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Abstract
Objective: To determine the feasibility of recruiting and retaining young adults in a brief
behavioral weight loss intervention tailored for this age group, and to assess the preliminary efficacy
of an intervention that emphasizes daily self-weighing within the context of a self-regulation model.
Methods: Forty young adults (29.1 ± 3.9 years, range 21–35, average BMI of 33.36 ± 3.4) were
randomized to one of two brief behavioral weight loss interventions: behavioral self-regulation
(BSR) or adapted standard behavioral treatment (SBT). Assessments were conducted at baseline,
post-treatment (10 weeks), and follow-up (20 weeks). Intent to treat analyses were conducted
using general linear modeling in SPSS version 14.0.
Results: Participants in both groups attended an average of 8.7 out of 10 group meetings, and
retention rates were 93% and 88% for post-treatment and follow-up assessments, respectively.
Both groups achieved significant weight losses at post-treatment (BSR = -6.4 kg (4.0); SBT = -6.2
kg (4.5) and follow-up (BSR = -6.6 kg (5.5); SBT = -5.8 kg (5.2), p < .001; but the interaction of group
× time was not statistically significant, p = .84. Across groups, there was a positive association
between frequency of weighing at follow-up and overall weight change at follow-up (p = .01). Daily
weighing was not associated with any adverse changes in psychological symptoms.
Conclusion: Young adults can be recruited and retained in a behavioral weight loss program
tailored to their needs, and significant weight losses can be achieved and maintained through this
brief intervention. Future research on the longer-term efficacy of a self-regulation approach using
daily self-weighing for weight loss in this age group is warranted.
Clinical Trials Registration: # NCT00488228

Background
Young adults are increasingly at risk for obesity. Data indicate that more than half of women and men between the
ages of 20 and 39 are overweight or obese [1]. Young
adults also experience the greatest rate of weight gain,
averaging 1 to 2 pounds per year, with significant

increases during their early to mid-twenties [2,3]. Further,
data indicate that the largest weight gains occur among
those young adults who are already overweight [3], and
young adults who are overweight initially also are at greatest cardiovascular risk due to weight gained during these
years [2-4]. Despite the problem of overweight and obesPage 1 of 9
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ity in young adults, such individuals are underrepresented
in standard behavioral weight loss programs, and on average, those who do enroll achieve less than half the weight
loss achieved by older adult participants [5]. In fact, recent
reanalysis of data from two ongoing adult behavioral
weight loss trials demonstrated that only 7% of enrolled
participants were between 18 and 35; and at 6 months,
young adults in these trials has lost an average of only 3.7
kg, compared to an average of 8.0 kg achieved by older
adults in these same studies [5]. To date, no treatment
programs have specifically targeted young adults for
weight loss, and little is known about the type of approach
best suited for this critical period in the developmental
lifespan.
One of the simplest strategies that holds potential to
reverse the weight gain commonly associated with this
period is teaching young adults to weigh themselves frequently and use this information to make adjustments in
their behavior as needed. Frequent self-weighing has been
associated with positive outcomes in weight gain prevention, weight loss, and weight maintenance studies [6-9].
To date, however, frequency of weighing has not been
directly manipulated within a randomized clinical trial
for weight loss, and doing so within a self-regulation
framework may improve current treatment efforts. Specifically, self-regulation in this context includes self-observation (i.e., regular weighing), self-evaluation (i.e., comparing
one's weight to desired weight range), and self-reinforcement (i.e., reinforcing efforts to lose weight or maintain
weight) or adjustments in behavior (i.e., making changes to
calorie or exercise prescription).
Self-regulation programs of a similar nature have been
effective in the management of diabetes [10], as well as
weight loss maintenance [9]. A self-regulation program
using daily weighing may be particularly beneficial in
improving weight loss efforts with young adults, who, as
a group struggle with self-regulation across a variety of
health-related behaviors. For example, extant research
indicates that cigarette smoking, binge drinking, and
heavy alcohol use all peak in young adulthood [11-13]. As
in weight control, self-monitoring of these behaviors is
related to decreased use [14,15], and researchers have
used self-regulation theory as a framework for these findings [15]. Directly relevant to the self-regulation of weight,
as adolescents become young adults, they are more likely
to eat fast food and decrease their exercise [16]. Daily selfweighing provides a mechanism to allow young adults to
see how their behaviors (e.g., alcohol or fast food intake)
impact their weight and would enable them to react with
appropriate behavior changes before weight gain accumulates over time. It is well established that self-monitoring
is predictive of weight loss [17], but it is also well known
that self-monitoring declines over time [18]. Daily weigh-
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ing may be more easily maintained than traditional forms
of self-monitoring (i.e., calorie and fat intake), and therefore may be appealing to young adults in the midst of significant life transitions and with considerable time
demands.
Despite the potential benefits associated with daily selfweighing, some researchers have argued that frequent
weighing may result in an increased risk of developing eating disorders or in negative effects on mood [19,20].
However, there are few data to support these concerns
[21], and the studies that have raised these concerns have
been conducted with adolescent samples, not adults
[20,22,23]. Rather, available data provide no evidence of
adverse effects of daily weighing within an adult population [24]. However, this has not been evaluated specifically in a young adult sample, in which the development
and/or onset of disordered eating behaviors may be more
likely [25].
General goals of the current pilot study were to assess the
feasibility of recruiting and retaining overweight and
obese young adults in a behavioral weight loss program,
and to evaluate the potential to achieve significant weight
losses through a brief intervention. More specifically, we
sought to determine whether young adults would adhere
to different self-weighing prescriptions, whether daily
weighing and self-regulation would improve weight loss
outcomes, and whether untoward effects of daily weighing would be observed. We randomized participants to
one of two groups: a behavioral self-regulation (BSR) program that used daily self-weighing, or a tailored version of
standard behavioral treatment (SBT) that promoted
weekly weigh-ins at group only. Both groups were active
treatments that taught the same core behavioral strategies,
provided identical calorie and exercise prescriptions, and
limited enrollment to young adults between 21 and 35.
Further, lessons in both groups were tailored to specific
problem areas facing this age group (e.g., fast food, alcohol, time management). We hypothesized that participants in both treatment arms would adhere to their selfweighing prescriptions, and that both arms would produce significant weight losses at post-treatment. We predicted that the self-regulation condition that emphasized
daily weighing would lead to better longer-term weight
losses once treatment was discontinued.

