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Abstract
Little is known about the transition in behaviors from short-term weight loss to maintenance of
weight loss. We wanted to determine how short-term and long-term weight loss and patterns of
weight change were associated with intervention behavioral targets.

This analysis includes overweight/obese participants in active treatment (n= 507) from the
previously published PREMIER trial, an 18-month, multicomponent lifestyle intervention for
blood pressure reduction, including 33 intervention sessions and recommendations to self-monitor
food intake and physical activity daily. Associations between behaviors (attendance, recorded
days/week of physical activity, food records/week) and weight loss of ≥ 5% at 6 and 18 months
were examined using logistic regression. We characterized the sample using 5 weight change
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categories (weight weight stable, weight loss then relapse, late weight loss, and weight loss then
maintenance) and analyzed adherence to the behaviors for each category, comparing means with
ANOVA.

Participants lost an average of 5.3 ± 5.6 kg at 6 months and 4.0 ± 6.7 kg (4.96% of body weight)
by 18 months. Higher levels of attendance, food record completion, and recorded days/week of
physical activity were associated with increasing odds of achieving 5% weight loss. All weight
change groups had declines in the behaviors over time; however, compared to the other four
groups, the weight loss/maintenance group (n= 154) had statistically significant less decline in
number of food records/week (48%), recorded days/week of physical activity (41.7%), and
intervention sessions attended (12.8%) through 18 months.

Behaviors associated with short-term weight loss continue to be associated with long-term weight
loss, albeit at lower frequencies. Minimizing the decline in these behaviors may be important in
achieving long-term weight loss.

Introduction
It is generally well accepted that the achievement of successful long term weight loss poses
a great challenge to many patients. Prior studies have typically regarded short term weight
loss as net weight loss within six to twelve months, and long term weight loss as net weight
loss at or beyond twelve months1–3. Although the barriers for poor rates of long term
success remain poorly defined, possible hypotheses include poor self-efficacy, decreased
resting energy expenditure, hormonal changes associated with weight loss, negative
environmental influences, and declining adherence to key lifestyle behaviors4–6. Few studies
have investigated whether the same behaviors that produce short term weight loss also
translate into long term weight loss or weight maintenance, or how changes in behavior
frequency (i.e., increasing or decreasing) affect change in weight.

Numerous studies have established that behavioral modification of key lifestyle behaviors
results in short term weight loss. For example, high levels of physical activity, defined as
2500 kcal/week, and modification of dietary intake (i.e., calorie restriction) using a variety
of approaches can lead to clinically significant weight loss within 20 weeks7–12. Other key
behaviors associated with greater amounts of short term weight loss include attendance at
behavioral group intervention sessions and self-monitoring of food intake8.

Fewer studies provide information on behaviors associated with long term maintenance of
weight loss. For example, data from the National Weight Control Registry provide insight
into behaviors associated with long term weight loss maintenance, such as high physical
activity levels, persistent self-monitoring practices, and decreased television viewing13–15.
Similarly, in the Diabetes Prevention Program, participants assigned to intensive lifestyle
modification achieved and maintained clinically significant weight loss for over three years,
utilizing strategies including reduced dietary fat and total energy intake, recording daily food
intake and physical activity, and consistent attendance at educational sessions and individual
counseling16. Wing et al analyzed the predictors of maintaining large volume weight loss
among participants from the STOP Regain trial and found that decreased physical activity
was associated with regain while daily weighing was important for maintenance. Finally, a
recent randomized controlled trial by Sacks et al showed that for 645 participants who
completed a behavioral weight loss intervention, a change in body weight from baseline to 2
years was associated with attendance at group sessions. Participants lost an average of 0.2
kg for every session attended17.

Despite the aforementioned associations, we still know very little about the behavioral
transition to long term maintenance of weight loss. Better long term weight loss strategies
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could be defined if it was understood how certain behaviors predictive of short term weight
loss change over time and the resulting associations with long term weight loss. In this
context, we investigated the PREMIER study population to determine whether adherence to
components of a lifestyle intervention predicted short term (defined as 6 months) and long
term (defined as 18 months) weight loss. The PREMIER study examined the effects of two
multicomponent lifestyle interventions on lowering blood pressure, when compared to an
advice only control group, over an eighteen month period21. In this study, we assessed the
relationship between weight loss at 6 and 18 months to intervention attendance rates, food
record completion, and recorded days/week of physical activity. In addition, we examined
how patterns of weight change were associated with changes in behavior frequency.

