rie

s

Ni
ko

la
ou

et
al

.,
20

14
12

0
un

iv
er

si
ty

st
ud

en
ts

.
Un

iv
er

si
ty

ca
fe

te
ria

at
Un

iv
er

si
ty

of
Gl

as
go

w
,

Sc
ot

la
nd

.

In
te

rr
up

te
d

tim
e-

se
rie

s
de

si
gn

.
Ye

ar
1:

no
ca

lo
rie

la
be

ls
.

Ye
ar

2:
ca

lo
rie

la
be

ls
.

Ob
se

rv
ed

an
d

re
co

rd
ed

al
li

te
m

s
on

th
e

tra
ys

of
fir

st
10

0
m

ea
ls

se
le

ct
ed

du
rin

g
14

da
ys

id
en

tif
ie

d
as

ha
vi

ng
ch

oi
ce

s
w

ith
w

id
e

ca
lo

rie
ra

ng
e

du
rin

g
ea

ch
la

be
lin

g
pe

rio
d.

As
se

ss
ed

se
lf-

re
po

rte
d

m
ea

n
w

ei
gh

t
ch

an
ge

s
(v

al
id

at
ed

w
ith

su
b-

sa
m

pl
e

of
ob

je
ct

iv
e

w
ei

gh
ts

).

Un
ad

ju
st

ed
m

ea
n

ca
lo

rie
s

or
de

re
d.

Pr
e

la
be

lin
g

Fe
m

al
es

:
70

9
(S

D:
10

1)
M

al
es

:
73

4
(S

D:
10

1)

Ca
lo

rie
la

be
ls

Fe
m

al
es

:
62

8
(S

D:
10

5)
M

al
es

:
69

2
(S

D:
10

5)
Ca

lo
rie

la
be

l1
da

ily
ca

lo
ric

re
co

m
m

en
da

tio
n

Fe
m

al
es

:
53

4
(S

D:
11

6)
M

al
es

:
62

2
(S

D:
11

6)

2
81

a,
c

2
42

a,
c

2
17

5a,
c

2
11

2a,
c

Si
gn

ifi
ca

nt
re

du
ct

io
n

in
ca

lo
rie

s

Review Obesity
EPIDEMIOLOGY/GENETICS

www.obesityjournal.org Obesity | VOLUME 00 | NUMBER 00 | MONTH 2017 11



TA
BL

E
2.

(c
o

n
ti

n
u

e
d

).

A
u

th
o

r,

ye
a
r

S
e
tt

in
g

a
n

d

sa
m

p
le

si
ze

S
tu

d
y

d
e
si

g
n

M
e
th

o
d

s

O
u

tc
o

m
e

re
p

o
rt

e
d

in
th

is
ta

b
le

C
a
lo

ri
e
s

p
u

rc
h

a
se

d
:

c
o

n
tr

o
l

g
ro

u
p

(u
n

la
b

e
le

d
)

C
a
lo

ri
e
s

p
u

rc
h

a
se

d
:

in
te

rv
e
n

ti
o

n

g
ro

u
p

(la
b

e
le

d
)

D
if
fe

re
n

c
e
:

(la
b

e
le

d
2

u
n

la
b

e
le

d
)

S
ig

n
if
ic

a
n

c
e

o
f

e
ff

e
c
t

a
n

d

d
ir

e
c
ti

o
n

W
or

kp
la

ce
ca

fe
te

ria
Sc

hm
itz

an
d

Fi
el

di
ng

,
19

86
2,

00
0

em
pl

oy
ee

s
di

ni
ng

on
-s

ite
.

Co
m

pa
ny

lo
ca

te
d

in
so

ut
he

rn
Ca

lif
or

ni
a.

Cr
os

s-
se

ct
io

na
ld

at
a

co
lle

ct
io

n
be

fo
re

an
d

af
te

r
ca

lo
rie

la
be

lin
g

in
te

rv
en

tio
n.

Re
se

ar
ch

as
si

st
an

t
re

co
rd

ed
ev

er
y

10
th

cu
st

om
er

’s
pu

rc
ha

se
fo

r
2

w
ee

ks
pr

e
an

d
po

st
ca

lo
rie

la
be

lin
g.

M
ea

n
to

ta
lc

al
or

ie
s

pu
rc

ha
se

d
pe

r
tra

y.
Co

nt
ro

l:
63

8
(S

D:
40

0)
Ca

lo
rie

la
be

lin
g:

56
7

(S
D:

35
3)

2
71

a,
c

Si
gn

ifi
ca

nt
re

du
ct

io
n

in
ca

lo
rie

s

Us
sh

er
et

al
.,

20
15

2,
00

4
st

af
f

an
d

vi
si

to
rs

di
ni

ng
at

ho
sp

ita
l

ca
fe

te
ria

in
Ire

la
nd

Cr
os

s-
se

ct
io

na
ld

at
a

co
lle

ct
io

n
be

fo
re

an
d

af
te

r
ca

lo
rie

la
be

lin
g

in
te

rv
en

tio
n.

Ob
se

rv
ed

ca
lo

rie
s

pu
rc

ha
se

d
du

rin
g

br
ea

kf
as

t
an

d
lu

nc
h

m
ea

ls
fo

r
5

da
ys

pr
e

la
be

lin
g

an
d

6
w

ee
ks

po
st

la
be

lin
g.

M
ea

n
to

ta
lc

al
or

ie
s

pu
rc

ha
se

d
pe

r
m

ea
l.

M
al

es
Br

ea
kf

as
t:

59
8

Lu
nc

h:
81

3
Bo

th
:

66
8

Fe
m

al
es

Br
ea

kf
as

t:
41

9
Lu

nc
h:

63
5

Bo
th

:
53

0

M
al

es

Br
ea

kf
as

t:
58

5
Lu

nc
h:

62
2

Bo
th

:
61

2
Fe

m
al

es

Br
ea

kf
as

t:
40

6
Lu

nc
h:

55
1

Bo
th

:
49

6

M
al

es
Br

ea
kf

as
t:

2
13

c

Lu
nc

h:
2

19
1a,

c

Bo
th

:
2

56
a,

c

Fe
m

al
es

Br
ea

kf
as

t:
2

13
c

Lu
nc

h:
2

84
a,

c

Bo
th

:
2

34
c

Si
gn

ifi
ca

nt
re

du
ct

io
n

in
ca

lo
rie

s

Qu
as

i-r
ea

l-w
or

ld
in

te
rv

en
tio

n
Va

nE
pp

s
et

al
.,

20
15

24
9

co
rp

or
at

e
em

pl
oy

ee
s

di
ni

ng
at

on
-s

ite
ca

fe
te

ria
pl

ac
ed

lu
nc

h
or

de
rs

on
ne

w
ly

la
un

ch
ed

w
eb

si
te

.
Co

m
pa

ny
lo

ca
tio

n
in

Lo
ui

sv
ille

,
KY

.

Ra
nd

om
ize

d,
co

nt
ro

lle
d

fie
ld

ex
pe

rim
en

t.
4

co
nd

iti
on

s:
(1

)n
o

la
be

ls
;

(2
)c

al
or

ie
la

be
ls

;
(3

)t
ra

ffi
c

lig
ht

la
be

ls
;

(4
)c

al
or

ie
la

be
ls

pl
us

tra
ffi

c
lig

ht
s.

Pa
rti

ci
pa

nt
s

or
de

re
d

lu
nc

he
s

to
be

pi
ck

ed
up

fro
m

on
-s

ite
co

rp
or

at
e

ca
fe

te
ria

vi
a

w
eb

si
te

ov
er

4-
w

ee
k

st
ud

y
pe

rio
d.

M
ea

n
to

ta
lc

al
or

ie
s

or
de

re
d

pe
r

m
ea

l.
Co

va
ria

te
s:

m
ul

tip
le

or
de

rs
by

in
di

vi
du

al
pa

rti
ci

pa
nt

s.

Co
nt

ro
l:

60
1

(S
E:

18
)

Ca
lo

rie
la

be
lin

g:
53

8
(S

E:
31

)
Tr

af
fic

lig
ht

la
be

lin
g:

53
2

(S
E:

33
)

Ca
lo

rie
1

tra
ffi

c
lig

ht
la

be
lin

g:
52

8
(S

E:
33

)

2
63

[9
5%

CI
:

2
12

4
to

2
2]

a

2
69

[9
5%

CI
:

2
13

4
to

2
5]

a

2
73

[9
5%

CI
:

2
13

9
to

2
6]

a

Si
gn

ifi
ca

nt
re

du
ct

io
n

in
ca

lo
rie

s

a
P
<

0
.0

5
.

b
A

u
th

o
r

re
p

o
rt

ed
9
5
%

co
n
fid

en
ce

in
te

rv
al

(C
I)

fo
r

d
iff

er
en

ce
in

m
ea

n
s.

c
T
h
e

st
u
d

y
sa

m
p

le
w

as
n
o
n
in

d
ep

en
d

en
t

an
d

w
e

la
ck

ed
th

e
in

fo
rm

at
io

n
to

ca
lc

u
la

te
th

e
C

I.
U

n
ad

ju
st

ed
m

ea
n
s

ar
e

re
p

o
rt

ed
u
n
le

ss
p

ap
er

o
n
ly

re
p

o
rt

ed
ad

ju
st

ed
n
u
m

b
er

s.
A

n
ab

se
n
ce

o
f

st
an

d
ar

d
d

ev
ia

tio
n

(S
D

),
st

an
d

ar
d

er
ro

r
(S

E
),

o
r

C
I
in

d
ic

at
es

it
w

as
n
o
t

re
p

o
rt

ed
in

th
e

p
ap

er
.

Obesity A Review of Menu Labeling Bleich et al.

12 Obesity | VOLUME 00 | NUMBER 00 | MONTH 2017 www.obesityjournal.org



TA
B

LE
3

L
a
b

o
ra

to
ry

o
r

si
m

u
la

ti
o

n
st

u
d

ie
s

o
f

m
e
n

u
la

b
e
lin

g

A
u

th
o

r,

ye
a
r

S
e
tt

in
g

a
n

d

sa
m

p
le

si
ze

S
tu

d
y

d
e
si

g
n

M
e
th

o
d

s

O
u

tc
o

m
e

re
p

o
rt

e
d

in
th

is
ta

b
le

C
a
lo

ri
e
s

p
u

rc
h

a
se

d
:

c
o

n
tr

o
l

g
ro

u
p

(u
n

la
b

e
le

d
)

C
a
lo

ri
e
s

p
u

rc
h

a
se

d
:

in
te

rv
e
n

ti
o

n

g
ro

u
p

(la
b

e
le

d
)

D
if
fe

re
n

c
e
:

(la
b

e
le

d
2

u
n

la
b

e
le

d
)

S
ig

n
if
ic

a
n

c
e

o
f

e
ff

e
c
t

a
n

d

d
ir

e
c
ti

o
n

La
bo

ra
to

ry
,

ac
tu

al
fo

od
se

le
ct

io
n

an
d

co
ns

um
pt

io
n

Ha
m

m
on

d
et

al
.,

20
13

La
bo

ra
to

ry
.

63
5

Ca
na

di
an

ad
ul

ts
18

ye
ar

s
of

ag
e

or
ol

de
r.

Ra
nd

om
ize

d
co

nt
ro

lle
d

ex
pe

rim
en

t.

4
co

nd
iti

on
s:

(1
)n

o
in

fo
rm

at
io

n;

(2
)c

al
or

ie
in

fo
rm

at
io

n;

(3
)c

al
or

ie
s

pl
us

tra
ffi

c

lig
ht

s
w

ith
hi

gh
/m

ed
/lo

w

te
xt

;

(4
)c

al
or

ie
,

so
di

um
,

fa
t,

an
d

su
ga

r
co

nt
en

t
pl

us

m
ul

tip
le

tra
ffi

c
lig

ht
s

w
ith

hi
gh

/m
ed

/lo
w

te
xt

.

Pa
rti

ci
pa

nt
s

or
de

re
d

fre
e

m
ea

lf
ro

m
Su

bw
ay

m
en

u.

Fo
od

in
ta

ke
m

ea
su

re
d

by

w
ei

gh
in

g
fo

od
.

M
ea

n
ca

lo
rie

s
or

de
re

d.

M
ea

n
ca

lo
rie

s
co

ns
um

ed
.

N
ot

e:
M

ea
n

ca
lo

rie
s

an
d

di
ffe

re
nc

es
fo

r
ca

lo
rie

s

or
de

re
d

un
ad

ju
st

ed
;

di
ffe

re
nc

e
in

ca
lo

rie
s

Ca
lo

rie
s

co
ns

um
ed

ad
ju

st
ed

.

Co
va

ria
te

s:
ag

e,
se

x,

ed
uc

at
io

n,
et

hn
ic

ity
,

BM
I.