Methods
Participants
To participate, individuals had to be between 21 and 35
years old with a BMI between 27–40 kg/m2, and could not
have a history of an eating disorder or substance abuse, be
participating in another weight loss program, have lost ≥
5% of their body weight within 6 months, or be unable to
participate in unsupervised exercise. For the current study
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we chose to exclude individuals between 18 and 20 years
of age given the high proportion of college students in this
age range and 1) the needs of college students may be distinct from other young adults and this group is often studied separately; 2) there are potential concerns about daily
weighing and eating disorders in this group; and 3) due to
ethical considerations related to the discussion of alcohol
in this program with individuals who are under the legal
drinking age. We selected 35 years of age as our upper
limit for enrollment because data indicate that in the U.S.
among adults between 25 and 74, weight gain over 10
years was highest at ages 25–35.
A total of 119 participants were screened by phone to
determine preliminary eligibility (see Figure 1 for details).
A total of 40 young adults were randomized to treatment
(35 female and 5 male); on average, they were 29.1 ± 3.9
119 Respondents screened

49 Ineligible
3 >5% weight loss
11 Age > 35
1 Age < 21
8 BMI < 27
16 BMI > 40
5 Schedule conflict
3 Medical reason
2 Reason not noted
70 Invited to orientation

20 Did not attend or declined
participation

50 Scheduled for assessment

7 Did not attend assessment
2 Ineligible due to depression
1 Became pregnant

40 Underwent randomization

21 Assigned to BSR

19 Assigned to SBT

20 Completed 10-wk

17 Completed 10-wk

17 Completed 20-wk

17 Completed 20-wk

FigureEnrollment
Study
1
and Retention
Study Enrollment and Retention.
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years old with a BMI of 33.36 ± 3.4 kg/m2 and a mean
baseline weight of 82.3 ± 12.6 kg. Participants were 19.5%
Hispanic, 75% Caucasian, 7.5% Black/African-American,
and 17.5% Biracial or other. Baseline characteristics did
not differ between the treatment conditions.
Procedure
Participants were recruited through advertisements in the
local media, email blasts, and flyers posted in the Providence area. Interested participants contacted us and completed a brief phone screen to determine preliminary
eligibility. Those who were eligible and remained interested were invited to attend a small group orientation visit
where the details of the study were described and
informed consent was obtained. Participants who consented completed baseline assessments visits at which
measures of height and weight were taken, and study
questionnaires were completed. Those participants who
remained eligible were then randomly assigned to treatment groups.
Design
Participants were randomly assigned to one of two
groups: a behavioral self-regulation condition (BSR) or a
tailored version of standard behavioral treatment (SBT).
Both groups met weekly for 10 weeks, followed by a
booster session at week 14. Assessments took place at
baseline, post-treatment (i.e., 10 weeks) and at a followup visit at 20 weeks. Additionally, at the follow-up assessment visit participants were asked to complete anonymous feedback forms about their experience in the Live
Well program, as well as their preferences for format and
duration of a weight loss program. Participants were paid
$20 for completing the post-treatment assessment visit,
and an additional $20 for the follow-up visit. We certify
that all applicable institutional and governmental regulations concerning the ethical use of human volunteers were
followed during this research. This study was approved by
the Institutional Review Board at the Miriam Hospital in
Providence, Rhode Island.
Common Treatment Components across Both Groups
Contact
Treatment consisted of 10 weekly group meetings, each 60
minutes in length, with an optional booster session at
week 14.
Dietary goals
Daily calorie goals were based upon weight at study entry;
individuals with an entry weight ≤ 91 kg were prescribed
1200 kcals/day and those with an entry weight of > 91 kg
