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Abstract

Background: Self-monitoringisan essential behaviora strategy for effective weight loss programs. Traditionally, self-monitoring
has been achieved using paper-based records. However, technology is now more frequently used to deliver treatment programs
to overweight and obese adults. Information technologies, such as the Internet and mobile phones, allow innovative intervention
features to be incorporated into treatment that may facilitate greater adherence to self-monitoring processes, provide motivation
for behavior change, and ultimately lead to greater weight |oss success.

Objective: The objective of our study wasto determine whether the consistency of self-monitoring differed between participants
randomly assigned to a basic or an enhanced 12-week commercial Web-based weight loss program.

Methods: We randomly assigned a sample of 301 adults (mean age 42.3 years; body mass index 31.3 kg/m2; female 176/301,
58.5%) to the basic or enhanced group. The basic program included tools for self-monitoring (online food and exercise diary,
and a weekly weigh-in log) with some feedback and reminders to weigh in (by text or email). The enhanced program included
the basic components, as well as extra individualized feedback on self-monitoring entries and reminders (by text, email, or
telephone) to engage with self-monitoring tools. We evaluated the level of self-monitoring by examining the consistency of
self-monitoring of food, exercise, and weight during the 12 weeks. Consistency was defined as the number of weeks during which
participants completed acriterion number of entries(ie, =3 daysof onlinefood or exercisediary records per week and >1 weigh-in
per week).

Results: The enhanced group’s consistency of use of self-monitoring tools was significantly greater than that of the basic group
throughout the 12 weeks (median consistency for food 8 vs 3 weeks, respectively, P<.001; for exercise 2.5 vs 1 weeks, respectively,
P=.003).

Conclusions:  Enhanced features, including additional individualized feedback and reminders, are effective in enhancing
self-monitoring behaviors in a Web-based weight loss program.
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Introduction

Self-monitoring is a behavioral strategy considered essential
for effective weight loss programs[1]. Self-monitoring typically
involves systematic observation, measurement, and recording
of dietary intake, exercise, and weight [1]. Thismonitoring may
raiseindividuals awareness of their own actions, how and when
these actions occur, and the initial and lasting impact on their
actions [1]. It alows individuals to evaluate their progress
toward goal attainment, reinforces behavior changes made, and
highlights behaviors that may require further attention [2,3].

A systematic review eval uated the effects of self-monitoring of
diet, exercise, and self-weighing on weight loss as part of a
behavioral intervention program [4]. All 22 included studies
supported the hypothesis that greater frequency of
self-monitoring is associated with greater weight loss [4]. Due
to the diversity of measurements of self-monitoring of dietary
intake and exercise in theincluded studies, the reviewers could
not determine an optimal frequency of self-monitoring of dietary
intake and physical activity necessary for weight loss. However,
the review concluded that individual swho weighed themselves
at least once per week lost significantly more weight, which is
consistent with an earlier systematic review [5]. Notably, the
later review identified that very few studies have examined
participants’ adherence to self-monitoring over time (ie, how
consistently they self-monitored over time) and any association
with weight loss [4].

Behavioral weight loss programs are traditionally delivered in
a face-to-face format and self-monitoring is completed using
paper-based diaries [6]. However, new treatment modalities
using technologies, such as the Internet or maobile phone apps,
have been developed. The multimedia capabilities of such
technologies have the potential to minimize the obstacles
associated with paper-based self-monitoring, such as reducing
the participant’s burden by simplifying the recording process
[7]. Furthermore, technology provides an opportunity for
inclusion of featuresthat may facilitate greater adherenceto the
self-monitoring process, enhance motivation for behavior
change, and ultimately lead to greater weight loss success [4].
Such features include the provision of automated or tailored
feedback on weight, dietary intake, or exercise levels or
reminders (eg, text messages, emails) to compl ete program tasks
such as self-monitoring [4,8]. Using meta-analysis, a recent
systematic review demonstrated that eHealth weight loss
programs with additional features achieved 1.46 kg greater
weight loss postintervention than those providing a standard
eHealth program alone [8]. However, few studies have
investigated whether the provision of these additional
self-monitoring-related features improves adherence to
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self-monitoring and facilitates greater weight loss. Burke et al
[9] randomly assigned participants to self-monitor their dietary
intake using 3 approaches. a persona digital assistant with no
feedback; a personal digital assistant with daily tailored
automated feedback; or a paper-based diary with no feedback.
They found that after 24 months there was no significant
difference in weight loss between the 3 groups, athough the 2
personal digital assistant groups self-monitored on asignificantly
greater proportion of days than the paper-based monitoring
group over the 24-month period [9]. This study highlighted the
ability of technology to engageindividualsin the self-monitoring
process and, as the authors conclude, was an important “early
step” in understanding how technology can be used for
self-monitoring in weight loss programs. Further examination
of whether specific components of technology-based weight
loss programs can improve participants adherence to
self-monitoring of diet, exercise, and weight is required.

