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Abstract

Background—Despite evidence that daily weighing is an effective strategy for weight control,

concerns remain regarding the potential for negative psychological consequences.

Purpose—The goal of the study was to examine the impact of a daily self-weighing weight loss

intervention on relevant psychological constructs.

Design—A 6-month RCT.

Setting/participants—The study sample (N=91) included overweight men and women in the

Chapel Hill NC area.

Intervention—Between February and August 2011, participants were randomly assigned to a

daily self-weighing intervention or delayed intervention control group. The 6-month intervention

included daily weighing for self-regulation of diet and exercise behaviors using an e-scale that

transmitted weights to a study website. Weekly e-mailed lessons and tailored feedback on daily

self-weighing adherence and weight loss progress were provided.

Main outcome measures—Self-weighing frequency was measured throughout the study using

e-scales. Weight was measured in-clinic at baseline, 3 months, and 6 months. Psychological

outcomes were assessed via self-report at the same time points.

Results—In 2012, using linear mixed models, there were no significant differences between

groups in depressive symptoms, anorectic cognitions, disinhibition, susceptibility to hunger, and

binge eating. At 6 months, there was a significant group × time interaction for body dissatisfaction
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(p=0.007) and dietary restraint (p<0.001) with the intervention group reporting lower body

dissatisfaction and greater dietary restraint compared to controls.

Conclusions—Results indicate that a weight loss intervention that focuses on daily self-

weighing does not cause adverse psychological outcomes. This suggests that daily weighing is an

effective and safe weight-control strategy among overweight adults attempting to lose weight.

Introduction

The high prevalence of obesity1 indicates the need for effective and sustainable weight-

control strategies. One such strategy that is associated with weight loss success is daily self-

weighing.2–5 Adoption of this behavior remains limited, however, because of concerns

regarding adverse psychological consequences.6–8 A recent review showed that frequent

self-weighing is not associated with negative mood or body dissatisfaction among treatment-

seeking overweight and obese adults.9 Most studies, however, were conducted post hoc,4,10

and of the limited experimental evidence, most tested high-intensity, multicomponent

interventions,11,12 which might mitigate any negative effects of daily weighing.

The purpose of this analysis was to examine the impact of a 6-month, lower-intensity daily

self-weighing weight loss intervention on relevant psychological outcomes. As reported

elsewhere,13 the intervention was found to be feasible and effective for producing clinically

meaningful weight loss. The current analysis provides a multidimensional view of the

psychological effects of daily weighing under lower-intensity conditions. It was

hypothesized that the intervention would not adversely affect psychological outcomes as

compared to a delayed-intervention control group.

Methods

Participants

Eligibility criteria included adults aged 18–60 years, BMI of 25–40, Internet access, and no

medical conditions that might affect participation, including recent hospitalization for

depression, or diagnosis of bipolar disease, schizophrenia, or eating disorder. Following

eligibility screening, informed consent was obtained and baseline measures were taken.

Participants (N=91) were randomized to a daily self-weighing intervention (n=47) or a

delayed intervention control group (n=44). All participants were reassessed at 3 and 6

months (Figure 1). Data collection occurred from February to August 2011 in Chapel Hill

NC. The University of North Carolina at Chapel Hill IRB approved and monitored the

study.

Intervention Description

A description of the intervention has been previously published.13 Briefly, participants were

instructed to self-regulate behaviors by weighing daily using an e-scale. The e-scale used the

wireless cellular network to transmit weight data to a website that displayed individualized

weight graphs, and provided objective data for each participant in a separate researcher

interface. These data were used to provide tailored feedback self-weighing frequency and

weight loss via weekly e-mails that also included behavioral weight-control lessons. The
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control group received no intervention during the study period and was blinded to the focus

on daily weighing.

Measures

Height was collected using a wall-mounted stadiometer, and weight was measured using a

digital scale in-clinic. Self-weighing frequency was measured objectively using the e-scales.

Several self-report measures on cognitive and behavioral constructs were assessed. These

constructs have been examined in previous self-weighing analyses.4,8,12

Body satisfaction—The 16-item Body Shape Questionnaire measured attitudes

surrounding body shape concern and body dissatisfaction.14 Participants were asked a

variety of questions regarding feelings about their appearance over the past 4 weeks, with

six response options ranging from never to always (e.g., Have you been so worried about

your shape that you have been feeling you ought to diet?). Total scores were calculated and

participants missing >1 item were excluded (3 months, n=9; 6 months, n=3).

