
R

C
E
a
D

A
T
m
c
o
1
u
t
d
u
m
t
v
r
t
t
b
a
r
�
W
s
F
t
w
b
m
l

D
S
D
t
C
D
t
R
P

U
b

A

©

RESEARCH

esearch and Professional Briefs

omparison of Techniques for Self-Monitoring
ating and Exercise Behaviors on Weight Loss in
Correspondence-Based Intervention
IANE L. HELSEL, PhD, RD; JOHN M. JAKICIC, PhD; AMY D. OTTO, PhD, RD

c
a
J

I
c
p
o
u
p

a
e
p
i
h
a
e
(
s
(
t
c

d
c
c
s

M
S
F
w
g
y
e
t
�
m
a
t
w
o
t
p

BSTRACT
his study examined whether different methods of self-
onitoring eating and exercise behaviors affect the pro-

ess of self-monitoring and change in body weight in
verweight adults. Forty-two subjects participated in a
6-week correspondence-based weight-loss intervention
sing a pretest–posttest randomized design. Dietary in-
ake was prescribed at 1,200 to 1,500 kcal/day and �30%
ietary fat. Physical activity was progressed to 200 min-
tes/week. Participants were randomly assigned to self-
onitoring eating and physical activity behaviors using a

raditional detailed method or transitioning to an abbre-
iated method. Transitioning to an abbreviated method
eturned significantly more diaries than using a tradi-
ional detailed method (P�0.04). Participants completing
he study showed no significant difference in weight loss
etween the traditional detailed method (�7.5�5.3 kg)
nd the abbreviated method (�7.6�5.5 kg), with similar
esults for intention-to-treat analysis (detailed method
3.9�5.3 kg vs abbreviated method �4.3�5.8 kg).
eight loss was significantly associated with number of

elf-monitoring diaries completed (r�0.53, P�0.05).
indings suggest the self-monitoring process, rather than
he detail of self-monitoring, is important for facilitating
eight loss and change in eating and physical activity
ehaviors. Transitioning to a simplified approach to self-
onitoring does not negatively affect short-term weight

oss in overweight adults. These results may have impli-
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t is estimated that 65.2% of adults in the United States
are overweight, which is defined as a body mass index
(BMI; calculated as kg/m2) �25.0 (1). Obesity is asso-

iated with chronic disease (2-5), mortality (6-8), and
sychosocial consequences (9-11). It is estimated that
besity-related costs exceed $100 billion per year (12),
nderscoring the public health importance for successful
revention and treatment of obesity.
Self-monitoring is the cornerstone of behavior therapy

pproaches to weight control that focus on modifying
ating and exercise behaviors (13,14). Studies report that
articipants who self-monitor eating and exercise behav-
ors at the highest levels of consistency and completeness
ave the greatest weight loss (15). Clinical weight man-
gement programs have traditionally had clients record
ating and exercise behavior using a high level of detail
13,16). However, detailed self-monitoring is time-con-
uming and, consequently, difficult to continue over time
14). Therefore, it may be important to identify alterna-
ive methods to simplify this process and to improve the
onsistency and completeness of self-monitoring.
The purpose of this study was to examine whether

ifferent methods of self-monitoring of eating and exer-
ise behaviors affect the process of self-monitoring and
hange in body weight during participation in a corre-
pondence-based weight-loss intervention.

ETHODS
ubjects
orty-two subjects were recruited to participate in a 16-
eek correspondence-based behavioral weight-loss pro-
ram. Eligibility criteria included being age 21 to 45
ears with a BMI between 25 and 34.9. Participants were
xcluded if they had medical conditions that would limit
heir ability to participate in this study; had a weight loss
10 lb within previous 6 to 12 months; were taking
edication that would affect body weight, heart rate,

nd/or other metabolic parameters; had medical condi-
ions that would affect energy metabolism; were pregnant
ithin previous 6 months, currently pregnant, or planned

n becoming pregnant in the next 6 months; had hyper-
ension or were taking medication that would affect blood
ressure; had a history of heart disease or orthopedic

omplications that would prevent participation in the
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xercise. Written informed consent to participate was
btained from each subject and all procedures were ap-
roved by the institutional review board at the University
f Pittsburgh.

