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Abstract

Objective—Frequent self-weighing is linked with weight management success but concern has
been raised about its possible association with unhealthy practices. We examined the association
of self-weighing with other weight control behaviors in a sample for whom frequent weighing
might be questioned—namely normal weight or overweight (BMI of 21-29.9) young adults (age
18-35).

Design and Methods—~Participants (N=583; mean [SD] age= 27.7 [4.4]; BMI=25.4 [2.6])
entering the Study of Novel Approaches to Weight Gain Prevention (SNAP) completed objective
measures of weight and physical activity and self-reported weight history, use of healthy and
unhealthy weight control strategies, depressive symptoms, and dietary intake.

Results—Daily self-weighing was reported by 11% of participants and 23% weighed several
times per week. Frequent weighing was not associated with current BMI, gender or age, but was
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associated with being further below one’s highest weight, history of dieting, and perceived
difficulty maintaining weight. Frequent weighing was associated with number of healthy weight
management strategies but not with unhealthy practices or depressive symptoms.

Conclusions—In this sample, frequent self-weighing appears to be part of a constellation of
healthy weight control behaviors used to counteract a perceived tendency toward weight gain.
SNAP follow-up will determine whether frequent self-weighing helps prevent weight gain.

Keywords
Self-weighing; Young adults; Weight gain prevention

Frequent self-weighing (daily or weekly) is consistently linked with weight management
success but concerns persist about its potential association with unhealthy weight control
practices. Although a number of studies have found evidence that frequent self-weighing is
associated with better initial weight loss and prevention of weight gain or regain with no
deleterious effects,(1-6) its use as a weight management strategy particularly among young
adults is still viewed with caution. Whether this caution is justified is an important question
that has not been adequately addressed.

Concerns about frequent self-weighing have been primarily raised by those who study
normal weight adolescents. Project EAT (7) followed a cohort of middle school and high
school students and found that females who reported frequent weighing at baseline,
compared to those who did not, were more likely to report binge eating and unhealthy
weight control behaviors 5 years later. Frequent self-weighing has also been associated with
depression and body dissatisfaction in studies with college age or young adults. (8-10)
Conversely, studies of successful weight losers suggest that frequent self-weighing is part of
a constellation of healthy weight control behaviors.(11) The National Weight Control
Registry, a study of adults who have lost an average of 70 Ib and kept it off 6 years, has
identified frequent self-weighing as one of the key behaviors associated with initial weight
loss success and long-term weight loss maintenance.(12, 13) Other behaviors in this
constellation include consuming a low calorie, low fat diet, maintaining high levels of
physical activity, regular consumption of breakfast, and exerting conscious control to
maintain body weight. (14) Similarly, in adolescents who were successful at weight loss,
Alm, et al. (15) found that frequent self-weighers (weekly or more often) reported using
more healthy behavioral strategies, including decreasing calories, high fat foods, and junk
foods and engaged in more strenuous activity and less video game play than those who
weighed less often; they were not more prone to engage in unhealthy weight control
behaviors.(16)

To date, little has been published on the frequency of self-weighing in young adults age 18—
35 and it is unclear whether frequent self-weighing is part of a constellation of healthy
weight control behaviors or a potential marker of other unhealthy and disordered habits. The
young adult population is of interest because they are at risk of major weight gain and the
behaviors established during this critical developmental period are likely to persist into later
adulthood. (17) We therefore determined the self-reported frequency of self-weighing in a
cohort of almost 600 young adults at entry into a weight gain prevention study and examined
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the association of frequent self-weighing with a constellation of both healthy and unhealthy
weight control behaviors.

We studied the participants in the Study of Novel Approaches to Prevent Weight Gain
(SNAP) at trial entry.(18) To be eligible for SNAP, participants had to be between the ages
of 18 and 35 and have a BMI between 21 and 30. The target was to recruit 600 participants
between two sites (Providence, Rl and Chapel Hill, NC), with 25% males and 25% racial or
ethnic minorities. Individuals were excluded if they reported bariatric surgery or a recent
weight loss of >10 pounds, a health problem that could affect the safety of physical activity
or weight loss, a past diagnosis or treatment for anorexia or bulimia nervosa or for alcohol or
substance abuse, or a current or recent pregnancy. The full list of inclusion and exclusion
criteria has been published previously. (18)

SNAP is a randomized clinical trial examining two novel approaches to weight gain
prevention in young adults compared to a minimal treatment control. The interventions are
based on self-regulation and focus on either small consistent changes in eating and exercise
or larger, periodic changes to buffer against expected weight gains. All measures reported in
this paper were collected prior to randomization, either during two screening visits which
were conducted within 1 to 2 weeks of each other.