Co
nt

ro
l

C
al

or
ie

s
or

de
re

d:
90

3

(S
D:

31
9)

C
al

or
ie

s
co

ns
um

ed
:

84
0

(S
D:

31
9)

Ca
lo

rie
la

be
l

C
al

or
ie

s
or

de
re

d:
85

1

(S
D:

36
6)

C
al

or
ie

s
co

ns
um

ed
:

74
4

(S
D:

36
8)

Ca
lo

rie
s1

tra
ffi

c
lig

ht

la
be

lin
g

C
al

or
ie

s
or

de
re

d:
85

7

(S
D:

36
6)

C
al

or
ie

s
co

ns
um

ed
:

77
7

(S
D:

35
1)

M
ul

tip
le

tra
ffi

c
lig

ht
la

be
lin

g

C
al

or
ie

s
or

de
re

d:
85

6

(S
D:

34
5)

C
al

or
ie

s
co

ns
um

ed
:

76
5

(S
D:

32
6)

2
52

[9
5%

CI
:

2
12

7
to

23
]

2
96

[9
5%

CI
:

2
17

1
to

2
21

]a

2
46

[9
5%

CI
:

2
12

2
to

30
]

2
63

[9
5%

CI
:

2
13

7
to

11
]

2
47

[9
5%

CI
:

2
12

1
to

27
]

2
75

[9
5%

CI
:

2
14

7
to

2
3]

Si
gn

ifi
ca

nt
re

du
ct

io
n

in
ca

lo
rie

s

Ha
rn

ac
k

et
al

.,
20

08
La

bo
ra

to
ry

.

59
4

ad
ul

ts
an

d
ad

ol
es

ce
nt

s

16
or

ol
de

r
in

M
in

ne
ap

ol
is

an
d

St
.

Pa
ul

,
M

N.

Ra
nd

om
ize

d
co

nt
ro

lle
d

ex
pe

rim
en

t.

4
co

nd
iti

on
s:

(1
)s

ta
nd

ar
d

m
en

u;

(2
)c

al
or

ie
la

be
ls

;

(3
)v

al
ue

si
ze

pr
ic

in
g;

(4
)c

al
or

ie
la

be
ls

pl
us

va
lu

e
si

ze
pr

ic
in

g.

M
en

us
w

ith
ca

lo
rie

la
be

ls
al

so
in

cl
ud

ed

in
fo

rm
at

io
n

ab
ou

t
da

ily

re
co

m
m

en
de

d
ca

lo
ric

in
ta

ke
.

Pa
rti

ci
pa

nt
s

or
de

re
d

m
ea

ls

fro
m

M
cD

on
al

d’
s

m
en

us
.

Th
ey

w
er

e
in

iti
al

ly
to

ld
th

ey

w
ou

ld
pa

y
fo

r
th

ei
r

m
ea

ls
bu

t
ul

tim
at

el
y

di
d

no
t.

Fo
od

in
ta

ke
m

ea
su

re
d

by

w
ei

gh
in

g
fo

od
.

Un
ad

ju
st

ed
m

ea
n

to
ta

l

ca
lo

rie
s

or
de

re
d.

Co
nt

ro
l:

82
8

(S
D:

40
1)

Ca
lo

rie
la

be
l1

da
ily

re
co

m
m

en
da

tio
n:

87
4

(S
D:

43
9)

Va
lu

e
pr

ic
in

g:
88

2

(S
D:

35
4)

Ca
lo

rie
la

be
l1

da
ily

re
co

m
m

en
da

tio
n

1

va
lu

e
pr

ic
in

g:
84

2

(S
D:

42
5)

1
46

[9
5%

CI
:

2
49

to
14

1]

1
54

[9
5%

CI
:

2
33

to
14

1]

1
14

[9
5%

CI
:

2
80

to
10

8]

Nu
ll

Ja
m

es
et

al
.,

20
14

La
bo

ra
to

ry
.

30
0

pa
rti

ci
pa

nt
s

fro
m

Te
xa

s
Ch

ris
tia

n

Un
iv

er
si

ty
,

ag
es

18
-3

0.

Ra
nd

om
ize

d
co

nt
ro

lle
d

ex
pe

rim
en

t.

3
co

nd
iti

on
s:

(1
)c

on
tro

l;

(2
)c

al
or

ie
la

be
ls

;

(3
)e

xe
rc

is
e

eq
ui

va
le

nt

(m
in

ut
es

of
br

is
k

w
al

ki
ng

)
la

be
ls

.

Pa
rti

ci
pa

nt
s

or
de

re
d

fro
m

m
en

us
.

Fo
od

in
ta

ke
m

ea
su

re
d

by

w
ei

gh
in

g
fo

od
.

Ad
ju

st
ed

m
ea

n
to

ta
l

ca
lo

rie
s

or
de

re
d.

Ad
ju

st
ed

m
ea

n
to

ta
l

ca
lo

rie
s

co
ns

um
ed

.

Co
va

ria
te

s:
pr

em
ea

lh
un

ge
r

le
ve

l,
se

x.

Co
nt

ro
l

C
al

or
ie

s
or

de
re

d:
90

2

[9
5%

CI
:

84
0-

96
3]

C
al

or
ie

s
co

ns
um

ed
:

77
0

[9
5%

CI
:

71
7-

82
3]

Ca
lo

rie
la

be
l

C
al

or
ie

s
or

de
re

d:
82

7

[9
5%

CI
:

76
6-

88
8]

C
al

or
ie

s
co

ns
um

ed
:

72
2

[9
5%

CI
:

66
9-

77
6]

Ex
er

ci
se

la
be

l

C
al

or
ie

s
or

de
re

d:
76

3

[9
5%

CI
:

70
3-

82
4]

C
al

or
ie

s
co

ns
um

ed
:

67
3

[9
5%

CI
:

62
0-

72
5]

2
75

[9
5%

CI
:

2
84

to
2

66
]

2
48

[9
5%

CI
:

2
56

to
2

40
]

2
13

9
[9

5%
CI

:

2
14

8
to

2
13

0]
a

2
97

[9
5%

CI
:

2
10

4
to

2
90

]

M
ix

ed

Review Obesity
EPIDEMIOLOGY/GENETICS

www.obesityjournal.org Obesity | VOLUME 00 | NUMBER 00 | MONTH 2017 13



TA
BL

E
3.

(c
o

n
ti

n
u

e
d

).

A
u

th
o

r,

ye
a
r

S
e
tt

in
g

a
n

d

sa
m

p
le

si
ze

S
tu

d
y

d
e
si

g
n

M
e
th

o
d

s

O
u

tc
o

m
e

re
p

o
rt

e
d

in
th

is
ta

b
le

C
a
lo

ri
e
s

p
u

rc
h

a
se

d
:

c
o

n
tr

o
l

g
ro

u
p

(u
n

la
b

e
le

d
)

C
a
lo

ri
e
s

p
u

rc
h

a
se

d
:

in
te

rv
e
n

ti
o

n

g
ro

u
p

(la
b

e
le

d
)

D
if
fe

re
n

c
e
:

(la
b

e
le

d
2

u
n

la
b

e
le

d
)

S
ig

n
if
ic

a
n

c
e

o
f

e
ff

e
c
t

a
n

d

d
ir

e
c
ti

o
n

Pl
at

ki
n

et
al

.,
20

14
La

bo
ra

to
ry

.

62
fe

m
al

es
w

ith
ov

er
w

ei
gh

t

or
ob

es
ity

,
ag

es
18

-3
4,

re
cr

ui
te

d
at

pu
bl

ic

un
iv

er
si

ty
in

so
ut

he
rn

Fl
or

id
a.

Ra
nd

om
ize

d
co

nt
ro

lle
d

ex
pe

rim
en

t
w

ith

re
pe

at
ed

m
ea

su
re

s.

In
th

e
fo

llo
w

-u
p,

pa
rti

ci
pa

nt
s

ra
nd

om
ize

d

to
1

of
3

co
nd

iti
on

s:

(1
)n

o
ca

lo
rie

in
fo

rm
at

io
n;

(2
)c

al
or

ie
la

be
ls

;

(3
)c

al
or

ie
la

be
ls

an
d

ex
er

ci
se

eq
ui

va
le

nt
s.

In
w

ee
k

1,
pa

rti
ci

pa
nt

s

or
de

re
d

lu
nc

h
fro

m

Bu
rg

er
Ki

ng
m

en
u.

At
w

ee
k

2
lu

nc
h,

pa
rti

ci
pa

nt
s

ra
nd

om
ize

d

to
1

of
th

e
la

be
l

co
nd

iti
on

s
an

d
or

de
re

d

se
co

nd
lu

nc
h.

Am
ou

nt

of
fo

od
ea

te
n

w
as

w
ei

gh
ed

.

Ad
ju

st
ed

m
ea

n
ca

lo
rie

s

or
de

re
d

an
d

co
ns

um
ed

.

Co
va

ria
te

s:
ag

e,
BM

I,
ra

ce
,

di
et

ar
y

re
st

ra
in

t.

Co
nt

ro
l

Lu
nc

h
1

ca
lo

rie
s

or
de

re
d:

1,
20

1
(S

E:
10

0)

Lu
nc

h
1

ca
lo

rie
s

co
ns

um
ed

:
98

7
(S

E:
84

)

Ca
lo

rie
la

be
ls

(b
ut

no
la

be
l

on
m

en
u

fo
r

th
is

or
de

r)

Lu
nc

h
1

ca
lo

rie
s

or
de

re
d:

1,
28

3
(S

E:
90

)

Lu
nc

h
1

ca
lo

rie
s

co
ns

um
ed

:
1,

06
0

(S
E:

73
)

Ca
lo

rie
la

be
ls

1
ex

er
ci

se

eq
ui

va
le

nt
la

be
ls

(b
ut

no

la
be

lo
n

m
en

u
fo

r
th

is

or
de

r)

Lu
nc

h
1

ca
lo

rie
s

or
de

re
d:

1,
16

3
(S

E:
14

1)

Lu
nc

h
1

ca
lo

rie
s

co
ns

um
ed

:
84

1
(S

E:
89

)Co
nt

ro
l

Lu
nc

h
2

ca
lo

rie
s

or
de

re
d:

1,
17

6
(S

E:
10

0)

Lu
nc

h
2

ca
lo

rie
s

co
ns

um
ed

:
99

5
(S

E:
92

)

Ca
lo

rie
la

be
ls

Lu
nc

h
2

ca
lo

rie
s

or
de

re
d:

1,
07

7

(S
E:

11
4)

Lu
nc

h
2

ca
lo

rie
s

co
ns

um
ed

:
89

9
(S

E:
88

)

Ca
lo

rie
la

be
ls

1
ex

er
ci

se

eq
ui

va
le

nt
la

be
ls

Lu
nc

h
2

ca
lo

rie
s

or
de

re
d:

1,
00

1
(S

E:
98

)

Lu
nc

h
2

ca
lo

rie
s

co
ns

um
ed

:
84

1
(S

E:
82

)

2
25

[9
5%

CI
:

2
22

8
to

17
8]

1
9

[9
5%

CI
:

2
17

0
to

18
8]

2
20

6
[9

5%
CI

:

2
42

7
to

30
]

2
16

1
[9

5%
CI

:

2
38

8
to

66
]

2
16

2
[9

5%
CI

:

2
44

4
to

12
0]

0
[9

5%
CI

:

2
16

4
to

16
4]

Nu
ll

Ro
be

rt
o

et
al

.,
20

10
La

bo
ra

to
ry

.

28
7

ad
ul

ts
in

Ne
w

Ha
ve

n,

CT
.

Ra
nd

om
ize

d
co

nt
ro

lle
d

ex
pe

rim
en

t.

3
co

nd
iti

on
s:

(1
)c

on
tro

l;
(2

)

ca
lo

rie
la

be
ls

;
or

(3
)

ca
lo

rie
la

be
ls

1
da

ily

in
ta

ke
re

co
m

m
en

da
tio

n.

Pa
rti

ci
pa

nt
s

or
de

re
d

fro
m

fu
ll-

se
rv

ic
e

re
st

au
ra

nt

m
en

u
an

d
fo

od
in

ta
ke

m
ea

su
re

d
by

w
ei

gh
in

g

fo
od

.

Pa
rti

ci
pa

nt
s

re
tu

rn
ed

th
e

ne
xt

da
y

to
co

m
pl

et
e

24
-h

ou
r

di
et

ar
y

re
ca

ll

in
te

rv
ie

w
.

Un
ad

ju
st

ed
m

ea
n

ca
lo

rie
s

or
de

re
d

an
d

co
ns

um
ed

.

Co
nt

ro
l

C
al

or
ie

s
or

de
re

d:
2,

18
9

(S
D:

1,
08

1)

C
al

or
ie

s
co

ns
um

ed
:

1,
45

9

(S
D:

72
5)

Se
lf-

re
po

rt
ed

ca
lo

rie
s

co
ns

um
ed

af
te

r
di

nn
er

:

17
9

(S
D:

31
0)

C
al

or
ie

s
co

ns
um

ed
at

di
nn

er
1

af
te

r
di

nn
er

:

1,
63

0
(S

D:
81

1)

Ca
lo

rie
la

be
lin

g

C
al

or
ie

s
or

de
re

d:
1,

86
2

(S
D:

93
7)

C
al

or
ie

s
co

ns
um

ed
:

1,
33

5

(S
D:

62
1)

Se
lf-

re
po

rt
ed

ca
lo

rie
s

co
ns

um
ed

af
te

r
di

nn
er

:

29
3

(S
D:

38
7)

C
al

or
ie

s
co

ns
um

ed
at

di
nn

er
1

af
te

r
di

nn
er

:

1,
62

5
(S

D:
74

1)

Ca
lo

rie
la

be
lin

g
1

da
ily

in
ta

ke
re

co
m

m
en

da
tio

n

C
al

or
ie

s
or

de
re

d:
1,

86
0

(S
D:

1,
06

3)

C
al

or
ie

s
co

ns
um

ed
:

1,
25

6

(S
D:

68
8)

2
32

7
[9

5%
CI

:

2
61

7
to

2
37

]a

2
12

4
[9

5%
CI

:

2
31

8
to

70
]

(o
nl

y
si

gn
ifi

ca
nt

w
he

n
2

ca
lo

rie
la

be
lg

ro
up

s

co
m

bi
ne

d
an

d
co

m
pa

re
d

to

co
nt

ro
l)

1
11

4
[9

5%
CI

:

13
-2

15
]a

2
5

[9
5%

CI
:

2
22

8
to

21
8]

2
32

9
[9

5%
CI

:

2
63

0
to

2
28

]a

2
20

3
[9

5%
CI

:

2
40

2
to

2
4]

Si
gn

ifi
ca

nt

re
du

ct
io

n
in

ca
lo

rie
s

Obesity A Review of Menu Labeling Bleich et al.