We previously conducted a randomized controlled trial (RCT)
comparing the efficacy of 2 versions (basic vs enhanced) of a
commercia Web-based weight loss program for 12 weeks[10].
Both versions of the program included toolsfor self-monitoring
(online food and exercise diary, and a weekly weigh-in log)
with automated feedback on self-monitoring records and
once-weekly reminders via text message or email to weigh in.
The enhanced group al so received additional weekly automated
individualized feedback reports on current diet and exercise
based on their previousweek’s self-monitoring records, aswell
asextraremindersviatext message, email, or phoneto complete
all self-monitoring records. Both groups lost weight; however,
we found no significant difference in mean weight change
between groups (basic -2.7, SD 4.0, enhanced -3.3, SD 4.5,
P=.21) or the proportion of participants who achieved a
clinically significant weight |oss of 5% (basic 24.5%, enhanced
32.9%, P=.11) at 12 weeks based on intention-to-treat anaysis
[11].

Therefore, the aims of this investigation were to determine
whether consistency (ie, number of weeks during which
participants completed a criterion number of online entries) of
self-monitoring of food intake, exercise, and weight differed
between participants randomly assigned to the basic version
and those assigned to the enhanced version of the commercial
Web-based weight loss program, and whether the consistency
of self-monitoring was related to weight loss after 12 weeks
[10]. We hypothesized that the enhanced group would achieve
significantly greater frequency and consistency of
self-monitoring of dietary intake, exercise, and weight than the
basic group.
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Methods

Study Design

We collected data for this analysis as part of a commercial
Web-based weight |oss program RCT. The methods of the RCT
have been published in detail elsewhere [10]. We investigated
online self-monitoring behaviors in adults allocated to 1 of 2
versions of a commercial weight loss program with basic or
enhanced features for 12 weeks.

Participants and Recruitment
We recruited overweight and obese (body massindex, BMI, of

2510 40 kg/m?) adults (18 to 60 years old) in the Hunter region
of New South Wales, Australia, through media advertising
(radio, TV, newspaper, flyers in general practitioner clinics,
university website) from October to December 2009. To be
included in the study, participants had to agree not to take part
in other weight loss programs for the study duration; pass a
health screening questionnaire; have accessto a computer with
Internet and an email account; and be able to attend assessment
sessions at the University of Newcastle campus (Callaghan,
Australia). Participantswereingligible for the study if they were
pregnant or trying to conceive; had major medical illnesses,
had physical inabilities such as orthopedic or joint problems;
had lost 4.5 kg or more in the preceding 6 months; or were
taking medications that affected or were affected by weight
loss. We obtained written informed consent from all participants
before their enrollment.

http://www.jmir.org/2016/4/e82/
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Random Allocation to Groups

We initialy randomly assigned participants to 1 of 3 groups
(basic or enhanced treatment group, or a waiting list control)
using a stratified randomized block design. Blocks of variable
length (either 3 or 6) were used to stratify participants according
to their sex and baseline BMI category (25 to <30; =30 to <35

or =35 to 40 kg/m?). After 12 weeks, we randomly reallocated
participantsin the control group to either the basic or enhanced
group, using the same procedures. We analyzed the
self-monitoring behaviors of all participants during their
participation in the basic or enhanced group. Participants were
informed of their group allocation in sealed envelopes, which
contained their online program login details. Participantsin the
basi c and enhanced groups and researchers ng outcomes
were blinded to participants' assignment to treatment groups.