Methods and Procedures
The study design of the PREMIER trial has been described previously21, 22. Briefly, this was
a multicenter trial conducted at four different clinical sites that included over 800 adults with
either pre-hypertension or Stage I hypertension, not currently on antihypertensive
medication. The purpose of the study was to assess the effects of lifestyle modification
interventions on various outcomes including blood pressure, weight, dietary fat and sodium
intake. Subjects were randomly assigned to one of three groups: an advice only group
consisting of a single 30 minute informational session, an intervention group based on
established, traditional lifestyle recommendations, or an intervention group based on
established lifestyle recommendations plus adherence to the DASH diet. The “established
lifestyle recommendations” included weight loss of at least 6.8 kg, 180 minutes per week of
moderate physical activity, a daily maximum of 100 mmol of dietary sodium, and a daily
maximum alcohol consumption of two drinks for men and one drink for women. The DASH
diet required a daily intake of 9–12 servings of fruits and vegetables with 2–3 servings of
low-fat dairy products, and daily fat intake limited to less than 25% of total calories.

Participants had the opportunity to attend a total of eighteen sessions during the initial six
months including fourteen group meetings and four individual intervention sessions. For the
next twelve months, monthly group sessions along with three individual sessions were
offered, for a total of fifteen sessions. Attendance rates were calculated as a percent of the
number of sessions attended out of the maximum number of sessions provided. Participants
were instructed to record food intake and physical activity minutes daily using a Food and
Fitness Diary. At each behavioral session, intervention facilitators collected Food and
Fitness Diaries from study participants. Facilitators logged the number of days that food
intake and physical activity was recorded by the study participant. Participants were given
credit for self-monitoring regardless of the quality (i.e., completeness, details, accuracy) of
information recorded. Finally, blinded study staff weighed participants, who wore light
clothing and no shoes, on a calibrated scale at baseline, six, and eighteen months. Staff used
a calibrated wall-mounted stadiometer to measure participants’ height; body mass index
(BMI) was calculated as kilograms per meter squared (kg/m2).

For the purpose of this study, we included only those participants in the PREMIER trial who
were at least overweight (BMI ≥ 25 m/kg2) and assigned to an active intervention group
(n=507). Outcomes of interest included weight change from baseline to six months, from six
to eighteen months, and from baseline to eighteen months. Predictive variables at six and 18
months included number of food records per week, reported days/week of physical activity,
and attendance rates for behavioral sessions.

Statistical analysis
We examined 5 distinct weight change patterns among the participants: weight gained,
weight stable, weight loss then relapse, late weight loss, and weight loss and maintenance.
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We used 5% weight change as the cut point to categorize weight change at both 6 and 18
month follow-up: gained (≥5% of randomization weight), stable (±4.9% of randomization
body weight) and lost (≤5% of randomization weight). Then, we defined the 5 overall
weight change patterns, which were discrete and mutually exclusive, based on weight
change at months 6 and 18. Those who were classified in the weight gained category were
weight stable or had a weight gain of ≥5% at six months and ended the study with weight
gain. Weight stable participants gained or lost less than 5% of their randomization weight at
both 6 and 18 months. Individuals in the weight loss and relapse category initially lost 5%
or more of their randomization weight in 6 months; however, by 18 months they had not
maintained a weight loss of at least 5%. Those in the weight loss and maintenance category
lost 5% or more of their randomization weight by 6 months and maintained this weight loss
through 18 months. Finally, late weight loss participants were at or above their
randomization weight at 6 months but subsequently lost 5% or more of their weight by 18
months.