14 Obesity | VOLUME 00 | NUMBER 00 | MONTH 2017 www.obesityjournal.org



TA
BL

E
3.

(c
o

n
ti

n
u

e
d

).

A
u

th
o

r,

ye
a
r

S
e
tt

in
g

a
n

d

sa
m

p
le

si
ze

S
tu

d
y

d
e
si

g
n

M
e
th

o
d

s

O
u

tc
o

m
e

re
p

o
rt

e
d

in
th

is
ta

b
le

C
a
lo

ri
e
s

p
u

rc
h

a
se

d
:

c
o

n
tr

o
l

g
ro

u
p

(u
n

la
b

e
le

d
)

C
a
lo

ri
e
s

p
u

rc
h

a
se

d
:

in
te

rv
e
n

ti
o

n

g
ro

u
p

(la
b

e
le

d
)

D
if
fe

re
n

c
e
:

(la
b

e
le

d
2

u
n

la
b

e
le

d
)

S
ig

n
if
ic

a
n

c
e

o
f

e
ff

e
c
t

a
n

d

d
ir

e
c
ti

o
n

Se
lf-

re
po

rt
ed

ca
lo

rie
s

co
ns

um
ed

af
te

r
di

nn
er

:

17
7

(S
D:

30
9)

Ca
lo

rie
s

co
ns

um
ed

at

di
nn

er
1

af
te

rd
in

ne
r:

1,
38

0
(6

39
)

(o
nl

y
si

gn
ifi

ca
nt

w
he

n
2

ca
lo

rie
la

be
lg

ro
up

s

co
m

bi
ne

d
an

d
co

m
pa

re
d

to

co
nt

ro
l)

2
2

[9
5%

CI
:

2
89

to
85

]

2
25

0
[9

5%
CI

:

2
45

6
to

2
44

]a

La
bo

ra
to

ry
,

hy
po

th
et

ic
al

fo
od

se
le

ct
io

n

Ge
re

nd
et

al
.,

20
09

La
bo

ra
to

ry
.

28
8

co
lle

ge
st

ud
en

ts
fro

m

in
tro

du
ct

or
y

ps
yc

ho
lo

gy

co
ur

se
,

Fl
or

id
a

St
at

e

Un
iv

er
si

ty
.

Ra
nd

om
ize

d
co

nt
ro

lle
d

ex
pe

rim
en

t.

2
3

3
de

si
gn

.

2
la

be
lc

on
di

tio
ns

:

(1
)n

o
la

be
ls

;

(2
)c

al
or

ie
la

be
ls

.

3
di

nn
er

sc
en

ar
io

s:
‘‘q

ui
ck

di
nn

er
,’’

‘‘s
ta

rv
in

g,
’’

an
d

‘‘n
ot

to
o

hu
ng

ry
.’’

Pa
rti

ci
pa

nt
s

m
ad

e

hy
po

th
et

ic
al

ch
oi

ce
s

fro
m

1
of

2
M

cD
on

al
d’

s

m
en

us
,

un
de

r
1

of
3

di
nn

er
sc

en
ar

io
s.

Un
ad

ju
st

ed
m

ea
n

ca
lo

rie
s

pe
r

m
ea

l(
al

ls
ce

na
rio

s

av
er

ag
ed

to
ge

th
er

)

Co
nt

ro
l

W
om

en
:

93
4

(S
D:

37
1)

M
en

:
1,

05
2

(S
D:

31
3)

Ca
lo

rie
la

be
l

W
om

en
:

78
8

(S
D:

27
4)

M
en

:
1,

14
4

(S
D:

36
2)

2
14

6a

1
92

Su
bg

ro
up

sa
m

pl
e

si
ze

no
t

re
po

rt
ed

so
co

ul
d

no
t

ca
lc

ul
at

e
C

I
of

di
ffe

re
nc

e

M
ix

ed

Le
e

et
al

.,
20

16
La

bo
ra

to
ry

64
3

un
de

rg
ra

du
at

e

st
ud

en
ts

fro
m

la
rg

e

so
ut

he
as

te
rn

st
at

e

un
iv

er
si

ty
’s

on
lin

e

pa
rti

ci
pa

nt
po

ol
.

Ra
nd

om
ize

d
co

nt
ro

lle
d

ex
pe

rim
en

t.

(1
)n

o
la

be
ls

;

(2
)c

al
or

ie
la

be
ls

;

(3
)c

al
or

ie
la

be
ls

,
pl

us

m
ile

s;

(4
)c

on
tro

l.

Pa
rti

ci
pa

nt
s

m
ad

e

hy
po

th
et

ic
al

ch
oi

ce
s

fro
m

fa
st

-f
oo

d
m

en
u

us
in

g
on

lin
e

su
rv

ey

pl
at

fo
rm

.

Un
ad

ju
st

ed
m

ea
n

ca
lo

rie
s

or
de

re
d.

Co
nt

ro
l:

1,
04

1
(S

D:
52

1)
Ca

lo
rie

la
be

ls
:

1,
02

2

(S
D:

54
8)

Ca
lo

rie
la

be
ls

,
pl

us
m

ile
s:

1,
04

6
(S

D:
62

6)

2
19

[9
5%

CI
:

2
12

2
to

84
]

1
5

[9
5%

CI
:

2
10

3
to

11
3]

Nu
ll

Re
al

e
an

d
Fl

in
t,

20
16

La
bo

ra
to

ry
.

61
pe

op
le

w
ith

ob
es

ity
fro

m

w
ei

gh
t

m
an

ag
em

en
t

se
rv

ic
e.

Ra
nd

om
ize

d
cr

os
so

ve
r

de
si

gn
.

(1
)c

al
or

ie
s

on
ly

;

(2
)n

ut
rie

nt
co

nt
en

t;

(3
)e

ne
rg

y
ex

pe
nd

itu
re

;

(4
)c

on
tro

l(
al

w
ay

s
re

ce
iv

ed

fir
st

).

Pa
rti

ci
pa

nt
s

or
de

re
d

fro
m

ph
ys

ic
al

m
en

u
fo

r

hy
po

th
et

ic
al

ev
en

in
g

m
ea

l.

Un
ad

ju
st

ed
m

ea
n

to
ta

l

ca
lo

rie
s

or
de

re
d.

Co
nt

ro
l:

91
9

(S
D:

41
6)

Ca
lo

rie
la

be
ls

:
60

1

(S
D:

25
4)

a

2
31

8a
Si

gn
ifi

ca
nt

re
du

ct
io

n

in
ca

lo
rie

s

St
ut

ts
et

al
.,

20
11

La
bo

ra
to

ry
.

23
6

ch
ild

re
n

ag
es

6-
11

,

re
cr

ui
te

d
th

ro
ug

h
Gi

rl

Sc
ou

ts
an

d
Bo

y
Sc

ou
ts

in
th

e
US

.

Ra
nd

om
ize

d
co

nt
ro

lle
d

ex
pe

rim
en

t.

Fa
ct

or
ia

ld
es

ig
n:

3
la

be
l

co
nd

iti
on

s
(c

al
or

ie
an

d

fa
t

co
nt

en
t,

he
ar

t

sy
m

bo
lo

r
no

in
fo

rm
at

io
n)

3
2

ge
nd

er

3
2

ag
e

(6
-8

or
9-

11
)

Ch
ild

re
n

m
ad

e
hy

po
th

et
ic

al

fo
od

ch
oi

ce
s

fro
m

2

m
en

u
bo

ar
ds

w
ith

ite
m

s

fro
m

M
cD

on
al

d’
s

an
d

W
en

dy
’s

.

Ad
ju

st
ed

m
ea

n
to

ta
l

ca
lo

rie
s

or
de

re
d.

Co
va

ria
te

s:
ge

nd
er

,a
ge

,

et
hn

ici
ty,

w
ee

kly
fa

st
-fo

od

fre
qu

en
cy

,w
eig

ht
ca

te
go

ry
,

da
ily

te
lev

isi
on

vie
w

in
g,

pa
re

nt
’s

pe
rc

ep
tio

n
of

ch
ild

’s
we

ig
ht

ca
te

go
ry

,

so
cio

ec
on

om
ic

st
at

us
,

Co
nt

ro
l

W
en

dy
’s

m
en

u:
44

7

(S
D:

41
6)

M
cD

on
al

d’
s

m
en

u:
52

7

(S
D:

37
7)

Ca
lo

rie
s

an
d

fa
t

la
be

l

W
en

dy
’s

m
en

u:
52

2

(S
D:

39
3)

M
cD

on
al

d’
s

m
en

u:
54

0

(S
D:

35
6)

He
ar

t
Sy

m
bo

l

W
en

dy
’s

m
en

u:
41

6

(S
D:

42
0)

Ca
lo

rie
s

an
d

fa
t

la
be

l

W
en

dy
’s

:
1

75

[9
5%

CI
:

2
52

to
20

2]

M
cD

on
al

d’
s:

1
13

[9
5%

CI
:

2
10

2
to

12
8]

He
ar

t
sy

m
bo

l

W
en

dy
’s

:
2

31
[9

5%
CI

:

2
16

3
to

10
1]

M
ix

ed

Review Obesity
EPIDEMIOLOGY/GENETICS

www.obesityjournal.org Obesity | VOLUME 00 | NUMBER 00 | MONTH 2017 15



TA
BL

E
3.

(c
o

n
ti

n
u

e
d

).

A
u

th
o

r,

ye
a
r

S
e
tt

in
g

a
n

d

sa
m

p
le

si
ze

S
tu

d
y

d
e
si

g
n

M
e
th

o
d

s

O
u

tc
o

m
e

re
p

o
rt

e
d

in
th

is
ta

b
le

C
a
lo

ri
e
s

p
u

rc
h

a
se

d
:

c
o

n
tr

o
l

g
ro

u
p

(u
n

la
b

e
le

d
)

C
a
lo

ri
e
s

p
u

rc
h

a
se

d
:

in
te

rv
e
n

ti
o

n

g
ro

u
p

(la
b

e
le

d
)

D
if
fe

re
n

c
e
:

(la
b

e
le

d
2

u
n

la
b

e
le

d
)

S
ig

n
if
ic

a
n

c
e

o
f

e
ff

e
c
t

a
n

d

d
ir

e
c
ti

o
n

fre
qu

en
cy

pa
re

nt
ta

lks
to

ch
ild

ab
ou

te
at

in
g,

st
ric

tn
es

s,
at

te
nt

ive
ne

ss
,

ch
ild

’s
nu

tri
tio

n
kn

ow
led

ge
.

M
cD

on
al

d’
s

m
en

u:
36

9

(S
D:

38
0)

M
cD

on
al

d’
s:

2
15

8

[9
5%

CI
:

2
27

8
to

2
38

]a

W
ei

et
al

,2
01

3
La

bo
ra

to
ry

.

17
8

pa
rti

ci
pa

nt
s

fro
m

M
id

w
es

te
rn

to
w

n
in

In
di

an
a,

re
cr

ui
te

d
fro

m

co
m

m
un

ity
e-

ne
w

sl
et

te
r.

Ra
nd

om
ize

d
co

nt
ro

lle
d

ex
pe

rim
en

t.
23

2

fa
ct

or
ia

ld
es

ig
n

w
ith

ca
lo

rie
in

fo
rm

at
io

n
(y

es
/

no
)a

nd
re

st
au

ra
nt

ty
pe

(h
ea

lth
fu

lv
s.

un
he

al
th

fu
l).

Pa
rti

ci
pa

nt
s

m
ad

e

hy
po

th
et

ic
al

m
en

u

ch
oi

ce
s

fro
m

m
en

u

bo
ar

ds
.

M
ea

n
to

ta
lc

al
or

ie
s

or
de

re
d.

Co
nt

ro
l

H
ea

lth
fu

l
re

st
au

ra
nt

:
71

5

(S
D:

31
3)

Un
he

al
th

fu
l

re
st

au
ra

nt
:

61
2

(S
D:

23
4)

Ca
lo

rie
la

be
lin

g

H
ea

lth
fu

l
re

st
au

ra
nt

:
61

9

(S
D:

25
4)

Un
he

al
th

fu
l

re
st

au
ra

nt
:

66
8

(S
D:

27
6)

No
si

gn
ifi

ca
nt

ov
er

al
l

ef
fe

ct
of

m
en

u
la

be
lin

g

2
96

a

1
56

Su
bg

ro
up

sa
m

pl
e

si
ze

no
t

re
po

rt
ed

so
co

ul
d

no
t

ca
lc

ul
at

e
C

I
of

di
ffe

re
nc

e

M
ix

ed

Si
m

ul
at

io
n,

hy
po

th
et

ic
al

fo
od

se
le

ct
io

n

An
to

ne
lli

et
al

.,
20

15
On

lin
e

si
m

ul
at

io
n.