were prescribed 1500 kcals/day. Participants also were
given a target of no more than 20–30% calories from fat.
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Exercise goals
Research has demonstrated that young adults, in particular, are at risk for decreasing their physical activity. In fact,
rates of physical activity appear to decline significantly
during the transition from adolescence to adulthood [26].
Therefore, the importance of physical activity was stressed
throughout the current program. Participants were
instructed to gradually increase their physical activity until
they were active at least 40 minutes a day 5 times per
week. To minimize barriers for physical activity, participants were encouraged to do brisk walking and were
allowed to accumulate time spent being physically active
by engaging in multiple short bouts (e.g., at least 10 minutes in length).
Behavior modification skills
Participants were instructed in core behavioral and cognitive skills, which form the basis of behavioral obesity
treatments and are used to help participants implement
changes in eating and activity behaviors (e.g., self-monitoring, stimulus control, goal setting, relapse prevention).
Tailoring of session content
Lessons were adapted to place greater emphasis on problematic behaviors of particular relevance to this age group.
For example, fast food consumption increases as adolescents become young adults [27], and fast food consumption and change in fast food consumption is related to the
magnitude of weight gain and obesity in this age group
[28,29]. Also, data indicate that high percentages of young
adults consume sweetened beverages, which can result in
excess calories [30]. Finally, there are high rates of alcohol
consumption in this age group [11], which can result in
excess calories consumed both from the calories contained in alcohol, and from increased disinhibition and
eating that occurs after consuming alcohol. Examples of
other issues covered include social eating, peer pressure/
influences, and effective time management.
Treatment Components Unique to SBT
Weighing prescription
Participants in the SBT group were instructed not to weigh
themselves at home during the active treatment phase of
the program. They were weighed by the intervention staff
in private just before each of the weekly group meetings.
After treatment ended, they were encouraged to weigh
themselves weekly at home to continue to monitor their
progress, but were reminded to place primary emphasis
on their behaviors, not on their weight.
Maintenance plan
During the last group meeting, interventionists worked
with participants to help them formulate goals and an
action plan for the next month. Within the context of a
relapse prevention lesson, they were encouraged to set
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specific goals, develop self- reinforcement strategies, and
formulate an action plan to deal with any slips they might
experience. Participants were offered an optional booster
session at 14 weeks to check in and reassess their goals.
Treatment Components Unique to BSR
Weighing Prescription
Participants in the BSR group were given digital memory
scales that stored up to 31 days of weight information and
instructed to weigh themselves at home each day using
this scale. They were told to weigh at the same time each
day – ideally, first thing in the morning, just after waking
and without clothes. Within a self-regulation framework,
participants were taught to use the scale much like one
would use a blood glucose monitor. That is, they learned
to look for patterns and fluctuations in their weight and
used the information to determine whether adjustments
in energy-balance behaviors were necessary.
Education in self-regulation and color zone system
Participants in the BSR group received education on the
principles of self-regulation [31], and its previous applications to diabetes [10] and weight management [9]. Within
this framework, they were taught to use the scale to selfregulate their eating and activity behaviors. Based on their
weekly weight, they compared their progress to their goal
and used a color zone system to determine the appropriate course of action.

