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Executive Summary

Background

Condition

One of the Healthy People 2020 national 
objectives is to increase the prevalence  
of a healthy weight among adults to  
34 percent and to reduce the prevalence  
of obesity among adults to less than  
30 percent.1 From 2005 to 2008, only  
31 percent of adults were a healthy 
weight.2 Obesity was estimated to cost  
$79 billion in the United States during 
1995. By 2008, health care costs  
associated with obesity were thought to 
have risen to $147 billion. The Federal 
Government pays about one half of these 
costs through Medicaid and Medicare 
spending.3

Body mass index (BMI)—expressed as 
weight in kilograms divided by height  
in meters squared (kg/m2)—is commonly 
used to classify underweight (BMI  
<18.5 kg/m2), healthy or normal weight 
(BMI 18.5–24.9 kg/m2), overweight  
(BMI 25.0–29.9 kg/m2), obesity (BMI 
≥30.0 kg/m2), and extreme obesity (BMI 
≥40.0 kg/m2). 

Adults tend to gain weight progressively 
through middle age. Although the average 
weight gained per year is 0.5 to 1 kg, the 
modest accumulation of weight over time 
can lead to obesity.4 The estimated age-
adjusted prevalence of overweight and 

Effective Health Care Program

The Effective Health Care Program 
was initiated in 2005 to provide 
valid evidence about the comparative 
effectiveness of different medical 
interventions. The object is to help 
consumers, health care providers, 
and others in making informed 
choices among treatment alternatives. 
Through its Comparative Effectiveness 
Reviews, the program supports 
systematic appraisals of existing 
scientific evidence regarding 
treatments for high-priority health 
conditions. It also promotes and 
generates new scientific evidence by 
identifying gaps in existing scientific 
evidence and supporting new research. 
The program puts special emphasis 
on translating findings into a variety 
of useful formats for different 
stakeholders, including consumers.

The full report and this summary are 
available at www.effectivehealthcare.
ahrq.gov/reports/final.cfm.

obesity (BMI ≥25.0 kg/m2) was 68 percent 
in the United States during 2007 and 2008. 
Despite the doubling in the prevalence  
of obesity between 1976 and 1980 and 
2007 to 2008 (13 to 34 percent), the 
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prevalence of overweight has remained stable between the 
same time periods (32 to 34 percent). 
Obesity is a risk factor for chronic conditions including 
cardiovascular disease, type 2 diabetes, arthritis, certain 
types of cancer, and cancer recurrence.5-12 Weight is 
associated with an increased risk of some forms of cancer 
and cancer recurrence. There is growing evidence that 
breast cancer survivors or women with breast cancer 
have better outcomes if they lose or maintain their 
weight. Obesity can also be caused by medications used 
to treat chronic disease, as is the case for antipsychotic 
treatments,13 some treatments for type 2 diabetes,14,15 
and tamoxifen and aromatase inhibitors for treatment or 
prevention of breast cancer or cancer recurrence.16 Higher 
grades of obesity are associated with excess mortality, 
primarily from cardiovascular disease, type 2 diabetes, and 
certain types of cancer.16,17 
We aimed to review studies of strategies to prevent weight 
gain among adults. The strategies of interest were self-
management techniques, diet, physical activity, use of the 
dietary fat absorption inhibitor orlistat, or combinations 
of these strategies applied at the individual, community, 
or environment level. These strategies could have been 
implemented in any setting, including clinical care sites, 
community settings, higher education institutions, and 
workplaces. Strategies could have targeted individuals at 
high risk of gaining weight because of a family history 
of obesity or diabetes mellitus, personal risk factors 
for diabetes mellitus and cardiovascular disease (such 
as borderline values of laboratory measures), use of 
medication associated with weight gain,18 or have had 
more inclusive enrollment criteria.19,20

Scope and Key Questions
We aimed to compare the effectiveness, safety, and impact 
on quality of life of independent and combined strategies 
to prevent weight gain among adults. Studies targeting a 
combination of weight loss with weight maintenance or 
weight loss exclusively were outside of the scope of this 
review. 
The specific Key Questions (KQ) are:
KQ1: What is the comparative effectiveness of  
self-management strategies for the prevention of weight 
gain among adults?
KQ2: What is the comparative effectiveness of dietary 
strategies for the prevention of weight gain among adults?
KQ3: What is the comparative effectiveness of physical 
activity strategies for the prevention of weight gain among 
adults?

KQ4: What is the comparative effectiveness of orlistat for 
the prevention of weight gain among adults?

KQ5: What is the comparative effectiveness of a 
combination of self-management, dietary, physical activity, 
and orlistat strategies for the prevention of weight gain 
among adults?

KQ6: What is the comparative effectiveness of 
environment-level strategies for the prevention of weight 
gain among adults?

We aimed to answer these questions by reviewing studies 
of adults that intervened with self-management, diet, 
physical activity, use of orlistat, or a combination of these 
interventions, over at least 1 year, on individuals or their 
environment. Dietary and physical activity strategies 
inherently include some aspects of self management. Only 
when self-management did not include traditional diet 
or physical activity components (i.e., daily weighing or 
regulating television viewing) was the study was reported 
in KQ1. Observational studies that followed weight 
change by these strategies over at least one year were also 
included. The outcomes of interest were BMI, weight, 
waist circumference, obesity-related clinical outcomes 
(mortality, cancer recurrence if applicable and health 
related quality of life), and adverse effects (Figure A).

Adverse effects included burden of the intervention (which 
may impact adherence), nutritional deficiencies (for dietary 
interventions), eating disorders (from an increased focus 
on weight among non obese individuals), activity related 
injury (for physical activity interventions), and adverse 
effects of orlistat. 

Methods 

Literature Search Strategy

We searched the following databases for primary studies: 
MEDLINE®, Embase®, the Cochrane Central Register of 
Controlled Trials, CINAHL®, and PsycINFO® through 
June 2012. We developed a search strategy for MEDLINE, 
accessed via PubMed®, and developed comparable 
searches using the other databases. We also reviewed the 
reference lists of each included article, relevant review 
articles, and relevant studies identified in ClinicalTrials.gov.

Title, abstract, and full article reviews were performed 
by two independent reviewers to identify relevant 
publications. Only one reviewer had to identify the 
publication as relevant to be included at title review. At 
abstract review, both reviewers had to agree that the study 
did not include any exclusion criteria (Table A). At full 
article review, both reviewers had to agree that the article 
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met the inclusion criteria. Conflicts were resolved by 
consensus adjudication. 