82
3

pa
re

nt
s

fro
m

US

su
rv

ey
.

Ra
nd

om
ize

d
co

nt
ro

lle
d

ex
pe

rim
en

t.

4
co

nd
iti

on
s:

(1
)c

al
or

ie
la

be
ls

;

(2
)c

al
or

ie
1

m
in

ut
es

to

w
al

k
la

be
ls

;

(3
)c

al
or

ie
s

1
m

ile
s

to
w

al
k

la
be

ls
.

On
lin

e
pa

rti
ci

pa
nt

s
or

de
re

d

fo
od

fro
m

hy
po

th
et

ic
al

fa
st

-f
oo

d
m

en
u

an
d

co
m

pl
et

ed
su

rv
ey

.

Un
ad

ju
st

ed
m

ed
ia

n
to

ta
l

ca
lo

rie
s

or
de

re
d

by

pa
re

nt
s

fo
r

th
em

se
lv

es
.

Co
nt

ro
l:

1,
58

0

M
ea

su
re

s
of

va
ria

tio
n

no
t

re
po

rt
ed

fo
r

th
is

st
ud

y

Ca
lo

rie
la

be
l:

1,
20

0

Ca
lo

rie
1

m
in

ut
es

to
w

al
k

la
be

l:
1,

14
0

Ca
lo

rie
1

m
ile

s
to

w
al

k

la
be

l:
1,

21
0

Ca
lo

rie
la

be
l:

2
38

0a

Ca
lo

rie
1

m
in

ut
es

to
w

al
k

la
be

l:

2
44

0a

Ca
lo

rie
1

m
ile

s
to

w
al

k
la

be
l:

2
37

0a

Si
gn

ifi
ca

nt
re

du
ct

io
n

in
ca

lo
rie

s

Do
dd

s
et

al
.,

20
14

Te
le

ph
on

e
si

m
ul

at
io

n.

32
9

Au
st

ra
lia

n
pa

re
nt

s
w

ith

a
ch

ild
be

tw
ee

n
3

an
d

12
ye

ar
s

of
ag

e

ra
nd

om
ly

sa
m

pl
ed

fro
m

la
rg

er
ho

us
eh

ol
d

co
ho

rt

st
ud

y.

Ra
nd

om
ize

d
co

nt
ro

lle
d

ex
pe

rim
en

t.

3
co

nd
iti

on
s:

(1
)s

ta
nd

ar
d

m
en

u;

(2
)m

en
u

w
ith

ki
lo

jo
ul

e

la
be

ls
1

a
st

at
em

en
t

in
di

ca
tin

g
th

e
da

ily

en
er

gy
in

ta
ke

fo
r

ad
ul

ts
;

(3
)m

en
u

w
ith

tra
ffi

c
lig

ht

la
be

ls
.

Pa
rti

ci
pa

nt
s

m
ai

le
d

1
of

th
e

3
m

en
us

an
d

th
en

co
m

pl
et

ed
te

le
ph

on
e

in
te

rv
ie

w
w

he
re

th
ey

se
le

ct
ed

hy
po

th
et

ic
al

m
ea

lf
or

th
em

se
lv

es
an

d

hy
po

th
et

ic
al

m
ea

lf
or

th
ei

r
ch

ild
.

Un
ad

ju
st

ed
m

ea
n

to
ta

l

en
er

gy
of

m
ea

ls

se
le

ct
ed

fo
r

pa
re

nt
s

an
d

ch
ild

re
n

(k
ilo

jo
ul

es

co
nv

er
te

d
to

ca
lo

rie
s)

.

Co
nt

ro
l

Pa
re

nt
s:

50
9

(S
D:

25
7)

Pa
re

nt
s

fo
r

ch
ild

:
63

0

(S
D:

20
5)

Ki
lo

jo
ul

e
la

be
lin

g

Pa
re

nt
s:

52
1

(S
D:

28
8)

Pa
re

nt
s

fo
r

ch
ild

:
61

6

(S
D:

16
8)

Tr
af

fic
lig

ht
la

be
l

Pa
re

nt
s:

45
8

(S
D:

27
7)

Pa
re

nt
s

fo
r

ch
ild

:
62

5

(S
D:

21
1)

1
12

[9
5%

CI
:

2
61

to
86

]

2
14

[9
5%

CI
:

2
64

to
36

]

2
51

[9
5%

CI
:

2
12

1
to

20
]

2
5

[9
5%

CI
:

2
60

to
49

]

Nu
ll

Do
w

ns
et

al
.

20
15

St
re

et
si

m
ul

at
io

n
in

sh
op

pi
ng

an
d

re
cr

ea
tio

n

st
re

et
in

Pi
tts

bu
rg

h.

92
1

pa
rti

ci
pa

nt
s.

Ra
nd

om
ize

d
co

nt
ro

lle
d

ex
pe

rim
en

t.

10
co

nd
iti

on
s,

ca
te

go
riz

ed

in
to

:

(1
)c

on
tro

l;

(2
)b

as
ic

nu
m

er
ic

in
fo

rm
at

io
n;

(3
)c

on
te

xt
ua

liz
ed

in
fo

rm
at

io
n;

Pa
rti

ci
pa

nt
s

re
cr

ui
te

d
fro

m

hi
gh

-t
ra

ffi
c

pe
de

st
ria

n

do
w

nt
ow

n
st

re
et

co
rn

er

an
d

m
ad

e
ch

oi
ce

s
fro

m

m
en

u.

Ad
ju

st
ed

m
ea

n
to

ta
l

ca
lo

rie
s

of
sn

ac
k

ch
os

en

Co
va

ria
te

s:
de

m
og

ra
ph

ic
s.

Co
nt

ro
l:

22
2

(S
D:

11
7)

Ca
lo

rie
la

be
ls

:
20

0

(S
D:

11
2)

Ba
si

c
in

fo
rm

at
io

n:
20

6

(S
D:

11
2)

Co
nt

ex
tu

al
ize

d
in

fo
rm

at
io

n:

19
8

(S
D:

11
8)

He
ur

is
tic

cu
es

:
19

2

(S
D:

11
8)

Ca
lo

rie
la

be
ls

:
2

22

[9
5%

CI
:

2
47

to
3]

Ba
si

c
in

fo
rm

at
io

n:
2

16

[9
5%

CI
:

2
3

to
5]

Co
nt

ex
tu

al
ize

d
in

fo
rm

at
io

n:

2
24

[9
5%

CI
:

2
47

to
2

1]
a

He
ur

is
tic

cu
es

:
2

30

[9
5%

CI
:

2
53

to
2

7]
a

M
ix

ed

Obesity A Review of Menu Labeling Bleich et al.

16 Obesity | VOLUME 00 | NUMBER 00 | MONTH 2017 www.obesityjournal.org



TA
BL

E
3.

(c
o

n
ti

n
u

e
d

).

A
u

th
o

r,

ye
a
r

S
e
tt

in
g

a
n

d

sa
m

p
le

si
ze

S
tu

d
y

d
e
si

g
n

M
e
th

o
d

s

O
u

tc
o

m
e

re
p

o
rt

e
d

in
th

is
ta

b
le

C
a
lo

ri
e
s

p
u

rc
h

a
se

d
:

c
o

n
tr

o
l

g
ro

u
p

(u
n

la
b

e
le

d
)

C
a
lo

ri
e
s

p
u

rc
h

a
se

d
:

in
te

rv
e
n

ti
o

n

g
ro

u
p

(la
b

e
le

d
)

D
if
fe

re
n

c
e
:

(la
b

e
le

d
2

u
n

la
b

e
le

d
)

S
ig

n
if
ic

a
n

c
e

o
f

e
ff

e
c
t

a
n

d

d
ir

e
c
ti

o
n

(4
)h

eu
ris

tic
cu

es
.

Th
e

la
tte

r
3

gr
ou

ps
ea

ch

ha
d

3
su

bt
ec

hn
iq

ue
s.

Do
w

ra
y

et
al

.,
20

13
On

lin
e

si
m

ul
at

io
n.

80
2

em
pl

oy
ee

s
fro

m

un
iv

er
si

ty
sy

st
em

in

No
rth

Ca
ro

lin
a.

Ra
nd

om
ize

d
co

nt
ro

lle
d

ex
pe

rim
en

t.

3
co

nd
iti

on
s:

(1
)c

al
or

ie
la

be
ls

;

(2
)c

al
or

ie
1

m
in

ut
es

w
al

ki
ng

la
be

ls
;

(3
)c

al
or

ie
1

m
ile

s
w

al
ki

ng

la
be

ls
.

On
lin

e
pa

rti
ci

pa
nt

s

or
de

re
d

fro
m

hy
po

th
et

ic
al

fa
st

-f
oo

d

m
en

u
an

d
co

m
pl

et
ed

su
rv

ey
.

Un
ad

ju
st

ed
m

ea
n

to
ta

l

ca
lo

rie
s

or
de

re
d.

Co
nt

ro
l:

1,
02

0
(S

D:
57

9)
Ca

lo
rie

la
be

l:
92

7

(S
D:

68
2)

Ca
lo

rie
1

m
in

ut
es

w
al

ki
ng

la
be

l:
91

6

(S
D:

66
4)

Ca
lo

rie
1

m
ile

s
w

al
ki

ng

la
be

l:
82

6
(S

D:
53

9)

2
93

[9
5%

CI
:

2
21

7
to

31
]

2
10

4
[9

5%
CI

:

2
22

6
to

18
]

2
19

4
[9

5%
CI

:

2
30

5
to

2
83

]a

M
ix

ed

Ha
w

s
an

d
Li

u,
20

16
On

lin
e

si
m

ul
at

io
n.

24
5

ad
ul

ts
in

th
e

US

Ra
nd

om
ize

d
co

nt
ro

lle
d

ex
pe

rim
en

t.

23
2

de
si

gn
.

Ra
nd

om
ize

d

to
:

ca
lo

rie
la

be
ls

(p
re

se
nt

vs
.

ab
se

nt
)o

r

pr
ic

in
g

(li
ne

ar
vs

.

qu
an

tit
y

di
sc

ou
nt

ed

su
ch

th
at

pr
ic

e
pe

r
un

it

of
pr

od
uc

t
w

as
lo

w
er

fo
r

la
rg

er
po

rti
on

si
ze

s)
.

On
lin

e
pa

rti
ci

pa
nt

s

pl
ac

ed
hy

po
th

et
ic

al

di
nn

er
or

de
rs

fro
m

m
en

u
w

ith
10

en
tr! e

e

ch
oi

ce
s.

Ea
ch

ite
m

ha
d

fu
ll

or
ha

lf

si
ze

op
tio

n.

Ad
ju

st
ed

m
ea

n
to

ta
l

ca
lo

rie
s

or
de

re
d.

Co
va

ria
te

s:
ge

nd
er

.

No
ca

lo
rie

s1
lin

ea
r

pr
ic

in
g:

97
6

No
ca

lo
rie

s1

no
nl

in
ea

r
pr

ic
in

g:

89
1

M
ea

su
re

s
of

va
ria

tio
n

no
t

re
po

rt
ed

fo
r

th
is

st
ud

y

Ca
lo

rie
la

be
l1

lin
ea

r

pr
ic

in
g:

80
1

Ca
lo

rie
la

be
l1

no
nl

in
ea

r

pr
ic

in
g:

86
6

Si
gn

ifi
ca

nt
m

ai
n

ef
fe

ct
of

ca
lo

rie
in

fo
rm

at
io

n
on

ca
lo

rie
s

or
de

re
da

2
17

5a

2
25

Si
gn

ifi
ca

nt
re

du
ct

io
n

in
ca

lo
rie

s

Li
u

et
al

.,
20

12
On

lin
e

si
m

ul
at

io
n.

41
9

US
pa

rti
ci

pa
nt

s

re
cr

ui
te

d
fro

m
on

lin
e

da
ta

ba
se

.

Ra
nd

om
ize

d
co

nt
ro

lle
d

ex
pe

rim
en

t.

4
co

nd
iti

on
s:

(1
)c

on
tro

l;

(2
)c

al
or

ie
la

be
ls

1
da

ily

re
co

m
m

en
de

d
in

ta
ke

st
at

em
en

t;

(3
)c

al
or

ie
la

be
ls

ra
nk

ed

fro
m

lo
w

to
hi

gh

ca
lo

rie
s1

da
ily

re
co

m
-

m
en

de
d

in
ta

ke

st
at

em
en

t;

(4
)c

al
or

ie
la

be
ls

ra
nk

ed

fro
m

lo
w

to
hi

gh

ca
lo

rie
s1

da
ily

Pa
rti

ci
pa

nt
s

or
de

re
d

fro
m

hy
po

th
et

ic
al

m
en

u

ad
ap

te
d

fro
m

Ch
ili’

s

an
d

Ap
pl

eb
ee

’s
.

Un
ad

ju
st

ed
m

ea
n

to
ta

l

ca
lo

rie
s

or
de

re
d.

Di
ffe

re
nc

es
re

po
rte

d
he

re

ar
e

un
ad

ju
st

ed
,

bu
t

st
at

is
tic

al
an

al
ys

es

co
nd

uc
te

d
co

nt
ro

llin
g

fo
r

fre
qu

en
cy

of
nu

tri
tio

n

la
be

lu
se

,
pr

es
ur

ve
y

hu
ng

er
,

an
d

ge
nd

er
.

