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New	  Study:	  Snacking	  on	  Raisins	  Controls	  Hunger,	  Promotes	  Satiety	  in	  Children	  	  
Eating	  Raisins	  Resulted	  in	  Significantly	  Fewer	  Calories	  Consumed	  as	  Compared	  to	  Other	  Popular	  Snacks	  	  

	  
FRESNO,	  Calif.,	  May	  31,	  2012	  –	  New	  research	  recently	  announced	  at	  the	  Canadian	  Nutrition	  Society	  
annual	  meeting	  in	  Vancouver,	  B.C.,	  suggests	  eating	  raisins	  as	  an	  after-‐school	  snack	  prevents	  excessive	  
calorie	  intake	  and	  increases	  satiety	  –	  or	  feeling	  of	  fullness	  –	  as	  compared	  to	  other	  commonly	  consumed	  
snacks.	  	  
	  
The	  study,	  funded	  by	  a	  grant	  from	  the	  California	  Raisin	  Marketing	  Board,	  was	  conducted	  among	  	  
26	  normal-‐weight	  boys	  and	  girls	  ages	  8	  –	  11	  during	  a	  three-‐month	  timeframe.	  Study	  participants	  were	  
randomly	  assigned	  to	  eat	  raisins	  or	  other	  snacks,	  including	  grapes,	  potato	  chips	  or	  chocolate	  chip	  
cookies,	  until	  they	  were	  comfortably	  full.	  Additionally,	  each	  child	  received	  the	  same	  standardized	  
breakfast,	  morning	  snack	  and	  lunch	  on	  test	  days.	  Subjective	  appetite	  was	  measured	  before	  and	  
immediately	  after	  snack	  consumption	  at	  15-‐minute	  intervals.	  Key	  study	  findings	  include:	  	  

• Food	  intake	  following	  raisin	  consumption	  was	  lower	  and	  satiation	  greater	  compared	  to	  the	  	  
other	  snacks	  
	  

• When	  eating	  raisins,	  children	  consumed	  significantly	  fewer	  calories	  when	  compared	  to	  the	  other	  
snacks	  in	  the	  study	  	  

o Grapes,	  potato	  chips	  and	  cookies	  resulted	  in	  ~	  56	  percent,	  70	  percent	  and	  108	  percent	  
higher	  calorie	  intake	  compared	  to	  raisins,	  respectively	  (See	  Figure	  1	  below)	  
	  

• Cumulative	  calorie	  intake	  (breakfast	  +	  morning	  snack	  +	  lunch	  +	  after-‐school	  snack)	  was	  	  
10	  percent	  –	  19	  percent	  lower	  after	  raisins	  compared	  to	  other	  snacks	  
	  

• Although	  all	  snacks	  reduced	  subjective	  appetite,	  desire-‐to-‐eat	  was	  lowest	  after	  consuming	  
raisins	  	  (See	  Figure	  2	  below)	  
	  

The	  study	  was	  conducted	  by	  lead	  researcher,	  G.	  Harvey	  Anderson,	  Ph.D.,	  Professor	  of	  Nutritional	  
Sciences	  and	  Physiology,	  Department	  of	  Nutritional	  Sciences,	  University	  of	  Toronto	  and	  co-‐investigated	  
by	  Nick	  Bellissimo,	  Ph.D.,	  Assistant	  Professor,	  School	  of	  Nutrition,	  Ryerson	  University	  and	  Bohdan	  
Luhovyy,	  Ph.D.,	  Assistant	  Professor,	  Department	  of	  Applied	  Human	  Nutrition,	  Mount	  Saint	  Vincent	  
University.	  
	  
“To	  our	  knowledge,	  this	  is	  the	  first	  controlled	  study	  that	  looks	  at	  after-‐school	  snacking	  and	  satiety	  
among	  children,”	  said	  Anderson.	  “We	  found	  consumption	  of	  raisins	  as	  a	  snack	  prevented	  excessive	  
calorie	  intake,	  increased	  the	  feeling	  of	  fullness,	  and	  thereby	  may	  help	  contribute	  to	  the	  maintenance	  of	  
a	  healthy	  weight	  in	  school-‐age	  children.”	  
	  