Depressive symptoms—Depressive symptoms were measured using the 20-item Center

for Epidemiologic Studies Depression scale.15,16 Participants were asked how often they felt

a certain way over the past week with four response options ranging from rarely to all the

time (e.g., I was bothered by things that usually don’t bother me). Total scores ≥16 are

indicative of depression.17 Participants missing ≥1 item were excluded from the analysis (3

months, n=2; 6 months, n=4).

Disordered eating cognitions and behaviors—A 12-item version of the Mizes

Anorectic Cognitions Questionnaire assessed dysfunctional cognitions regarding fear of

weight gain, self-control as the basis of self-esteem, and weight as the basis of approval.18

These cognitions are associated with disordered eating among nonclinical populations.19

Participants were asked to rate their beliefs and attitudes via five responses options ranging

from strongly agree to strongly disagree (e.g., If my weight goes up, my self-esteem goes

down). Total scores were calculated, and participants missing >1 item were excluded (3

months, n=9; 6 months, n=3).

The Questionnaire for Eating and Weight Patterns Revised assessed binge eating.20,21

Differences were examined between groups in the likelihood of reporting any binge eating

(e.g., During the past month, did you often eat within any two-hour period what most people

would regard as an unusually large amount of food?). Participants missing a response to this

question were excluded from the analysis (3 months, n=9; 6 months, n=3).

Dietary restraint, disinhibition, and hunger—The 51-item Three-Factor Eating

Questionnaire was used to measure cognitive dietary restraint (restraint from eating in order

to lose weight); disinhibition (perceptions regarding loss of control with eating); and

susceptibility to hunger.22 Participants reported agreement with a variety of statements (e.g.,
When I smell a sizzling steak or see a juicy piece of meat, I find it difficult to keep from

eating, even if I have just finished a meal). Total scores were calculated for each of the
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constructs and participants missing >1 item were excluded from analysis (3 months, n=9; 6

months, n=3).

Data Analysis

Chi-square and ANOVA tests were conducted to examine differences in baseline

characteristics and attrition across groups. Any differences were controlled for by inclusion

in the models. Intent-to-treat analyses using linear mixed models with random intercept and

maximum-likelihood estimates were conducted to examine the effect of treatment group on

continuous outcomes. Generalized estimating equation (GEE) models examined differences

in dichotomous outcomes. Separate models for each of the outcomes examined the effects of

group, time, and group × time interaction at both 3 and 6 months. All participants were

included in the analyses with the assumption that missing values were missing at random.

Analyses were conducted in 2012 using SPSS for Mac (Version 19) with an alpha of <0.05

to assess significance.

Results

Table 1 shows baseline characteristics across study groups. Participants were on average

aged 44±11 years; obese (BMI: 32.15± 3.8); predominantly female (75%); white (74%); and

college-educated (78%) with no history of depression/anxiety (88%) or tobacco use (90%).

Groups differed only on baseline BMI, with the intervention group having higher average

BMI. Ninety-eight percent of participants completed the data collection visits that included

in-clinic weights and completion of one paper questionnaire (CESD [Center for

Epidemiologic Studies, Depression]). Web-based questionnaires were completed by 90% of

participants at 3 months and 97% at 6 months with no significant differences between

groups (3 months, p=0.49; 6 months, p=0.24).

Main results have been published elsewhere.13 Briefly, compliance to daily self-weighing

was high among intervention participants: 51% weighed every day and 94% weighed ≥5

days/week. Intervention participants weighed on average more days/week compared to

controls (6.1 ±1.1 vs 1.1±1.5; p<0.01). At 6 months, the intervention group lost significantly

more weight (M [95% CI]= −13.6 lbs. [−18.5, −8.8] vs −0.68 lbs. [−2.4, 1.0]; p<0.001)

compared to controls.