Co
nt

ro
l:

1,
76

0
(S

E:
19

5)
Ca

lo
rie

s
1

da
ily

in
ta

ke

st
at

em
en

t:
1,

67
6

(S
E:

13
3)

Ra
nk

-o
rd

er
ed

ca
lo

-

rie
s1

da
ily

in
ta

ke

st
at

em
en

t:
1,

60
6

(S
E:

14
6)

Ra
nk

-o
rd

er
ed

ca
lo

rie
s

w
ith

gr
ee

n
or

re
d

ci
rc

le
s1

da
ily

in
ta

ke

st
at

em
en

t:
1,

45
5

(S
E:

86
)

2
84

[9
5%

CI
:

2
54

9
to

38
1]

2
15

4
[9

5%
CI

:

2
63

5
to

32
7]

a
(s

ig
ni

fic
an

t
w

ith

co
va

ria
te

s
on

ly
)

2
30

5
[9

5%
CI

:

2
72

6
to

11
6]

M
ix

ed

Review Obesity
EPIDEMIOLOGY/GENETICS

www.obesityjournal.org Obesity | VOLUME 00 | NUMBER 00 | MONTH 2017 17



TA
BL

E
3.

(c
o

n
ti

n
u

e
d

).

A
u

th
o

r,

ye
a
r

S
e
tt

in
g

a
n

d

sa
m

p
le

si
ze

S
tu

d
y

d
e
si

g
n

M
e
th

o
d

s

O
u

tc
o

m
e

re
p

o
rt

e
d

in
th

is
ta

b
le

C
a
lo

ri
e
s

p
u

rc
h

a
se

d
:

c
o

n
tr

o
l

g
ro

u
p

(u
n

la
b

e
le

d
)

C
a
lo

ri
e
s

p
u

rc
h

a
se

d
:

in
te

rv
e
n

ti
o

n

g
ro

u
p

(la
b

e
le

d
)

D
if
fe

re
n

c
e
:

(la
b

e
le

d
2

u
n

la
b

e
le

d
)

S
ig

n
if
ic

a
n

c
e

o
f

e
ff

e
c
t

a
n

d

d
ir

e
c
ti

o
n

re
co

m
m

en
de

d
in

ta
ke

st
at

em
en

t1
gr

ee
n

or

re
d

ci
rc

le
s.

M
or

le
y

et
al

.,
20

13
On

lin
e

si
m

ul
at

io
n.

1,
29

4
ad

ul
ts

ag
es

18
-4

9
in

Vi
ct

or
ia

,
Au

st
ra

lia
,

w
ho

ha
d

pu
rc

ha
se

d
fa

st
-f

oo
d

in
th

e
la

st
m

on
th

.

Ra
nd

om
ize

d
co

nt
ro

lle
d

ex
pe

rim
en

t.

5
co

nd
iti

on
s:

(1
)c

on
tro

l;

(2
)k

ilo
jo

ul
es

(k
J)

la
be

ls
;

(3
)k

J
1

%
da

ily
in

ta
ke

la
be

ls
;

(4
)k

J
1

tra
ffi

c
lig

ht
la

be
ls

;

(5
)k

J
1

tra
ffi

c
lig

ht
1

%

da
ily

in
ta

ke
la

be
ls

.

On
lin

e
pa

rti
ci

pa
nt

s
or

de
re

d

di
nn

er
fro

m
hy

po
th

et
ic

al

fa
st

-f
oo

d
m

en
u.

M
en

u
re

st
ric

te
d

to
3

ite
m

s

fro
m

m
ai

ns
an

d
si

de
s,

2

ite
m

s
fro

m
dr

in
ks

an
d

de
ss

er
ts

.

Un
ad

ju
st

ed
m

ea
n

to
ta

l

en
er

gy
co

nt
en

t
of

m
ea

l

se
le

ct
io

n
(re

po
rte

d
he

re

in
ca

lo
rie

s,
re

po
rte

d
as

ki
lo

jo
ul

es
in

or
ig

in
al

pa
pe

r).

Co
nt

ro
l:

1,
10

5

M
ea

su
re

s
of

va
ria

tio
n

no
t

re
po

rt
ed

fo
r

th
is

st
ud

y

kJ
(c

al
or

ie
)l

ab
el

:
98

8

kJ
(c

al
or

ie
)1

%
da

ily
in

ta
ke

la
be

l:
1,

01
4

kJ
(c

al
or

ie
)1

tra
ffi

c
lig

ht

la
be

l:
98

6

kJ
(c

al
or

ie
)1

tra
ffi

c

lig
ht

1
%

da
ily

in
ta

ke

la
be

l:
1,

08
2

2
11

7a

2
91

2
11

9a

2
23

Si
gn

ifi
ca

nt
re

du
ct

io
n

in
ca

lo
rie

s

Pa
ng

an
d

Ha
m

m
on

d,

20
13

La
bo

ra
to

ry
si

m
ul

at
io

n.

21
3

un
de

rg
ra

du
at

e

un
iv

er
si

ty
st

ud
en

ts

fro
m

Un
iv

er
si

ty
of

W
at

er
lo

o,
Ca

na
da

,

re
cr

ui
te

d
fro

m
4

he
al

th
-

re
la

te
d

cl
as

se
s.

St
ud

en
ts

ha
d

to
be
>

18

ye
ar

s
of

ag
e.

Ra
nd

om
ize

d
co

nt
ro

lle
d

ex
pe

rim
en

t.

4
co

nd
iti

on
s:

(1
)n

o
ca

lo
rie

in
fo

rm
at

io
n;

(2
)c

al
or

ie
la

be
ls

;

(3
)c

al
or

ie
1

he
al

th

st
at

em
en

t;

(4
)c

al
or

ie
1

ex
er

ci
se

eq
ui

va
le

nt
st

at
em

en
t.

Pa
rti

ci
pa

nt
s

se
le

ct
ed

hy
po

th
et

ic
al

sn
ac

k
fro

m

Ti
m

Ho
rto

n’
s

m
en

u.

Ad
ju

st
ed

m
ea

n
ca

lo
rie

s

or
de

re
d.

Co
va

ria
te

s:
ag

e,
ge

nd
er

,

pe
rc

ei
ve

d
im

po
rta

nc
e

of

he
al

th
y

di
et

.

Co
nt

ro
l:

33
3

(C
I:

28
3-

38
3)

Ca
lo

rie
la

be
lin

g:
30

2
(C

I:

24
3-

36
1)

Ca
lo

rie
la

be
lin

g
1

re
co

m
m

en
de

d

da
ily

ca
lo

ric
in

ta
ke

st
at

em
en

t:
29

8

(C
I:

23
4-

36
1)

Ca
lo

rie
la

be
lin

g
1

ex
er

ci
se

eq
ui

va
le

nt
st

at
em

en
t:

31
0

(C
I:

25
1-

36
9)

2
31

[9
5%

CI
:

2
10

7
to

45
]a

2
35

[9
5%

CI
:

2
11

5
to

45
]a

2
23

[9
5%

CI
:

2
10

0
to

53
]

Si
gn

ifi
ca

nt
re

du
ct

io
n

in
ca

lo
rie

s

Ro
se

m
an

et
al

.,
20

13
St

re
et

si
m

ul
at

io
n

in

m
ed

iu
m

-s
ize

d
US

ci
ty

.

30
2

ad
ul

t
pa

rti
ci

pa
nt

s

Ra
nd

om
ize

d
co

nt
ro

lle
d

ex
pe

rim
en

t.

2
co

nd
iti

on
s:

(1
)n

o
la

be
ls

;

(2
)c

al
or

ie
la

be
ls

.

Pa
rti

ci
pa

nt
s

re
cr

ui
te

d
fro

m

hi
gh

-t
ra

ffi
c

pe
de

st
ria

n

do
w

nt
ow

n
st

re
et

co
rn

er

an
d

m
ad

e
hy

po
th

et
ic

al

ch
oi

ce
s

fro
m

m
en

u.

Un
ad

ju
st

ed
m

ea
n

ca
lo

rie
s

or
de

re
d

Co
nt

ro
l:

No
t

re
po

rte
d

Re
po

rt
lo

ok
in

g
at

nu
tri

tio
n

la
be

ls
w

he
n

gr
oc

er
y

sh
op

pi
ng

:
71

4
(S

D:
18

8)

Ca
lo

rie
la

be
lin

g:
No

t

re
po

rte
d

Re
po

rt
lo

ok
in

g
at

nu
tri

tio
n

la
be

ls
w

he
n

gr
oc

er
y

sh
op

pi
ng

:
68

7
(S

D:
17

0)

No
si

gn
ifi

ca
nt

ov
er

al
le

ffe
ct

of

m
en

u
la

be
lin

g

2
27

a

Nu
ll

Obesity A Review of Menu Labeling Bleich et al.

18 Obesity | VOLUME 00 | NUMBER 00 | MONTH 2017 www.obesityjournal.org



TA
BL

E
3.

(c
o

n
ti

n
u

e
d

).

A
u

th
o

r,

ye
a
r

S
e
tt

in
g

a
n

d

sa
m

p
le

si
ze

S
tu

d
y

d
e
si

g
n

M
e
th

o
d

s

O
u

tc
o

m
e

re
p

o
rt

e
d

in
th

is
ta

b
le

C
a
lo

ri
e
s

p
u

rc
h

a
se

d
:

c
o

n
tr

o
l

g
ro

u
p

(u
n

la
b

e
le

d
)

C
a
lo

ri
e
s

p
u

rc
h

a
se

d
:

in
te

rv
e
n

ti
o

n

g
ro

u
p

(la
b

e
le

d
)

D
if
fe

re
n

c
e
:

(la
b

e
le

d
2

u
n

la
b

e
le

d
)

S
ig

n
if
ic

a
n

c
e

o
f

e
ff

e
c
t

a
n

d

d
ir

e
c
ti

o
n

Re
po

rt
no

t
lo

ok
in

g
at

nu
tri

tio
n

la
be

ls
w

he
n

gr
oc

er
y

sh
op

pi
ng

:
73

7

(S
D:

22
0)

Re
po

rt
no

t
lo

ok
in

g
at

nu
tri

tio
n

la
be

ls
w

he
n

gr
oc

er
y

sh
op

pi
ng

:
83

1

(S
D:

20
5)

1
94

a

Su
bg

ro
up

sa
m

pl
e

si
ze

no
t

re
po

rt
ed

so
co

ul
d

no
t

ca
lc

ul
at

e
C

I
of

di
ffe

re
nc

e

Ta
nd

on
et

al
.,

20
10

Cl
in

ic
in

Se
at

tle
,

W
A.

99
fa

m
ilie

s
re

cr
ui

te
d

fro
m

pe
di

at
ric

cl
in

ic
.

Ra
nd

om
ize

d
co

nt
ro

lle
d

ex
pe

rim
en

t.

2
co

nd
iti

on
s:

(1
)n

o
la

be
ls

;

(2
)c

al
or

ie
la

be
ls

.

Pa
re

nt
s

m
ad

e
hy

po
th

et
ic

al

ch
oi

ce
s

fo
r

th
em

se
lv

es

an
d

th
ei

r
ch

ild
fro

m

M
cD

on
al

d’
s

m
en

u.

Un
ad

ju
st

ed
m

ea
n

to
ta

l

ca
lo

rie
s

or
de

re
d

fo
r

ch
ild

an
d

fo
r

se
lf.

Co
nt

ro
l

C
al

or
ie

s
or

de
re

d
fo

r

ch
ild

:
67

2
(S

D:
26

4)

C
al

or
ie

s
or

de
re

d
fo

r

pa
re

nt
:

75
9

(S
D:

52
4)

Ca
lo

rie
la

be
l

C
al

or
ie

s
or

de
re

d
fo

r
ch

ild
:

56
9

(S
D:

20
8)

C
al

or
ie

s
or

de
re

d
fo

r

pa
re

nt
:

76
6

(S
D:

38
6)

2
10

3
[9

5%
CI

:

2
19

8
to

2
8]

a

1
7

[9
5%

CI
:

2
17

8
to

19
2]

Si
gn

ifi
ca

nt
re

du
ct

io
n

in

ca
lo

rie
s

Vi
er

a
et

al
.,

20
15

On
lin

e
si

m
ul

at
io

n.

82
3

pa
re

nt
s

fro
m

US

su
rv

ey
.

Ra
nd

om
ize

d
co

nt
ro

lle
d

ex
pe

rim
en

t.

4
co

nd
iti

on
s:

(1
)c

al
or

ie
la

be
ls

;

(2
)c

al
or

ie
s1

m
in

ut
es

to

w
al

k
la

be
ls

;

(3
)c

al
or

ie
s1

m
ile

s
to

w
al

k

la
be

ls
.

On
lin

e
pa

rti
ci

pa
nt

s
or

de
re

d

fo
od

fo
r

th
ei

r
ch

ild
re

n

fro
m

hy
po

th
et

ic
al

fa
st

-

fo
od

m
en

u
an

d

co
m

pl
et

ed
su

rv
ey

.

Un
ad

ju
st

ed
m

ea
n

to
ta

l

ca
lo

rie
s

or
de

re
d

by

pa
re

nt
s

fo
r

ch
ild

re
n.