The color zone system was based on the successful maintenance model of STOP Regain [9], but modified for use
in a weight loss program. Specifically, participants were
considered to be in the green zone if their weight loss for
the week was ≥ 1 kg or their weight loss overall averaged 1
kg per week. Each week they were in the green zone they
received a small green gift (e.g., green gum, green tea) to
provide positive reinforcement and to model the reinforcement skills taught in class. Participants were in the
yellow zone if their weight loss was less than 1 kg from the
week before (unless their overall weight loss averaged over
1 kg/week), and were instructed to use problem-solving
skills to return to the green zone. Participants who gained
weight from the previous week or who remained at the
same weight for two weeks in a row (unless they already
reached their goal weight) were in the red zone and were
encouraged to make additional changes to affect energy
balance (e.g., increasing intensity of physical activity,
using a meal replacement for one meal).
Maintenance plan
During the last group meeting, interventionists worked
with participants to help them formulate goals and an
action plan for the next month. Within the context of a
relapse prevention lesson, they were encouraged to formulate an action plan to deal with any slips they might
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experience. Participants also were introduced to the concept of maintenance color zones, and encouraged to use
these new color zones to evaluate their weekly progress
once they had met their weight loss goal. For maintenance, the green zone was defined as being within 1 kg of
their weight at the end of the program; yellow zone was
defined as 1.4 kg – 1.8 kg above goal/ending weight; and
red zone was defined as 2.3 kg or more above their goal/
ending weight. They were given instructions regarding
appropriate actions to take when in each of the color
zones, and were encouraged to practice self-reinforcement
when in the green zone. Participants were offered an
optional booster session at 14 weeks to check in and reassess their goals.
Measures
Weight
Height and weight were measured at baseline, and BMI
was calculated to determine eligibility for the current
study. Weight was measured objectively at baseline, posttreatment and follow-up visits, as well as before each
weekly group meeting.
Frequency of Weighing
Participants in both groups were asked to self-report frequency of self-weighing at each time point by responding
to the following question: "During the past month, how
often did you weigh yourself?" They were given the following
response options: 1) several times a day, 2) one time each
day, 3) several times a week, 4) one time a week, 5) less
than once a week, 6) less than once a month, 7) never
weighed myself. As an objective measure of frequency of
self-weighing, participants in the BSR group were required
to bring the digital memory scale provided to them to
clinic after 1 month in the program and at post-treatment
and follow-up.
Disordered Eating
Participants in both groups were asked to complete the
Eating Disorder Examination-Self-Report Questionnaire
(EDE-Q) at all time points to assess disordered eating
behavior. The EDE-Q is a 38-item measure adapted from
the Eating Disorder Examination (EDE), which is a structured clinical interview assessing the key behavioral features and associated psychopathology of eating disorders.
The EDE-Q has excellent internal consistency and 2-week
test-retest reliability for the four subscales of the EDE-Q:
Restraint, Weight Concern, Shape Concern, and Eating
Concern [32,33].
Body Image
Body image was assessed at all time points using the Body
Shape Questionnaire, a 34-item scale that measures concerns about body shape and feelings of fatness. The Body
Shape Questionnaire has been demonstrated to have ade-
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quate discriminant validity and a 3-week test-retest reliability of .88 [34,35].
Depression
Depression was assessed at all time points using the Beck
Depression Inventory (BDI-II), a questionnaire designed
to assess the cognitive, behavioral, affective, and somatic
symptoms associated with depression [36]. Each of the 21
items asks participants to respond on a 4-point scale from
0 to 3, with total scores ranging from 0 (minimal) to 63
(severe). Previous studies have reported internal consistency coefficients ranging from .92 to .93 and a test-retest
reliability of .93; it has been validated as a measure of
depression [37], and is commonly used for clinical and
research purposes.
Statistical Analyses
The primary outcome of interest was weight change at follow-up. An a priori power analysis indicated that with a
conservative estimate of correlation among measures (i.e.,
0.5) and a significance level of 0.05, a sample size of 36
participants would provide 90% power to detect a
medium within group effect in weight change over time.
Primary analyses were conducted using general linear
modeling in SPSS, Version 14. Initial chi-square analyses
found no significant between-group differences on demographic variables of interest (i.e., sex, race, ethnicity); and
an initial one-way ANOVA on baseline weight was also
non-significant. To assess the effects of treatment on
weight loss and psychological variables, repeated measures ANOVAS were conducted with weight evaluated at
three time points (i.e., baseline, post-treatment and follow-up) and the between-subjects factor as treatment condition (i.e., behavioral self-regulation or standard
behavioral). The effects of interest were the main effect of
time and the interaction of time × group. Main outcome
analyses were conducted using the intent to treat principle
and missing weight data was imputed using the baseline
carried forward method.