Relevant data were extracted from eligible trials of 
interventions and observational studies of approaches with 
a focus on items related to the population, interventions 
and approaches, comparisons, outcomes, timing, and 
setting. Each article was serially abstracted first by a 
first reviewer and then by a senior reviewer. Serial data 
abstraction involved a senior reviewer (faculty-level 
project investigator) abstracting data from articles while 
having access to the first reviewer’s data. Differences in 
opinion were resolved through consensus adjudication and, 
for difficult cases, during team meetings. The timepoints  
of interest for data abstraction of weight outcomes were 
at 1 year, 2 years, 5 years, and the last reported timepoint 

after 5 years of followup. For the intermediate outcomes, 
safety, clinical, and quality of life outcomes, we only 
abstracted data for the last reported timepoint on or after  
1 year. 
Quality Assessment of Individual Studies

Study quality was assessed using the Downs and Black 
methodologic quality assessment checklist (Appendix 
F).21 This checklist was developed to assess the quality 
of reporting, internal validity, and external validity 
of randomized and observational studies. We used 
information on study quality to assess the risk of bias 
(using the internal validity items) and directness (using 
the external validity items) of the studies. Two reviewers 
independently completed the checklist for each article and 
came to consensus for each item. 

Adults
(BMI ≥ 18.5)

Adherence to Interventions

Weight Gain Prevention

Obesity-Related
Clinical OutcomesAdverse Effects

Interventions
Self-Management (KQ1),

Dietary (KQ2),
Physical Activity (KQ3),

Medication (KQ4),
Combinations (KQ5),

and Environment-Level (KQ6)

•    Burden of intervention
•    Nutritional deficiencies
•    Eating disorder
•    Activity-related injury
•    Adverse effect of medication
•    Other adverse effects

•    Mortality
•    Cancer recurrence in
    populations with cancer

•    Quality of life

•    Individual-level (KQs 1–5)
    –     Adherence

•    Environment-level (KQ6)
    –     Use of environmental

   modification

Figure A. Analytic framework for comparative effectiveness of strategies  
to prevent weight gain among adults 

BMI = body mass index; KQ = Key Question
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Data Synthesis

When there were three or more studies with comparable 
interventions and comparable outcome measures, we 
considered quantitative pooling of the results. We 
examined the studies’ designs for qualitative similarities. 
Because we found that no groups of studies were amenable 

to pooling with meta-analyses, we calculated and 
displayed the mean differences, risk differences or relative 
risks with 95% confidence intervals (CI) for the individual 
studies grouped by study population and comparable 
interventions. Observational studies did not report 
categories of approaches consistently, prohibiting the use 
of summary figures.

Table A. Study inclusion and exclusion criteria
Population 
and condition 
of interest

Adult participants. If a study includes some participants under age 18 years and results are not reported separately 
for adults, the study will be included as long as 90 percent of the total population is 18 years and older. 

Studies of overweight and obese patients were included if the study did not describe the goal of the strategy to be 
weight loss or maintenance of weight after weight loss.

Excluded studies if they included only women during their pregnancies. 
Excluded studies that included only patients at risk of weight loss (e.g., wasting disease, eating disorders), or with 

a BMI <18.5.
Interventions 
and 
approaches

Studies must have evaluated a strategy of interest as defined by the Key Questions.
Included studies of orlistat.
Included studies of caloric substitutes, such as olestra or artificial sweeteners.
Included studies of lifestyle interventions for KQ5.
Included studies implemented at a community level for KQ6.
Excluded studies if the goal of the study was weight loss, a combination of weight loss and weight gain prevention 

(without separate reporting of results), or weight maintenance after weight loss.
Excluded studies of biological determinants (such as genes) as the exposure.
Excluded studies of herbal supplements, vitamins, and minerals.
Excluded studies that included a smoking cessation strategy.

Comparisons 
of interest

Included comparisons of no intervention, usual care, or direct comparison with self management, dietary, physical 
activity, device, orlistat, or a combination of strategies. 

Included studies comparing different intensities of the same strategy (e.g., low fat versus high fat diet).
Excluded studies if a study compared a strategy of interest with only a strategy not of interest. 
Excluded studies if there was no comparison.

Outcomes and 
timing

One year of observation of weight change during adulthood was required. 
Weight change must have been reported relative to a strategy of interest. Measures of weight change included 

weight, BMI or waist circumference.
Obesity related adverse effects, quality of life, cancer recurrence*, mortality and study adherence were abstracted 

only if the study also reported a qualifying measure of weight.
Type of study Included studies with any sample size from any calendar year that met all other criteria.

Included all study designs including prospective (randomized and non randomized), retrospective, crossover, and 
case control studies. Serial cross sectional studies of the same population were eligible for KQ6.

Observational studies had to account for confounding and losses to followup in the design or analysis to  
be eligible.

Crossover studies must have reported at least 1 year of weight change in each phase of the crossover to  
be included.

For KQ1-5 inclusion, the participants measured at the first time point must have been the same participants 
measured at the later time points. 

For KQ6 inclusion, the participants measured at the first time point were not required to be the same participants 
as those measured at the later time points although the communities sampled from had to be the same. 

Excluded studies with no original data (reviews, editorials, comments, letters, modeling only studies). 
Excluded studies published only as abstracts.
Excluded qualitative studies that did not provide quantitative information on a strategy of interest and weight, such 

as focus groups or directed interviews.
KQ=Key Question; RCT = randomized controlled trial 
*In populations with cancer only.
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We selected a meaningful between-group-difference 
threshold in addition to a statistically significant threshold 
(p<0.05) for reporting on the outcomes. A meaningful 
difference threshold was defined as 0.5 kg of weight,4,22  
0.2 units of BMI (based on a 0.5 kg change for an  
individual with a BMI of 27), or 1 cm of waist 
circumference relative to the comparison group. The 
meaningful threshold was annualized to account for the 
different durations of the studies. For example, the weight 
difference threshold was 1 kg for outcomes reported at  
2 years and 2.5 kg at 5 years.

Rating the Body of Evidence

At the completion of our review, we graded the quantity, 
quality, and consistency of the evidence addressing Key 
Questions 1 through 6 by adapting an evidence grading 
scheme recommended by AHRQ’s “Methods Guide for 
Effectiveness and Comparative Effectiveness Reviews.”23 
We created evidence grades for each comparison and 
outcome by population or setting. We used four domains 
to yield a final evidence grade: Risk of Bias, Consistency, 
Directness, and Precision. 

We classified evidence pertaining to Key Questions  
1 through 6 into four categories: (1) “high” grade 
(indicating high confidence that the evidence reflects  
the true effect and further research is very unlikely to 
change our confidence in the estimate of the effect);  
(2) “moderate” grade (indicating moderate confidence  
that the evidence reflects the true effect and further 
research may change our confidence in the estimate of 
the effect and may change the estimate); (3) “low” grade 
(indicating low confidence that the evidence reflects the 
true effect and further research is likely to change our 
confidence in the estimate of the effect and is likely to 
change the estimate); and (4) “insufficient” grade (no 
evidence identified). A comparison-outcome pair with 
high strength of evidence was one with low risk of bias, 
consistency (or not applicable if only one study  
contributed), directness, and precision. Moderate 
strength of evidence indicated that one of the following 
was observed: a moderate risk of bias, inconsistency, 
indirectness, or imprecision. Low strength of evidence 
indicated a high risk of bias or two or more of the 
following: a moderate risk of bias, inconsistency, 
indirectness, and imprecision. Details on how the risk of 
bias, consistency, directness, and precision were identified 
are provided in the body of the report. For consistency 
with the reporting of the results, we graded the strength of 
evidence using the above process for each population or 
setting. 

