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Dear Editors

Elevated obesity rates are a major contributor to the dramatic gap in life expectancy affecting 

people with serious mental illness (SMI) (Allison et al., 2009). Recent trials of lifestyle 

interventions targeting this group have achieved modest weight loss of ≥5% in upwards of 

47% of participants, or reduced cardiovascular risk in roughly half of participants (Bartels et 

al., 2013; Bartels et al., 2015; Daumit et al., 2013; Green et al., 2015). Despite the promise 
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of these interventions, many are resource intensive, and there remain considerable barriers to 

implementation in real world settings.

In contrast, the Diabetes Prevention Program (DPP) in the general population is the most 

widely replicated model for behavioral weight loss in the United States (Ali et al., 2012). 

The DPP focuses on achieving ≥7% weight loss through a healthy low-calorie, low-fat diet, 

and increasing physical activity to 150 min each week. The DPP trial, in which half of 

participants receiving the lifestyle intervention achieved over 7% weight loss (Diabetes 

Prevention Program Research Group, 2002), and subsequent Look AHEAD (Action for 

Health in Diabetes) trial, in which over 55% of participants receiving the intensive lifestyle 

intervention modeled after the DPP achieved over 7% weight loss (The Look AHEAD 

Research Group, 2007), are considered gold standards in behavioral weight management 

research.

In spite of the high prevalence of obesity among people with SMI (Allison et al., 2009), both 

the DPP and Look AHEAD trials systematically excluded people with schizophrenia, other 

psychotic disorders, bipolar disorder, hospitalization for depression in the past six months, 

self-reported psychiatric hospitalization, use of psychoactive medications, or other 

psychiatric or behavioral factors that could interfere with compliance, study participation, or 

ability to follow the intervention protocol (Diabetes Prevention Program Research Group, 

2001; The Look AHEAD Research Group, 2012). The exclusion of people with SMI is 

consistent across most large weight loss studies due to challenges in achieving weight loss in 

this group, such as metabolic effects of psychoactive medications, impact of symptoms on 

motivation and ability to complete the studies, and consequences of poverty, low health 

literacy, societal stigma of having a mental illness, and social isolation on study retention 

(Allison et al., 2009).

Identifying differences in these target populations may highlight specific considerations for 

tailoring scalable and economically sustainable lifestyle interventions developed for the 

general population for adults with SMI or provide insights for scaling existing intensive 

weight loss interventions targeting this group. We compared characteristics of N = 465 

participants with SMI enrolled in three trials of the evidenced-based In SHAPE lifestyle 

intervention with those of N = 3234 participants enrolled in the DPP and N = 5145 

participants enrolled in the Look AHEAD trials in the general population.

1. In SHAPE program

The 12-month In SHAPE lifestyle intervention consists of a gym membership and weekly 

individual meetings with a certified fitness trainer who helps participants develop 

personalized fitness plans, provides fitness coaching, instruction on healthy eating, and 

support for managing mental health symptoms that interfere with exercise and healthy eating 

(Bartels et al., 2013; Bartels et al., 2015). Between 2007 and 2013, N = 465 participants with 

SMI were enrolled across three trials (2 in New Hampshire, and 1 in Boston, MA) of the In 

SHAPE program delivered in community mental health settings. Inclusion and exclusion 

criteria are reported elsewhere (Bartels et al., 2013; Bartels et al., 2015). Study procedures 
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were approved by Committees for the Protection of Human Subjects at Dartmouth College 

and specific to each site.

2. Findings and implications

Table 1. compares baseline characteristics of participants in the In SHAPE trials with those 

of participants in the DPP and Look AHEAD trials. The proportion of participants in the In 

SHAPE trials with annual household income under $25,000 was nearly 6 times greater, with 

less than 13 years of education was about double, who were unemployed was 8 to 17 times 

greater, and who were never married was up to 8 times greater. Participants with SMI were 

at increased cardiovascular risk, with rates of smoking 5 to 8 times higher and severe obesity 

1.5 to 2 times higher compared to DPP and Look AHEAD trial participants.

These findings illustrate many of the challenges for implementing and scaling behavioral 

weight loss interventions targeting this group. To date, effective behavioral weight loss in 

people with SMI has been resource-intensive and has required individualized support and 

counseling, often in combination with supported exercise or group nutrition education. 