Results
Attendance and Retention
Attendance was excellent throughout the intervention,
with no significant differences between groups. The mean
number of sessions attended was 8.7 out of 10 (range 3–
10) in the BSR group, and 8.6 out of 10 (range 1–10) in
the SBT group. Retention rates were very strong across
groups with a total of 93% of participants completing the
post-treatment assessments, and 88% completing the follow-up assessment visit at 20 weeks, with no differences
between groups.
Adherence to Self-Weighing Prescription
At baseline, 5% of participants reported weighing more
than once per day; 10% reported weighing daily, 25%
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reported weighing at least weekly, 20% reported weighing
less than once a week, 20% reported weighing less than
once a month, the remaining 20% reported never weighing themselves. The frequency with which participants
weighed themselves was successfully manipulated by the
intervention, as evidenced by no baseline differences
between groups (p = .69) and significant differences at
post-treatment and follow-up (p < .001).
At post-treatment 95% of participants in the BSR condition reported weighing daily. Two scheduled scale checks
during the treatment phase confirmed these self-report
data for the BSR group; 100% of participants at onemonth and 95% of participants at post-treatment had the
most recent 31 measurements stored in the digital memory scales. Further, at follow-up, 70.6% of participants in
the BSR group reported continuing to weigh themselves
daily.
In contrast, at post-treatment 94% of participants in the
SBT condition reported adhering to the prescription they
received to weigh only weekly at group meetings. At follow-up however, only 17.6% of participants in the SBT
group reported continuing to weigh themselves weekly.
Of note, at follow-up no SBT participants reported weighing themselves daily, 11.8% of participants reported
weighing several times a week, and the remaining 70.6%
of SBT participants reported weighing less than once a
week.
Weight Loss
Both groups achieved significant weight losses at posttreatment [BSR = -6.4 kg (4.0); SBT = -6.2 kg (4.5)] and
follow-up [BSR = -6.6 kg (5.5); SBT = -5.8 kg (5.2)], F (2,
76) = 57.010, p < .001; but the interaction of time × group
was not significant, F (2, 76) = .170, p = .84, indicating no
statistically significant effect of treatment group at posttreatment or follow-up. Of note, the BSR group not only
maintained weight losses at follow-up, but mean weight
losses improved in this group by -0.18 kg, compared to a
mean regain in the SBT group of +0.37 kg, but this difference was not significant with the small sample size in this
study (p = .52; see Figure 2). Further, although also nonsignificant with the current sample size, among those participants who completed the follow-up visit, 72% of participants in the BSR group maintained ≥99% of their
initial weight loss at follow-up, whereas only 47% of participants in the SBT group maintained at this rate (p = .22).
Across groups there was a positive association between
frequency of weighing at follow-up and greater overall
weight change from baseline to follow-up [r = .436, p = .01
(see Figure 3)].
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Impact on Psychological Variables
Overall, there was no evidence of negative psychological
effects of daily weighing (see Table 1). In fact, participants
in both conditions experienced significant positive
changes on all parameters, including body image dissatisfaction, binge eating behavior, depressive symptoms, and
all four subscales of the EDE-Q. As predicted, the interaction of time × group was not significant for any of these
variables, indicating no effect of treatment condition.

Never / Less Than Once a Month
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Relationship between Frequency of Weighing at Follow-Up and Overall Weight Change across Treatment Groups.
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Table 1: Means and standard deviations on psychological variables of interest

Baseline

BDI-II
BSQ
Number of binge episodes
EDE-Q Restraint
EDE-Q Eating Concerns
EDE-Q Weight Concerns
EDE-Q Shape Concerns

Post-Treatment
(10 weeks)

Follow Up
(20 weeks)

Time Effect

Interaction

BSR

SBT

BSR

SBT

BSR

SBT

F

p

F

p

9.8(7.9)
101.1(37)
0.4(0.5)
1.5(1.2)
1.4(1.2)
3.1(1.1)
3.6(1.4)

8.9(7.6)
104.8(26.8)
0.7(0.5)
1.7(0.9)
1.3(0.9)
3.3(0.8)
3.7(1.1)

3.3 (5.9)
80.1(33.8)
0.1(0.3)
3.0(1.0)
0.7(0.6)
2.7(0.9)
2.5(1.2)

4.7(3.7)
76.5(21.1)
0.3(0.5)
3.3(1.0)
0.9(1.1)
2.6(0.7)
2.3(1.1)

4.7(6.7)
74.7(33.8)
0.4(0.5)
2.3(1.2)
1.0(1.0)
2.2(1.2)
2.4(1.6)

5.3(4.6)
78.6(31.0)
0.3(0.5)
2.4(0.6)
0.9(0.8)
2.2(0.6)
2.2(1.0)

11.71
21.02
8.93
34.80
7.13
26.05
28.41

< .001
< .001
< .001
< .001
< .001
< .001
< .001

0.47
0.41
1.59
0.08
0.73
1.26
0.41

.63
.65
.21
.92
.49
.29
.67

*Note: Statistics displayed are based on repeated measures analyses. Time effects also were significant from baseline to both post-treatment and
follow-up (statistics not shown).

Participant Feedback Data
After finishing the program, participants completed feedback forms about their experience in the Live Well program, as well as their preferences for format and duration
of a weight loss program. Generally speaking, participants
felt positively about the program, with 97% of respondents indicating that they would refer a friend to Live Well.
Eighty-four percent of participants indicated that the 10week program was sufficient in length for a weight loss
trial targeting young adults. And while 86% percent of
participants reported that they would be interested in a
12-month trial, all but one of those participants indicated
that they would not have a desire to meet weekly beyond
10–12 weeks. Finally, when asked about the "ideal" format for an intervention, nearly half of respondents indicated they would prefer a program that used both face-toface contact as well as the internet, and all but two of the
remaining participants indicated they would prefer
entirely face-to-face intervention delivery. Two participants indicated a preference for a combination of face-toface and conference calls; no participants indicated that
their preference would be an entirely internet-based program. There were no notable differences in feedback
between treatment groups.

