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Abstract

Maintenance of lost weight beyond 6 months in adults with obesity remains problematic. An
improved understanding of the dynamic effect that treatment-associated changes in psychosocial
factors is required to have a successful long-term impact on obesity. Women are especially
susceptible to body image concerns and emotional eating; however, associations among those
variables within weight-management processes have been limited to either cross-sectional or short-
term analyses. Women with obesity (Mage = 47.4 years, SD = 8.6) who participated in either a year-
long YMCA-based cognitive-behavioral treatment emphasizing self-regulation of exercise and
eating (n = 54), or a similar treatment that also included brief telephone follow-ups of learned selt-
regulatory skills monthly during a second treatment year (n = 74), were assessed on weight and
waist circumference changes over 6 and 24 months and changes in body satisfaction and emotional
eating over 12 months. Improvements on all measures were significant with no time x group
interaction. In aggregated analyses, there were significant direct relationships between changes in
weight over 6 and 24 months, between changes in body satisfaction and emotional eating, and
between those psychosocial changes and weight changes. Within serial multiple mediation models
incorporating lagged variable analyses, only the path from changes in weight from baseline—Month
6—body satisfaction from baseline—Month 12—weight from baseline-Month 24 was statistically
significant. Results were similar when waist circumference was entered in place of weight.
Findings suggest body satisfaction requires an increased focus within behavioral treatments for
women with obesity to maximize their maintenance or extension of early reductions in weight and
waist circumference.
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Introduction 2000; MacLean et al., 2015). For weight loss
to be extended, or even maintained, an
improved understanding of treatment-
associated psychosocial factors within the
dynamics of weight-management processes
may be required (Sniehotta et al., 2014).
Unfortunately, studies over a brief time frame
that are often devoid of theory and executed
through cross-sectional and/or retrospective
research designs predominate.

Although sporadic, paradigms driven by
behavioral theories have been proposed to
direct obesity treatment architectures (Annesi

Maintenance of lost weight beyond the
first several months of initiating a behavioral
obesity treatment has remained problematic
for many decades (Lazzeretti et al., 2015;
Lemmens et al., 2008; Loveman et al., 2011).
Although early weight loss has been related
to reductions over several years (Nackers et
al., 2010; Rossner et al., 2008), it is expected
that a brief plateau will precipitate gain in
weight beginning around Month 6 after
treatment start, which persists (Jeffery et al.,
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etal., 2018; Gillison et al., 2015; Sniehotta et
al., 2014). Under the umbrella of key tenets
of social cognitive theory (e.g., effects of
self-regulation on lifestyle barriers to goal-
driven behavioral changes; Bandura, 1986,
2005) and the strength model of self-
regulation (Vohs & Baumeister, 2016),
participants’ self-regulation, self-efficacy,
and mood have appeared in both studies and
predictive models, and explained a moderate
portion of the variance in weight change
(Annesi, 2012; Annesi & Walsh, 2021;
Teixeira et al., 2004) — each of those variables
making a significant and unique contribution
when their change terms were incorporated
(Annesi, 2012). Treatment foci on changes in
self-regulation, self-efficacy, and mood,
rather than on an atheoretical dependence on
education to cause resilient changes in
exercise and controlled eating, have been
associated with enough sustained loss in
weight to reduce health risks for most
participants, i.e., > 5% of baseline weight
(Williamson et al., 2015), but have largely
remained higher than considered to be within
the healthy body mass index (BMI) range of
18.5-24.9 kg/m? (Jeffery et al., 2000; Nackers
et al., 2010; Wing & Phelan, 2005). Some
research suggests that weight circumference
is a superior predictor of health risks than
BMI or body weight, and thus, should be
included in related analyses (Janssen et al.,
2004).