We used SPSS software to conduct basic descriptive statistics for the three behaviors of
interest: food records, physical activity records and attendance. We used simple t-test to
detect differences within groups, and ANOVA to detect differences among groups. We also
created a logistic regression model, using 5% of baseline weight loss as a cut point to create
a dichotomous variable (5% weight loss achieved [yes or no]), to determine an odds ratio for
each behavior of interest at both six months and eighteen months. We did not control for
treatment group, as there was no significant weight change difference between the two
groups in the PREMIER study21. Analyses were adjusted for baseline BMI, gender, and
race.

Results
The baseline characteristics are shown in Table 1. The mean age was 50 years old, with the
majority of the participants being female. Over one-third of participants self identified as
African American. On average, participants were considered stage I obese, with nearly even
distribution of participants across weight categories of overweight, obese stage I, and obese
stage II.

Figures 1a–c depict the mean change in weight of the study sample by number of food
records, days of reported physical activity, and attendance rates at 6 and 18 months. In
general, at six months, higher levels of adherence to the key behaviors were associated with
greater weight loss. The intervention groups were similar in terms of number of days of
exercise recorded and group session attendance; however the established recommendations
plus DASH diet group had 0.5 day more of food records per week (p=0.006). Beyond six
months, there was a decline in the average number of food records per week, days of
physical activity, and intervention session attendance rates. At six months, food records
were kept an average of 2.8 ± 1.9 days per week, declining to 1.1 ± 1.7 days per week by 18
months. Similarly, exercise decreased from 2.2 ± 1.7 to 0.98 ± 1.5 days per week.
Attendance also dropped from 75.1 ± 25.2% to 53.8 ± 33.8%. There were also differences in
the pattern of weight change after six months. The mean weight change at six months was
−5.3 ± 5.6 kg; however, there was a mean weight gain of 1.2 ± 4.1 kg during the last 12
months of the study. The mean weight loss by 18 months was 4.0 ± 6.7 kg. This represented
a net − 4.96 ± 8.0% change in baseline body weight.

The results of our analysis of the impact of the three key behaviors on achieving at least 5%
weight loss at 6 and 18 months are shown in Table 2. Individually, intervention attendance,
self-reported physical activity, and food journaling had a strong, positive impact on the odds
of achieving at least 5% weight loss at 6 months and at 18 months. Food records had the
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highest odds at six months; even averaging only 1–2.9 food records per week increased the
odds of achieving ≥ 5% weight loss by five-fold. The effect of recording physical activity on
the odds of achieving ≥ 5% weight loss was significant at 6 months and appeared to increase
at 18 months even within the same categories of recorded days/week.

The baseline characteristics of the five weight change groups are described in Table 4, while
the mean weight at each follow up time point is illustrated in Figure 2. We observed
significant variation between the weight change groups in average number of food records,
average number of days of physical activity, and average attendance rate at group sessions
(Table 4). Despite differing levels of weight loss at 18 months, all groups had significant
declines in weekly food records, recorded days of physical activity, and attendance rates at
18 months compared to 6 months. However, those who lost 5% and maintained their weight
loss kept a higher number of food records, reported more exercise days, and attended more
intervention sessions than any other group at all time points in the study. Those who lost
weight and subsequently relapsed initially completed a greater number of weekly food and
physical activity records and had higher attendance rates than those who gained, were
weight stable, or had late weight loss. However, by 18 months they had fewer weekly food
records and recorded days of physical activity than those who had late weight loss, although
the attendance rate between the two groups remained similar (51% vs. 55%). Weight stable
participants had similar levels of adherence in all three categories compared to gainers at 6
months, but the decline in food records and attendance by 18 months was statistically
smaller and resulted in slightly higher levels of adherence compared to those who gained.
While all groups initially maintained an average meeting attendance rate of greater than 60%
at six months, only those who maintained weight loss continued to attend greater than 60%
of meetings at 18 months.

Discussion
To our knowledge, this is the first study to examine weight change in association with
changes in three vital behaviors for weight loss—food journaling, recording of days/week of
physical activity, and session attendance—at six and eighteen months. Our findings offer a
unique perspective on how adherence to these practices correlates to five specific weight
change patterns. Even though there were differing patterns of weight change, the frequency
of all three behaviors between six and eighteen months decreased for all participants.
However, those participants who maintained weight loss averaged smaller percentage
changes in the number of food journals, recorded days/week of physical activity, and
attendance rates than those who gained weight or lost weight but subsequently relapsed.
Those who were weight stable or had late weight loss had significantly less decline in their
attendance rate compared to those who gained or lost weight but subsequently relapsed. This
suggests that the degree of change in key behaviors may have significant influence on
weight change patterns in the long term.