Weight L oss I nterventions

Participants were given free access to a basic or enhanced
version of the commercial Web-based weight loss program The
Biggest Loser Club [12] provided by SP Health Co (Sydney,
NSW, Australia). The features of the Web-based program were
designed based on socia cognitive theory [13]. The program
targeted the major factors of behavioral change, including
self-efficacy, goal setting, self-monitoring, and social support.
Both the basic and enhanced programs were conducted through
the Web-based program for 12 weeks. Table 1 describes the
key features of the basic and enhanced programs, specifically
highlighting the self-monitoring tools, as well as features
designed to encourage participants to self-monitor.
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Table 1. Comparison of features of the basic and enhanced commercia Web-based weight loss programs.

Basic and enhanced

Enhanced only

Self-monitoring tools

Tools to enhance self-monitor-
ing: feedback

Tools to enhance self-monitor-
ing: reminders

Other tools

Online food and exercise diary to monitor energy in-
take and energy expenditure; participants were encour-
aged to self-monitor their dietary intake and exercise
using an online diary at least 4 days per week.

Participants recorded the type and amount of food or
exercise by searching adatabase for the most appropri-
ate item, selecting the appropriate measurement unit,
and entering the amount.

Participants recorded weight (weigh-in) aswell as
other body measurements (waist and hip girths) via
website or text message, and were encouraged to
record at least once per week.

Online food and exercise diary: Automated calcula-
tionsof energy intake, energy expenditure, and energy
balance were provided on the onlinediary page. Auto-
mated nutrition summaries were available vialink on
onlinediary page. Reported intake was compared with
recommended nutrient targetsfor key nutrients: energy,
total fats, saturated fat, protein, carbohydrate, sugars,
fiber, sodium, calcium, iron, zinc, magnesium, iodine,
selenium, vitamins B1, B2, B3, B6, B12, A, C, and
folate (if entries made in online diary).

Weigh-ins: entered weight data (and other measure-
ments) were tracked and displayed graphically and in
abody (body mass index) silhouette to demonstrate
change over time.

Participants were encouraged to weigh-in via once-
weekly email or short message service text messaging
reminders to enter weight on the website on the due
date.

Participants set aweight loss goal and were assigned
individualized daily ca orietargetsto facilitate a0.5-1
kg weight loss per week (~2600 kJ lessthan their esti-
mated energy requirements).

Online education in the form of weekly tutorials, fact
sheets, meal and exercise plans, and weekly challenges
were provided.

Accessto weekly low-fat menu plan and grocery lists
designed to meet nutrient reference values and assigned
calorie target was available.

Social support was available viaonline discussion fo-
rums.

No additional features were available.

A weekly automated individualized feedback report based
on online food and exercise diary entrieswas provided via
the website for the previous week. Feedback for key ele-
ments of diet and exercise (ie, weekly summary of energy
intake and expenditure, saturated fat, fruit and vegetable
intakes, frequency and intensity of physical activity, and
time spent being active compared with national recommen-
dations), usage patterns of the website (ie, cumulative av-
erage website visits, diary entries, and forum posts), and
level of success with weight loss (ie, weight loss to date)
was provided. The feedback used a color-coded traffic light
system (green, amber, red) to indicate whether a participant
was meeting recommendations (green), moving intheright
direction (amber), or not meeting recommendations (red).

Weekly reminders to further motivate participants to log
in to the website, weigh in, and use the online food and
exercise diary were sent. The reminders escalated with ur-
gency, starting with an initial reminder email, then atext
message, and lastly a phone call if participants did not en-
gage with the program. Reminders commenced when
weigh-in was 2 days overdue or if no site visitswere made
in 3 days or site visits but no diary entries were made in 4
days.

An individualized weekly automated enrollment report
based on responses to the enrollment survey was sent. It
included an assessment of current weight and suggestions
for appropriate weight loss goal's; an energy balance assess-
ment and recommended calorie target; an assessment of
eating habits and behaviors, including saturated fat and
fiber intake, daily servings of fruits and vegetables, high-
risk eating behaviors (eg, skipping meals, not esating
breakfast, drinking soft drinks), and nonhungry eating
triggers; and weight |0ss motivation assessment.

M easures

for the day to be counted as self-monitoring and therefore be
included in the calculation of consistency of self-monitoring.