orrespondence-Based Intervention
ubjects participated in a 16-week correspondence-based
ehavioral weight-loss program. They initially attended a
0-minute in-person session to receive information about
he intervention component of the study, which included
ietary and exercise recommendations, general strategies
or modifying eating and exercise behaviors, and learning
ow to use methods of self-monitoring based on their
andomized group assignment. During the following 16
eeks, participants were mailed one behavioral lesson
er week that described strategies for modifying these
ehaviors. In addition, participants were instructed to
omplete a self-monitoring diary each week and mail it to
he interventionists in a postage-paid envelope that was
rovided. Completed diaries were reviewed weekly by the
nterventionists who provided participants with written
eedback related to eating and exercise behaviors. The
iary was returned to participants within 1 week via mail
long with their next behavioral lesson. The behavioral
esson was mailed on the scheduled day even if a diary
as not received. When a diary was not received within 1
eek of the due date, the subject received a telephone
rompt reminding them to return the completed diary.
ietary Intervention. Subjects were provided structured
eal plans that included daily energy and fat goals and

uggested serving sizes of foods. Participants weighing
200 lb were placed on a 1,200 kcal/day diet and those
eighing �200 lb were placed on a 1,500 kcal/day diet.
he written lessons that were mailed to the subjects
rovided information regarding how to decrease energy
ntake and dietary fat intake to the recommended levels.
xercise Intervention. Subjects were given a home-based ex-
rcise prescription that consisted of progressing to at
east 200 minutes of aerobic exercise (ie, brisk walking)
er week. Moderate-intensity exercise was prescribed on
days per week, with the duration progressing from 20 to
0 minutes per day by the ninth week of the intervention
eriod.

andomized Groups Based on Self-Monitoring Technique
ubjects were instructed to self-monitor eating and exer-
ise behaviors using a weekly paper diary that was pro-
ided as part of the intervention. Subjects were random-
zed to different intervention groups based on the detail
t which they were to perform this self-monitoring, which
ncluded either detailed self-monitoring or transitional
elf-monitoring condition.
etailed Self-Monitoring Group. Subjects (n�21) were in-
tructed to self-monitor eating and exercise behaviors
sing a weekly diary that was provided as part of the

ntervention. This diary allowed subjects to record the
ypes, quantities, kilocalories, and fat grams of the food
or each meal and snack that was consumed throughout
ach day. If a meal was skipped or missed, the subject
as instructed to indicate this in the diary. In addition,
ubjects recorded exercise information (eg, type, minutes, b

808 October 2007 Volume 107 Number 10
ntensity), and if no exercise was performed for a specified
ay, the subject was instructed to indicate this in the
iary.
ransitional Self-Monitoring Group. Subjects (n�21) were in-
tructed to self-monitor eating and exercise behaviors
sing the detailed approach during weeks 1 through 8
nd then transition to an abbreviated eating and exercise
iary during weeks 9 through 16. Subjects were provided
ritten instructions noting the differences between the
etailed and abbreviated diaries, along with guidelines
nd examples of how to complete the abbreviated diary.
or the abbreviated diary, participants were instructed to
lace check marks in boxes (ie, small, medium, large, or
upersize) to estimate the fat content and size (based on
nergy content) of their meals and snacks, indicate
kipped meals or snacks, and record range of exercise
uration (ie, �15 minutes, 16 to 30 minutes, 31 to 45
inutes, 46 to 60 minutes, or �60 minutes).

ssessments
eight and Height. Weight was measured on a calibrated
edical balance-beam scale (Health-O-Meter, Bridge-

iew, IL) to the nearest 0.25 lb with subjects wearing a
loth hospital gown. Height was assessed to the nearest
.1 cm, using a calibrated stadiometer (Perspective En-
erprises, Portage, MI), with subjects not wearing shoes.
MI was calculated as kg/m2. Assessments were per-

ormed at baseline and 16 weeks.

tatistical Analysis
nalyses were performed using SPSS statistical software

version 12.0, 2003, Chicago, IL) with statistical signifi-
ance set at P�0.05. Baseline data were analyzed to
valuate between-group differences (detailed self-moni-
oring vs transition to abbreviated self-monitoring) using
ndependent t tests. To examine the process measures for
elf-monitoring across the intervention, independent t
ests were performed to compare detailed self-monitoring
nd transition to abbreviated self-monitoring. To exam-
ne data for body weight a repeated measures
group�time) analysis of variance was performed. Signif-
cant between-group main effects and interaction effects
ere further examined using independent t tests with P
alues adjusted using the Bonferroni procedure. Correla-
ion coefficients were computed to examine the associa-
ion between completion of diaries and weight loss.