Overall our results are encouraging with regard to the amount of effort patients might need
to expend to achieve and maintain successful weight loss. A significant number of patients
achieved a 5% weight loss with a relatively low number of days per week of recorded
physical activity and dietary intake, and incrementally small increases in frequency were
associated with even greater odds of losing 5%. In some instances, smaller goals may be
viewed as more achievable by patients, thus increasing both willingness and self-efficacy,
increasing the chances for successful behavior change25–26. Clinicians may also find
themselves more comfortable and confident in their ability to counsel and motivate patients
towards behavior change using these modest targets, particularly given that time constraints
and futility are commonly cited as barriers to weight loss counseling in daily practice27–28.

Bartfield et al. Page 5

Obesity (Silver Spring). Author manuscript; available in PMC 2013 September 03.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Of all of the declines in behaviors, it was of significant interest to see that weight loss was
achieved and maintained with lower levels of self-reported physical activity than previously
observed in other studies7,18–20. For those attempting to maintain weight loss, the most
recent 2008 Physical Activity Guidelines for Americans recommends 60 minutes of
moderate or 30 minutes of vigorous physical activity daily 29. The average of approximately
two days per week of reported activity for weight loss maintainers in this study is well
below the recommendation, yet they still achieved long term weight loss. It may be
important to consider the context for this intervention when interpreting these results.
Despite the decline in physical activity over time, it appears that maintenance of weight loss
may be achieved with lower levels of physical activity when patients consistently practice
self-monitoring of dietary intake and attend a structured group behavioral program.

In addition, our findings showed that the frequency of food journaling, recording physical
activity, and attendance to group sessions at 18 months more strongly impacts long term
weight change than the same frequency at six months. For example, a person recording
physical activity 1–2.9 days per week has a 4 times higher odds of losing at least 5% of his
or her baseline weight at six months, but a 7-fold increase in odds of losing 5% of baseline
weight at 18 months. If adherence to key behaviors will most likely wane over time as seen
in this study, we speculate that it may be more effective to offer aggressive counseling and
interventions to reinforce adherence after the first six months of a weight loss endeavor. This
is especially important because participants were on average gaining weight in the last 12
months of this intervention. This is consistent with other studies that have shown an average
regain of 30–35% of weight loss during the year following treatment cessation30–31. In this
study, only participants who were in the highest categories for food records, recorded days/
week of physical activity, and attendance at behavioral sessions experienced weight loss in
the second phase of the study. Given previous findings regarding rates of weight regain over
the long term32–34, this does not come as a surprise, but rather supports the idea that over the
long term, the focus should switch to prevention of weight regain and helping individuals
maintain a significant level of adherence to key behaviors.

This study is not without limitations. First, physical activity was measured by participants’
self-report, which is often overestimated. However, to a large extent, self-report remains the
most common way to gauge patients’ physical activity level in current clinical practice,
which enhances the generalizability and applicability of our findings. Second, this study
assessed the relationship between the observed behaviors and the weight change patterns; as
a result, it does not imply cause and effect. While we described associations of clinically
meaningful weight loss with fewer than recommended days of journaling (i.e., daily), further
research is needed to determine if people randomized to differing prescriptions for
journaling of physical activity and dietary intake lead to different weight change outcomes.
Additionally, it will be important for future research to determine if increases or even
prevention of decreases in the behaviors of self-monitoring dietary intake and physical
activity along with group attendance can lead to additional weight loss at later stages (i.e.,
beyond the acute weight loss stage) in behavioral intervention programs. The early adoption
of these behaviors may not translate into late maintenance of these behaviors for many
people, potentially creating opportunities to intervene when the potential for recidivism is
high. The third limitation relates to the smaller sizes of subgroups that were created based on
the weight change cut points. The findings related to the groups that gained or had late
weight loss may not be as generalizable as those related to the other groups.