Discussion
To our knowledge, this is the first study to recruit young
adults for a weight loss program specifically tailored to
this age group. Given the physical and public health consequences associated with weight gain and obesity during
these years, effective intervention with young adults is
imperative. Yet, very few young adults typically present for
standard programs [5] and to date, no interventions have
been designed to meet the unique needs of this population. Thus, the current findings offer important and novel
information about treatment development for this age
group. First, these data indicate that young adults can be
recruited and retained in weight loss treatment, and that
significant weight losses can be achieved through a brief

intervention. Indeed, the weight losses achieved at posttreatment [BSR = -6.4 kg (4.0); SBT = -6.2 kg (4.5)] are far
greater than the weight losses typically achieved by young
adults after 6 months in standard programs [5], and participants in both groups maintained weight losses of
greater than 6% of their initial body weight at follow-up
(> 6.5% in SBT and > 7% in BSR). Moreover, these weight
losses were maintained after a follow-up period that was
as long as the intervention itself. The present findings suggest that relatively simple modifications of standard care
may improve treatment with this age group relative to
existing programs. Specifically, the homogeneity of
groups may be an important factor. That is, it may be
important both for recruitment and treatment success that
group members are closer in age and that lessons reflect
issues and problematic behaviors commonly experienced
during these years.
An important aim of the current pilot study was to test the
preliminary efficacy of a self-regulation program using
daily self-weighing with this age group. We found that
participants were willing to follow the self-weighing prescriptions in both conditions; and although there were no
differences between groups for mean weight loss at posttreatment or follow-up, 72% of participants in the BSR
group maintained ≥ 99% of their initial weight loss compared to only 47% of those in the SBT condition.
Although not statistically significant with the small sample size in the current study, this does suggest some potential benefit of the self-regulation intervention over the
long-term. Further, across treatment groups it appears that
frequency of weighing after treatment ended was positively related to overall weight losses. Moreover, we found
no evidence that daily self-weighing is associated with
adverse psychological outcomes in this age group. In fact,
to the contrary, participants in both treatment arms experienced positive changes on all parameters measured.
Thus, consistent with previous data [6-9], these findings
support the importance of frequent weighing for effective
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long-term weight control. Given the importance of selfmonitoring for successful weight loss and maintenance,
and the problems with maintaining self-monitoring of
dietary intake and exercise in the long-term, future work
should seek to determine whether daily self-weighing may
be more successfully maintained than traditional forms of
self-monitoring, and whether this is associated with
improved weight loss maintenance in this population
over longer-term follow-up. This may be of particular relevance for young adults striving to maintain weight losses
achieved through a brief intervention similar to the one
used in the present study.
The current study also provides novel data regarding format and duration preferences of this age group. Participant feedback data suggest that utilizing an alternative
format for longer-term contact may be warranted. Despite
the wealth of data to indicate that extending face-to-face
contact improves long-term outcomes with adults, it is
imperative that we think outside the box and create a format that meets the needs of this high-risk population that
traditionally does not present for treatment. Given the significant time demands and transitions associated with
this age group, it is unrealistic to expect that standard
weight loss trials, consisting of 18-months of face-to-face
contact will successfully reach this group. Indeed, available evidence suggests that such programs are neither
appealing (e.g., problems with recruitment) nor effective
(e.g., problems with retention and less impressive weight
losses) in reaching young adults. Given the promising
weight losses achieved through a brief face-to-face intervention in this sample, coupled with the feedback data
indicating a lack of desire to meet weekly 10–12 weeks,
exploring alternatives for extended contact (e.g., internet,
conference calls) in future studies appears warranted.

http://www.ijbnpa.org/content/6/1/10

period of the life course, often referred to as "emerging
adulthood" [38]. It is possible that the weight control
needs of this age group are distinct from those young
adults in their late twenties and early thirties; as such, it
may be beneficial to study these groups separately in
future work. Finally, participants were young adults who
responded to our ads and were willing to participate in an
entirely face-to-face program for 10 weeks, and therefore
may represent a unique subset of this age group. Nonetheless, a substantial strength of the current study is that it is
the first to attempt to recruit and treat young adults in a
weight loss program specifically tailored to the needs of
this age group. This is a particularly high-risk population,
and the retention rates and weight losses achieved are
quite promising, particularly given the length of the follow-up period was identical to the intervention itself.

Conclusion
In sum, the current pilot study suggests that targeting
young adults specifically and tailoring program content
and format to meet the unique needs of this age group
may be an effective method of recruiting and retaining
this population in weight control studies. Further, data
support that frequent self-weighing may be an important,
simple technique that can be used to improve long-term
weight losses. Future studies should seek to replicate these
findings with larger samples and longer-term follow-up.
Additional research is also needed to determine the barriers to treatment, the most effective recruitment strategies,
and the preferred duration and format for programs
within diverse young adult populations.