The team members discussed the process they used to 
grade the evidence throughout the report writing process. 
When a team member felt the evidence grade was 
questionable, this comparison-outcome evidence grade 
was discussed at a team meeting.

Applicability

We describe the applicability of studies in terms of the 
degree to which the study population, interventions or 
approaches, outcomes, and settings were relevant to 
individuals at risk of weight gain and features that may 
affect the effectiveness of the strategy.24

The populations included in the studies affect the 
generalizability of the results. For this reason, we report 
the results ordered by the studied population. The most 
inclusive population (adults from the general population 
not selected based on underlying comorbidity or setting) 
is reported first, followed by strategies that were evaluated 
in individuals in a specific setting (workplace based and 
college based) and finally by groups of individuals with 
a disease or at risk of a disease (cardiovascular disease, 
cancer, and mental health). 

Defining Effectiveness

For an intervention or approach to be considered effective, 
it had to meet the meaningful between-group difference 
and statistical thresholds. We selected a meaningful 
between-group-difference threshold in addition to a 
statistically significant threshold (p<0.05) for reporting 
on the outcomes. A meaningful difference threshold was 
defined as 0.5 kg of weight,4,22 0.2 units of BMI (based on 
a 0.5 kg change for an individual with a BMI of 27), or 
1 cm of waist circumference relative to the comparison 
group. The meaningful threshold was annualized to 
account for the different durations of the studies. For 
example, the weight difference threshold was 1 kg for 
outcomes reported at 2 years and 2.5 kg at 5 years.

Results

Results of Literature Searches 

From the 24,870 unique articles identified from electronic 
resources, 58 publications were included describing  
51 studies. Thirty-eight trials included 150,081 participants 
at baseline. The majority (55 percent) of the trials were 
randomized trials that were not explicitly designed to 
prevent weight gain. Thirteen observational studies 
included 420,986 participants at baseline. Most of the 
observational studies were subanalyses of existing cohorts 
or randomized trials. Only one of the observational 
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studies came from a cohort that was explicitly designed to 
measure weight change over time.25

Results by Population or Setting of the  
Intervention or Approach

The strength of evidence is not high for any of the tested 
interventions or the approaches described in observational 
studies to prevent weight gain as measured by changes 
in BMI, weight, or waist circumference. Other than 
workplace-based strategies, which have moderate strength 
of evidence of effectiveness, most evidence was low or 
insufficient.
When adherence was reported, it tended to be poor, with 
less than 80 percent adherence to interventions. The 
one study that assessed awareness of an environmental 
intervention found inconsistent awareness of all of the 
components implemented in the workplace.
Very few studies reported on obesity-related clinical 
outcomes (mortality, quality of life, or cancer recurrence) 
or adverse effects. All evidence for these outcomes was 
graded as low or insufficient. No comparative study of 
orlistat for weight gain prevention was identified, so Key 
Question 4 has no evidence. 
The interventions and approaches that prevented weight 
gain are described by population and by setting below. In a 
population, if none of the strategies prevented weight gain, 
we describe all of the strategies that we identified. The 
strength of evidence for the body of evidence is provided 
in Table B, which also includes the evidence about 
secondary outcomes.

Evidence Among Adults From a General Population 
Eleven randomized trials (65,562 participants) and  
12 prospective cohorts (418,520 participants) were 
identified. The strength of evidence is low but indicates 
that the following may prevent weight gain: low fat 
diets (effective for 1 year but not longer) compared 
with nutrition guideline handouts; monitoring heart rate 
during exercise after being instructed how to perform 
the monitoring during a routine clinic visit compared 
with physician advice; group lifestyle sessions and text 
messages sent to mothers of young children compared with 
diet and physical activity guidelines handouts; and eating 
fewer meals prepared outside of the home compared with 
eating more meals prepared outside of the home.

Evidence Among Obese Adults From a General  
Population 
One randomized trial (124 participants) was identified. 
The strength of evidence is low that neither behavior was 

favored to change weight or waist circumference over  
18 months between women who were encouraged to walk 
or bicycle to work compared with those only encouraged 
to walk to work.

Evidence for Workplace-Based Strategies
Seven randomized trials (76,310 participants) were 
identified. The strength of evidence is moderate that 
workplace-based combination strategies prevent weight 
gain. A work-based intervention that combined diet, 
physical activity, and environmental interventions resulted 
in a meaningful and statistically significant prevention 
of BMI and waist circumference increase at 12 months 
and prevention of weight gain at 24 months compared 
with no intervention. Another work-based intervention 
that combined Internet-based diet and physical activity 
counseling also prevented weight gain at 24 months 
compared with no intervention. 

Evidence for College-Based Strategies 
Two randomized trials (155 participants) were identified. 
The strength of evidence is low that small group sessions 
with teaching about healthy lifestyle strategies, not 
taken for credit, prevent weight gain compared with no 
intervention. 

Evidence Among Adults at Risk for or With  
Cardiovascular Disease or Diabetes Mellitus 
Eleven randomized trials and one nonrandomized trial 
(4,206 participants) were identified. The strength of 
evidence is low that physical activity interventions prevent 
weight gain and waist circumference increases in this 
population compared with no intervention. 

Evidence for Adults With Cancer 
Three randomized trials (2,671 participants) and  
one prospective cohort based on a cancer registry  
(1,966 participants) were identified. The strength of 
evidence is moderate that aerobic and resistance exercise 
performed at home prevent weight gain among women 
with cancer compared with no intervention. The strength 
of evidence is low that decreasing television viewing 
prevents weight gain among people with cancer compared 
with increasing or no change in television viewing.

Evidence for Adults With Mental Illness 
Two trials were identified (163 participants). A randomized 
trial provided fruits and vegetables to group homes of 
people with schizophrenia compared with providing fruits 
and vegetables with education on how to prepare meals. A 
nonrandomized trial combined a behavioral intervention 



7

Ta
b
le

 B
. 