Assessments

All measures were completed online via a secure server between these two visits, except for
the measures of weight and height, depression and physical activity (which are described
below),

Self-weighing frequency—nParticipants were asked to report how frequently they
weighed themselves over the prior 4 months. Choices included never, <1 /month, <1/week,
once/week, several times/week, once a day and several times per day. We grouped together
those reporting never (N=74) or <1 month (N=85). Since only 15 participants (2.5%)
reported weighing more than once daily, this small group was excluded from the analyses.
In addition, one participant did not provide a response to this question.

Demographic and weight history questionnaire—Participants were asked to provide
basic demographic information and to answer several questions about their weight history,
including information about their highest weight ever and the degree of effort required to
maintain their weight.

Restraint and disinhibition—All participants completed the Restraint and Disinhibition
subscales of The Eating Inventory (TFEQ), assessing the degree of conscious control over
eating behaviors and the susceptibility to loss of control over eating, respectively.(19) In
addition we included the items suggested by Westenhoefer et al. (20) to assess rigid and
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flexible control of eating behavior. In their validation study of these concepts, the authors
noted that rigid control was associated with higher scores on disinhibition, higher BMI, and
more frequent binge eating episodes. Flexible restraint was associated in the opposite
direction with each of these variables and with weight loss success over a yearlong weight
loss program. In addition the Rigid and Flexible control scores are related to each other, with
a correlation of .77 reported in a study of 639 college students. (21)

Weight Management Strategies—SNAP assessed the frequency with which
participants reported each of 45 weight management strategies. The items were derived
primarily from an earlier weight gain prevention trial,(22) with additional items reflecting
the small or large change strategies that would be taught later in the SNAP trial and were
used in a pilot study in preparation for SNAP.(23) Participants reported the frequency of use
of 45 strategies over the prior 4 months using the following 5 categories: Never or Hardly
Ever, Some of the Time, About Half of the Time, Much of the Time, or Always or Almost
Always. To address use of unhealthy weight control strategies, participants completed a
questionnaire used in Look AHEAD (24) (an adapted version of the Questionnaire on Eating
and Weight Patterns — Revised(25)) that assesses the frequency of binge eating episodes
accompanied by loss of control and the frequency of compensatory behaviors.

Dietary Intake—The Block Food Frequency, a semi-quantitative food frequency
questionnaire that has been used in a number of weight loss trials, was completed by
participants online.(26) Participants also reported on other eating behaviors, including their
frequency of meals and snacks and eating at fast food restaurants as part of a battery
developed for the EARLY trials.(27)

Weight/height—Weight was measured at the clinic at Screening Visit 1 with participants
in light clothes, without shoes, on a calibrated scale; height was determined using a wall-
mounted stadiometer. These measures were used to compute body mass index (BMI;
kg/m?).

Physical Activity—All participants wore the SenseWear armband (Body Media,
Pittsburgh, Pa) for a week between Screening visits 1 and 2 to provide an objective
assessment of physical activity.(28) They completed the Paffenbarger Activity
Questionnaire,(29) which was administered by interview at Screening Visit 2.

Depression—The Center for Epidemiologic Studies Depression Scale (CES-D) was
completed in the clinic at Screening Visit 1 and used to assess depressive symptoms.(30)
Higher scores on this scale reflect greater depressive symptomatology.

Statistical Analyses

Analyses compared the 5 self-weighing categories using logistic regression for categorical
variables and linear regression for continuous variables. When significant differences were
observed among the 5 groups, trend tests were conducted. Interactions between BMI

category (normal weight/overweight) and self-weighing frequency were also conducted to
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determine whether the relationship between frequency of self-weighing and healthy/
unhealthy weight strategies differed across BMI categories.