Co
nt

ro
l:

1,
29

4

M
ea

su
re

s
of

va
ria

tio
n

no
t

re
po

rt
ed

fo
r

th
is

st
ud

y

Ca
lo

rie
la

be
l:

1,
06

6

Ca
lo

rie
1

m
in

ut
es

to
w

al
k

la
be

l:
1,

06
0

Ca
lo

rie
1

m
ile

s
to

w
al

k

la
be

l:
1,

09
9

2
22

8a

2
23

4a

2
19

5a

Si
gn

ifi
ca

nt
re

du
ct

io
n

in

ca
lo

rie
s

a
P
<

0
.0

5
.

U
n
ad

ju
st

ed
m

ea
n
s

ar
e

re
p

o
rt

ed
u
n
le

ss
p

ap
er

o
n
ly

re
p

o
rt

ed
ad

ju
st

ed
n
u
m

b
er

s.
A

n
ab

se
n
ce

o
f

st
an

d
ar

d
d

ev
ia

tio
n

(S
D

),
st

an
d

ar
d

er
ro

r
(S

E
),

o
r

co
n
fid

en
ce

in
te

rv
al

(C
I)

in
d

ic
at

es
it

w
as

n
o
t

re
p

o
rt

ed
in

th
e

p
ap

er
.

Review Obesity
EPIDEMIOLOGY/GENETICS

www.obesityjournal.org Obesity | VOLUME 00 | NUMBER 00 | MONTH 2017 19



TA
B

LE
4

R
e
st

a
u

ra
n

t
re

fo
rm

u
la

ti
o

n
st

u
d

ie
s

A
u

th
o

r,

ye
a
r

S
e
tt

in
g

a
n

d

sa
m

p
le

si
ze

S
tu

d
y

d
e
si

g
n

M
e
th

o
d

s

O
u

tc
o

m
e

re
p

o
rt

e
d

in
th

is
ta

b
le

C
a
lo

ri
e
s

p
u

rc
h

a
se

d
:

c
o

n
tr

o
l

g
ro

u
p

(u
n

la
b

e
le

d
)

C
a
lo

ri
e
s

p
u

rc
h

a
se

d
:

in
te

rv
e
n

ti
o

n

g
ro

u
p

(la
b

e
le

d
)

D
if
fe

re
n

c
e
:

(la
b

e
le

d
2

u
n

la
b

e
le

d
)

S
ig

n
if
ic

a
n

c
e

o
f

e
ff

e
c
t

a
n

d

d
ir

e
c
ti

o
n

Pr
e/

po
st

de
si

gn
w

ith
co

m
pa

ris
on

si
te

Na
m

ba
et

al
.,

20
13

9
re

st
au

ra
nt

s
in

20
05

an
d

in
20

11
af

te
r

la
be

lin
g

la
w

w
en

t
in

to
ef

fe
ct

.
5

re
st

au
ra

nt
s

w
er

e
in

ar
ea

s
su

bj
ec

t
to

la
be

lin
g

la
w

s
(c

as
e)

an
d

4
w

er
e

no
t

(c
on

tro
l).

M
en

us
fro

m
5

fa
st

-f
oo

d
ch

ai
ns

(la
be

le
d)

co
m

pa
re

d
w

ith
m

en
us

fro
m

4
fo

od
ch

ai
ns

(n
ot

la
be

le
d)

in
20

05
an

d
in

20
11

.

Co
nd

uc
te

d
tre

nd
an

al
ys

is
to

as
se

ss
w

he
th

er
re

st
au

ra
nt

s
su

bj
ec

t
to

la
be

lin
g

la
w

s
im

pr
ov

ed
th

e
he

al
th

fu
ln

es
s

of
th

ei
r

m
en

us
re

la
tiv

e
to

th
e

re
st

au
ra

nt
s

no
t

su
bj

ec
t

to
th

e
la

be
lin

g
la

w
.

M
ea

n
ca

lo
rie

s
of

m
en

u
ite

m
s

at
la

be
le

d
re

st
au

ra
nt

s.
M

ea
n

ca
lo

rie
s

of
m

en
u

ite
m

s
at

no
nl

ab
el

ed
re

st
au

ra
nt

s.

La
be

le
d

20
05

En
tre

es
:

41
9

(S
D:

19
2)

Si
de

s:
28

8
(S

D:
14

0)
No

nl
ab

el
ed

20
05

En
tre

es
:

47
4

(S
D:

19
0)

Si
de

s:
30

2
(S

D:
13

9)

La
be

le
d

20
11

En
tr

ee
s:

42
2

(S
D:

18
6)

Si
de

s:
26

4
(S

D:
14

3)
No

nl
ab

el
ed

20
11

En
tr

ee
s:

48
1

(S
D:

19
9)

Si
de

s:
28

7
(S

D:
14

6)

1
3b

2
24

b

1
72

2
15

b

Nu
ll

Re
st

au
ra

nt
tr

en
ds

in
pr

es
en

ce
of

m
en

u
la

be
lin

g,
w

ith
ou

t
co

m
pa

ris
on

si
te

Br
ue

m
m

er
et

al
.,

20
12

37
ch

ai
n

re
st

au
ra

nt
s

(in
cl

ud
in

g
si

t-
do

w
n

an
d

qu
ic

k-
se

rv
ic

e)
of

92
la

be
le

d
ch

ai
ns

in
Ki

ng
Co

un
ty

,
W

A.
An

al
yz

ed
3,

94
1

m
en

u
ite

m
s,

in
cl

ud
in

g
2,

30
0

en
tre

es
.

Ex
am

in
ed

m
en

u
ite

m
s

6
m

on
th

s
an

d
18

m
on

th
s

af
te

r
im

pl
em

en
ta

tio
n.

Au
di

te
d

m
en

us
at

re
st

au
ra

nt
s

6
m

on
th

s
an

d
18

m
on

th
s

po
st

im
pl

em
en

ta
tio

n.

M
ea

n
en

tr! e
e

ite
m

ca
lo

rie
s

at
al

l
re

st
au

ra
nt

ty
pe

s
(s

it-
do

w
n

1
qu

ic
k-

se
r-

vi
ce

)
M

ea
n

en
tr! e

e
ite

m
ca

lo
rie

s
at

si
t-

do
w

n
re

st
au

ra
nt

s.
M

ea
n

en
tr! e

e
ite

m
ca

lo
rie

s
at

qu
ic

k-
se

rv
ic

e
re

st
au

ra
nt

s.

6
m

on
th

s
po

st
:

81
8

(S
D:

40
7)

Si
t

do
w

n:
1,

04
4

(S
D:

43
8)

Qu
ic

k
se

rv
ic

e:
66

8
(S

D:
30

4)

18
m

on
th

s
po

st
:

77
7

(S
D:

38
8)

Si
t

do
w

n:
97

0
(S

D:
42

5)
Q

ui
ck

se
rv

ic
e:

65
0

(S
D:

30
0)

2
41

(S
D:

15
6)

a,
b

2
73

(S
D:

21
7)

a,
b

2
19

(S
D:

91
)a,

b

Si
gn

ifi
ca

nt
re

du
ct

io
n

in
ca

lo
rie

s

Re
st

au
ra

nt
tr

en
ds

in
ad

va
nc

e
of

na
tio

na
lm

en
u

la
be

lin
g

Bl
ei

ch
et

al
.,

20
15

66
ch

ai
n

re
st

au
ra

nt
s

fro
m

na
tio

nw
id

e
da

ta
ba

se
.

An
al

yz
ed

23
,0

66
m

en
u

ite
m

s.

Co
m

pa
re

d
m

en
u

ite
m

s
fro

m
20

12
,

20
13

,
an

d
20

14
.

Us
ed

M
en

uS
ta

t
to

ob
ta

in
ca

lo
rie

in
fo

rm
at

io
n

fro
m

m
en

u
ite

m
s

in
20

12
-2

01
4.

M
ea

n
ca

lo
rie

s
fo

r
al

l
m

en
u

ite
m

s,
M

ea
n

ca
lo

rie
s

in
ne

w
ly

in
tro

du
ce

d
ite

m
s

Ye
ar

20
12

:
34

5

47
0

Ye
ar

20
13

:
34

5
Ye

ar
20

14
:

34
9

Ye
ar

20
13

:
39

9
Ye

ar
20

14
:

40
1

0b

1
4b

2
71

a,
b

2
69

a,
b

Nu
ll

Bl
ei

ch
et

al
.,

20
16

66
ch

ai
n

re
st

au
ra

nt
s

fro
m

na
tio

nw
id

e
da

ta
ba

se
,

5
of

w
hi

ch
vo

lu
nt

ar
ily

po
st

ed
ca

lo
rie

la
be

ls
.

An
al

yz
ed

23
,0

66
m

en
u

ite
m

s,
3,

67
5

of
w

hi
ch

w
er

e
so

ld
by

th
e

5
vo

lu
nt

ar
y-

la
be

l
re

st
au

ra
nt

ch
ai

ns
.

Co
m

pa
re

d
m

en
u

ite
m

s
fro

m
re

st
au

ra
nt

s
w

ith
vo

lu
nt

ar
y

m
en

u
la

be
lin

g
vs

.
w

ith
ou

t
vo

lu
nt

ar
y

m
en

u
la

be
lin

g.

Us
ed

M
en

uS
ta

t
to

ob
ta

in
ca

lo
rie

in
fo

rm
at

io
n

fro
m

m
en

u
ite

m
s

in
20

12
-2

01
4.

M
ea

n
ca

lo
rie

s
fo

r
al

l
m

en
u

ite
m

s.
M

ea
n

ca
lo

rie
s

in
ne

w
ite

m
s

fo
r

th
at

ye
ar

.

No
vo

lu
nt

ar
y

m
en

u
la

be
lin

g
Ye

ar
20

12
:

39
9

Ye
ar

20
13

:
39

8
Ye

ar
20

14
:

40
3

Ye
ar

20
12

:
51

9
Ye

ar
20

13
:

44
5

Ye
ar

20
14

:
41

9

W
ith

vo
lu

nt
ar

y
m

en
u

la
be

lin
g

Ye
ar

20
12

:
26

0
Ye

ar
20

13
:

26
2

Ye
ar

20
14

:
26

3
Ye

ar
20

12
:

23
2

Ye
ar

20
13

:
26

3
Ye

ar
20

14
:

30
9

2
13

9a,
b

2
13

6a,
b

2
14

0a,
b

2
28

6a,
b

2
18

2a,
b

2
11

0a,
b

Si
gn

ifi
ca

nt
re

du
ct

io
n

in
ca

lo
rie

s

Obesity A Review of Menu Labeling Bleich et al.

20 Obesity | VOLUME 00 | NUMBER 00 | MONTH 2017 www.obesityjournal.org



TA
BL

E
4.

(c
o

n
ti

n
u

e
d

).

A
u

th
o

r,

ye
a
r

S
e
tt

in
g

a
n

d

sa
m

p
le

si
ze

S
tu

d
y

d
e
si

g
n

M
e
th

o
d

s

O
u

tc
o

m
e

re
p

o
rt

e
d

in
th

is
ta

b
le

C
a
lo

ri
e
s

p
u

rc
h

a
se

d
:

c
o

n
tr

o
l

g
ro

u
p

(u
n

la
b

e
le

d
)

C
a
lo

ri
e
s

p
u

rc
h

a
se

d
:

in
te

rv
e
n

ti
o

n

g
ro

u
p

(la
b

e
le

d
)

D
if
fe

re
n

c
e
:

(la
b

e
le

d
2

u
n

la
b

e
le

d
)

S
ig

n
if
ic

a
n

c
e

o
f

e
ff

e
c
t

a
n

d

d
ir

e
c
ti

o
n

W
u

an
d

St
ur

m
,

20
14

21
3

ch
ai

n
re

st
au

ra
nt

br
an

ds
,

in
cl

ud
in

g
10

9
w

ith
ch

ild
re

n’
s

m
en

u
da

ta
.

An
al

yz
ed

26
,2

56
(1

2,
84

3
at

ba
se

lin
e,

13
,4

13
at

fo
llo

w
-u

p)
ad

ul
t

en
tre

es
an

d
1,

79
4

(8
59

at
ba

se
lin

e,
93

5
at

fo
llo

w
-u

p)
ch

ild
re

n’
s

m
en

u
en

tre
es

.

Ex
am

in
ed

m
en

u
ite

m
s

be
fo

re
an

d
af

te
r

pa
ss

ag
e

of
Af

fo
rd

ab
le

Ca
re

Ac
t

(c
al

or
ie

po
st

in
g

on
ly

im
pl

em
en

te
d

in
a

fe
w

lo
ca

tio
ns

).

An
al

yz
ed

nu
tri

en
t

co
nt

en
t

of
m

en
u

ite
m

s
ba

se
d

on
in

fo
rm

at
io

n
av

ai
la

bl
e

on
re

st
au

ra
nt

w
eb

si
te

s.

Un
ad

ju
st

ed
m

ea
n

en
tr! e

e
ite

m
ca

lo
rie

s
in

re
gu

la
r

m
en

u
ite

m
s

at
al

lr
es

ta
ur

an
t

ty
pe

s.
Un

ad
ju

st
ed

m
ea

n
en

tr! e
e

ite
m

ca
lo

rie
s

in
ch

ild
re

n’
s

m
en

u
ite

m
s

at
al

l
re

st
au

ra
nt

ty
pe

s.
Ad

ju
st

ed
m

ea
n

en
tr! e

e
ite

m
ca

lo
rie

s
in

ch
ild

re
n’

s
m

en
u

ite
m

s
at

fa
st

-f
oo

d
re

st
au

ra
nt

s
Ad

ju
st

ed
m

ea
n

en
tr! e

e
ite

m
ca

lo
rie

s
in

ch
ild

re
n’

s
m

en
u

ite
m

s
at

up
sc

al
e

re
st

au
ra

nt
s.