All self-monitoring data were collected by SP Health Co and
provided to the researchers. Data stored by SP Health Co
included the date a participant submitted a food exercise or
weigh-in entry. To make a food or exercise entry, participants
searched for and selected a food or exercise item from the
database, sel ected a unit of measurement (eg, gramsor cupsfor
food, or minutes or distance in kilometers for exercise), and
then recorded the amount. A weigh-in entry required a weight
to be entered by participants either online or via text message.
For the purposes of this study, we required a participant to make
1 entry per day (ie, enter 1 food item, 1 exercise, or 1 weight)

http://www.jmir.org/2016/4/e82/

Consistency of self-monitoring for this study refers to the
number of weeks during which a criterion number of entries
was made. For food and exercise the criterion number was >3
days of entries per week, as per the previous definition of
Peterson et a [14]. For weigh-ins the criterion number was =1
weigh-in per week, asper previous systematic reviewsindicating
that individuals who weighed themselves at |east once weekly
lost significantly more weight [4,5].

To determine the relationship between categories of
self-monitoring consistency and weight loss, we grouped
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participants into 3 levels of self-monitoring consistency over
the 12 weeks, based on the number of weekswhen they met the
criterion number of self-monitoring entries (ie, =3 days of online
food or exercise diary records per week and =1 weigh-in per
week). Thelevelsweredefined aslow consistency if participants
met the criterion number of self-monitoring entriesin <4 weeks,
as moderate if they met the criterion between 5 and 8 weeks;
or ashighif they met the criterion for 29 weeks. L ow, medium,
and high were defined a priori, by dividing the number of
intervention weeks (ie, 12 weeks) into 3 groups covering an
equal number of weeks.

All other measurements were taken at the Human Performance
Laboratory at the University of Newcastle, Callaghan Campus,
with assessments at baseline and 12 weeks of the study. Height
was measured to 0.1 cm using the stretch stature method on a
Harpenden portabl e stadiometer (Holtain Limited, Dyfed, UK).
Weight was measured with the participant wearing light
clothing, without shoes, on a digital scale to 0.01 kg (model
CH-150kp; A& D Mercury Pty Ltd, Adelaide, Australia). BMI

was calculated as weight (kg)/height (m)?. Participants
completed asurvey at baseline that captured sociodemographic
characteristics (age, sex, education level, ethnicity and income).

Statistical Analysis

We analyzed the data using Stata 11.0 (StataCorp LP).
Descriptive statistics are described as mean and SD for normally
distributed continuous variables, median and interquartile range
for nonnormal continuous data, and number (n) and percentage
for categorical variables. We used chi square tests to compare
the self-monitoring consistency each week (weeks 1 to 12) by
treatment group. Due to the multiple comparisons, we applied
the Bonferroni correction, with P<.004 (P=.05/12) considered
statistically significant.

We also used chi-square tests to compare the total number of
consistent weeks and consistency of self-monitoring groups
(low, moderate, high) by treatment group. Analysis of variance
tested for differences in percentage weight loss at 12 weeks
between consistency of self-monitoring groups (Ilow, moderate,
high). We performed post hoc comparisons using the
Tukey-Kramer method. An intention-to-treat approach was used
for calculating percentage weight | oss, with baseline observation
carried forward for those lost to follow-up at 12 weeks. We
considered P<.05 to be statistically significant for these single
comparisons.
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Results

Baseline Characteristics

Of the 591 adults who expressed interest in participating in the
study, 309 wererandomly assigned to 1 of 3 groups (basic n=99,
enhanced n=106, waiting list control n=104). We randomly
reassigned waiting list control group participantsto atreatment
group after 12 weeks (basic n=44, enhanced n=52, lost to
follow-up n=8); therefore, thisanalysisincluded 301 participants
(basic n=143, enhanced n=158). We previously reported
participants characteristicsat baseline[11]. In summary, 58.5%
of participants were female (176/301), with a mean (SD) age
of 42 (10.2) years, and most were born in Australia (273/301,
90.7%), were classified as obese (195/301, 64.8%), had an
educational level higher than high school (210/301, 69.8%),
and had a weekly household income of more than A$1500
(194/301, 64.5%). At baseline (treatment group entry),
characteristics of the basic and enhanced group participantsdid
not differ significantly [11], nor were there any differences
between participantsinitially randomly assigned to the waiting
list control group and their respective intervention groups.