Visit	  www.loveyourraisins.com	  for	  further	  information	  and	  summaries	  of	  California	  Raisins’	  nutrition	  
research.	  	  
	  



Figure	  1	  

Raisins	  Result	  in	  Significantly	  Fewer	  Calories	  Consumed	  Compared	  to	  Other	  Snacks	  
	  

Grapes:	  56%	  higher	  calorie	  intake	  compared	  to	  raisins	  
Potato	  Chips:	  70%	  higher	  calorie	  intake	  compared	  to	  raisins	  

Chocolate	  Chip	  Cookies:	  108%	  higher	  calorie	  intake	  compared	  to	  raisins	  

	  

Figure	  2	  

Compared	  to	  Other	  Popular	  Snacks,	  Desire-‐to-‐Eat	  Over	  Time	  is	  Lowest	  after	  Consuming	  Raisins	  
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About	  the	  California	  Raisin	  Marketing	  Board	  	  
A	  State	  Marketing	  Order	  in	  1998	  created	  the	  California	  Raisin	  Marketing	  Board	  and	  it	  is	  100-‐percent	  
grower	  funded.	  Its	  mission	  is	  to	  support	  and	  promote	  the	  increased	  use	  of	  California-‐grown	  raisins	  and	  
sponsor	  crop	  production,	  nutrition	  and	  market	  research.	  For	  more	  information	  about	  the	  California	  
Raisin	  Marketing	  Board,	  visit	  www.loveyourraisins.com.	  	  



A
n 

A
fte

r-
Sc

ho
ol

 R
ai

sin
 S

na
ck

 R
ed

uc
es

 S
ub

je
ct

iv
e A

pp
et

ite
 a

nd
 E

ne
rg

y 
In

ta
ke

 a
nd

 In
cr

ea
se

s S
at

ie
ty

 in
 N

or
m

al
 W

ei
gh

t C
hi

ld
re

n
N

ic
k 

B
el

lis
si

m
o1,

2 ,
B

oh
da

n 
Lu

ho
vy

y¹
, E

ve
ly

n 
H

ur
to

n¹
, L

or
ia

nn
e 

J. 
B

en
ne

tt1 , 
R

eb
ec

ca
 M

ol
la

rd
4 , 

Ja
m

es
 P

ai
nt

er
3 , 

G
. H

ar
ve

y 
A

nd
er

so
n4

1 A
pp

lie
d 

H
um

an
 N

ut
rit

io
n,

 M
ou

nt
 S

ai
nt

 V
in

ce
nt

 U
ni

ve
rs

ity
. ²

 N
ut

rit
io

n,
 R

ye
rs

on
 U

ni
ve

rs
ity

. 
3 F

am
ily

 a
nd

 C
on

su
m

er
 S

ci
en

ce
s, 

Ea
st

er
n 

Ill
in

oi
s U

ni
ve

rs
ity

.  
4 N

ut
rit

io
na

l S
ci

en
ce

s, 
U

ni
ve

rs
ity

 o
f T

or
on

to
.

A
bs

tr
ac

t

Th
is

 re
se

ar
ch

 w
as

 s
up

po
rt

ed
 b

y 
th

e 
C

al
ifo

rn
ia

 R
ai

si
n 

M
ar

ke
tin

g 
B

oa
rd

.