Table 2 presents changes in psychological outcomes within group and across groups over

time. There were no significant differences between groups for depressive symptoms,

anorectic cognitions, disinhibition, susceptibility to hunger or binge eating. For body

dissatisfaction, there was a significant group by time interaction at 6 months (p=0.007) with

the intervention group reporting lower average scores. Similarly, at both 3 and 6 months, the

intervention group reported significantly greater dietary restraint compared to controls

(p<0.001). Also observed were significant decreases in disinhibition (p<0.001);

susceptibility to hunger (p=0.045); and binge eating (p=0.022) among intervention

participants at 6 months compared to baseline. There were no significant changes within the

control group.
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Sensitivity analyses were conducted within the intervention group to examine psychological

outcomes by weight loss. Meaningful weight loss was defined as losing ≥3% of initial body

weight.23 Intervention participants who lost weight (n=27) at 6 months had significantly

lower body dissatisfaction (p=0.019) and depressive symptoms (p=0.01), and higher levels

of dietary restraint (p=0.003) compared to baseline. Intervention participants who did not

lose weight (n=20) reported improvements in dietary restraint (p=0.036), but no significant

changes in body satisfaction or depressive symptoms between baseline and 6 months,

suggesting that daily weighing did not lead to adverse outcomes in the absence of weight

loss.

Discussion

These results indicate that a weight loss intervention that focused on daily self-weighing did

not cause adverse psychological outcomes among overweight and obese adults. There were

no significant differences between intervention and control groups in depressive symptoms,

anorectic cognitions, disinhibition, perceived susceptibility to hunger, or binge eating.

Intervention participants demonstrated greater improvements in body satisfaction and eating

behavior cognitions relative to controls.

These findings are consistent with previous research examining daily self-weighing and

psychological outcomes in adults. Previous analyses have shown that depression and body

satisfaction do not vary by self-weighing frequency.4,10 Among participants enrolled in self-

regulation interventions for weight control that included daily self-weighing, there was no

increased risk for development of eating disorders, negative body image, mood disorders,11

or binge eating.12

There are important strengths of the current study that build on the current evidence base

regarding adverse psychological outcomes associated with self-weighing. The intervention

instructed participants to weigh daily at the outset, which is in contrast to previous post hoc

analyses that examined effects among those who chose to weigh daily.4,10 Given that almost

all of the intervention participants weighed ≥5 days/week, this study provided a good

opportunity to examine whether more-frequent self-weighing leads to adverse outcomes,

even in the absence of weight loss. To better understand the effects of daily weighing, the

current study focused on testing a lower-intensity approach that included daily self-weighing

as the primary self-monitoring tool for self-regulation without any intensive face-to-face or

individualized support.

Refuting previous claims that self-weighing leads to poorer body image,6 the current study

found improvements in body satisfaction. Consistent with previous studies,24 the authors

suspect that body satisfaction improved as a result of weight loss. Two additional findings

support this notion. First, intervention participants who did not lose weight had no change in

body satisfaction, indicating that daily weighing in the absence of weight loss is not harmful.

Second, there were no significant changes in body satisfaction over time among control

participants. Regarding dietary cognitions, restraint increased as a result of the intervention,

with a trend toward decreases in disinhibition and susceptibility to hunger. These outcomes
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are associated with weight loss success25 and expected given that most interventions are

designed to produce such changes.26

Limitations

This study has several limitations. Because the study design did not isolate daily self-

weighing, it is not possible determine whether the effects seen are related to daily self-

weighing or the other intervention components. The sample size was relatively small and

consisted predominantly of highly educated white women without depression or anxiety or a

history of eating disorders. Therefore, the findings may not generalize beyond these

population characteristics. Examining the effect of daily weighing among those predisposed

to eating disorders is an important analysis that could not be made in the current study.