Providing additional support increases costs and limits intervention scalability, but is likely 

necessary for overcoming the combined effects of socioeconomic instability and mental 

health symptoms that contribute to low-motivation, poor functioning, and social isolation. 

By contrast, lower intensity interventions of short duration have shown limited effectiveness 

in this group, as they likely are insufficient for overcoming these health disparities and 

complex social factors.

Future efforts must focus on increasing intervention reach without sacrificing impact or 

effectiveness. Successes of the DPP and Look AHEAD trials offer valuable insights for 

informing the dissemination of weight loss programs targeting people with SMI. Through 

new collaborations between mental health services researchers and behavioral scientists, 

existing behavioral weight loss interventions tailored to meet the needs of this at-risk group 

could incorporate components of successful programs delivered in the general population to 

lower costs and increase scalability. Continued efforts across medicine and social science 

disciplines are needed to address this serious public health concern in the form of 

significantly reduced life expectancy affecting people with SMI.

Acknowledgments

Role of funding source

This study was supported by grants from the United States Centers for Disease Control and Prevention (R01 
DD000140 and Cooperative Agreement Number U48 DP001935) and the National Institute of Mental Health (R01 
MH078052 and R01 MH089811). Additional support was received from the United States Centers for Disease 
Control and Prevention Health Promotion and Disease Prevention Research Center (Cooperative Agreement 
Number U48 DP005018). The funders had no role in study design, data collection and analysis, decision to publish, 
or preparation of the manuscript.

References

Ali MK, Echouffo-Tcheugui JB, Williamson DF. How effective were lifestyle interventions in real-
world settings that were modeled on the Diabetes Prevention Program? Health Aff. 2012; 31(1):67–
75.

Naslund et al. Page 3

Schizophr Res. Author manuscript; available in PMC 2016 April 10.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Allison DB, Newcomer JW, Dunn AL, Blumenthal JA, Fabricatore AN, Daumit GL, Cope MB, Riley 
WT, Vreeland B, Hibbeln JR. Obesity among those with mental disorders: a National Institute of 
Mental Health meeting report. Am J Prev Med. 2009; 36(4):341–350. [PubMed: 19285199] 

Bartels SJ, Pratt SI, Aschbrenner KA, Barre LK, Jue K, Wolfe RS, Xie H, McHugo G, Santos M, 
Williams GE, Naslund JA, Mueser KT. Clinically significant improved fitness and weight loss 
among overweight persons with serious mental illness. Psychiatr Serv. 2013; 64(8):729–736. 
[PubMed: 23677386] 

Bartels SJ, Pratt SI, Aschbrenner KA, Barre LK, Naslund JA, Wolfe RS, Xie H, McHugo G, Jimenez 
D, Jue K, Feldman J, Bird B. Pragmatic replication trial of health promotion coaching for obesity in 
serious mental illness and maintenance of outcomes. Am J Psychiatr. 2015; 172(4):344–352. 
[PubMed: 25827032] 

Daumit GL, Dickerson FB, Wang N-Y, Dalcin A, Jerome GJ, Anderson CA, Young DR, Frick KD, Yu 
A, Gennusa JV III. A behavioral weight-loss intervention in persons with serious mental illness. N 
Engl J Med. 2013; 368(17):1594–1602. [PubMed: 23517118] 

Diabetes Prevention Program Research Group. Protocol for the Diabetes Prevention Program (DPP). 
The Biostatistics Center, The George Washington University; Rockville, Maryland: 2001. 