An
in

cr
ea

se
in

th
e

fre
qu

en
cy

of
ea

tin
g

oc
ca

si
on

s
am

on
g

sc
ho

ol
-a

ge
ch

ild
re

n
is

hy
po

th
es

iz
ed

to
co

nt
rib

ut
e

to
ob

es
ity

,b
ut

th
is

as
so

ci
at

io
n

m
ay

be
co

nf
ou

nd
ed

by
th

e
co

m
po

si
tio

n
of

th
e

m
ea

lo
rs

na
ck

.T
he

re
fo

re
,i

ti
s

im
po

rta
nt

to
id

en
tif

y
lo

w
en

er
gy

an
d

hi
gh

nu
tri

en
td

en
se

sn
ac

ks
th

at
m

ay
co

nt
rib

ut
e

to
he

al
th

ie
r

bo
dy

w
ei

gh
ts

by
in

cr
ea

si
ng

sa
tie

ty,
co

nt
ro

llin
g

hu
ng

er
,a

nd
re

du
ci

ng
su

bs
eq

ue
nt

fo
od

in
ta

ke
(F

I).
Th

e
ob

je
ct

iv
e

of
th

is
st

ud
y

w
as

to
de

te
rm

in
e

th
e

ef
fe

ct
of

an
ad

lib
itu

m
af

te
r-s

ch
oo

ls
na

ck
of

ra
is

in
s,

gr
ap

es
,

po
ta

to
ch

ip
s

or
ch

oc
ol

at
e

ch
ip

co
ok

ie
s

on
su

bj
ec

tiv
e

ap
pe

tit
e

an
d

FI
in

ch
ild

re
n.

In
a

re
pe

at
ed

-m
ea

su
re

s
cr

os
so

ve
r

de
si

gn
,

no
rm

al
w

ei
gh

t(
be

tw
ee

n
th

e
10

th
-8

0t
h

BM
Ip

er
ce

nt
ile

)
ch

ild
re

n
(n

=2
6;

11
bo

ys
an

d
15

gi
rls

;a
ge

:8
-1

1
y)

w
er

e
ra

nd
om

ly
as

si
gn

ed
to

co
ns

um
e

on
e

of
fo

ur
sn

ac
ks

:
ra

is
in

s,
gr

ap
es

,
po

ta
to

ch
ip

s
or

ch
oc

ol
at

e
ch

ip
co

ok
ie

s
un

til
th

ey
w

er
e

co
m

fo
rta

bl
y

fu
ll

w
ith

in
15

m
in

.I
n

or
de

rt
o

m
od

el
a

ty
pi

ca
l

sc
ho

ol
da

y,
ch

ild
re

n
co

ns
um

ed
a

st
an

da
rd

iz
ed

br
ea

kf
as

t
(fa

t-f
re

e
sk

im
m

ilk
,c

er
ea

l,
an

d
or

an
ge

ju
ic

e)
,m

or
ni

ng
sn

ac
k

(a
pp

le
)a

nd
lu

nc
h

(tu
rk

ey
sa

nd
w

ic
h

an
d

2%
m

ilk
)o

n
te

st
da

ys
pr

io
rt

o
th

ei
ra

rri
va

lt
o

th
e

la
bo

ra
to

ry
w

ith
in

20
m

in
of

th
e

en
d

of
th

e
sc

ho
ol

da
y.

FI
of

th
e

ad
lib

itu
m

sn
ac

ks
w

as
re

co
rd

ed
.

Su
bj

ec
tiv

e
ap

pe
tit

e
w

as
m

ea
su

re
d

be
fo

re
an

d
im

m
ed

ia
te

ly
af

te
r

sn
ac

k
co

ns
um

pt
io

n,
an

d
at

15
m

in
in

te
rv

al
s

to
45

m
in

.
In

ta
ke

of
ra

is
in

s
wa

s
si

gn
ifi

ca
nt

ly
lo

w
er

(p
<0

.0
5)

co
m

pa
re

d
to

th
e

ot
he

rt
re

at
m

en
ts

.
G

ra
pe

s,
po

ta
to

ch
ip

s
an

d
co

ok
ie

s
re

su
lte

d
in

~
56

%
,

70
%

an
d

10
8%

hi
gh

er
en

er
gy

in
ta

ke
co

m
pa

re
d

to
ra

is
in

s,
re

sp
ec

tiv
el

y.
C

um
ul

at
iv

e
en

er
gy

in
ta

ke
(b

re
ak

fa
st

[k
ca

l]
+

m
or

ni
ng

sn
ac

k
[k

ca
l]

+
af

te
r-s

ch
oo

l
sn

ac
k

[k
ca

l])
w

as
~1

0%
,

13
%

an
d

19
%

lo
w

er
(p

<0
.0

5)
af

te
r

ra
is

in
s

co
m

pa
re

d
to

gr
ap

es
,p

ot
at

o
ch

ip
s

an
d

co
ok

ie
s,

re
sp

ec
tiv

el
y.