In conclusion, our study illustrates how the frequency of three key behaviors associated with
weight loss including food journaling, physical activity, and attendance at behavioral
counseling sessions, are associated with weight change over both the short and long term
among overweight and obese individuals. We determined that despite an overall decline in
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frequency of each behavior over time and a relatively infrequent average occurrence of each
behavior at 18 months, the majority of participants maintained weight loss and/or prevented
weight gain. In addition, our study implies that the change in behavior frequency over a
particular time period may be more predictive of weight change patterns than the average
behavior frequency at any single time point. Our study also suggests that a relatively small
increase in any one behavior can generate a substantial increase in the odds of achieving a
5% decrease in weight. Combined, these findings offer practical and applicable
considerations for weight loss counseling, particularly with regard to goal setting and long-
term weight loss strategies. Small but consistent steps may be the best route to successful
long term weight maintenance.
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Figure 1.
Figure 1a–c. Change in weight at 6 and 18 months by
A: Food records per week
B: Self-reported physical activity patterns
C: Group session attendance
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Figure 2.
Weight change over time according to weight patterns.
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Table 1

Baseline characteristics for those with body mass index ≥ 25 kg/m2

N=507

Age, mean (SD) 49.8 (8.7)

Men (N, %) 198, 39.1%

African American (N, %) 174, 34.3%

Baseline weight in kilograms, mean (SD) 97.3 (18.5)

Baseline BMI, mean (SD) 33.7 (5.6)

Weight Category (N, %)

 Overweight (25 ≤ BMI < 30) 162, 32.0%

 Obese I (30 ≤ BMI < 35) 151, 29.8%

 Obese II (BMI ≥ 35) 194, 38.3%

BMI- body mass index

SD-standard deviation

Obesity (Silver Spring). Author manuscript; available in PMC 2013 September 03.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Bartfield et al. Page 12

Ta
bl

e 
2

R
el

at
io

ns
hi

p 
be

tw
ee

n 
w

ei
gh

t l
os

s 
of

 a
t l

ea
st

 5
.0

%
 a

t e
ac

h 
fo

llo
w

-u
p 

pe
ri

od
 a

nd
 b

eh
av

io
ra

l c
ha

ra
ct

er
is

tic
s

B
eh

av
io

r
N

 (
%

)
O

R
 (

95
%

 C
I)

 6
 m

on
th

 f
ol

lo
w

up
P

ro
ba

bi
lit

y 
of

 5
.0

 %
w

ei
gh

t 
lo

ss
 a

t 
6 

m
on

th
s

N
 (

%
)

O
R

 (
95

%
 C

I)
 1

8 
m

on
th

fo
llo

w
 u

p
P

ro
ba

bi
lit

y 
of

 5
.0

 %
w

ei
gh

t 
lo

ss
 a

t 
18

 m
on

th
s

A
ve

ra
ge

 f
oo

d 
re

co
rd

s 
pe

r 
w

ee
k

 
<

1 
pe

r 
w

ee
k

10
5 

(2
0.

7)
1.

0
0.

11
35

1 
(6

9.
2)

1.
0

0.
22

 
1–

2.
9 

pe
r 

w
ee

k
19

3 
(3

8.
1)

6.
3 

(2
.7

, 1
4.

5)
0.

43
82

 (
16

.2
)

5.
5 

(3
.3

, 9
.4

)
0.

61

 
3.

0–
4.

9 
pe

r 
w

ee
k

12
6 

(2
4.

9)
14

.2
 (

6.
0,

 3
3.

6)
0.

63
44

 (
8.

7)
14

.5
 (

6.
4,

 3
2.

9)
0.

81

 
≥ 

5.
0 

pe
r 

w
ee

k
82

 (
16

.2
)

53
.1

 (
19

.6
, 1

44
.1

)
0.

86
30

 (
5.

9)
16

.5
 (

6.
0,

 4
5.

4)
0.

83

R
ec

or
de

d 
da

ys
 o

f 
ph

ys
ic

al
 a

ct
iv

ity

 
<

1 
da

y/
w

ee
k

14
8 

(2
9.

2)
1.

0
0.

15
36

4 
(7

1.
8)

1.
0

0.
22

 
1.