Diabetes Prevention Program Research Group. Reduction in the incidence of type 2 diabetes with 
lifestyle intervention or metformin. N Engl J Med. 2002; 346(6):393–403. [PubMed: 11832527] 

Green CA, Yarborough BJH, Leo MC, Yarborough MT, Stumbo SP, Janoff SL, Perrin NA, Nichols 
GA, Stevens VJ. The STRIDE weight loss and lifestyle intervention for individals taking 
antipsychotic medications: a randomized trial. Am J Psychiatr. 2015; 172(1):71–81. [PubMed: 
25219423] 

The Look AHEAD Research Group. Protocol: Action for Health in Diabetes Look AHEAD Clinical 
Trial. 2012

The Look AHEAD Research Group. Reduction in weight and cardiovascular disease risk factors in 
individuals with type 2 diabetes: one-year results of the look AHEAD trial. Diabetes Care. 2007; 
30(6):1374–1383. [PubMed: 17363746] 

Naslund et al. Page 4

Schizophr Res. Author manuscript; available in PMC 2016 April 10.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Naslund et al. Page 5

Ta
b

le
 1

B
as

el
in

e 
de

m
og

ra
ph

ic
 a

nd
 c

lin
ic

al
 c

ha
ra

ct
er

is
tic

s 
of

 p
ar

tic
ip

an
ts

 in
 th

e 
In

 S
H

A
PE

 tr
ia

ls
 c

om
pa

re
d 

to
 p

ar
tic

ip
an

ts
 in

 th
e 

D
ia

be
te

s 
Pr

ev
en

tio
n 

Pr
og

ra
m

 

(D
PP

) 
an

d 
L

oo
k 

A
H

E
A

D
 tr

ia
ls

.

C
ha

ra
ct

er
is

ti
cs

In
 S

H
A

P
E

 t
ri

al
s 

to
ta

l s
am

pl
e

D
P

P
 t

ri
al

p-
V

al
ue

 fo
r 

co
m

pa
ri

so
n 

be
tw

ee
n 

In
 

SH
A

P
E

 a
nd

 D
P

P
 t

ri
al

sa
L

oo
k 

A
H

E
A

D
 t

ri
al

p-
V

al
ue

 fo
r 

co
m

pa
ri

so
n 

be
tw

ee
n 

In
 

SH
A

P
E

 a
nd

 L
oo

k 
A

H
E

A
D

 t
ri

al
sa

N
46

5
32

34
51

45

D
em

og
ra

ph
ic

 c
ha

ra
ct

er
is

tic
s

G
en

de
r

<
0.

00
1

0.
04

9

 
M

al
e

21
0 

(4
5.

2%
)

10
43

 (
32

.3
%

)
20

82
 (

40
.5

%
)

 
Fe

m
al

e
25

5 
(5

4.
8%

)
21

91
 (

67
.7

%
)

30
63

 (
59

.5
%

)

M
ea

n 
A

ge
 (

ye
ar

s)
44

.4
 (

11
.3

)
50

.6
 (

10
.7

)
<

0.
00

1
58

.8
 (

6.
9)

<
0.

00
1

R
ac

e
<

0.
00

1
0.

00
9

 
B

la
ck

76
 (

16
.3

%
)

64
5 

(1
9.

9%
)

80
3 

(1
5.

6%
)

 
H

is
pa

ni
c

38
 (

8.
2%

)
50

8 
(1

5.
7%

)
67

7 
(1

3.
2%

)

 
N

on
-H

is
pa

ni
c 

w
hi

te
32

0 
(6

8.
8%

)
17

68
 (

54
.7

%
)

32
46

 (
63

.3
%

)

 
O

th
er

31
 (

6.
7%

)
31

3 
(9

.7
%

)
40

6 
(7

.9
%

)

E
m

pl
oy

m
en

t s
ta

tu
s

<
0.

00
1

<
0.

00
1

 
Fu

ll-
 o

r 
pa

rt
-t

im
e

10
0 

(2
1.

5%
)

24
26

 (
75

.0
%

)
32

32
 (

71
.2

%
)

 
N

ot
 e

m
pl

oy
ed

32
4 

(6
9.

7%
)

12
6 

(3
.9

%
)

38
1 

(8
.4

%
)

 
O

th
er

41
 (

8.
8%

)
68

2 
(2

1.
1%

)
92

5 
(2

0.
3%

)

E
du

ca
tio

n
<

0.
00

1
<

0.
00

1

 
<

13
 y

ea
rs

22
5 

(4
8.

4%
)

83
4 

(2
5.

8%
)

10
24

 (
20

.4
%

)

 
13

–1
6 

ye
ar

s
18

5 
(3

9.
8%

)
15

56
 (

48
.1

%
)

19
12

 (
38

.0
%

)

 
>

16
 y

ea
rs

55
 (

11
.8

%
)

84
4 

(2
6.