Competing interests
The authors declare that they have no competing interests.

Authors' contributions
While the current findings provide valuable new information, there are limitations that should be taken into
account. First, this is an initial pilot study with a small
sample and only 20-week follow-up. Thus, despite clear
promise, the longer-term impact of the intervention
remains unknown. Given the significant weight losses
achieved, it appears that a fully powered trial comparing
these interventions over a longer time period is warranted.
Second, the current sample is predominantly female
(85%), and as such, the application of these findings to
males remains tentative. However, this is a consistent
problem in weight control studies, and baseline analyses
yielded no significant differences between groups on
demographic variables, including gender. Third, the
present study included individuals between 21 and 35
years of age, which represents a rather broad developmental period and also likely excludes many college students.
Recently researchers have begun to argue that the late
teens and early twenties should be considered a distinct

JGL participated in the design and coordination, carried
out the intervention, performed the statistical analyses,
and drafted the manuscript. AAG participated in the
design and coordination and provided feedback on the
manuscript. RRW conceived the study, participated in the
design and provided feedback on the manuscript. All
authors read and approved the final manuscript.

Acknowledgements
This research was supported by a grant from the Brown University Department of Psychiatry and Human Behavior's Executive Committee on
Research (ECOR). The authors would like to acknowledge Pamela Coward,
M.Ed., R.D., who participated in study coordination and intervention delivery; and a special thanks to the participants in the Live Well program.

References
1.
2.

Ogden CL, Carroll MD, Curtin LR, McDowell MA, Tabak CJ, Flegal
KM: Prevalence of overweight and obesity in the United
States, 1999–2004. JAMA 2006, 295(13):1549-55.
Truesdale KP, Stevens J, Lewis CE, Schreiner PJ, Loria CM, Cai J:
Changes in risk factors for cardiovascular disease by baseline

Page 8 of 9
(page number not for citation purposes)

International Journal of Behavioral Nutrition and Physical Activity 2009, 6:10

3.

4.

5.

6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.

24.

weight status in young adults who maintain or gain weight
over 15 years: the CARDIA study. Int J Obes (Lond) 2006,
30:1397-1407.
Lewis CE, Jacobs DR Jr, McCreath H, Kiefe CI, Schreiner PJ, Smith DE,
Williams OD: Weight gain continues in the 1990s: 10-year
trends in weight and overweight from the CARDIA study.
Coronary Artery Risk Development in Young Adults. Am J
Epidemiol 2000, 15;151(12):1172-81.
Norman SA, Greenberg R, Marconi K, et al.: A process evaluation
of a two-year community cardiovascular risk reduction program: What was done and who knew about it? Health Educ Res
1990, 5:87-97.
Gokee-LaRose J, Gorin AA, Raynor HA, Wing RR: Standard behavioral treatment is not effective for weight loss in young
adults. In Poster presented at the annual meeting of The Obesity Society
Phoenix, Arizona; 2008.
Linde JA, Jeffery RW, French SA, Pronk NP, Boyle RG: Self-weighing in weight gain prevention and weight loss trials. Ann Behav
Med 2005, 30:210-216.
Klem ML, Wing RR, McGuire MT, Seagle HM, Hill JO: A descriptive
study of individuals successful at long-term maintenance of
substantial weight loss. Am J of Clin Nutr 1997, 66:239-246.
Butryn M, Phelan S, Hill JO, Wing RR: Consistent self-monitoring
of weight: A key component of successful weight loss maintenance. Obesity 2007, 15(12):3091-6.
Wing RR, Tate DF, Gorin AA, Raynor HA, Fava JL: A self-regulation
program for maintenance of weight loss. New Eng Jrnl of Med
2006, 355:1563-71.
Wing RR, Epstein LE, Nowalk MP, Lamparski DM: Behavioral selfregulation in the treatment of patients with diabetes mellitus. Psych Bull 1986, 99:78-89.
Park MJ, Mulye TP, Adams SH, Brindis CD, Irwin CE: The health
status of young adults in the United States. J of Adolesc Health
2006, 39:305-317.
Arnett J: Emerging adulthood: A theory of development from
the late teens through the twenties. Am Psychologist 2000,
55:469-480.
Settersten , Furstenberg , Rumbaut , (Eds): On the frontier of adulthood:
Theory, research, and public Policy Chicago: The University of Chicago
Press; 2005.
Helzer JE, Badger GJ, Rose GL, Mongeon JA, Searles JS: Decline in
alcohol consumption during two years of daily reporting. J
Stud Alcohol 2002, 63:551-558.
Clifford PR, Maisto SA: Subject reactivity effects and alcohol
treatment outcome research. J of Stud on Alcohol 2000,
61:787-793.
Harris KM, Gordon-Larsen P, Chantala K, Udry JR: Longitudinal
trends in race/ethnic disparities in leading health indicators
from adolescence to young adulthood. Arch Pediatr Adolesc Med
2006, 160:74-81.
Guare JC, Wing RR, Marcus MD, Epstein LH, Burton LR, Gooding
WE: Analysis of changes in eating behavior and weight loss in
type II diabetic patients. Diabetes Care 1989, 12:500-503.
Burke LE, Sereika SM, Music E, Warziski M, Styn M, Stone A: Using
instrumented paper diaries to document self-monitoring
patterns in weight loss. Contemp Clin Trials 2008, 29:182-193.
Dionne MM, Yeudall F: Monitoring of weight in weight loss programs: a double-edged sword. J Nutr Educ Behav 2005,
37:315-318.
Ogdan J, Evans C: The problem with weighing: effects on
mood, self-esteem and body image. Int J Obes (Lond) 1996,
20:272-277.
O'Neil PM, Brown JD: Weighing the evidence: benefits of regular weight monitoring for weight control. Jnl of Nutr Educ 2005,
37(6):319-322.
Ogdan J, Whyman C: The effect of repeated weighing on psychological state. European Eating Disorders Review 1997, 5:121-130.
Neumark-Sztainer D, Berg P van den, Hannanm PJ, Story M: Selfweighing in adolescents: Helpful of harmful? Longitudinal
associations with body weight changes and disordered eating. Jrnl of Adolesc Hlth 2006, 39:811-818.
Wing RR, Tate DF, Gorin AA, Raynor HA, Fava JL, Machan J: STOP
Regain: Are there negative effects of daily weighing? JCCP
2007, 75(4):652-656.