Ye
ar

20
10

:
67

0
(S

D:
39

8)
46

2
(S

D:
21

4)
No

t
re

po
rte

d
No

t
re

po
rte

d

Ye
ar

20
11

:6
70

(S
D:

39
7)

46
8

(S
D:

21
9)

No
tr

ep
or

te
d

No
tr

ep
or

te
d

0b

1
6b

2
40

a,
b

1
46

a,
b

Nu
ll

a
P
<

0
.0

5
.

b
T
h
e

st
u
d

y
sa

m
p

le
w

as
n
o
n
in

d
ep

en
d

en
t

an
d

w
e

la
ck

ed
th

e
in

fo
rm

at
io

n
to

ca
lc

u
la

te
th

e
co

n
fid

en
ce

in
te

rv
al

s
(C

I).
U

n
ad

ju
st

ed
m

ea
n
s

ar
e

re
p

o
rt

ed
u
n
le

ss
p

ap
er

o
n
ly

re
p

o
rt

ed
ad

ju
st

ed
n
u
m

b
er

s.
A

n
ab

se
n
ce

o
f

st
an

d
ar

d
d

ev
ia

tio
n

(S
D

),
st

an
d

ar
d

er
ro

r
(S

E
),

o
r

C
I
in

d
ic

at
es

it
w

as
n
o
t

re
p

o
rt

ed
in

th
e

p
ap

er
.

Review Obesity
EPIDEMIOLOGY/GENETICS

www.obesityjournal.org Obesity | VOLUME 00 | NUMBER 00 | MONTH 2017 21



Using a strong longitudinal design, but limited by a small sample
size, Tandon and colleagues (30) observed no differences in calories
ordered among a sample of 75 parent-child pairs in King County,
Washington (labeled) compared to 58 parent-child pairs in San
Diego County (unlabeled).

Pre/post design without comparison site(s). Downs et al.
(31) collected data before and after menu labeling implementa-
tion in NYC (no control city). In addition, they randomly
assigned 1,094 adults entering two McDonald’s locations to
receive a paper slip with either recommended daily calories or
per meal calories (for women and men) or no recommendation.
Neither calorie labeling nor the addition of the recommendation
messages had a statistically significant impact on calories
purchased.

Dumanovsky et al. (32) gathered receipts from 7,309 fast-food
patrons prior to calorie labeling and 8,489 patrons after calorie
labeling across 11 fast-food chains at 168 locations in NYC. There
was no overall effect of labeling, but statistically significant declines
in calories purchased occurred at McDonald’s, Au Bon Pain, and
KFC, while calories ordered at Subway increased.

Holmes et al. (33) circulated menus for 2 months each at a full-
service restaurant in a private club that either had (1) no calorie
information, (2) calorie and fat information, (3) an apple symbol
added to three combos to denote “healthier” choices, or (4) nutrition
bargain prices (the monetary price divided by a nutrition scaling fac-
tor). Based on sales data, there was no association between label
condition and calories ordered for 1,257 children’s meals.

Schwartz et al. (34) analyzed transaction data for 399 customers eat-
ing at a Chinese quick-service chain over several weeks. The pri-
mary goal of the study was to evaluate a portion downsizing inter-
vention, but calorie labels were introduced during a data collection
period. Labels were not associated with decreases in calories ordered
or eaten.

Ge and colleagues (35) analyzed lunchtime sales data at a table-
service restaurant in Indiana. Each of the following interventions were
delivered for 1 week: (1) control, (2) calorie information, (3) healthy
symbol, and (4) calorie, fat, cholesterol, sodium, and fiber informa-
tion, alongside daily recommended values. Compared to the control
week, calorie labels resulted in a statistically significant decrease in
calories purchased. Krieger et al. (36) collected receipts from 7,325
customers! 14 years old before and after menu labeling implementa-
tion at 50 locations of 10 chain restaurants in King County, Washing-
ton. At 18 months after labeling implementation, there was a nonstat-
istically significant mean reduction of 38 calories in all food chains
(not including coffee chains) and a statistically significant decrease in
calories purchased at taco restaurants and coffee chains.

Pulos and Leng (37) conducted a pre/post analysis at six full-service
restaurants in Pierce County, Washington, 30 days before and after
displaying information on calories, fat, sodium, and carbohydrates.
Beverages, certain side items, and daily specials were unlabeled. An
analysis of 16,000 entr!ee orders revealed statistically significant
decreases in calories purchased at four of six restaurants (the aver-
age entr!ee ordered post labeling had about 15 fewer calories); total
calories ordered were not evaluated.

Cross-sectional comparing labeled vs. unlabeled sites. Auchincloss
et al. (38) collected dinnertime receipts from 648 customers at two
locations of a full-service restaurant chain in Philadelphia (labeled)
and five outside of Philadelphia (unlabeled). Customers at labeled
restaurants ordered statistically significantly fewer calories (151-cal-
orie reduction) than those at unlabeled restaurants; results held when
different propensity scoring methods were used to improve causal
inference (40).

Rendell and colleagues asked 127 participants at a fast-casual chain

restaurant in New York (labeled) and 118 participants at the same
restaurant in Connecticut (unlabeled) to complete a survey as they
exited the restaurant identifying which lunch items they ordered.
The researchers did not observe a statistically significant difference
when comparing calories ordered between restaurants over a 6-
month period (39).

Cafeteria settings
There were nine cafeteria studies (Table 2) (41-49). Eight evaluated

menu labeling before and after implementation (42-48), and one was
a quasi-real-world RTC (49). Eight studies reported fewer calories
purchased after labeling (42-49).

School/university cafeteria, pre/post design without comparison
site. Chu et al. (45) examined calories ordered in response to
labeling 12 entrees with calories, serving size, fat, protein, and car-
bohydrates in a university cafeteria. Sales data were collected over 6
weeks (2 weeks each for baseline, labels, and no labels). After label-
ing, there was a statistically significant 12-calorie decrease in aver-
age entree calories ordered; information on overall calories pur-
chased was not available.

Hammond et al. (44) conducted a longitudinal study in a university
cafeteria where 159 students completed surveys during a 1-week base-
line period followed 6 weeks later by a 1-week period when calorie

labels were displayed during lunch and dinner. Calorie labels were
associated with a statistically significant decrease of 91 calories
ordered and 98 calories consumed (based on self-reported intake).

Hunsberger and colleagues (42) examined calorie labeling in a rural,
low-income middle school cafeteria, with a baseline period of 1
month, followed by 1 month of calorie labeling. Consumption was
measured at the group level by weighing food before and after meal
service. There was a statistically significant drop in estimated mean
calories ordered per student (based on an average of 531 students
daily) from 668 to 621.

In one study, 299 female undergraduates completed a survey 1
month before and 1 week after calorie labels were displayed in a

cafeteria. Results revealed a nonstatistically significant mean reduc-
tion of 58 calories post labeling (44).

In one of the earliest studies of calorie labeling, Milich et al. (46)
studied 450 female employees at a hospital cafeteria. Two weeks of
baseline data collection were followed by 1 week of an unexpected
price increase (5-10 cents on about half of the items) followed by 1
week of calorie labels. The mean calories purchased during the
baseline, price increase, and calorie information periods were 507,
525, and 459, respectively. Calorie labels were associated with
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statistically significantly fewer calories purchased relative to the
price increase week (P 5 0.008; a more valid comparison because
prices were held constant in both weeks) and marginally statistically
significantly fewer calories purchased relative to no intervention
(P 5 0.057, when prices also differed).

Nikolaou and colleagues (43) followed 120 students dining at a col-
lege cafeteria over 2 years. No calories were displayed in year one,
calorie labels were introduced for 20 weeks in year two, then
removed for 6 weeks, and then displayed for 10 weeks along with
posters showing daily calorie requirements for young adults.
Females ordered 709, 628, and 534 mean calories and males ordered
734, 692, and 622 calories for the no label, calorie label, and calorie
label plus daily caloric recommendation phases, respectively. Both
calorie label phases statistically significantly differed from the con-
trol phase and from each other.

Workplace cafeteria, quasi-real-world RCT. VanEpps et al.
(49) conducted an RCT of 249 corporate employees who placed lunch
orders from the on-site cafeteria through a website over 4 weeks.
Employees were randomized to view menus with either (1) no labels,
(2) calorie labels, (3) traffic lights, or (4) calorie labels plus traffic
lights. Each of the label types statistically significantly reduced calo-
ries ordered by about 60-78 calories relative to no labels.

Workplace cafeteria, pre/post design without comparison
site. Schmitz and Fielding (47) compared a 2-week baseline
period without labels to a 2-week period of labeling calories,
sodium, and fat at a large worksite cafeteria in southern California.
Based on 823 meals, statistically significantly fewer (71 kcal) calo-
ries were ordered per tray following labeling.

Ussher et al. (48) compared the calorie content of breakfast and
lunch ordered at a hospital cafeteria in Ireland before and after calo-
rie labeling. Based on 999 customers before labeling and 1,005 cus-
tomers after labeling, males purchased statistically significantly
fewer calories at both meals, and females purchased statistically sig-
nificantly fewer calories for lunch.

Laboratory and simulation settings
A total of 21 studies were conducted in simulation or laboratory set-
tings (Table 3). Of the ten laboratory studies, five measured hypo-
thetical food selections (50-54) and five measured actual food selec-
tions and consumption (55-59). Eleven simulation studies measured
hypothetical food selections (60-70). The laboratory and simulation
results are heterogeneous, even among studies with the strongest
designs, and many are limited by small sample sizes.

Laboratory, actual food selection and consumption. Hammond
et al. (55) randomized 635 Canadian adults to select a free dinner
from one of four Subway menus: (1) control, (2) calorie informa-
tion, (3) calories in traffic light format, or (4) traffic lights for calo-
rie, sodium, fat, and sugar content. Food intake was measured. There
were no statistically significant differences in calories ordered, but
calorie labels led to fewer calories consumed compared to control.

Harnack et al. (59) randomized 594 participants! 16 years old to
either a modified McDonald’s menu with calorie labels plus a daily
recommended calories statement or no labels; typical or modified

menu pricing structures was also manipulated. Consumption of
actual McDonald’s meals was measured. Calories ordered and con-
sumed did not statistically significantly differ across conditions.

James et al. (56) recruited 300 young adults to eat lunch at a lab
and randomized them to menus with no labels, calorie labels plus a
statement of daily recommended caloric intake, or labels identifying
how many minutes of brisk walking would be needed to burn off
the calories in each item. Consumption was measured and postmeal
intake was assessed with a dietary recall interview. Only the exer-
cise labels resulted in statistically significantly fewer mean calories
ordered and consumed relative to the control group, but it did not
statistically significantly differ from the calorie label group.

Platkin et al. (57) recruited a very small sample of 62 female partici-
pants with overweight or obesity from a college campus to order and
eat a Burger King lunch in the lab. They returned 1 week later for a
second lunch, when they were randomized to menus with either no
labels, calorie labels, or calories plus physical activity labels (minutes
to burn off calories by walking). At the second lunch, the no label, cal-
orie, and physical activity groups ordered 25, 206, and 162 fewer calo-
ries, respectively. Mean calories consumed at the second lunch were
995 (control), 899 (calorie labels), and 841 (physical activity labels).
These differences were not statistically significant.

Roberto et al. (58) randomized 295 participants to one of the follow-
ing menus: (1) control, (2) calorie labels, or (3) calorie labels and a
statement of recommended daily caloric intake. Food intake was
measured, and intake after dinner was assessed via a dietary recall
interview. Although participants in both calorie label groups ate stat-
istically significantly fewer calories at dinner compared to the con-
trol group, those who received a menu with only calorie labels ate
more calories after dinner. Only the group viewing the calorie rec-
ommendation ate statistically significantly fewer overall calories at
dinner plus after dinner (approximately 250 kcal reduction) com-
pared to the control group.

Laboratory, hypothetical food selection. A study by Gerend
et al. (50) randomly assigned 288 college students to a McDonald’s-
like menu that either did or did not have calorie information. Partici-
pants made hypothetical choices based on three different dinner
descriptions (quick dinner, participant is very hungry, or not too
hungry). The effects of calorie information were similar across the
three scenarios, so data were combined. There was a statistically sig-
nificant interaction such that men were unaffected by calorie labels,
but women ordered 146 fewer calories when shown labels.

Lee and Thompson (51) recruited 643 undergraduate students for an
online survey. Participants were randomized to one of three groups:
(1) no nutrition information, (2) calorie information, or (3) calorie
information plus miles needed to burn off an item’s calories and
ordered from a hypothetical fast-food menu. Total calories ordered
did not statistically significantly differ across groups.

Reale and Flint (52) recruited 61 people with obesity from a weight
management service and conducted a randomized crossover trial in
which participants were asked to place a hypothetical order from
one of the following four menu conditions: (1) no label, (2) calorie
label, (3) information on fat, protein, carbohydrates, salt, and fiber,
or (4) energy expenditure label. Participants were exposed to each
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menu condition on a separate day, starting with the no label condi-
tion on the first day. All three experimental conditions resulted in a
statistically significant reduction in calories ordered compared to the
control group. The calories group had a 26% reduction.

Stutts et al. (53) randomized 236 children (6-11 years old) to a
McDonald’s menu with either no labels, calories and fat informa-
tion, or a healthy heart symbol placed next to healthier menu items.
Calorie labels had no effect, but the healthy heart symbol led to stat-
istically significantly fewer calories ordered.