Al
th

ou
gh

al
l

sn
ac

ks
re

du
ce

d
su

bj
ec

tiv
e

ap
pe

tit
e

(P
<

0.
00

01
),

de
si

re
-to

-e
at

w
as

lo
w

es
t

af
te

r
ra

is
in

s
w

he
n

ex
pr

es
se

d
on

a
pe

r
kc

al
ba

si
s

(P
<

0.
00

8)
.I

n
co

nc
lu

si
on

,
ad

-li
bi

tu
m

co
ns

um
pt

io
n

of
ra

is
in

s
as

an
af

te
r-s

ch
oo

ls
na

ck
co

nt
rib

ut
es

to
lo

w
er

da
ily

en
er

gy
in

ta
ke

an
d

su
bj

ec
tiv

e
ap

pe
tit

e
an

d
m

ay
pr

om
ot

e
th

e
m

ai
nt

en
an

ce
of

he
al

th
ie

rb
od

y
w

ei
gh

ts
in

ch
ild

re
n.

St
ud

y 
D

es
ig

n 

D
isc

us
sio

n 
/ C

on
cl

us
io

n

R
ef

er
en

ce
s

R
es

ul
ts

A
ck

no
w

le
dg

em
en

ts
Fi

gu
re

 1
. A

d-
lib

itu
m

 fo
od

 in
ta

ke
 [k

ca
l] 

of
 te

st
 s

na
ck

s 
w

ith
in

 1
5-

m
in

 in
 8

-1
1 

y 
ol

d 
ch

ild
re

n.
  M

ea
ns

 
w

ith
 d

iff
er

en
t l

et
te

rs
 d

iff
er

, p
 <

 0
.0

5 
(T

uk
ey

). 
n=

26

To
de

te
rm

in
e

th
e

ef
fe

ct
of

an
ad

lib
itu

m
af

te
r-

sc
ho

ol
sn

ac
k

of
ra

is
in

s,
gr

ap
es

,
po

ta
to

ch
ip

s
or

ch
oc

ol
at

e
ch

ip
co

ok
ie

s
on

su
bj

ec
tiv

e
ap

pe
tit

e
an

d
FI

in
ch

ild
re

n.

Ta
bl

e 
1.

 S
ub

je
ct

 c
ha

ra
ct

er
is

tic
s

bo
dy

w
ei

gh
ts

In
tr

od
uc

tio
n

C
hi
ld
re
n’
s

ea
tin

g
pa

tte
rn

s
ar

e
im

po
rt

an
t

fa
ct

or
s

de
te

rm
in

in
g

en
er

gy
in

ta
ke

an
d

bo
dy

w
ei

gh
t.

Fr
eq

ue
nt

sn
ac

ki
ng

is
of

te
n

st
at

ed
to

co
nt

rib
ut

e
to

ov
er

w
ei

gh
ti

n
ch

ild
re

n
an

d
ad

ol
es

ce
nt

s
(1

).

Lo
w

en
er

gy
de

ns
e

sn
ac

ks
(e

g.
fr

es
h

fr
ui

t)
ha

ve
m

or
e

in
flu

en
ce

on
sa

tie
ty

th
an

en
er

gy
de

ns
e

sn
ac

ks
(e

g.
dr

ie
d

fr
ui

t,
nu

ts
),

an
d

th
er

ef
or

e
ha

ve
gr

ea
te

rp
ot

en
tia

lt
o

re
du

ce
en

er
gy

in
ta

ke
(2

).
gr

ea
te

rp
ot

en
tia

lt
o

re
du

ce
en

er
gy

O
bj

ec
tiv

e

A
d-

lib
itu

m
 s

na
ck

 c
on

su
m

pt
io

n 
w

as
 lo

w
er

, a
nd

 s
at

ie
ty

 g
re

at
er

, 
af

te
r r

ai
si

ns
.