Conclusion

This study found that a lower-intensity self-regulation program that focuses on daily

weighing is effective for weight loss among overweight and obese adults and does not lead

to increases in depressive symptoms or disordered eating behaviors and cognitions. Daily

self-weighing should be implemented into weight-control programs without concerns for

negative psychological consequences.
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Figure 1.
Participant enrollment and retention flow
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Table 1

Baseline demographic data for control and intervention group participants (N=91)

Control
(n=44)

Intervention
(n=47)

p-value

Age, years 44.7 ± 10.6 43.0 ± 11.4 0.45

Gender 0.31

  Male 9 (21) 14 (30)

  Female 35 (80) 33 (70)

Race/ethnicity 0.76

  Black 8 (18) 6 (13)

  White 31 (71) 36 (77)

  Other 5 (11) 5 (10)

College Degree 35 (80) 36 (77) 0.73

BMI 31.05 ± 3.13 33.18 ± 4.03 0.006

Self-weighing Frequency 0.12

  Daily 11 (25) 5 (10.6)

  Several Times/Week 12 (27) 9 (20)

  One time/week 3 (7) 8 (17)

  Less than one time/week 18 (41) 24 (52)

History of Depression or Anxiety 4 (9) 7 (15) 0.53

Any Tobacco Use 7 (16) 2 (4) 0.08

Note: Data are M±SD or n (%) unless otherwise indicated.

Am J Prev Med. Author manuscript; available in PMC 2015 January 01.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Steinberg et al. Page 10

T
ab

le
 2

Ps
yc

ho
lo

gi
ca

l o
ut

co
m

es
 b

y 
gr

ou
p 

an
d 

ac
ro

ss
 ti

m
e

p-
va

lu
eb

A
ss

es
sm

en
t 

P
er

io
da

T
im

e
G

ro
up

G
ro

up
 ×

 T
im

e
In

te
ra

ct
io

n

O
ut

co
m

e 
V

ar
ia

bl
e 

an
d

G
ro

up
B

as
el

in
e

(n
=9

1)
3 

m
on

th
s

(n
=8

2)
6 m

on
th

s
(n

=8
8)

3
m

on
th

s
vs

ba
se

lin
e

6
m

on
th

s
vs

ba
se

lin
e

B
as

el
in

e
to

 3
m

on
th

s

B
as

el
in

e
to

 6
m

on
th

s

D
ep

re
ss

iv
e 

Sy
m

pt
om

sc

  I
nt

er
ve

nt
io

n
7.

9 
(1

.3
)

8.
0 

(1
.3

)
8.

5 
(1

.3
)

0.
85

6
0.

81
5

0.
35

9
0.

85
9

0.
22

8

  C
on

tr
ol

8.
6 

(1
.3

)
9.

1 
(1

.3
)

10
.2

 (
1.

3)
0.

66
9

0.
18

7

  D
if

fe
re

nc
e 

be
tw

ee
n 

gr
ou

ps
−

0.
40

 (
−

3.
4,

 2
.6

)
−

1.
0 

(−
4.

0,
 2

.0
)

A
no

re
ct

ic
 C

og
ni

tio
ns

  I
nt

er
ve

nt
io

n
32

.9
 (

1.
0)

32
.5

 (
1.

0)
31

.7
 (

1.
0)

0.
55

3
0.

09
0

0.
79

4
0.

29
3

0.
40

6

  C
on

tr
ol

31
.9

 (
1.

0)
32

.6
 (

1.
1)

31
.5

 (
1.

0)
0.

39
0

0.
58

6

  D
if

fe
re

nc
e 

be
tw

ee
n 

gr
ou

ps
−

1.
1 

(−
3.

2,
 1

.0
)

−
0.

84
 (

−
2.

9,
 1

.2
)

B
od

y 
D

is
sa

tis
fa

ct
io

n

  I
nt

er
ve

nt
io

n
10

9.
7 

(4
.7

)
10

0.
5 

(4
.8

)
98

.9
 (

4.
8)

0.
01

3
0.

00
3

0.
49

0
0.

05
2

0.
00

7

  C
on

tr
ol

10
6.

2 
(4

.9
)

10
7.

1 
(4

.9
)

10
9.

1 
(4

.9
)

0.
81

3
0.

42
7

  D
if

fe
re

nc
e 

be
tw

ee
n 

gr
ou

ps
−

10
.1

 (
−

20
.3

, 0
.1

4)
−

13
.7

 (
−

23
.7

, −
3.

7)

D
ie

ta
ry

 R
es

tr
ai

nt

  I
nt

er
ve

nt
io

n
9.

3 
(0

.5
9)

12
.9

 (
0.

60
)

13
.4

 (
0.