Su
m

m
a
ry

 o
f 

th
e 

st
re

n
g
th

 o
f 

ev
id

en
ce

*

In
te

rv
en

ti
o
n

B
M

I
W

ei
g
h
t 

C
h
a
n
g
e†

W
a
is

t 
C
ir

cu
m

fe
re

n
ce

†

P
ro

g
re

ss
io

n
 t

o
 

O
ve

rw
ei

g
h
t 

 
o
r 

O
b
es

e
A

d
h
er

en
ce

Q
u
a
lit

y
  

o
f 

Li
fe

M
o
rt

a
lit

y
A

d
ve

rs
e 

Ev
en

ts
G

en
er

al
 P

op
ul

at
io

n
Se

lf-
m

an
ag

em
en

t
In

su
ffi

ci
en

t
L

ow
 

N
o 

st
ra

te
gy

 
fa

vo
re

d

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

D
ie

t
L

ow
 

N
o 

di
et

 fa
vo

re
d

L
ow

 
A

 h
ea

lth
y 

ea
tin

g 
pa

tte
rn

 w
as

 
as

so
ci

at
ed

 w
ith

 
le

ss
 w

ei
gh

t 
ga

in
 th

an
 a

n 
un

he
al

th
y 

ea
tin

g 
pa

tte
rn

. E
at

in
g 

ou
ts

id
e 

th
e 

ho
m

e 
w

as
 a

ss
oc

ia
te

d 
w

ith
 g

re
at

er
 

w
ei

gh
t g

ai
n 

th
an

 
co

ns
um

in
g 

al
m

os
t 

al
l m

ea
ls

 a
t h

om
e.

 

L
ow

 
H

ea
lth

y 
ea

tin
g 

sc
or

es
 2

 z
-s

co
re

s 
ab

ov
e 

th
e 

m
ea

n 
as

so
ci

at
ed

 w
ith

 
2 

to
 3

cm
 sm

al
le

r 
w

ai
st

lin
es

 in
 

W
hi

te
s a

nd
 

H
is

pa
ni

cs
.

L
ow

 
Ea

tin
g 

fo
od

 o
ut

si
de

 
th

e 
ho

m
e 

on
e 

or
 

m
or

e 
tim

es
 p

er
 

w
ee

k 
as

so
ci

at
ed

 
w

ith
 a

 2
0-

30
%

 
in

cr
ea

se
d 

ris
k 

of
 

ov
er

w
ei

gh
t o

r 
ob

es
ity

 c
om

pa
re

d 
w

ith
 e

at
in

g 
no

 
m

ea
ls

 o
ut

si
de

 th
e 

ho
m

e.
 H

ea
lth

y 
ea

tin
g 

sc
or

es
 

as
so

ci
at

ed
 w

ith
 a

 
de

cr
ea

se
d 

od
ds

 o
f 

ob
es

ity
. 

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

L
ow

 
Lo

w
-f

at
 g

ro
up

 
ha

d 
0.

1%
 

le
ss

 m
or

ta
lit

y 
th

an
 n

ut
rit

io
n 

gu
id

el
in

es
 

gr
ou

p.

In
su

ffi
ci

en
t

Ph
ys

ic
al

 a
ct

iv
ity

L
ow

 
Pa

rti
ci

pa
nt

s w
ho

 
w

er
e 

ta
ug

ht
 to

 
m

on
ito

r t
he

ir 
he

ar
t r

at
e 

by
 

th
ei

r p
rim

ar
y 

ca
re

 p
ro

vi
de

r 
du

rin
g 

ex
er

ci
se

 
al

on
g 

w
ith

 
ad

vi
ce

 h
ad

 a
 

gr
ea

te
r d

ec
re

as
e 

in
 B

M
I t

ha
n 

pa
rti

ci
pa

nt
s 

gi
ve

n 
ad

vi
ce

 
by

 th
ei

r d
oc

to
r 

w
ith

ou
t b

ei
ng

 
ta

ug
ht

 to
 

m
on

ito
r t

he
ir 

he
ar

t r
at

e.

L
ow

 
In

cr
ea

si
ng

 
ph

ys
ic

al
 a

ct
iv

ity
 

ov
er

 ti
m

e 
is

 
as

so
ci

at
ed

 w
ith

 
le

ss
 w

ei
gh

t g
ai

n 
th

an
 m

ai
nt

ai
ni

ng
 

or
 d

ec
re

as
in

g 
ph

ys
ic

al
 a

ct
iv

ity
 

ov
er

 ti
m

e.

L
ow

 
N

o 
st

ra
te

gy
 fa

vo
re

d
In

su
ffi

ci
en

t
L

ow
 

A
dh

er
en

ce
 

w
ith

 th
e 

in
te

rv
en

tio
ns

 
ra

ng
ed

 fr
om

 
33

%
 to

 7
1%

.

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

L
ow

 
N

o 
se

rio
us

 
ad

ve
rs

e 
ev

en
ts

 
oc

cu
rr

ed
.



8

Ta
b
le

 B
. 

Su
m

m
a
ry

 o
f 

th
e 

st
re

n
g
th

 o
f 

ev
id

en
ce

* 
(c

o
n
ti
n
u
ed

)

In
te

rv
en

ti
o
n

B
M

I
W

ei
g
h
t 

C
h
a
n
g
e†

W
a
is

t 
C
ir

cu
m

fe
re

n
ce

†

P
ro

g
re

ss
io

n
 t

o
 

O
ve

rw
ei

g
h
t 

 
o
r 

O
b
es

e
A

d
h
er

en
ce

Q
u
a
lit

y
  

o
f 

Li
fe

M
o
rt

a
lit

y
A

d
ve

rs
e 

Ev
en

ts
G

en
er

al
 P

op
ul

at
io

n 
(c

on
tin

ue
d)

C
om

bi
na

tio
n

L
ow

 
N

o 
st

ra
te

gy
 

fa
vo

re
d

L
ow

 
N

o 
st

ra
te

gy
 

fa
vo

re
d

L
ow

 
N

o 
st

ra
te

gy
 fa

vo
re

d
L

ow
 

N
o 

st
ra

te
gy

 
fa

vo
re

d

L
ow

 
A

dh
er

en
ce

 
ra

ng
ed

 fr
om

 
50

%
 to

 7
3%

.

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

B
ui

lt 
en

vi
ro

nm
en

t o
r 

co
m

m
un

ity
-le

ve
l

L
ow

 
N

o 
st

ra
te

gy
 

fa
vo

re
d

L
ow

 
N

o 
st

ra
te

gy
 

fa
vo

re
d

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

O
be

se
 O

nl
y

Se
lf-

m
an

ag
em

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

D
ie

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
Ph

ys
ic

al
 a

ct
iv

ity
In

su
ffi

ci
en

t
L

ow
 

C
yc

lin
g 

gr
ou

p 
ha

d 
0.

1 
un

it 
gr

ea
te

r 
de

cr
ea

se
 in

 B
M

I 
th

an
 w

al
ki

ng
 

gr
ou

p.

L
ow

 
C

yc
lin

g 
gr

ou
p 

ha
d 

0.
5 

cm
 g

re
at

er
 

de
cr

ea
se

 in
 w

ai
st

 
ci

rc
um

fe
re

nc
e 

th
an

 
w

al
ki

ng
 g

ro
up

.

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

C
om

bi
na

tio
n

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

B
ui

lt 
en

vi
ro

nm
en

t o
r 

co
m

m
un

ity
-le

ve
l

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

W
or

k-
B

as
ed

Se
lf-

m
an

ag
em

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

D
ie

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
Ph

ys
ic

al
 a

ct
iv

ity
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t



9

Ta
b
le

 B
. 