ESULTS
here were no significant baseline differences between
andomized groups at baseline for age (38.0�5.9 years vs
5.0�6.6 years for detailed self-monitoring group and
ransition to abbreviated self-monitoring group, respec-
ively), weight (87.0�7.5 kg vs 90.0�8.5 kg for detailed
elf-monitoring group and transition to abbreviated self-
onitoring group, respectively), or BMI (32.0�1.6 vs

2.5�1.5 for detailed self-monitoring group and transi-
ion to abbreviated self-monitoring group, respectively).

etention Rates
etention of participants who provided objective data at

aseline and following the 16-week correspondence-based
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ntervention (referred to as Completers) was 52% (n�22).
etention increased to 64% (n�27) when five subjects
ho did not attend post-evaluation, but reported their
eight by telephone at end of study, were included in the

ample (referred to as Self-Reporters�Completers). Data
ere also analyzed using intent-to-treat (ITT) analysis,
here baseline weight was carried forward for missing
ostevaluation data (n�42). Analyses to compare com-
leters vs self-reporters�completers vs ITT showed no
ignificant differences between these individuals for
aseline variables of age, weight, height, BMI, or percent
f individuals based on sex or education level (data not
hown).

elf-Monitoring Data
elf-monitoring data are presented in the Table. Results
evealed a significant difference (P�0.04) in the number
f diaries returned by detailed self-monitoring group par-
icipants (14.0�2.0) and transition to abbreviated self-
onitoring group participants (15.2�1.4) when data for
ompleters were analyzed. Self-Reporters�Completers
nd ITT analyses revealed no significant differences be-
ween the groups. The number of weeks a subject re-
orded a weekly weight in their returned diary did not
iffer significantly between the groups for analysis of
ompleters, Self-Reporters�Completers, and ITT. The
umber of weekly diary reminders sent to participants
hen they failed to return a diary did not differ signifi-

antly between the groups for analysis of Completers,
elf-Reporters�Completers, and ITT. There was no dif-

erence between the detailed self-monitoring group par-
icipants and the transition to abbreviated self-monitor-
ng group participants for the number of meals and
nacks or exercise recorded in the self-monitoring diaries

Table. Data obtained from diaries across the 16-week intervention fo
conditions

Detailed self-m

4™™™™™™™™™™
Completersb (n�22) n�10
No. diaries returned 14.0�2.0
No. diary weights recorded 12.7�1.7
No. reminders sent 2.8�3.3
Self-Reportersc�Completers (n�27) n�13
No. diaries returned 11.2�5.6
No. diary weights recorded 9.9�5.6
No. reminders sent 5.5�6.0
Intent-to-Treatd Analysis (n�42) n�21
No. diaries returned 7.5�6.6
No. diary weights recorded 6.4�6.3
No. reminders sent 5.8�5.9

aP value represents results of independent t tests comparing detailed self-monitoring a
bCompleters�Provided objective data at baseline and 16 weeks.
cSelf-Reporters�Provided objective data at baseline but reported weight by telephone a
dIntent-to-Treat�Baseline weight carried forward for missing post-evaluation data.
data not shown). y
hange in Body Weight
ody weight data are provided in the Figure. There was
significant decrease in body weight from 0 to 16 weeks

or Completers in the detailed self-monitoring group
�7.5�5.3 kg) and the transition to abbreviated self-

onitoring group (�7.6�5.5 kg) (P��0.001), with no
ignificant difference between the groups (P�0.91). Anal-

ticipants in the detailed and transition to abbreviated self-monitoring

Intervention Groups

P valuearing
Transition to abbreviated
self-monitoring

mean�standard deviation ™™™™™™™™™™™™3
n�12
15.2�1.4 0.04
13.3�2.7 0.11
2.0�2.8 0.63

n�14
13.0�5.7 0.76
11.4�5.4 0.78
3.9�5.4 0.53

n�21
9.6�6.8 0.84
7.9�6.8 0.69
6.3�5.9 0.96

sition to abbreviated self-monitoring groups.