Whereas variables such as body
satisfaction (i.e., satisfaction with one’s
physical self) and emotional eating (i.e.,
propensity to eat in response to emotions)
have been associated with weight and weight
change (Chao, 2015; Frayn & Knéuper,
2018; Koenders & van Strien, 2011),
especially in women (Péneau et al., 2013),
they have not been well accounted for in
either explanatory models or obesity
treatment curricula even though there were
suggestions to do so (Baker & Brownell,
2000; Lazzeretti et al., 2015; Teixeira et al.,

2004). For many women within a social
structure that highly values their thinness, as
in most Western societies (Warren &
Akoury, 2020), body satisfaction is of high
importance and weight loss is a means to an
improved self-perception of the body
(Hawkins et al., 2004). Although the basis of
emotional eating is unclear (Macht &
Simons, 2011), suggestions of it being the
most salient predictor of weight change has
been supported (Koenders & van Strien,
2011). However, in one causal chain model
based on treatment-driven findings (Annesi,
2020), the need for inclusion of emotional
eating was questioned because associations
of mood and eating were already
incorporated. Thus, it might be redundant.
However, subsequent research suggests that
entry of emotional eating into analyses make
a unique contribution in explaining weight
change, and thus, warrant status as a distinct
predictive factor (Annesi & Johnson, 2021).

Relationships between body satisfaction
and emotional eating already have been
supported cross-sectionally (Annesi, 2022;
Carbonneau et al., 2020; Geller et al., 2020)
and during the early months of obesity
treatment  (Annesi, 2022).  Although
increased body satisfaction over 3 months
significantly predicted emotional eating
change over 6 months (Annesi, 2022), a
reciprocal relationship also was suggested in
other research (Annesi & Mareno, 2015).
However, whether changes in body
satisfaction serve either to (1) impact
emotional eating in the relation of short- and
long-term  weight loss (Olmsted &
McFarlane, 2004), or (2) mediate
associations between short- and long-term
changes in weight by themselves is unclear.
Resolution of this could be important to
improve understanding of psychosocial
correlates of weight loss and increase
explained variances in the prediction of
weight change. As Sheeran et al. (2017)
suggest, it also could provide guidance on



where to target and prioritize future
behavioral treatment content.

Thus, this report aimed to extend
previous related research by accounting for
the roles of changes in body satisfaction and
emotional eating, and their interaction, in the
prediction of long-term (baseline—Month 24)
changes in weight via their shorter-term
(baseline—Month 6) alterations. Based on
research suggesting that body satisfaction
affects emotional eating (Annesi, 2022;
Carbonneau et al., 2020; Geller et al., 2020),
body satisfaction was entered as the initial
mediator of that relationship. Because of the
additional value that measurement of weight
circumference might have (Janssen et al.,
2004), where weight was assessed, so was
waist circumference. Year-long YMCA-
based obesity treatments (one supplemented
with brief telephone follow-ups and one
without follow-ups) that were focused
primarily on empowering women with
obesity in self-regulatory skills (but not
directly addressing body image or emotional
eating) were incorporated to maximize
generalizability of findings for “real-world”
impacts. In addition to adding to the available
research on psychosocial factors within
behavioral weight-loss treatments, the
present research could indicate whether
direct attention on body image and/or
emotional eating is warranted. Our specific
hypotheses were:

In bivariate analyses, short-term change
in weight will significantly predict both body
satisfaction and emotional eating changes,
and body satisfaction and emotional eating
changes will significantly predict long-term
change in weight.

Regression model paths from (1) early
weight change—body satisfaction
change—long-term weight change, and (2)
early weight change—body satisfaction
change—emotional eating change—long-
term weight change, will be statistically
significant.

As additional hypotheses, the above
relationships also will be statistically
significant when waist circumference is
entered in place of body weight.

Methods
Participants

Participant data were from an ongoing
research program in the United States which
contrasts various behavioral treatment
formats for their effects on weight.
Volunteers were recruited through electronic
and print media and informed that their
weight-management methods would
incorporate supports for both exercise and
healthy eating. Although aspects of the data
set were previously analyzed (Annesi et al.,
2018), the present psychosocial variables and
research foci are unique to this investigation.
Inclusion requirements were self-identifying
as female, a BMI of 30-40 kg/m? (Class 1 and
2 obesity), an average of < 20 minutes/week
of exercise, no known contraindication for
full participation (e.g., angina), no
current/soon-planned pregnancy, and, if
psychotropic medications were prescribed,
no change in them during the previous 6
months. Based on the date of volunteering
and their home/work location, participants
were allocated by study staff to YMCA sites
administering either a cognitive-behavioral
treatment (CB group, n = 54) or the same
cognitive-behavioral treatment supplemented
with brief telephone follow-ups of the
comprised self-regulatory skills during the
second year after treatment start (CB-
Supplemented group, n = 74). Independent ¢
and y? tests indicated no statistically
significant group difference in age (Moverall =
47.4 years, SD = 8.6), BMI (Moveran = 34.7
kg/m?, SD = 3.2), or race/ethnicity (overall
69% White, 27% Black, 4% Hispanic).
Nearly all participants were within a middle
yearly household income range (Mdnoveran =
USD $63,000).