Attrition Rates

A total of 62 participants did not have their weight assessed at
12 weeks, resulting in 20.6% (62/301) attrition. There was no
significant difference (P=.7) in attrition rates between the basic
(31/143, 21.7%) and enhanced groups (31/158, 19.6%) at 12
weeks.

Consistency of Self-monitoring

Table 2 describes the consistency of self-monitoring by
treatment group. The median number of weeks during which
participants made food and exercise entries on =3 days per week
and weighed in once per week was significantly greater in the
enhanced than in the basic group (food: 8 vs 3 weeks,
respectively, P<.001; exercise: 2.5 vs 1 week, respectively,
P=.003; weigh-ins: 11 vs 8 weeks, respectively, P<.001). The
enhanced and basic groups differed significantly in the
proportion of participants classified as having low, moderate,

and high self-monitoring consistency for food ()(22:18.9,
P<.001), exercise (x%=10.0, P=.007) and weight (x>,=16.5,
P<.001) entries (Table 2).
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Table 2. Frequency and level of consistency of self-monitoring® by basic and enhanced groups of a commercial Web-based weight loss program over

12 weeks.
Basic Enhanced
Data entered by participant (n=143) (n=158) P value®®
Food
No. of weeks =3 days of entries, median (| QRd) 3(0-12) 8(0-2) <.001
Low (n=133), n (%) 55.94 (80) 33.54 (53) <.001
Moderate (n=54), n (%) 18.18 (26) 17.72 (28)
High (n=114), n (%) 25.87 (37) 48.73 (77)
Exercise
No. of weeks =3 days of entries, median (IQR) 1(0-12) 25(0-12) .003
Low (n=207), n (%) 77.62 (111) 60.76 (96) .007
Moderate (n=36), n (%) 8.39(12) 15.19 (24)
High (n=58), n (%) 13.99 (20) 24.05 (38)
Weigh-ins
No. weeks with 1 weigh-in, median (IQR) 8(2-12) 11 (7-12) <.001
Low (n=79), n (%) 37.06 (53) 16.46 (26) <.001
Moderate (n=50), n (%) 13.99 (20) 18.99 (30)
High (n=172), n (%) 48.95 (70) 64.56 (102)

_evels were defined as low consistency if participants met the criterion number of self-monitoring entries in <4 weeks; as moderate if they met the
criterion between 5 and 8 weeks; or as high if they met the criterion for =9 weeks.

Byl coxon test populations to compare between groups for median number of days, entries, and weeks with =3 days of entries.
CChi square to compare between groups for number who used the self-monitoring feature, and number having low, moderate, or high consistency.

dIQR: interquartile range.

The figures illustrate the proportion of participants from the
basic and enhanced groups who consistently made an online
diary food entry (Figure 1) or exercise entry (Figure 2) or
weighed in (Figure 3) during each week of the program (weeks
1to 12). A significantly higher proportion of the enhanced group
than of the basic group made food entries =3 days per week
from weeks 4 to 12 of the program. A significantly higher
proportion of enhanced group participants than of basic group
participants made exercise entries =3 days per week during
weeks 8 and 11, and a significantly higher proportion of
enhanced group participants than of basic group participants

http://www.jmir.org/2016/4/e82/

RenderX

weighed in during weeks 2, 5, 7, 9, 10, and 11 (Multimedia
Appendix 1). Notably, both the basic and enhanced groups
consistency of self-monitoring declined from weeks 1 to 12
(Figure 1, Figure 2, Figure 3, and Multimedia Appendix 1). For
example, in week 1 of the program, 79.6% (126/158) of
enhanced group participants made food entries to the online
diary =3 days compared with 46.8% (74/158) in week 12. In
comparison, 69.2% (99/143) of basic group participants made
food entriesto the online diary in week 1 compared with 28.7%
(42/143) in week 12.
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Figure 1. Proportion of participants from the basic (full line) and enhanced (dashed line) groups who consistently (3 or more days/'week) made food
entries to the online diary from weeks 1 to 12.