C
um

ul
at

iv
e 

en
er

gy
 in

ta
ke

 w
as

 lo
w

es
t a

fte
r r

ai
si

ns
 c

om
pa

re
d 

to
 

gr
ap

es
, p

ot
at

o 
ch

ip
s 

or
 c

ho
co

la
te

 c
hi

ps
 c

oo
ki

es
.

W
at

er
 in

ta
ke

 w
as

 re
du

ce
d 

af
te

r g
ra

pe
s 

du
e 

to
 it

s 
gr

ea
te

r 
m

oi
st

ur
e 

co
nt

en
t.

M
ot

iv
at

io
n-

to
-e

at
 w

as
 d

ec
re

as
ed

 a
fte

r a
ll 

tr
ea

tm
en

ts
, b

ut
 ra

is
in

s 
de

cr
ea

se
d 

de
si

re
-to

-e
at

 o
n 

a 
pe

r k
ca

l b
as

is
 to

 a
 g

re
at

er
 e

xt
en

t t
ha

n 
ot

he
r s

na
ck

s.

In
co

nc
lu

si
on

,
ad

-li
bi

tu
m

co
ns

um
pt

io
n

of
ra

is
in

s
as

an
af

te
r-

sc
ho

ol
sn

ac
k

co
nt

rib
ut

es
to

lo
w

er
da

ily
en

er
gy

in
ta

ke
an

d
su

bj
ec

tiv
e

ap
pe

tit
e

an
d

m
ay

pr
om

ot
e

th
e

m
ai

nt
en

an
ce

of
he

al
th

ie
r

bo
dy

w
ei

gh
ts

in
ch

ild
re

n.

Fi
gu

re
 3

. W
at

er
 in

ta
ke

 (g
) d

ur
in

g 
co

ns
um

pt
io

n 
of

 s
na

ck
s 

w
ith

in
 1

5-
m

in
 in

 8
-1

1 
y 

ol
d 

ch
ild

re
n.

  M
ea

ns
 w

ith
 d

iff
er

en
t l

et
te

rs
 d

iff
er

, p
 <

 0
.0

5 
(T

uk
ey

). 
n=

26

At
tim

e
0,

15
,

30
,

45
m

in
su

bj
ec

tiv
e

ap
pe

tit
e

m
ea

su
re

d
us

in
g

vi
su

al
an

al
og

ue
sc

al
es

(V
A

S)
.

1.
N

ic
kl

as
 T

A
, Y

an
g 

SJ
, B

ar
an

ow
sk

i T
, Z

ak
er

i I
, B

er
en

so
n 

G
 2

00
3 

Ea
tin

g 
pa

tte
rn

s 
an

d 
ob

es
ity

 in
 c

hi
ld

re
n.

 T
he

 B
og

al
us

a 
H

ea
rt

 
St

ud
y.

 A
m

 J
 P

re
v 

M
ed

 2
5:

9-
16

2.
R

ol
ls

 B
J,

 E
llo

-M
ar

tin
 J

A
, T

oh
ill

 B
C

 2
00

4 
W

ha
t c

an
 in

te
rv

en
tio

n 
st

ud
ie

s 
te

ll 
us

 a
bo

ut
 th

e 
re

la
tio

ns
hi

p 
be

tw
ee

n 
fr

ui
t a

nd
 

ve
ge

ta
bl

e 
co

ns
um

pt
io

n 
an

d 
w

ei
gh

t m
an

ag
em

en
t?

 N
ut

r R
ev

 
62

:1
-1

7

A
ll 

Su
bj

ec
ts

A
ge

 (y
)

10
.1

 ±
0.

2

Bo
dy

 W
ei

gh
t (

kg
)

33
.1

 ±
1.

0
H

ei
gh

t (
m

)
1.