25.
26.
27.

28.

29.

30.
31.
32.
33.
34.
35.
36.
37.
38.

http://www.ijbnpa.org/content/6/1/10

Hoek HW: Distribution of eating disorders. In Eating disorders
and obesity 2nd edition. Edited by: Fairburn CG, Brownell KD. New
York, Guilford Press; 2002:233-237.
Gordon-Larsen P, Nelson MC, Popkin BM: Longitudinal physical
activity and sedentary behavior trends: Adolescence to
adulthood. Am J Prev Med 2004, 27:277-283.
Niemeier HM, Raynor HA, Lloyd-Richardson EE, Rogers ML, Wing
RR: Fast food consumption and breakfast skipping: Predictors of weight gain from adolescence to adulthood in a
nationally representative sample. Journal of Adolescent Health
2006, 39:842-849.
Duffey KJ, Gordon-Larsen P, Jacobs DR, Williams OD, Popkin BM:
Differential associations of fast food and restaurant food consumption with 3-year change in body mass index: The Coronary Artery Risk Development in Young Adults Study.
American Journal of Clinical Nutrition 2007, 85:201-208.
Pereira MA, Kartashov AI, Ebbeling CB, Van Horn L, Slattery ML, et
al.: Fast food habits, weight gain, and insulin resistance (the
CARDIA study): 15-year prospective analysis. Lancet 2005,
365:36-42.
Huffman L, West DS: Readiness to change sugar sweetened
beverage intake among college students. Eating Behaviors 2007,
8:10-14.
Kanfer FH, Goldstein AP: Helping people change New York: Pergamon
Press, Inc; 1975.
Fairburn CG, Beglin SJ: Assessment of eating disorders: interview or self-report questionnaire? Int J of Eating Disorders 1994,
16:363-370.
Luce KH, Crowther JH: The Reliability of the Eating Disorder
Examination – Self-Report Questionnaire Version (EDE-Q).
Int J of Eating Disorders 1999, 25:349-351.
Cooper PJ, Taylor MJ, Cooper Z, Fairburn CG: The development
and validation of the Body Shape Questionnaire. Int J of Eating
Disorders 1998, 6:485-494.
Rosen JC, Jones A, Ramirez E, Waxman S: Body Shape Questionnaire: studies of validity and reliability. Int J Eat Disorders 1996,
20(3):315-9.
Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh J: An inventory
for measuring depression. Arch of Gen Psychiatry 1961, 4:561-571.
Beck AT, Steer RA, Garbin MG: Psychometric properties of the
Beck Depression Inventory: Twenty-five years of evaluation.
Clin Psych Review 1988, 8:77-100.
Arnett JJ: Emerging adulthood: A theory of development from
the late teens through the twenties. Am Psychol 2000,
55(5):469-480.

Publish with Bio Med Central and every
scientist can read your work free of charge
"BioMed Central will be the most significant development for
disseminating the results of biomedical researc h in our lifetime."
Sir Paul Nurse, Cancer Research UK

Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central
yours — you keep the copyright

BioMedcentral

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

Page 9 of 9
(page number not for citation purposes)