0 
–2

.9
 d

ay
s/

w
ee

k
19

3 
(3

8.
1)

4.
2 

(2
.4

, 7
.5

)
0.

45
80

 (
15

.8
)

7.
5 

(4
.3

, 1
3.

0)
0.

68

 
3.

0–
4.

9 
da

ys
/w

ee
k

13
1 

(2
5.

8)
10

.7
 (

5.
7,

 2
0.

1)
0.

69
40

 (
7.

9)
23

.1
 (

8.
7,

 6
1.

6)
0.

88

 
≥ 

5.
0 

da
ys

/w
ee

k
33

 (
6.

5)
23

.9
 (

8.
1,

 7
1.

3)
0.

84
23

 (
4.

5)
11

.7
 (

4.
1,

 3
3.

0)
0.

78

M
ee

tin
g 

at
te

nd
an

ce
 g

oa
l o

f 
15

/1
8 

m
ee

tin
gs

 
N

o
21

8 
(4

2.
9)

1.
0

0.
23

38
8 

(7
6.

5)
1.

0
0.

28

 
Y

es
 (

83
.3

%
)

28
9 

(5
7.

1)
4.

8 
(3

.1
, 7

.3
)

0.
61

11
9 

(2
4.

5)
4.

5 
(2

.8
, 7

.1
)

0.
66

A
dj

us
te

d 
fo

r 
ge

nd
er

, r
ac

e 
an

d 
ba

se
lin

e 
B

M
I.

Obesity (Silver Spring). Author manuscript; available in PMC 2013 September 03.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Bartfield et al. Page 13

Ta
bl

e 
3

B
as

el
in

e 
ch

ar
ac

te
ri

st
ic

s 
by

 w
ei

gh
t l

os
s 

ca
te

go
ri

es

W
ei

gh
t 

G
ai

ne
d

W
ei

gh
t 

St
ab

le
W

ei
gh

t 
L

os
s 

&
 R

el
ap

se
L

at
e 

W
ei

gh
t 

L
os

s
W

ei
gh

t 
L

os
s 

&
 M

ai
nt

en
an

ce

N
= 

18
N

= 
22

8
N

= 
74

N
= 

33
N

= 
15

4

M
al

e 
(N

,%
)

5,
 2

8%
90

, 4
0%

25
, 3

4%
11

, 3
3%

67
, 4

4%

A
fr

ic
an

 A
m

er
ic

an
 (

N
,%

)
10

, 5
6%

93
, 4

1%
23

, 3
1%

14
, 3

2%
34

, 2
2%

G
ro

up
 B

1  
(N

,%
)

9,
 5

0%
11

6,
 5

1%
40

, 5
4%

16
, 4

9%
74

, 4
8%

G
ro

up
 C

2  
(N

,%
)

9,
 5

0%
11

2,
 4

9%
34

, 4
6%

17
, 5

1%
80

, 5
2%

O
be

si
ty

 (
N

, %
)

 
O

ve
rw

ei
gh

t
3,

 1
7%

66
, 2

9%
21

, 2
8%

10
, 3

0%
62

, 4
0%

 
O

be
se

 I
8,

 4
4%

67
, 2

9%
22

, 3
0%

15
, 4

6%
39

, 2
5%

 
O

be
se

 I
I

7,
 3

9%
95

, 4
2%

31
, 4

2%
8,

 2
4%

53
, 3

5%

A
ge

 (
m

ea
n,

 S
D

)
44

, 9
.8

49
, 9

.0
49

, 8
.2

53
, 1

0
51

, 7
.7

1 T
re

at
m

en
t G

ro
up

 B
 c

on
si

st
ed

 o
f 

es
ta

bl
is

he
d 

lif
es

ty
le

 r
ec

om
m

en
da

tio
ns

2 T
re

at
m

en
t G

ro
up

 C
 c

on
si

st
ed

 o
f 

es
ta

bl
is

he
d 

lif
es

ty
le

 r
ec

om
m

en
da

tio
ns

 +
D

A
SH

Obesity (Silver Spring). Author manuscript; available in PMC 2013 September 03.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Bartfield et al. Page 14