Su
m

m
a
ry

 o
f 

th
e 

st
re

n
g
th

 o
f 

ev
id

en
ce

* 
(c

o
n
ti
n
u
ed

)

In
te

rv
en

ti
o
n

B
M

I
W

ei
g
h
t 

C
h
a
n
g
e†

W
a
is

t 
C
ir

cu
m

fe
re

n
ce

†

P
ro

g
re

ss
io

n
 t

o
 

O
ve

rw
ei

g
h
t 

 
o
r 

O
b
es

e
A

d
h
er

en
ce

Q
u
a
lit

y
  

o
f 

Li
fe

M
o
rt

a
lit

y
A

d
ve

rs
e 

Ev
en

ts
W

or
k-

B
as

ed
 (c

on
tin

ue
d)

C
om

bi
na

tio
n

L
ow

 
In

di
vi

du
al

 
le

ve
l d

ie
t a

nd
 

ph
ys

ic
al

 a
ct

iv
ity

 
in

te
rv

en
tio

ns
 

al
on

g 
w

ith
 a

n 
en

vi
ro

nm
en

ta
l 

co
m

po
ne

nt
 

pr
ev

en
te

d 
B

M
I i

nc
re

as
es

 
co

m
pa

re
d 

w
ith

 
no

 in
te

rv
en

tio
n.

M
od

er
at

e 
In

di
vi

du
al

 
le

ve
l d

ie
t a

nd
 

ph
ys

ic
al

 a
ct

iv
ity

 
in

te
rv

en
tio

ns
 

al
on

g 
w

ith
 a

n 
en

vi
ro

nm
en

ta
l 

co
m

po
ne

nt
 

pr
ev

en
te

d 
w

ei
gh

t g
ai

n 
co

m
pa

re
d 

w
ith

 n
o 

in
te

rv
en

tio
n.

 
In

te
rn

et
-

ba
se

d 
di

et
 a

nd
 

ph
ys

ic
al

 a
ct

iv
ity

 
co

un
se

lin
g 

pr
ev

en
te

d 
w

ei
gh

t 
ga

in
 c

om
pa

re
d 

w
ith

 te
le

ph
on

e 
ba

se
d 

di
et

 a
nd

 
ph

ys
ic

al
 a

ct
iv

ity
 

co
un

se
lin

g.
 

W
om

en
 in

 th
e 

m
ili

ta
ry

 w
ho

 
re

ce
iv

ed
 e

m
ai

ls
 o

n 
di

et
 a

nd
 p

hy
si

ca
l 

ac
tiv

ity
 lo

st
 

w
ei

gh
t c

om
pa

re
d 

w
ith

 w
om

en
 

w
ho

 re
ce

iv
ed

 n
o 

in
te

rv
en

tio
n.

L
ow

 
In

di
vi

du
al

 le
ve

l 
in

fo
rm

at
io

n 
on

 
di

et
, p

hy
si

ca
l 

ac
tiv

ity
, g

oa
l 

se
tti

ng
 in

st
ru

ct
io

ns
 

an
d 

pr
ov

is
io

n 
of

 
a 

pe
do

m
et

er
 a

nd
 

m
ea

su
rin

g 
ta

pe
 

pr
ev

en
te

d 
w

ai
st

 
ci

rc
um

fe
re

nc
e 

in
cr

ea
se

s 
co

m
pa

re
d 

w
ith

 n
o 

in
te

rv
en

tio
n.

In
su

ffi
ci

en
t

L
ow

 
A

dh
er

en
ce

 
ra

ng
ed

 fr
om

  
17

%
 to

 6
4%

.

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

B
ui

lt 
en

vi
ro

nm
en

t o
r 

co
m

m
un

ity
-le

ve
l

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t



10

Ta
b
le

 B
. 

Su
m

m
a
ry

 o
f 

th
e 

st
re

n
g
th

 o
f 

ev
id

en
ce

* 
(c

o
n
ti
n
u
ed

)

In
te

rv
en

ti
o
n

B
M

I
W

ei
g
h
t 

C
h
a
n
g
e†

W
a
is

t 
C
ir

cu
m

fe
re

n
ce

†

P
ro

g
re

ss
io

n
 t

o
 

O
ve

rw
ei

g
h
t 

 
o
r 

O
b
es

e
A

d
h
er

en
ce

Q
u
a
lit

y
  

o
f 

Li
fe

M
o
rt

a
lit

y
A

d
ve

rs
e 

Ev
en

ts
C

ol
le

ge
-B

as
ed

Se
lf-

m
an

ag
em

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

D
ie

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
Ph

ys
ic

al
 a

ct
iv

ity
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
C

om
bi

na
tio

n
L

ow
 

Sm
al

l g
ro

up
, 

no
n-

cr
ed

it 
se

ss
io

ns
 w

ith
 

in
fo

rm
at

io
n 

on
 

go
al

-s
et

tin
g,

 
di

et
 a

nd
 

ph
ys

ic
al

 a
ct

iv
ity

 
pr

ev
en

te
d 

an
 

in
cr

ea
se

 in
 B

M
I 

co
m

pa
re

d 
w

ith
 

no
 in

te
rv

en
tio

n.

L
ow

 
Sm

al
l g

ro
up

, n
on

-
cr

ed
it 

se
ss

io
ns

 
w

ith
 in

fo
rm

at
io

n 
on

 g
oa

l-s
et

tin
g,

 
di

et
 a

nd
 p

hy
si

ca
l 

ac
tiv

ity
 p

re
ve

nt
ed

 
an

 in
cr

ea
se

 
in

 w
ei

gh
t 

co
m

pa
re

d 
w

ith
 n

o 
in

te
rv

en
tio

n.

L
ow

 
N

o 
st

ra
te

gy
 fa

vo
re

d
In

su
ffi

ci
en

t
L

ow
 

53
%

 o
f s

tu
de

nt
s 

at
te

nd
ed

 a
t 

le
as

t 6
0%

 o
f 

th
e 

se
ss

io
ns

 
du

rin
g 

ye
ar

 1
; 

26
%

 o
f s

tu
de

nt
s 

at
te

nd
ed

 a
t l

ea
st

 
60

%
 o

f t
he

 
se

ss
io

ns
 d

ur
in

g 
ye

ar
 2

.

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

B
ui

lt 
en

vi
ro

nm
en

t o
r 

co
m

m
un

ity
-le

ve
l

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

W
ith

 o
r a

t R
is

k 
F

or
 T

yp
e 

2 
D

ia
be

te
s M

el
lit

us
 o

r C
ar

di
ov

as
cu

la
r D

is
ea

se
Se

lf-
m

an
ag

em
en

t
L

ow
 

G
oa

l s
et

tin
g 

re
su

lts
 in

 a
 

m
ea

ni
ng

fu
l 

B
M

I c
ha

ng
e 

at
 o

ne
 y

ea
r 

co
m

pa
re

d 
w

ith
 

no
 in

te
rv

en
tio

n.