Measures

The Body Areas Satisfaction Scale of the
Multidimensional ~ Body-Self  Relations
Questionnaire (Cash, 2000, 2015) measured
body satisfaction via 5 items. Response
options for satisfaction with body areas (e.g.,
“lower torso,” “mid torso”) ranged from 0
(very dissatisfied) to 4 (very satisfied). Item
scores were summed, with a higher score
indicating a greater level of body satisfaction.
Research suggests the adequacy of items
being unweighted (Giovannelli et al., 2008).
Internal consistencies for women (Cash,
2000), and women mostly post-bariatric
surgery (de Zwaan et al., 2014), were
reported as Cronbach’s a = .73 and .75,
respectively. Stability of the Body Areas
Satisfaction Scale also was indicated through
high degrees of response agreements over 2
weeks (Nevill et al.,, 2015). Test-retest
reliability over 4 weeks was reported at .74
(Cash,  2000). Internal  consistency
(Cronbach’s a) in the present sample from
baseline values was .77.

The Emotional Eating Scale comprised of
15 items (Arnow et al., 1995) measured the
extent to which feelings related to depression,
anxiety, and anger/frustration lead to an urge
to eat. Response options ranged from 0 (no
desire to eat) to 4 (an overwhelming urge to
eat) and were summed. A higher score
indicated more emotional eating. In women
with obesity, internal consistency was
reported as Cronbach’s a = .78, with test-
retest reliability over 2 weeks at .79 (Arnow
et al., 1995). Associations with validated
scales of binge eating suggested convergent
validity (Ricca et al., 2009). Adequate
reliability and validity of the Emotional
Eating Scale were found in adults with both
disordered and non-disordered eating (Waller
& Osman, 1998). Internal consistency in the
present sample based on baseline values was
Cronbach’s a = .75.

Weight was measured to the nearest 0.1
kg by a calibrated, self-zeroing digital floor

scale (Health-o-meter, Professional 800KL,
McCook, IL). Participants first removed their
shoes and any heavy outer-clothing. Waist
circumference was measured to the nearest
0.1 cm at the midpoint between the last rib
and iliac crest using a steel tape measure with
minimal respiration of the participant. To
maximize measurement accuracy, the
measure of weight was the mean of two
consecutive measurements made by the same
study staff member. That was followed by the
measure of waist circumference also derived
by the mean of two consecutive
measurements.

Procedures

Both the exercise- and eating-support
components were based on key tenets of
social cognitive theory (Bandura, 1986,
2005) and self-regulation theory (Vohs &
Baumeister, 2016) which presume an ability
of individuals to persevere with goal-directed
behaviors through their use of self-regulation
(which fosters feelings of competence
associated with overcoming challenges and
barriers, i.e., self-efficacy (Bandura, 1997).
Because existing treatments were
incorporated to evaluate effects on body
satisfaction, emotional eating, and their
relationships with weight loss within this
research, those psychological variables were
not addressed explicitly in the protocols. All
treatment processes were administered by
existing staff members of the participating
YMCAs. Each instructor possessed at least
one national certification related to
health/wellness instruction.

The exercise support component
consisted of six 30- to 45-minute one-on-one
sessions (baseline and Weeks 2, 6, 10, 18, 26)
where self-regulatory skills such as proximal
goal setting/incremental progress tracking,
relapse prevention, cognitive restructuring,
stimulus control, and dissociation from
discomfort were developed and rehearsed.



Although recommended amounts of exercise
for health (Piercy et al., 2018) were
mentioned, the emphasis was on building
regularity of exercise behaviors based on
preferences related to both modality and
intensity/duration. Walking was, however,
the primary selected modality. Assessment of
pre- to post-feeling state changes were
incorporated to help regulate exercise
duration/intensity.