100
T
b

1|} e |

-E._.__‘
50 I T
‘h_-'-

A
30
20
Ly

o

Fowpurtion of praciicgeuis | %)

Figure2. Proportion of participants from the basic (full line) and enhanced (dashed line) groups who consistently (3 or more days/week) made exercise
entries to the online diary from weeks 1 to 12.
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Figure 3. Proportion of participants from the basic (full line) and enhanced (dashed line) groups who consistently (1 or more days/week) weighed in

from weeks 1 to 12.
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Consistency of Self-monitoring and Weight L oss

Consistency of self-monitoring strongly predicted weight loss.
Therewas asignificant differencein percentage weight loss by
consistency of self-monitoring for food entries (F, 20g=57.39,
P<.001), exercise entries (F; ,93=66.20, P<.001), and weigh-ins
(F2205=33.49, P<.001). Post hoc comparisonsreveal ed that, for
food and exercise entriesto the online diary, participantswhose
consistency was high lost significantly more weight than those
whose consistency was low or moderate, and those whose
consistency was classified as moderate lost significantly more
weight than those classified as low (food entries online diary
for high: mean —6.2, SD 4.5%; moderate: —2.6, SD 3.7%; low
—1.1, SD 3.0%; exercise entries online diary for high: mean
—7.9, SD 4.7%; moderate—4.5, SD 3.8%; low: 1.7, SD 3.3%).
For weigh-ins, participants whose consistency was high or
moderate lost more weight (mean —4.9, SD 4.7% and 1.7, SD
3.0%, respectively) than those whose consistency waslow (0.7,
SD 2.7%)).

Discussion

Our study found greater consistency of self-monitoring among
participants randomly assigned to an enhanced version of a
12-week commercial Web-based weight loss program that
included additional individualized feedback on self-monitoring
records and remindersto engage with the self-monitoring tools.
The 2 groups differed in weigh-ins, and in food and exercise
entries to the online diary, although the enhanced features had
the least impact on exercise entries. Greater consistency of
self-monitoring of al 3 monitoring behaviors was associated
with increased weight loss. However, there was no significant
difference in weight loss between the enhanced and basic
intervention groups.

The greater use of self-monitoring tools by the enhanced group
may be associated with the push factors, such asthe reminders,
or the positive feedback or encouragement provided by the

http://www.jmir.org/2016/4/e82/

Week

weekly feedback reports, which is supported by the research of
Eysenbach [15].

Therefore, morein-depth eval uation of the multipleintervention
components used in the enhanced program is warranted, to
examinereasonsfor greater engagement with the self-monitoring
tools by the enhanced group participants. Furthermore, the
consistency of self-monitoring varied with the behavior (weight,
food, or exercise) being monitored and decreased over the 12
weeksfor all 3 behaviorsin both groups. Self-monitoring entries
of weight were much more consistent in both groups throughout
the 12 weeks than either food or exercise entries. Reasons for
this greater consistency of weight entries are not clear but
possible explanations are the relative ease of providing weight
entries and positive reinforcement of effort if weight continues
to decline. The consistency of food entries was al so reasonably
high initially, particularly in the enhanced group, but decreased
substantially over time, especiadly in the basic group.
Consistency of exercise entries was relatively poor from week
1. Although agreater proportion of enhanced group participants
consistently self-monitored exercise compared with the basic
group over the 12 weeks, it was only during 2 weeks (weeks 8
and 11) that a higher proportion of enhanced group participants
made exercise entries >3 days per week. The additional features
(eg, reminders, feedback) provided in the enhanced intervention
may not have prompted self-monitoring of exercise and suggests
that a greater understanding of the barriers to self-monitoring
of exerciseisrequired. However, it isalso possibl e that the poor
consistency of exercise entries may be dueto alack of exercise
being performed by participants.