39
±

0.
01

BM
I (

kg
/m

2 )
17

.0
 ±

0.
3

BM
I 

pe
rc

en
til

e
51

.9
 ±

5.
3

Fa
tm

as
s (

kg
)*

7.
4 

±
0.

5
Fa

tm
as

s (
%

)*
22

.0
±

1.
2

Fa
t-f

re
e

m
as

s (
kg

)
25

.7
 ±

0.
7

Fa
t-f

re
e 

m
as

s (
%

)
78

.0
 ±

1.
2

D
at

a 
ar

e 
pr

es
en

te
d 

as
 m

ea
n 

SE
M

; n
 =

 2
6.

*F
at

-m
as

s 
de

te
rm

in
ed

 fr
om

 th
e 

su
m

 o
f s

ki
nf

ol
d 

m
ea

su
re

m
en

ts
 a

t f
ou

r p
oi

nt
s.

0
15

30
45

-0
.2

0

-0
.1

5

-0
.1

0

-0
.0

5

-0
.0

0

0.
05

Ra
is

in
s

C
oo

ki
es

G
ra

pe
s

C
hi

ps

Ti
m

e 
(m

in
)

Subjective Appetite (mm/kcal)

Ra
isi

ns
Gr

ap
es

Po
ta

to
 C

hi
ps

Ch
oc

. C
hi

p 
Co

ok
ie

s
0

10
0

20
0

30
0

40
0

50
0

60
0

a

b
b

Food Intake (kcal)

c

Fi
gu

re
 2

. C
um

ul
at

iv
e 

en
er

gy
 in

ta
ke

 (b
re

ak
fa

st
 [k

ca
l] 

+ 
m

or
ni

ng
 s

na
ck

 [k
ca

l] 
+ 

 lu
nc

h 
[k

ca
l] 

+ 
af

te
r-

sc
ho

ol
 s

na
ck

 [k
ca

l] 
in

 8
-1

1 
y 

ol
d 

ch
ild

re
n.

 M
ea

ns
 w

ith
 d

iff
er

en
t l

et
te

rs
 

di
ffe

r, 
P 

< 
0.

05
 (T

uk
ey

). 
n=

26
Fi

gu
re

 5
.  

D
es

ire
-to

-e
at

 (m
m

/k
ca

l) 
w

as
 a

ffe
ct

ed
 b

y 
tr

ea
tm

en
t (

p 
< 

0.
00

8)
 a

nd
 

tim
e 

(p
 <

 0
.0

01
) i

n 
8-

11
 y

 o
ld

 c
hi

ld
re

n.
 n

 =
 2

6.
At

tim
e

0,
15

,
30

,
45

m
in

su
bj

ec
tiv

e
ap

pe
tit

e
m

ea
su

re
d

us
in

g
vi

su
al

an
al

og
ue

sc
al

es
(V

A
S)

.

0
15

30
45

-5
0

-4
0

-3
0

-2
0

-1
00102030

G
ra

pe
s

R
ai

si
ns

C
hi

ps
C

oo
ki

es

Ti
m

e 
(m

in
)

Subjective Appetite (mm)

Fi
gu

re
 4

.  
C

ha
ng

e 
fr

om
 b

as
el

in
e 

av
er

ag
e 

ap
pe

tit
e 

w
as

 n
ot

 a
ffe

ct
ed

 b
y 

tr
ea

tm
en

t (
p 

= 
0.

17
) b

ut
 ti

m
e 

(p
 <

 0
.0

01
) w

as
 a

 fa
ct

or
 in

 8
-1

1 
y 

ol
d 

ch
ild

re
n.

 n
=2

6

Ra
isi

ns
G

ra
pe

s
Po

ta
to

 C
hi

ps
Ch

oc
. C

hi
p 

Co
ok

ie
s

0

50
0

10
00

15
00

a
b

b
c

Cumulative Energy Intake
(kcal)

Ra
isin

s
Gr

ap
es

Po
tat

o C
hip

s
Ch

oc
. C

hip
 Co

oki
es

0

10
0

20
0

30
0

40
0

a

b

a
a

Water Intake (g)