A total of 583 participants (97.3% of the full cohort) were included in our analyses (457
females; 126 males), including 300 recruited in Chapel Hill, NC and 283 in Providence, RI.
On average (SD) participants were 27.7 (4.4) years of age, and weighed 71.3 (10.7 kg) with
a BMI of 25.4 (2.6). Approximately half were normal weight (BMI of 21-25) and the others
were overweight (BMI of 25-30). Twenty three percent were from ethnic/racial minority
groups.

Table 1 shows the number and percent of participants who reported each category of self-
weighing frequency. As shown in Table 1, 27% reported weighing themselves never or less
than once a month, whereas 11% reported weighing themselves once a day, and an
additional 23% weighed themselves several times per week (34% weighed at least several
times per week). Demographic characteristics, including gender, age, BMI, ethnicity and
proportion of students (vs employed), did not differ across self-weighing categories.
However, those who weighed themselves more frequently reported a larger difference
between their current weight and their highest weight ever (p=.04),with those who weighed
daily reporting that they were currently 13.5 pounds below their highest weight and those
weighing never or <1 month were 9.2 pounds below their highest weight. Frequent weighers
were also more likely to report having tried previously to lose weight. Whereas 89.1% of
those who weighed daily had tried previously to lose weight, only 73.4% of those who
weighed never or <1 month and 72.2% of those who weighed <1 week had previously tried
to lose weight (p<0.001).

Restraint and Disinhibition

Self-weighing groups differed on several measures of dietary restraint and on disinhibition
and the trend analysis for each of these measures was significant (Table 2). Scores on the
rigid and flexible restraint scales were correlated with each other (r=.43, p<.001), and those
who weighed frequently reported higher scores on both the scales than those who weighed
less often. The groups also differed on disinhibition but the only pairwise significant
differences were between those who weighed less than once a week and those who weighed
either once/week or several times per week. The interactions between BMI and self-
weighing frequency were not significant for any of the restraint or disinhibition scales.

Depressive symptoms, Eating Disorder Assessment, and Attention to weight and shape

The self-weighing groups did not differ significantly on CES-D scores (with mean scores for
all groups below 4.5). Similarly there were no significant differences between self-weighing
groups in the proportion who reported episodes of binge eating or use of any compensatory
behaviors; of note, the number of participants reporting these behaviors was very low across
all groups. For example, 5 (3%) participants in the lowest self-weighing group and 3 (4.6%)
of those who weighed daily reported having more than one binge eating episode per week
(described as eating a large amount within short time and feeling a loss of control).
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Vomiting to lose weight was reported by 2 individuals in the lowest self-weighing category
and 1 in the most frequent self-weighing group.

The EDA also asked about how much weight and shape mattered to the individual. The
proportion of individuals who reported that weight and shape were “pretty” or “very”
important to how the person felt about themselves increased from 49% in those who
weighed never or less than once a month to 55% in those who weighed <1 week, 61% in
those who weighed once per week and 67% in both those who weighed several times per
week or once per day (p=.01). This finding was confirmed by other questionnaire items
showing that those who weighed more frequently reported higher scores on the amount of
effort required to maintain their weight, on the importance of maintaining their weight and
on the amount of time they spent thinking about controlling weight (Table 4).

Weight Management Strategies

In keeping with the perceived effort required to maintain weight, there were marked
differences in the number of weight management strategies endorsed by each self-weighing
group. We compared the number of strategies that participants in each self-weighing
category reported using “always or almost” or “much of the time”. Figure 1 shows that those
who reported weighing most frequently used nearly twice as many strategies as those who
weighed <1 per month. The interaction between BMI and self-weighing categories was not
significant. Chi square analyses examined the proportion of participants in each self-
weighing category who reported that they had used a specific weight management strategy
“much of the time” or “always or almost always” over the past 4 months to manage their
weight. Table 3 shows only those strategies where use differed (i.e. nominal p<0.05) across
the self-weighing categories, and where the greatest use was in the daily weighing category.
As expected participants who reported weighing daily on the self-weighing questionnaire
also reported that they used daily weighing as a specific weight control strategy on the
Weight Management Strategies Questionnaire; in addition, they were more likely to report
recording their weight. Daily self-weighers also were more likely to use some strategies that
were endorsed commonly by a relatively large percentage of the SNAP participants, such as
decreasing desserts, decreasing junk foods, and reducing portion sizes. Likewise, they
endorsed greater use of other strategies that were used relatively infrequently, such as using
home exercise equipment, following a structured meal plan and reducing intake by 500—
1000 kcal /day. Only one item on this questionnaire asked about an unhealthy strategy
(skipping meals) as a strategy for weight management. This strategy was used by 2.5% of
those who reported never weighing and 3.1% of those who weighed daily, with a non-
significant chi-square across the 5 self-weighing categories. (p>.10).