Wei and Miao (54) randomly assigned 189 participants to place
hypothetical orders from menu boards with or without calorie infor-
mation from either a restaurant perceived as “healthful” (i.e., Sub-
way or Panera) or “unhealthful” (i.e., McDonald’s or Wendy’s). Cal-
orie labels led to a 96-calorie reduction when ordering from
healthful restaurants, but there was no statistically significant effect
when ordering from unhealthful restaurants.

Simulation, hypothetical food selection. Antonelli and Viera
(60) randomized 823 parents of a child aged 2 to 17 to one of four
online fast-food menus: (1) no labels, (2) calorie labels, (3) calories
plus minutes of walking required to burn off calories, or (4) calories
plus miles to walk. All labeling conditions resulted in statistically sig-
nificantly fewer hypothetical calories ordered compared to no labels,
with the calorie label leading to 380 fewer calories ordered. Minutes
of walking led to 440 fewer calories ordered, while miles of walking
led to 370 fewer calories ordered compared to no labels. The labels
did not statistically significantly differ from one to another (60,70).

Dodds et al. (60) randomly sampled 329 Australian parents with a
child (3-12 years) from a larger random study sample. After a tele-
phone interview, participants were randomized to receive a fast-food
menu in the mail with either (1) no labels, (2) kilojoule labels plus a
statement indicating the daily energy intake for adults, or (3) traffic
light labels. The labels had no effect on total energy selected for
parents or children.

Downs et al. (62) recruited 921 pedestrians from busy public locations
using a mobile research lab and randomized them to one of the follow-
ing ten groups: (1) control group, (2) basic information (three sub-
groups, including calorie labels), (3) contextualized numeric informa-
tion (three subgroups), and (4) heuristic cues (three subgroups, e.g.,
traffic light ratings). Participants made hypothetical snack selections.
There was no effect of calorie labels, but contextualized numeric
information and heuristic cue labeling led to a statistically significant
decrease in calories ordered compared to the control group.

Dowray et al. (63) randomized 804 online participants to one of four
menus with either (1) no labels, (2) calorie labels, (3) calorie labels
plus miles of walking, or (4) calorie labels plus minutes of walking
needed to burn calories in each item. Only the miles of walking label
led to statistically significantly fewer hypothetical calories ordered rel-
ative to no label, but it did not differ from the other labels.

Haws and Liu (64) randomized 245 online participants to calorie
labels (present vs. absent) or pricing (linear vs. quantity discounted,
such that price per unit of a product was lower for larger portion
sizes). Participants made a hypothetical dinner choice from a menu
with ten entrees, each with a full- or half-size option. People ordered

statistically significantly fewer calories when viewing labels, and calo-

rie labeling plus linear pricing led to the fewest calories ordered.

Liu et al. (65) randomly assigned 418 online participants to one of

four menus: (1) no labels, (2) calorie labels, (3) calorie labels arranged

from low to high, or (4) calorie labels arranged from low to high plus

red or green traffic lights indicating higher/lower-calorie choices. All

label conditions included a statement about recommended daily

caloric intake. None of the label groups statistically significantly dif-

fered from control, but when analyses were repeated controlling for

gender, hunger, and reported frequency of nutrition label use, rank-

ordered calorie labels led to statistically significantly fewer calories

ordered (1,606 calories) compared to no labels (1,760 calories).

Morley et al. (66) randomized 1,294 online Australian participants to

one of five hypothetical menus: (1) no information, (2) kilojoule infor-

mation, (3) kilojoule information plus each item’s percentage of rec-

ommended daily intake, (4) kilojoule information plus traffic lights, or

(5) kilojoule information plus each item’s percentage of recommended

daily intake plus traffic lights. Only calories and calories plus traffic

lights led to statistically significantly fewer calories ordered (117 and

119 fewer calories, respectively) relative to no labels.

Pang and Hammond (67) randomized 213 undergraduate students to

one of four Tim Horton’s snack menus: (1) control, (2) calorie informa-

tion, (3) calorie information plus recommended daily caloric intake

statement, or (4) calorie information plus a physical activity label. Only

calorie labels and calories with a daily intake statement led to statisti-

cally significantly fewer calories ordered compared to control. None of

the label groups statistically significantly differed from one another.

Roseman et al. (68) recruited 302 urban pedestrians from a down-

town street of a medium-sized city in the United States. Participants

completed a survey and were randomized to either a calorie-labeled

or unlabeled menu that displayed seven items from several fast-food

restaurants. There were no statistically significant differences in

hypothetical calories ordered.

Tandon et al. (69) randomized 99 parents in a primary care pediatric

clinic in Seattle, Washington, to a McDonald’s menu with or with-

out calorie labels. Calorie labels led parents to hypothetically order

102 fewer calories for their children compared to no labels. The

parents’ choices for themselves did not differ.

Changes in restaurant offerings
Five studies examined changes in the calories of restaurant menu

offerings after local menu labeling regulations were implemented or

in advance of national implementation (Table 4) (71-75). Two stud-

ies evaluated menu offerings in which local menu labeling laws

were implemented (73,75); one of these studies included a control

comparison (75). Three studies examined restaurant nutrition data at

the national level (71,72,74). No studies looked at cafeteria offerings

in response to calorie labeling.

Pre/post design with comparison site(s). Namba et al. (75)

examined nine fast-food restaurant chains in 2005 and again in 2011

post local labeling. Five of these chains had some labeled locations,

while four had restaurants not subject to labeling. Although the mean

calories of menu items offered in labeled cities did not change, the
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proportion of healthy items statistically significantly increased in res-
taurant chains with some labeled locations (from 3% to 20%).

Restaurant trends where labeling is present, without
comparison site(s). Bruemmer et al. (73) examined the calorie

content of menu items at 37 chain restaurants in King County, Wash-
ington, and found a statistically significant decline in overall average

entr!ee calories (41 fewer calories post labeling; 73 fewer calories at

full-service restaurants and 19 fewer at quick-service restaurants)
when comparing 6 and 18 months post labeling.

National restaurant trends in advance of national menu
labeling. Bleich et al. (71) reported that the mean calorie content of

national chain restaurant menu items available between 2012 AND
2014 did not change, but new items in 2013 and 2014 had fewer calo-

ries than items only available in 2012. In addition, cross-sectionally,

chains with voluntary labeling (n 5 5) had fewer calories than those

without labeling (n 5 61) (72).

Wu and Sturm (74) tracked changes in the energy and sodium content
of US chain restaurant main entrees between spring 2010 (right after

the passage of national menu labeling legislation) and spring 2011.

They found no overall changes, but fast-food restaurants statistically

significantly decreased mean energy in children’s menu entrees by 40
calories, whereas upscale restaurants statistically significantly

increased mean energy in children’s menu entrees by 46 calories.

Discussion
The strongest research design to evaluate menu labeling is a

randomized controlled field experiment. Unfortunately, only one such

study was identified, and the sample size was too small to be able to
detect even medium to large effects (22). Two other quasi-real-world

randomized controlled field experiments of menu labeling demon-

strated that it led to a statistically significant and fairly large reduction

in calories ordered (23,49). The best-designed natural experiment with
a large sample size reported a 15-calorie reduction in response to calo-

rie labeling among Starbucks customers (24). In contrast, a well-

powered, well-designed natural experiment at taco restaurants reported

a null effect (25). Although two other well-designed natural experi-
ments reported null effects of calorie labeling at fast-food restaurants,

both studies were only powered to detect large effects of calorie label-

ing (26,29). Further, there was only one real-world, full-service chain
restaurant analysis with an adequate sample size, which found that cal-

orie labeling was associated with a 150-calorie reduction, but this

study was limited by a cross-sectional design (38). Although other

reviews have concluded that menu labeling has little impact on fast-
food purchases (13-16), there is an extraordinary dearth of well-

designed and adequately powered studies to truly test this hypothesis

in both fast-food and full-service chain settings.

In general, laboratory/simulation studies produced similar mixed

results. Although these studies used RCT designs, many were also lim-
ited by small sample sizes. Many laboratory studies of fast-food orders

generally reported no change in calories ordered (51,57,59,61,68),

while laboratory studies mimicking full-service chain restaurants or

restaurants typically perceived as healthier found labels led to fewer
calories ordered or consumed (55,58,67).

These divergent findings across restaurant settings and studies may
emerge because restaurant type affects calorie label use or attracts
different types of patrons. It is possible that patrons of coffee chains,
full-service sit-down chains, or fast-food outlets that market them-
selves as “healthy” attract patrons with higher incomes, education
levels, and/or health consciousness who are more likely to use label-
ing (76-79). Secondary analyses and laboratory studies also report
that awareness and/or use of menu labels is higher among certain
consumers, such as women and those with higher incomes and
health consciousness. It is also possible that calorie labeling is more
influential in certain settings. Fast-food customers, for example, may
enter the restaurant knowing what they want to order, while full-
service sit-down patrons may spend more time reviewing the menu
before making their decision. In addition, full-service chain restau-
rants, compared to fast-food, are more likely to have very-high-
calorie items, even for items like salads that most people think are
low-calorie. There was also more consistent evidence that calorie
labeling can promote lower-calorie choices in cafeteria settings, per-
haps because people eat there more regularly and are less likely to
view the meal as a “treat” compared to dining out. The sole
randomized controlled cafeteria field experiment reported a statisti-
cally significant and substantial reduction in response to calorie
labels, but this may have been because people were ordering food
ahead of time, which might have enabled them to exert more control
over their decisions compared to ordering on impulse when in the
cafeteria (49). Many of the other cafeteria studies did not have com-
parison sites to control for secular trends, suggesting a need for
more research in these settings.

Fewer studies have examined modified calorie information (e.g., daily
recommended intake statement) relative to calorie labels, and these
results are highly variable across settings (22,23,31,33,35,43,49,51-
53,55-67,70). Presumably, making calorie information easier to under-
stand and more accessible to a greater range of individuals, particu-
larly those with lower numeracy levels, would increase the reach and
impact of such information, but real-world RCTs are needed to know
for sure.

Finally, although preliminary evidence suggests that recent calorie
labeling regulations (enacted or anticipated) may be correlated with
healthier restaurant offerings, the small number of studies, considerable
differences in design, lack of comparison sites, and heterogeneity across
included restaurants make it difficult to draw conclusions at this point.

This review has several limitations. First, we may not be capturing a
number of null studies because of publication bias. In addition, arti-
cle screening was conducted by a single author, which could have
led to a biased sample; however, all potential articles for inclusion
were reviewed by a second author and adjudicated by a third, as
necessary. Strengths of this review include the examination of a
large number of studies of both consumer and restaurant responses
to calorie labeling across multiple settings and comparing modified
to absolute calorie information.

Taken together, evaluations of menu labeling in different settings
are mixed, and much of the research is plagued by inadequate
study designs and/or underpowered studies, highlighting a consid-
erable need for more research. First, data from well-powered RCT
field experiments or natural experiments testing menu labeling are
needed, especially at full-service chain restaurants. These studies
are very difficult to conduct because they require the cooperation
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of a food retail establishment that has not already implemented

labeling. Second, we do not have a good understanding of how

people might compensate later if they reduce calories at one meal

in response to menu labeling, and nearly all real-world studies

only assessed calories purchased, not consumed. Third, because

much of this legislation is fairly recent, and the federal law’s

implementation date is May 2018, there are also limited data on

the long-term impacts of calorie labeling. Fourth, more research is

needed to understand whether different presentations of this infor-

mation can increase its impact or whether accompanying educa-

tional campaigns might increase the effect of menu labeling. Fifth,

we lack good data on whether calorie labeling in other settings

impacted by the regulation, such as supermarkets, influences pur-

chases. Finally, research examining impacts on BMI in jurisdic-

tions that have implemented menu labeling would be useful. Cur-

rently, there is one such study that we are aware of. Restrepo (80)

used data between 2004 and 2012 from 103,220 respondents from

the behavioral risk factor surveillance system who self-reported

height and weight. Using a natural experiment design, the authors

compared BMI trends over time in NYC and nearby counties with

and without calorie labeling. The results revealed that, on average,

calorie labeling laws were associated with a statistically significant

reduction of 0.38 BMI units. This further suggests that underpow-

ered studies may not be picking up meaningful reductions in calo-

ries purchased at restaurants.

Conclusion
Overall, because of a lack of well-powered studies with strong

designs, the jury is still out on the degree to which menu labeling

encourages lower-calorie purchases and whether that translates to a

healthier population. Although the limited existing research finds lit-

tle evidence of menu labeling shifting fast-food purchases, there are

more promising findings that it may influence consumers at certain

types of restaurants and in other types of establishments such as caf-

eterias. It is difficult to know what a meaningful reduction in calorie

intake amounts to, particularly when it is hard to measure how peo-

ple compensate over the course of a week. Researchers have esti-

mated that if we want to return to 1970 levels of excess weight in

the population, adults would need to consume 220 fewer calories

daily (81), while children would need to consume 165 fewer calories

daily (82). Reducing consumer purchases in chain restaurants by

even a small amount may help reduce this excess calorie intake.

Finally, menu labeling may encourage restaurants to offer

lower-calorie items, but it is currently unknown whether studies

focused on calorie changes in chain restaurants are capturing

responses to menu labeling legislation (enacted or anticipated) rather

than responses to other forces encouraging restaurants to change

their menus.O
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