In
su

ffi
ci

en
t

L
ow

 
N

o 
st

ra
te

gy
 fa

vo
re

d
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t

D
ie

t
L

ow
 

N
o 

st
ra

te
gy

 
fa

vo
re

d

L
ow

 
N

o 
st

ra
te

gy
 

fa
vo

re
d

L
ow

 
N

o 
st

ra
te

gy
 fa

vo
re

d
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t
In

su
ffi

ci
en

t



11

Ta
b
le

 B
. 

Su
m

m
a
ry

 o
f 

th
e 

st
re

n
g
th

 o
f 

ev
id

en
ce

* 
(c

o
n
ti
n
u
ed

)

In
te

rv
en

ti
o
n

B
M

I
W

ei
g
h
t 

C
h
a
n
g
e†

W
a
is

t 
C
ir

cu
m

fe
re

n
ce

†

P
ro

g
re

ss
io

n
 t

o
 

O
ve

rw
ei

g
h
t 

 
o
r 

O
b
es

e
A

d
h
er

en
ce

Q
u
a
lit

y
  

o
f 

Li
fe

M
o
rt

a
lit

y
A

d
ve

rs
e 

Ev
en

ts
W

ith
 o

r a
t R

is
k 

F
or

 T
yp

e 
2 

D
ia

be
te

s M
el

lit
us

 o
r C

ar
di

ov
as

cu
la

r D
is

ea
se

 (c
on

tin
ue

d)
Ph

ys
ic

al
 a

ct
iv

ity
L

ow
 

En
du

ra
nc

e 
ex

er
ci

se
 tr

ai
ni

ng
 

pr
ev

en
te

d 
B

M
I 

ga
in

 c
om

pa
re

d 
w

ith
 n

o 
in

te
rv

en
tio

n.

L
ow

 
En

du
ra

nc
e 

ex
er

ci
se

 tr
ai

ni
ng

 
pr

ev
en

te
d 

w
ei

gh
t g

ai
n 

co
m

pa
re

d 
w

ith
 n

o 
in

te
rv

en
tio

n.

L
ow

 
En

du
ra

nc
e 

ex
er

ci
se

 tr
ai

ni
ng

 
pr

ev
en

te
d 

w
ai

st
 

ci
rc

um
fe

re
nc

e 
ga

in
 

co
m

pa
re

d 
w

ith
 n

o 
in

te
rv

en
tio

n.

In
su

ffi
ci

en
t

L
ow

 
A

dh
er

en
ce

 
to

 e
nd

ur
an

ce
 

ex
er

ci
se

 
tra

in
in

g 
w

as
 

57
%

.

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

C
om

bi
na

tio
n

L
ow

 
N

o 
st

ra
te

gy
 

fa
vo

re
d

L
ow

 
N

o 
st

ra
te

gy
 

fa
vo

re
d

L
ow

 
A

er
ob

ic
 a

ct
iv

ity
 

an
d 

st
re

ng
th

 
tra

in
in

g 
re

su
lte

d 
in

 g
re

at
er

 w
ai

st
 

ci
rc

um
fe

re
nc

e 
de

cr
ea

se
 

co
m

pa
re

d 
w

ith
 n

o 
in

te
rv

en
tio

n.

In
su

ffi
ci

en
t

L
ow

 
A

dh
er

en
ce

 
ra

ng
ed

 fr
om

 
65

%
 to

 1
00

%
.

L
ow

 
N

o 
st

ra
te

gy
 

fa
vo

re
d

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

B
ui

lt 
en

vi
ro

nm
en

t o
r 

co
m

m
un

ity
-le

ve
l

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

C
an

ce
r

Se
lf-

m
an

ag
em

en
t

L
ow

 
Le

ss
 th

an
 3

 
ho

ur
s p

er
 d

ay
 

te
le

vi
si

on
 

vi
ew

in
g 

as
so

ci
at

ed
 w

ith
 

le
ss

 B
M

I g
ai

n 
af

te
r c

ol
or

ec
ta

l 
ca

nc
er

 d
ia

gn
os

is
 

co
m

pa
re

d 
w

ith
 

vi
ew

in
g 

m
or

e 
th

an
 5

 h
ou

rs
 o

f 
te

le
vi

si
on

 p
er

 
da

y.

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t



12

Ta
b
le

 B
. 

Su
m

m
a
ry

 o
f 

th
e 

st
re

n
g
th

 o
f 

ev
id

en
ce

* 
(c

o
n
ti
n
u
ed

)

In
te

rv
en

ti
o
n

B
M

I
W

ei
g
h
t 

C
h
a
n
g
e†

W
a
is

t 
C
ir

cu
m

fe
re

n
ce

†

P
ro

g
re

ss
io

n
 t

o
 

O
ve

rw
ei

g
h
t 

 
o
r 

O
b
es

e
A

d
h
er

en
ce

Q
u
a
lit

y
  

o
f 

Li
fe

M
o
rt

a
lit

y
A

d
ve

rs
e 

Ev
en

ts
C

an
ce

r (
co

nt
in

ue
d)

D
ie

t
In

su
ffi

ci
en

t
L

ow
 

N
o 

st
ra

te
gy

 
fa

vo
re

d

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

L
ow

 
A

dh
er

en
ce

 
ra

ng
ed

 fr
om

 
60

%
 to

 9
0%

.

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

Ph
ys

ic
al

 a
ct

iv
ity

In
su

ffi
ci

en
t

M
od

er
at

e 
A

er
ob

ic
 a

nd
 

re
si

st
an

ce
 e

xe
rc

is
e 

pe
rf

or
m

ed
 a

t 
ho

m
e 

pr
ev

en
te

d 
w

ei
gh

t g
ai

n 
at

  
1 

ye
ar

 c
om

pa
re

d 
w

ith
 n

o 
in

te
rv

en
tio

n.

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

L
ow

 
A

dh
er

en
ce

 
ra

ng
ed

 fr
om

 
65

%
 to

 7
9%

 
in

 th
e 

ex
er

ci
se

 
gr

ou
ps

 a
nd

 w
as

 
10

0%
 a

m
on

g 
co

nt
ro

ls
.

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

C
om

bi
na

tio
n

L
ow

 
A

 re
du

ce
d 

fa
t 

di
et

 w
ith

 se
lf-

m
an

ag
em

en
t 

co
un

se
lin

g 
am

on
g 

w
om

en
 

w
ith

 n
ew

ly
 

di
ag

no
se

d 
ca

nc
er

 d
ec

re
as

ed
 

B
M

I a
t 1

 y
ea

r 
co

m
pa

re
d 

w
ith

 
co

un
se

lin
g 

on
 n

ut
rit

io
na

l 
ad

eq
ua

cy
 th

at
 

di
d 

no
t t

ea
ch

 
se

lf-
m

an
ag

em
en

t 
te

ch
ni

qu
es

.