Eating and Physical Activity

Although those who weighed daily reported using more weight management strategies, there
was no association between frequency of self-weighing and total number of calories
consumed (ranging from 1598 to 1744 across the 5 self-weighing categories) or percent of
calories from fat (ranging from 34.5-35.5 across the categories). Fast foods were consumed
1.5 times per week on average, again with no difference between groups. However, eating
5+meals/snacks per day was reported by 66% of those who reported weighing themselves
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daily, decreasing by frequency of self-weighing to 54%, 47% and 49% and 42% in those
who weighed several times per week, weekly, less than once per week, and less than once a
month, respectively. This difference resulted in part from a non-significant tendency for a
greater proportion of those who weighed most often to eat breakfast every day (55% vs 45%
of those weighing less than once a month) and a significant difference for eating lunch every
day (80% vs 58.5%, p=.04). There was also no association between frequency of self-
weighing and physical activity as reported on the Paffenbarger Questionnaire or the amount
of time spent in sedentary or moderate-vigorous activity as measured objectively by the
armband.

Discussion

To date there have been few studies of self-weighing frequency in young adults and it is not
known whether this behavior is part of a constellation of healthy weight management
behaviors or conversely, is associated with disordered eating behaviors. SNAP provided a
unique cohort to address this question because all participants in the trial were young adults
who had expressed interest in trying to prevent weight gain and approximately half of the
participants were normal weight. We found that 11% of our participants weighed themselves
daily, and over one-third of the participants self-weighed at least several times a week.
Frequent self-weighing was not associated with current BMI but it was associated with
being further below one’s highest ever weight and with greater importance of maintaining
one’s weight, greater perceived effort involved in managing one’s weight, and greater use of
healthy weight control strategies. Importantly, frequent self-weighing was not associated
with greater use of unhealthy weight control practices or disordered eating behaviors, and
findings did not appear to vary as a function of BMI status. Thus, our data suggest that self-
weighing is an important aspect of a healthy and vigilant approach used to counteract a
perceived tendency toward weight gain.

The prevalence of frequent self-weighing in SNAP exceeds that usually reported with young
adults. For example in a study of 268 undergraduates,(31) 2 reported weighing several times
a day, 12 reported weighing once a day, and 37 weighed several times per week (omitting
those who weighed several times a day, 18% of the participants weighed several times per
week or more). In the EAT-I11 follow-up (conducted when the study group had a mean age
of 25), 18% of women and 12% of the men reported self-weighing a few times per week or
more.(10) The higher frequency of self-weighing in this study relative to other reports may
reflect the fact that participants in the present study were all choosing to enter a trial to help
them prevent gaining weight and thus may have been more concerned about future weight
gain than the general population of young adults.

There have been a number of recent randomized trials using frequent self-weighing as part
of interventions to produce weight loss(5, 23, 32)or to prevent weight gain, (6) or weight
regain.(1) Although the effect of self-weighing cannot always be examined independent of
other aspects of the self-regulation intervention, these studies have shown positive effects on
weight change, with little evidence of untoward reactions.(33, 34) Moreover, a meta-
analysis of this literature supports the beneficial effects of frequent weighing.(35)
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Although we found no evidence that frequency of self-weighing was associated with a lower
BMI, frequent self-weighing was associated with maintaining a current weight that is below
the individuals’ highest weight ever, with greater importance and difficulty of maintaining
current weight and with greater use of weight control strategies. While frequent self-
weighers reported working harder to maintain their weight, they did not differ from others in
self-reported caloric intake or activity or objectively measured physical activity. What
appeared to differ was the perceived effort that was required to maintain this level of caloric
intake. Despite similar caloric intake, those who weighed daily more frequently endorsed
strategies such as making small changes to diet each day, leaving a few bites of food on the
plate and following a structured meal plan. Similarly, while objective activity levels did not
differ, those who weighed more often also reported using home exercise equipment more,
and using stairs instead of elevators. Thus, it appears that the frequency of self-weighing
reflects success at maintaining a body weight that is, perhaps, lower than their biological set-
point. There was no evidence that frequency of self-weighing was associated with
depression or eating disordered behaviors and thus these efforts do not appear to be having
significant negative effects.