1%
)

20
93

 (
41

.6
%

)

H
ou

se
ho

ld
 I

nc
om

e 
<

 $
25

,0
00

b
36

4 
(7

9.
0%

)
44

6 
(1

3.
8%

)
<

0.
00

1
58

9 
(1

2.
7%

)
<

0.
00

1

C
ur

re
nt

 s
m

ok
er

16
7 

(3
6.

4%
)

22
6 

(7
.0

%
)

<
0.

00
1

22
8 

(4
.4

%
)

<
0.

00
1

M
ar

ita
l s

ta
tu

s
<

0.
00

1
<

0.
00

1

 
N

ev
er

 m
ar

ri
ed

28
2 

(6
0.

7%
)

42
0 

(1
3.

0%
)

38
6 

(7
.5

%
)

 
C

ur
re

nt
ly

 m
ar

ri
ed

/li
vi

ng
 to

ge
th

er
c

37
 (

8.
0%

)
21

24
 (

65
.7

%
)

34
61

 (
67

.3
%

)

 
Pr

ev
io

us
ly

 m
ar

ri
ed

14
6 

(3
1.

4%
)

69
0 

(2
1.

3%
)

12
93

 (
25

.2
%

)

C
lin

ic
al

 c
ha

ra
ct

er
is

tic
s

Schizophr Res. Author manuscript; available in PMC 2016 April 10.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Naslund et al. Page 6

C
ha

ra
ct

er
is

ti
cs

In
 S

H
A

P
E

 t
ri

al
s 

to
ta

l s
am

pl
e

D
P

P
 t

ri
al

p-
V

al
ue

 fo
r 

co
m

pa
ri

so
n 

be
tw

ee
n 

In
 

SH
A

P
E

 a
nd

 D
P

P
 t

ri
al

sa
L

oo
k 

A
H

E
A

D
 t

ri
al

p-
V

al
ue

 fo
r 

co
m

pa
ri

so
n 

be
tw

ee
n 

In
 

SH
A

P
E

 a
nd

 L
oo

k 
A

H
E

A
D

 t
ri

al
sa

N
46

5
32

34
51

45

B
M

I 
(k

g/
m

2 )
<

0.
00

1
<

0.
00

1

 
25

 to
 <

30
88

 (
19

.0
%

)
10

46
 (

32
.3

%
)

76
5 

(1
4.

9%
)

 
30

 to
 <

40
22

1 
(4

7.
7%

)
16

39
 (

50
.7

%
)

32
20

 (
62

.6
%

)

 
>

 =
 4

0
15

4 
(3

3.
3%

)
54

9 
(1

7.
0%

)
11

46
 (

22
.3

%
)

B
lo

od
 p

re
ss

ur
e 

(m
m

 H
g)

 
Sy

st
ol

ic
 b

lo
od

 p
re

ss
ur

e 
(m

m
 H

g)
12

8.
4 

(1
8.

1)
12

3.
7 

(8
.5

)
<

0.
00

1
12

8.
8 

(1
1.

0)
0.

48
2

 
D

ia
st

ol
ic

 b
lo

od
 p

re
ss

ur
e 

(m
m

 H
g)

83
.2

 (
11

.6
)

78
.3

 (
5.

8)
<

0.
00

1
70

.2
 (

6.
3)

<
0.

00
1

L
ip

id
s 

(m
g/

dL
)

 
To

ta
l c

ho
le

st
er

ol
 (

m
g/

dL
)

18
2.

7 
(4

8.
0)

20
3.

7 
(3

7.
5)

<
0.

00
1

19
1.

0 
(2

3.
4)

<
0.

00
1

 
L

D
L

 (
m

g/
dL

)
10

8.
4 

(3
8.

0)
12

5.
0 

(3
4.

9)
<

0.
00

1
11

2.
3 

(1
9.

9)
<

0.
00

1

 
H

D
L

 (
m

g/
dL

)
42

.9
 (

16
.4

)
43

.9
 (

18
.0

)
0.

25
8

43
.5

 (
6.

4)
0.