L
ow

 
A

 re
du

ce
d 

fa
t 

di
et

 w
ith

 se
lf-

m
an

ag
em

en
t 

co
un

se
lin

g 
am

on
g 

w
om

en
 w

ith
 

ne
w

ly
 d

ia
gn

os
ed

 
ca

nc
er

 d
ec

re
as

ed
 

B
M

I a
t 1

 y
ea

r 
co

m
pa

re
d 

w
ith

 
co

un
se

lin
g 

on
 n

ut
rit

io
na

l 
ad

eq
ua

cy
 th

at
 

di
d 

no
t t

ea
ch

 
se

lf-
m

an
ag

em
en

t 
te

ch
ni

qu
es

.

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

L
ow

 
In

te
rv

en
tio

n 
gr

ou
p 

re
du

ce
d 

ca
lo

rie
s f

ro
m

 
fa

t t
hr

ou
gh

 
5 

ye
ar

s o
f 

fo
llo

w
up

.

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

L
ow

 
N

o 
ad

ve
rs

e 
ev

en
ts

 
oc

cu
rr

ed
.

B
ui

lt 
en

vi
ro

nm
en

t o
r 

co
m

m
un

ity
-le

ve
l

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t



13

Ta
b
le

 B
. 

Su
m

m
a
ry

 o
f 

th
e 

st
re

n
g
th

 o
f 

ev
id

en
ce

* 
(c

o
n
ti
n
u
ed

)

In
te

rv
en

ti
o
n

B
M

I
W

ei
g
h
t 

C
h
a
n
g
e†

W
a
is

t 
C
ir

cu
m

fe
re

n
ce

†

P
ro

g
re

ss
io

n
 t

o
 

O
ve

rw
ei

g
h
t 

 
o
r 

O
b
es

e
A

d
h
er

en
ce

Q
u
a
lit

y
  

o
f 

Li
fe

M
o
rt

a
lit

y
A

d
ve

rs
e 

Ev
en

ts
M

en
ta

l I
lln

es
s

Se
lf-

m
an

ag
em

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

D
ie

t
L

ow
 

N
o 

st
ra

te
gy

 
fa

vo
re

d

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

Ph
ys

ic
al

 a
ct

iv
ity

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

C
om

bi
na

tio
n

L
ow

 
N

o 
st

ra
te

gy
 

fa
vo

re
d

L
ow

 
N

o 
st

ra
te

gy
 

fa
vo

re
d

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

B
ui

lt 
en

vi
ro

nm
en

t o
r 

co
m

m
un

ity
-le

ve
l

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

In
su

ffi
ci

en
t

B
M

I =
 b

od
y 

m
as

s i
nd

ex
 

* N
o 

st
ud

ie
s i

de
nt

ifi
ed

 o
rli

st
at

 a
s a

 st
ra

te
gy

 to
 p

re
ve

nt
 w

ei
gh

t g
ai

n.
 

† F
or

 B
M

I, 
w

ei
gh

t c
ha

ng
e,

 a
nd

 w
ai

st
 c

irc
um

fe
re

nc
e 

th
e 

di
re

ct
io

n 
of

 e
ffe

ct
 is

 p
ro

vi
de

d 
fo

r s
tra

te
gi

es
 th

at
 m

et
 th

e 
be

tw
ee

n 
gr

ou
p 

di
ffe

re
nc

e 
th

re
sh

ol
d.

 



14

with education on diet and exercise among patients 
initiating antipsychotic medications compared with no 
intervention. There is low strength of evidence that no 
intervention was favored to prevent weight gain.

Discussion

Key Findings and Strength of Evidence 

We did not find strong evidence that any strategy prevents 
weight gain. This conclusion is similar to a previous 
systematic review on prevention of weight gain.26 

Interventions that were potentially effective included 
a clinic-based program to teach heart rate monitoring, 
a lifestyle intervention targeted at mothers of young 
children, workplace interventions with individual and 
environmental components, small group sessions to 
educate college women about healthy lifestyles, exercise 
for individuals at risk of cardiovascular disease and 
diabetes, and exercise performed at home among women 
with cancer. Potentially effective approaches, identified 
from observational studies, included eating meals prepared 
at home among college graduates and less television 
viewing among individuals with colorectal cancer.

No strategy was graded as having a high strength 
of evidence for its effectiveness. Workplace-based 
interventions and physical activity for women with cancer 
were graded as having a moderate strength of evidence. 
All other comparisons had low or insufficient evidence. 
The strength of evidence was low for many comparisons 
because the studies were not designed to measure weight 
maintenance or prevent weight gain and the study staff 
that measured weight in the intervention studies may 
have been aware of the participants’ exposure groups. 
For observational studies, only one study mentioned 
that the original cohort was designed to measure weight 
longitudinally and qualified as direct evidence.25

Despite the attention on primary prevention of obesity,1,27-32 
there is little evidence to recommend specific strategies. 
Existing recommendations are based on intermediate 
measures of changes in diet or physical activity or 
cross-sectional measures of weight. For example, the 
recommendations by the Centers for Disease Control 
and Prevention for community interventions to prevent 
obesity acknowledge that the evidence to support the 
recommendations were not based on sufficiently long 
studies that measured weight as an outcome, but on short-
term changes in food choices or use of environmental 
modifications to facilitate physical activity.27

Efforts by primary care providers to share information 
from publications on evidence-based research to 
prevent weight gain may be limited by the lack of 
reimbursement for the time to provide information and 
counseling. The World Health Organization European 
Ministerial Conference on Counteracting Obesity 
recommended that primary care providers play a 
more active role in preventing obesity.30 Although the 
American Medical Association recommends talking 
with patients about how to prevent inappropriate weight 
gain,33 reimbursement for the time required to provide 
weight maintenance counseling for the nonobese is not 
supported by Medicare.34,35 The lack of reimbursement 
may at least partly explain the low adherence with 
these recommendations by providers. An analysis of the 
Behavioral Risk Factor Surveillance Survey data in 2003 
indicated that only 2.6 percent of individuals with a BMI 
between 18 and 25 kg/m2 received advice to maintain their 
current weight by a health care provider.36  
Although evidence is limited to support strategies 
associated with weight gain prevention, the rationale to 
prevent weight gain is sound given the robust evidence 
that obesity is associated with poor health outcomes,5-12 is 
costly,3 and is difficult to reverse.37

Areas for future research may focus on periods when 
people are already making other life changes and 
identifying strategies that people are interested in 
implementing before using resources to administer 
an intervention. Three of the interventions targeted 
populations experiencing life changes such as attending 
college38 or beginning to cohabitate with a partner.39 
During these periods of change, individuals may be more 
amenable to accept a lifestyle modification or more likely 
to be adherent to the changes. Although these interventions 
did not uniformly result in weight maintenance compared 
with control or result in higher levels of adherence, 
designing interventions to be implemented during these 
and other life changes (e.g., postpartum, retirement, 
relocating to a new region) may be considered in future 
research. 
Identifying an individual’s interest level in an intervention 
prior to recommending a weight maintenance strategy may 
also be of interest. Many studies randomized participants 
to an intervention followed by multiple in-person visits, 
phone calls, and mailings. One trial opted to provide 
patients with up to three phone invitations to participate 
in a walking program compared with an information 
session. Only 33 percent of those invited to walk took 
part in a walk.40 Allowing the option of participating in 



15

an intervention (rather than required visits or phone calls) 
demonstrates that individuals who consent to participate 
in a weight-related study may not have the motivation 
to participate in the particular intervention of interest. 
Combining a time when a person is already in a period of 
change with an intervention that an individual is motivated 
to participate in may be an area for future research. 