Ta
bl

e 
4

B
eh

av
io

rs
 f

or
 w

ei
gh

t p
at

te
rn

s 
at

 6
 m

on
th

s 
an

d 
18

 m
on

th
s

W
ei

gh
t 

ga
in

ed
a  

(n
= 

18
)

W
ei

gh
t 

lo
ss

 &
 r

el
ap

se
b

(n
= 

74
)

St
ab

le
c  (

n=
 2

28
)

L
at

e 
w

ei
gh

t 
lo

ss
d  

(n
= 

33
)

W
ei

gh
t 

lo
ss

 &
 m

ai
nt

en
an

ce
e

(n
= 

15
4)

M
ea

n 
nu

m
be

r 
of

 f
oo

d 
re

co
rd

s/
w

ee
k 

(S
D

)

 
0–

6 
m

on
th

s
1.

7 
(1

.2
)

3.
2 

(1
.5

)
1.

8 
(1

.6
)

2.
7 

(1
.6

)
4.

2 
(1

.9
)

 
6–

18
 m

on
th

s
0.

03
 (

0.
07

)
0.

5 
(1

.0
)

0.
5 

(1
.1

)
1 

(1
.3

)
2.

5 
(2

.2
)

Pe
rc

en
t c

ha
ng

e 
fr

om
 6

 m
on

th
s 

(%
)(

SD
)

−
99

.1
(2

.4
)cd

e
−

86
.2

 (
22

.7
)de

−
82

.4
 (

29
.1

)ae
−

76
.1

 (
40

.3
)ab

e
−

48
 (

40
.6

)ab
cd

M
ea

n 
nu

m
be

r 
of

 r
ep

or
te

d 
da

ys
 o

f 
ph

ys
ic

al
 a

ct
iv

ity
/w

ee
k

(S
D

)

 
0–

6 
m

on
th

s
1.

4 
(1

.2
)

2.
5 

(1
.3

)
1.

5 
(1

.4
)

2.
1 

(1
.4

)
3.

4 
(1

.6
)

 
6–

18
 m

on
th

s
0.

1 
(0

.2
)

0.
6 

(1
.2

)
0.

4 
(0

.9
)

0.
7 

(0
.9

)
2.

2 
(1

.9
)

Pe
rc

en
t c

ha
ng

e 
fr

om
 6

 m
on

th
s 

(%
)(

SD
)

−
96

.3
 (

7.
8)

de
−

83
.7

 (
25

.9
) 

de
−

79
.3

 (
30

)e
−

68
.8

 (
40

.5
) 

ab
e

−
41

.7
 (

43
.3

)ab
cd

A
tte

nd
an

ce
 R

at
e 

(%
) 

(S
D

)

 
0–

6 
m

on
th

s
63

 (
27

)
83

 (
15

)
64

 (
28

)
75

 (
26

)
88

 (
13

)

 
6–

18
 m

on
th

s
26

 (
32

)
51

 (
28

)
42

 (
34

)
55

 (
35

)
76

 (
23

)

Pe
rc

en
t c

ha
ng

e 
fr

om
 6

 m
on

th
s 

(%
)(

SD
)

−
37

.4
 (

29
.2

)cd
e

−
32

 (
25

.3
)cd

e
−

22
.5

 (
21

.8
)ab

e
−

19
.7

 (
23

)ab
−

12
.8

 (
17

.8
)ab

c

SD
- 

st
an

da
rd

 d
ev

ia
tio

n

G
ro

up
s 

la
be

le
d 

w
ith

 s
up

er
sc

ri
pt

s 
(a

, b
, c

, d
, e

);
 c

ol
um

ns
 w

ith
 d

if
fe

re
nt

 s
up

er
sc

ri
pt

s 
in

di
ca

te
 s

ig
ni

fi
ca

nt
 d

if
fe

re
nc

e 
at

 p
<

 0
.0

5 
by

 a
na

ly
si

s 
of

 v
ar

ia
nc

e,
 le

as
t s

ig
ni

fi
ca

nt
 d

if
fe

re
nc

e

Obesity (Silver Spring). Author manuscript; available in PMC 2013 September 03.