60
)

<0
.0

01
<0

.0
01

0.
00

4
<0

.0
01

<0
.0

01

  C
on

tr
ol

9.
3 

(0
.6

0)
9.

9 
(0

.6
2)

9.
6 

(0
.6

1)
0.

13
3

0.
41

5

  D
if

fe
re

nc
e 

be
tw

ee
n 

gr
ou

ps
2.

9 
(1

.7
, 4

.2
)

3.
7 

(2
.5

, 5
.0

)

D
is

in
hi

bi
tio

n

  I
nt

er
ve

nt
io

n
8.

3 
(0

.4
4)

7.
5 

(0
.4

5)
7.

0 
(0

.4
5)

0.
03

6
<0

.0
01

0.
96

6
.2

25
0.

11
9

  C
on

tr
ol

7.
8 

(0
.4

5)
7.

7 
(0

.4
6)

7.
3 

(0
.4

6)
0.

70
2

0.
16

8

  D
if

fe
re

nc
e 

be
tw

ee
n 

gr
ou

ps
−

0.
61

 (
−

1.
6,

 0
.3

8)
−

0.
77

 (
−

1.
7,

 0
.2

0)

Su
sc

ep
tib

ili
ty

 to
 H

un
ge

r

  I
nt

er
ve

nt
io

n
5.

7 
(0

.4
3)

5.
2 

(0
.4

5)
4.

9 
(0

.4
4)

0.
17

6
0.

04
5

0.
01

1
0.

06
5

0.
19

2

  C
on

tr
ol

6.
5 

(0
.4

4)
7.

0 
(0

.4
5)

6.
4 

(0
.4

5)
0.

20
6

0.
88

5

Am J Prev Med. Author manuscript; available in PMC 2015 January 01.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Steinberg et al. Page 11

p-
va

lu
eb

A
ss

es
sm

en
t 

P
er

io
da

T
im

e
G

ro
up

G
ro

up
 ×

 T
im

e
In

te
ra

ct
io

n

O
ut

co
m

e 
V

ar
ia

bl
e 

an
d

G
ro

up
B

as
el

in
e

(n
=9

1)
3 

m
on

th
s

(n
=8

2)
6 m

on
th

s
(n

=8
8)

3
m

on
th

s
vs

ba
se

lin
e

6
m

on
th

s
vs

ba
se

lin
e

B
as

el
in

e
to

 3
m

on
th

s

B
as

el
in

e
to

 6
m

on
th

s

  D
if

fe
re

nc
e 

be
tw

ee
n 

gr
ou

ps
−

1.
0 

(−
2.

1,
 0

.0
6)

−
0.

70
 (

−
1.

8,
 0

.3
6)

B
in

ge
 E

at
in

g,
 n

 (
%

)

  I
nt

er
ve

nt
io

n
14

 (
30

)
11

 (
27

)
6 

(1
4)

0.
65

3
0.

02
2

0.
87

9
0.

09
9

0.
07

9

  C
on

tr
ol

8 
(1

8)
13

 (
32

)
9 

(2
1)

0.
07

5
0.

13
9

  O
R

 (
95

%
 C

I)
2.

5 
(0

.8
, 8

.6
)

3.
9 

(0
.9

, 1
0.

0)

a A
ll 

va
lu

es
 a

re
 M

 (
SE

) 
un

le
ss

 o
th

er
w

is
e 

sp
ec

if
ie

d;
 v

al
ue

s 
fo

r 
di

ff
er

en
ce

 b
et

w
ee

n 
gr

ou
ps

 a
re

 M
 (

95
%

 C
I)

.

b Si
gn

if
ic

an
t p

-v
al

ue
s 

ar
e 

sh
ow

n 
in

 b
ol

d.

c D
ep

re
ss

iv
e 

Sy
m

pt
om

s:
 p

-v
al

ue
s 

de
ri

ve
d 

fr
om

 th
e 

tr
an

sf
or

m
ed

 v
ar

ia
bl

e 
w

ith
 r

aw
 M

s 
an

d 
SE

s 
ar

e 
pr

es
en

te
d.

d A
ll 

m
od

el
s 

co
nt

ro
lle

d 
fo

r 
ba

se
lin

e 
B

M
I.

Am J Prev Med. Author manuscript; available in PMC 2015 January 01.