Participants who reported frequent self-weighing reported higher levels of both flexible and
rigid restraint compared to those who weighed less often. These two constructs, measured
with items from the original Three Factor Eating Questionnaire restraint scale combined
with other additional items, were developed to distinguish between rigid control which is
characterized by dichotomous thinking and an all-or-nothing approach and flexible control
which is characterized by a more graduated approach (e.g. where fattening foods can be
eaten in limited quantities without guilt.) However, in validation studies, a high correlation
between the two has been noted and the two scores were also significantly related to each
other in the present sample. Thus, self-weighing was associated with greater cognitive
control over eating, including both rigid and flexible control. We also observed a significant
association between self-weighing frequency and disinhibition. However, pair-wise
comparisons indicated that the levels of disinhibition only differed between those who
weighed less than once a week versus those who weighed once or several times a week. The
level of disinhibition in those who weighed daily did not differ significantly from that seen
in any of the other self-weighing categories. We also found no significant interactions
between self-weighing frequency and BMI category (overweight or normal weight) on these
measures of restraint or disinhibition, suggesting that the association of weighing frequency
and restraint/disinhibition did not differ in those who were overweight compared to those
who were normal weight.

The study has several strengths and limitations that should be noted. The strengths include a
large sample of healthy young adults, equal proportions of overweight and normal weight
individuals, objectively measured height and weight, and a large battery of measures to
understand both behavioral and psychological associations with frequent weighing. The
primary limitations of the study are the cross-sectional design and the characteristics of the
study sample. Our participants included a limited number of men and racial / ethnic
minorities and all were between age 18 and 35; we excluded individuals who reported prior
treatment for or current experience of an eating disorder, but only 2 individuals were
screened out due to this eligibility criterion. Given the cross-sectional design, we cannot
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assess the effects of increases or decreases in weighing frequency. The SNAP study will
continue to follow these participants over time and we will thus be able to examine
prospectively whether changes in the frequency of weighing are associated with changes in
other weight-related behaviors, psychological outcomes, and future weight change
trajectories.

In conclusion, we find that in the absence of a weight-focused intervention frequent self-
weighing is part of a cluster of behaviors that suggest the person is working harder to
maintain the same body weight as those who weigh less often. However, daily self-weighing
does not seem to be associated with greater psychological distress or unhealthy eating
behaviors. An important question to be addressed in future work is whether this frequent
self-weighing and increased effort to maintain body weight is successful in decreasing the
risk of future weight gain.
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What is already known about this subject

»  Frequent self-weighing is associated with better outcomes in weight loss
programs and with success at weight loss maintenance.

»  Frequent self-weighing is of concern in certain populations, such as normal
weight adolescents, because of its association with unhealthy weight control
practices.

What this study adds

» This study provides novel data on frequent self-weighing in normal weight and
overweight young adults who were entering a weight gain prevention trial and
its association with healthy and unhealthy weight control behaviors

»  We show that frequent self-weighing was not associated with current BMI but
was associated with being further below one’s highest prior weight, reported
difficulty in maintaining weight, and use of healthy weight control strategies.
Frequent self-weighing was not associated with depressive symptoms or binge
eating.

Obesity (Slver Spring). Author manuscript; available in PMC 2016 May 01.



1duosnuely Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Wing et al.
92
w)
2
o010
(]
e
&
&4 8
T,
@)
“ b
()]
E
=S 4
—
o
c 2
()
>
0

Page 13

P<0.001

Never or <1/week 1/week Several times 1/day
<1/month each week
Figure 1.

Mean number of strategies used much, almost all, or all of the time by participants in each
self-weighing category report, with adjustment for gender, age, body mass index, and clinic
site
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