10
9

 
T

ri
gl

yc
er

id
es

 (
m

g/
dL

)
17

3.
4 

(1
14

.5
)

15
9.

1 
(8

8.
5)

0.
00

2
18

1.
7 

(8
0.

2)
0.

04
0

a P-
va

lu
es

 w
er

e 
ca

lc
ul

at
ed

 u
si

ng
 c

hi
-s

qu
ar

e 
te

st
s 

fo
r 

ca
te

go
ri

ca
l v

ar
ia

bl
es

 a
nd

 o
ne

-w
ay

 A
N

O
V

A
s 

fo
r 

co
nt

in
uo

us
 v

ar
ia

bl
es

 c
om

pu
te

d 
us

in
g 

su
m

m
ar

y 
st

at
is

tic
s 

ex
tr

ac
te

d 
fr

om
 p

ub
lis

he
d 

re
po

rt
s 

fo
r 

th
e 

D
PP

 
an

d 
L

oo
k 

A
H

E
A

D
 tr

ia
ls

 b
ec

au
se

 r
aw

 d
at

a 
w

er
e 

no
t a

va
ila

bl
e 

(D
ia

be
te

s 
Pr

ev
en

tio
n 

Pr
og

ra
m

 R
es

ea
rc

h 
G

ro
up

, 2
00

2;
 T

he
 L

oo
k 

A
H

E
A

D
 R

es
ea

rc
h 

G
ro

up
, 2

00
7)

. S
TA

TA
 1

4.
0 

w
as

 u
se

d 
fo

r 
al

l a
na

ly
se

s.

b M
ed

ic
ai

d 
el

ig
ib

ili
ty

 w
as

 u
se

d 
to

 a
pp

ro
xi

m
at

e 
an

nu
al

 h
ou

se
ho

ld
 in

co
m

e 
fo

r 
pa

rt
ic

ip
an

ts
 in

 th
e 

In
 S

H
A

PE
 tr

ia
ls

 b
ec

au
se

 n
o 

in
co

m
e 

in
fo

rm
at

io
n 

w
as

 c
ol

le
ct

ed
, a

nd
 m

os
t p

ar
tic

ip
an

ts
 (

79
%

) 
w

er
e 

M
ed

ic
ai

d 
re

ci
pi

en
ts

. A
ve

ra
ge

 a
nn

ua
l h

ou
se

ho
ld

 in
co

m
e 

fo
r 

M
ed

ic
ai

d 
el

ig
ib

ili
ty

 in
 2

00
8 

(f
ir

st
 y

ea
r 

of
 e

nr
ol

lm
en

t f
or

 p
ar

tic
ip

an
ts

 in
 th

e 
In

 S
H

A
PE

 tr
ia

ls
) 

w
as

 $
20

,6
50

 I
nc

om
e 

va
lu

es
 f

ro
m

 th
e 

D
PP

 a
nd

 L
oo

k 
A

H
E

A
D

 
tr

ia
ls

 w
er

e 
co

nv
er

te
d 

to
 2

00
8 

do
lla

rs
 u

si
ng

 th
e 

U
ni

te
d 

St
at

es
 D

ep
ar

tm
en

t o
f 

L
ab

or
 B

ur
ea

u 
of

 L
ab

or
 S

ta
tis

tic
s 

in
fl

at
io

n 
ca

lc
ul

at
or

.

c In
 th

e 
D

PP
 a

nd
 L

oo
k 

A
H

E
A

D
 tr

ia
ls

, c
ur

re
nt

ly
 m

ar
ri

ed
, m

ar
ri

ag
e-

lik
e 

liv
in

g 
si

tu
at

io
n,

 a
nd

 li
vi

ng
 to

ge
th

er
 w

er
e 

co
m

bi
ne

d.
 I

n 
th

e 
In

 S
H

A
PE

 tr
ia

ls
, m

ar
ita

l s
ta

tu
s 

w
as

 m
ea

su
re

d 
on

ly
 a

s 
ne

ve
r 

m
ar

ri
ed

, 
cu

rr
en

tly
 m

ar
ri

ed
, o

r 
pr

ev
io

us
ly

 m
ar

ri
ed

.

Schizophr Res. Author manuscript; available in PMC 2016 April 10.