There is evidence from systematic reviews that greater
self-monitoring within weight loss interventions is associated
with greater weight loss [4,5]. The provision of enhanced
features within the Web-based weight loss program appears to
havefacilitated greater consistency of self-monitoring; however,
this did not result in significantly greater weight loss in this
study [11]. This is consistent with several recent studies that
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have been unable to demonstrate a significant difference in
weight loss between Web-based interventions providing
additional features, such as individualized feedback, online
support groups, or behavioral lessonsto facilitate greater weight
loss success [16-19]. The similar rates of weight loss between
the 2 groupsin thisstudy and in other studies[16-19] may have
been due to both the standard and basic versions of these
programs having included key features known to contribute to
weight loss success (eg, goal setting, self-monitoring with some
feedback, and social support). In this study, although the
enhanced features motivated more participants to use the
self-monitoring tools, the additional feedback provided may
not have assisted all participants to adequately self-regulate
their behaviors in order to lose weight. For example, the extra
feedback provided was individualized to behaviors reported by
the participants as part of their self-monitoring records.
Therefore, if they reported the same behavior each week, they
would continue to receive an identical feedback message in
subsequent weekly feedback reports. Furthermore, although the
enhanced group’'s use of the self-monitoring tools was
significantly higher than that of the basic group, the use of the
tools varied among study participants in both groups, as
evidenced by the large interquartile ranges reported for all
self-monitoring metrics. Clearly not all study participants were
motivated to self-monitor by the enhanced program features,
nor did al participants require the enhanced featuresto facilitate
adequate levels of self-monitoring. Notably, both groups
demonstrated declining rates of self-monitoring over time, which
is consistent with previous reports of the use of online public
health interventions [20] and Web-based weight loss programs
(eg, [16,21]), including the program in this study [22]. Thismay
have further contributed to the nonsignificant difference in
weight loss between the 2 groups.

In acohort study, we previously identified that a higher median
number of days when participants used the self-monitoring
features of the basic version of the program was associated with
significantly greater weight loss[23]. A limitation of that study
was that it relied on self-reported weight data. The results of
the RCT reported here, with objective assessment of weight and
use of self-monitoring tools, confirm our previousfindings[23].
Participants who were highly consistent (=9 weeks out of 12)
in self-monitoring weight (=1 day/week) and in reporting food
or exercisein theonline diary (=3 days/week) lost significantly
more weight (5% to 8%). Our findings are supported by
Krukowski et al [24], who demonstrated that participants who
consistently self-monitored during a6-month online behavioral
weight control program were significantly morelikely to achieve
clinically important weight loss. They found that participants
who self-monitored on =6 days during the initial stages of the
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program (weeks 1 to 4) were more likely to achieve clinically
important weight loss after 6 months, as well as those who
self-monitored during the later weeks of theintervention (weeks
9 to 24) [24]. Further experimental research is required to
determine whether the association between self-monitoring
consistency and weight loss observed in this study isindicative
of a cause-effect relationship between self-monitoring and
weight loss success.

Study Strengths and Limitations

A strength of this RCT was the large sample including
substantial proportions of both male and female participants,
and use of objective measures of self-monitoring. Potential
limitationsincludethat we eval uated self-monitoring behaviors
during the 12-week weight loss intervention. Therefore, we do
not know whether self-monitoring was continued or maintained
beyond the 12-week period, and whether this was associated
with further weight loss. Thisis an area where future research
is warranted, as it was recently suggested that frequency and
consistency of self-monitoring of dietary intake after a6-month
weight loss program improved weight loss success at 12 months
[14]. Our study focused on 1 behaviora strategy
(self-monitoring) within the commercia weight |oss program,
and did not consider the potential influence of other key
behavioral strategies (eg, socia support via the discussion
forum, or provision of tailored feedback viaautomated feedback
reports). Due to errors with tracking of participant’s usage of
other program components during the trial, this analysisis not
possible. The definition of consistency of self-monitoring was
based on previous literature where possible; however, as no
universally accepted metricsfor self-monitoring exist, theresults
may vary with the use of different cut points.

Conclusion

Enhanced program features, such as reminders and tailored
feedback, facilitated greater consistency of self-monitoring of
food, exercise, and weight during a 12-week commercial
Web-based weight loss program. However, there were no
significant differencesin weight | oss between the enhanced and
basi c intervention groups. Given the strong association between
self-monitoring of these behaviors and successful weight change
outcomes, further evaluation of individuals' experiences with
self-monitoring and intervention components designed to
promote self-monitoring (ie, reminders, tailored feedback) is
warranted. This will provide greater insight into factors
contributing to group and individual variations in engagement
with self-monitoring toolsand facilitate the design of Web-based
weight loss interventions that are adaptive and provide
individually tailored features to optimize self-monitoring (eg,
frequency and mode of reminders, language used in feedback).
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