Applicability 

These findings apply primarily to overweight individuals. 
No study included healthy-weight individuals exclusively. 
The one study of obese individuals included abdominally 
obese individuals. 

Adherence was poor in many trials. The results may have 
been more useful if they had been reported by adherence 
status in addition to the intent-to treat analyses. For 
example, if participants who adhered to an intervention 
were more likely to maintain weight than the nonadherent 
participants, this would have been valuable information.

Behavior change is difficult for individuals whose goal 
is to prevent weight gain, just as behavior change is 
difficult for those attempting to lose weight. Workplace 
interventions with environmental-level change may be 
a way to help those attempting to prevent weight gain 
and those who aim to lose weight modify their behavior, 
especially when the workers are made aware of the 
intervention. For individuals, eating more meals prepared 
at home and decreasing television viewing are simple, low-
cost changes that prevent weight gain. College groups to 
discuss healthy diets and physical activity also prevented 
weight gain. The more intensive diet and physical activity 
interventions reported few adverse events. Although these 
intensive interventions did not result in strong evidence 
to promote their adoption, there is no evidence that not 
adopting a strategy to prevent weight gain is preferable.

Limitations

The strength of evidence is low or insufficient for almost 
all comparison-outcome relationships. There are several 
reasons for these low grades based on how we assessed 
each study’s quality and graded the strength of evidence. 
First, intervention trials were frequently downgraded for 
lack of blinding, for not reporting the blinding of outcome 
assessors, or for not accounting for losses to followup. We 
feel that these quality elements are required to reduce the 
risk of bias. Although some may argue that an objective 
measure such as a weight measurement is not subject 
to bias, we suggest that the role played by a nonblinded 
assessor still poses a risk of bias in this measurement. 
Second, we included in this review only observational 

studies that accounted well for confounding and for losses 
to followup to ensure that we included only the highest 
quality observational studies. The inclusion of only 
high-quality observational studies narrowed the body of 
evidence but we could not have confidence in outcomes 
from studies that did not account for confounding or 
selection bias. Third, very few interventions had a stated 
goal of weight maintenance or weight gain prevention, 
a requirement for having direct evidence. We excluded 
studies that explicitly mentioned that at least some of the 
patients had a goal of weight loss. The best-known weight 
gain prevention trial— the Pound of Prevention trial—was 
excluded for this reason.41 Only one observational study 
was nested within a cohort whose original design had a 
weight-related outcome of interest.25 Fourth, very few 
studies reported standard errors or confidence intervals 
for the between-group differences in change in a weight-
related outcome over time. When the majority of studies 
did not report a measure of variability, we graded the body 
of evidence as imprecise. In some instances, the studies 
did not report a mean difference or point estimate stating 
only there was no significant difference in weight change 
between the groups. 

There were also several limitations of the literature base. 
First, many studies did not report a weight-related goal 
and yet were included because they did report weight 
outcomes. We may have inadvertently included some 
trials that had a goal of weight loss but that did not say 
so explicitly in the published paper. Studies reported 
as weight maintenance among overweight and obese 
individuals may not have been solely targeting weight 
maintenance, but implicitly implied weight loss. We 
excluded studies that included specific aims of “weight 
change” associated with power calculations for an 
expected decrease in weight among the intervention group. 
However, some studies did not report power calculations 
or an expected direction of weight change. These studies 
were included. We also included observational studies 
that include participants with unknown weight-related 
goals. Second, controls had better weight maintenance 
than expected. In many studies, the weight maintenance in 
the control groups was better than is expected in a general 
population. Many control groups had no increase in 
weight over time. In the general United States population, 
adults gain about 0.5 kg per year.4 Individuals enrolled in 
intervention studies may be more likely to make behavior 
changes regardless of the group assignment. It is possible 
that the knowledge that one will be evaluated on weight 
regularly may help people to maintain weight without 
an intensive intervention. This may support the use of 
simple weight surveillance interventions in a workplace or 
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primary care setting. Third, very few studies reported on 
obesity-related clinical outcomes or adverse events. Only 
one study in the general population reported on mortality. 
The few trials that did report on adverse events stated that 
none were associated with the intervention. Although, none 
of these studies stated what adverse events they collected 
or how they were measured.

Strengths

The greatest strength of the evidence base was the 
variety of populations included. In addition to including 
populations with very few exclusion criteria representative 
of the general population, we also observed a variety of 
studies targeted at individuals that are known to be more 
likely to gain weight.

Research Gaps 

We suggest that most comparisons and outcomes that 
have low or insufficient evidence are future research 
needs. In particular, we recommend future research to 
examine strategies to prevent weight gain among healthy 
weight individuals and, separately, overweight and 
obese individuals. Interventions for individuals initiating 
antipsychotic medications are also a high priority given 
that participants of a trial gained 10 kg in the first year of 
medication use. Diabetes and some cancer medications are 
also associated with weight gain. Interventions for patients 
initiating diabetes medications, tamoxifen, and aromatase 
inhibitors are also a high priority subpopulation, although 
weight loss goals may be more relevant for some of these 
patients. 

Different degrees of intensity of the strategies should be 
compared. Less intensive interventions may be possible 
given that control groups maintained weight comparable 
with the intervention groups in most of the studies that we 
included.

There are design and reporting considerations that should 
be considered for future studies. Observational cohorts 
should make measuring weight a stated goal in their 
protocols if that is the intent. Intervention trials should 
be of sufficient duration to adequately assess the efficacy 
of interventions to prevent weight gain. We suggest that 
1 year should be a minimum duration of followup for 
these interventions. Longer followup will make it easier 
to identify true effectiveness if individuals are expected to 
gain only 0.5 kg per year. 

Conclusions

The evidence provides some, although limited, support 
for strategies to prevent weight gain. Potentially effective 
strategies included ones that involve minor behavior 
change (eating more meals prepared at home) or more 
major changes (endurance exercise training in a gym at 
least three times per week). Although there is no strong 
evidence to promote a particular weight gain prevention 
strategy, there is no evidence that not adopting a strategy to 
prevent weight gain is preferable.
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