eeks.
l

igure. Weight loss from 0 to 16 weeks in participants completing a
etailed self-monitoring instrument (DSM) (n�21) and those who transi-
ioned to completing an abbreviated self-monitoring instrument (TSM)
n�21). There were no significant differences based on independent t tests
omparing detailed self-monitoring and transition to abbreviated self-
onitoring groups for Completersa, Self-Reportersb�Completers, or in-

ent-to-treat analysesc. aSubject provided objective data at baseline and 16
eeks. bSubject provided objective data at baseline but reported weight by

elephone at 16 weeks. cBaseline weight carried forward for missing
ostevaluation data.
r par

onito

™™™™

nd tran

t 16 w
sis of Self-Reporters�Completers revealed no signifi-
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ant difference between the detailed self-monitoring
roup (�6.3�5.4 kg) and the transition to abbreviated
elf-monitoring group (�6.5�6.0 kg) (P�0.51), with a
imilar pattern shown for ITT analysis (detailed self-
onitoring group �3.9�5.3 kg vs transition to abbrevi-

ted self-monitoring group �4.3�5.8 kg; P�0.30).
Analysis of Completers data revealed significant corre-

ation coefficients between change in body weight and
umber of diaries returned (r�0.53) (P��0.03). The cor-
elation coefficient remained statistically significant for
nalysis of Self-Reporters�Completers (r�0.54) (P�
0.004) and for ITT analysis (r�0.71) (P��0.001).

ISCUSSION
his study examined the benefits of a transition approach
o self-monitoring over the more traditional approach.
lthough there is evidence to support the link between

requency of self-monitoring and weight loss (14-18),
here is limited evidence that the detailed level of self-
onitoring that is traditionally encouraged is necessary

o maximize weight loss.
Sperduto and colleagues (18) reported that obese indi-

iduals who were taught self-monitoring techniques were
ore likely to complete the entire treatment intervention

nd have greater weight loss than obese individuals who
id not self-monitor. Baker and Kirschenbaum (16) found
hat weight loss over a holiday period was associated with
onsistency of self-monitoring. Similar results were ob-
ained by Boutelle and Kirschenbaum (15)—significant
eight loss was observed for subjects demonstrating
ighly consistent self-monitoring, whereas weight gain
ccurred in those exhibiting minimal amounts of self-
onitoring (15). It has also been demonstrated that pro-
oting self-monitoring resulted in significantly greater
eight management than a control group (17). McGuire
nd colleagues (19) found individuals in the National
eight Control Registry who regained weight exhibited a

ecline in self-monitoring over time.
The significant correlations between weight loss and

requency of self-monitoring in this study support these
ndings. Moreover, the results suggest that the behavior
f self-monitoring, rather than the detail of self-monitor-
ng, may be important for promoting weight loss in over-
eight adults, with both groups losing similar amounts of
eight. Consequently, these findings may provide an op-

ion for improving self-monitoring, which in turn may
nfluence weight-loss interventions for overweight adults.

This study was not without limitations. The rate of
ttrition was 36% to 48%, which did not differ between
he groups. Similar levels of attrition have been reported
n other minimal-contact intervention studies (20,21). An
dditional limitation was that our study design did not
nclude a group that used a lower detailed form of self-

onitoring throughout the entire intervention period.
ecause consistency of self-monitoring appears to de-

rease across time (14), it would be important to examine
he usefulness of the transition to an abbreviated self-
onitoring approach across a longer intervention period.

ONCLUSIONS
oth a detailed self-monitoring approach and a transition to

n abbreviated approach to self-monitoring results in simi-

810 October 2007 Volume 107 Number 10
ar short-term weight loss. Consequently, these results in-
icate that a less effortful method of self-monitoring (ie, an
bbreviated self-monitoring approach) may be effective for
eight loss when compared to the traditional method of
etailed self-monitoring. This may have important applica-
ion to food and nutrition professionals because traditional
eight-loss programs typically have clients record eating
nd exercise behavior in great detail (13,16), which is a
ime-consuming process that is difficult to consistently
aintain over time (14). If this barrier is reduced by sub-

tituting a simplified approach, it may improve adherence
o self-monitoring and result in improved weight-loss out-
omes, which warrants additional research.
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