After food logging methods were
developed during Weeks 9-10, group eating
behavior-change sessions of 50-60 minutes
were held every 2 weeks with one instructor
leading 10-15 participants. Self-regulatory
skills previously directed at adherence to
exercise were adapted for eating-behavior
changes. Emphases were on fruit/vegetable
consumption, a proxy of the health effects of
adietas awhole, (Rolls et al., 2004) and daily
self-recording of energy intake which was to
range from 1200-1500 kcal/day, based on
current weight. Targets for participants were
weight loss until Week 28, when goals of
maintaining lost weight next persisted until
Week 36. At that point, further weight loss
could be sought. Meetings terminated at
Week 56. Self-weighing was required
weekly.  Separate  manuals  supported
instructors’ administration of both the
exercise- and eating-support components.

The CB group completed only the above
processes, whereas the CB-Supplemented
group had the additional element of five 10-
to 15-minute telephone calls to each
participant at Weeks 64, 72, 80, 88, and 96 to
reinforce learned self-regulatory skills. Study
staff not involved in treatment administration
completed structured fidelity checks on 15%
of sessions. Protocol compliance was strong,
and deviations were easily corrected through
individual staff-to-instructor interactions,
where indicated. Study staff also
administered the present measures to
participants in a private room, the results of
which were kept confidential.

Data Analysis

The present data were primarily from
previous research on weight-loss treatment
effects that did not address the present
variables of interest (Annesi et al., 2018).
Based on fully missing data on those
measures and some additional data becoming
available after completion of that research,
five of the original participants were removed
and four were added (all fulfilling inclusion
requirements). After final establishment of
the study’s data set, there were 10% missing
cases overall resulting from measurements
beyond baseline. Because there was no
systematic bias in their missingness as set
forth through criteria suggested by White et
al. (2011), the expectation maximization
algorithm was used for imputation (Little &
Rubin, 2014; Schafer & Graham, 2002). This
facilitated the desired intention-to-treat
analytic approach (Gupta, 2011). Variance
inflation factor scores of < 2.0 indicated
acceptable multicollinearity in the data. For
the primary analysis incorporating six
predictors of the dependent measure
(including the three planned covariates), to
detect the moderate effect of /2 = .15 at the
statistical power of .90, 123 total participants
were required.

As proposed for the present context of
longitudinal health-related research
(Glymour et al., 2005), and time-series
analyses more generally (Kim & Steiner,
2021), gain (change) scores were unadjusted
for their baseline value. Temporal intervals of
the mediators were established based on
tenets of lagged wvariable analyses (e.g.,
change over a longer duration predicted by
change over a previous period; Cromwell et
al, 1994). For weight and waist
circumference, intervals were baseline—
Month 6 (designated here as short-term
change) and baseline—Month 24 (designated
here as long-term change). For body
satisfaction and emotional eating, the interval



was baseline-Month 12. The incorporated
expectation maximization algorithm had
been deemed appropriate for use with such
lagged variable analyses (Ding & Song,
2016). Statistical significance was set at o <
.05 (two-tailed), throughout. Based on
suggestions for theory-driven analyses
(Perneger, 1998), there was no adjustment to
o for multiple tests. Where bootstrap
resamples (20,000 resamples using the
percentile method) were incorporated, a 95%
confidence interval (95% CI) assessed
significance (Hayes, 2018). SPSS Version 28
(IBM, Armonk, NY) was used incorporating
the PROCESS macroinstruction software
Version 3.5 Model 6 for serial multiple
mediation (Hayes, 2018).

Mixed-model repeated measures
ANOVAs first assessed significance of
change in the study variables, then evaluated
whether that change significantly differed by
group. Effect sizes are given as partial eta-
squared (T]Zpartial = SSEffect/ [SSEffeCt + SSError])
where 0.01, 0.09, and 0.25 are small,
moderate, and large effects, respectively.
Intercorrelations of change scores were next
derived using aggregated data. Finally, serial
multiple mediation of the prediction of
weight change from baseline-Month 24 by
weight change from baseline-Month 6,
through baseline—Month 12 change in body
satisfaction—baseline—-Month 12 change in
emotional eating, was calculated. Treatment
group, age, and ethnicity were entered as
covariates. Waist circumference change was
then substituted for weight change in an
additional, otherwise identical, serial
multiple mediation model.

Results
Treatment-associated Score Changes

Table 1 shows score changes by group.
Overall, there were statistically significant
(dfs =1, 126, ps <.001) reductions in weight
from baseline—-Month 6, F = 222.57, n?partial =
0.64; weight from baseline—Month 24, F' =
74.14, n’partial = 0.37; waist circumference
from baseline-Month 6, F = 205.59, n?partial =
0.62; waist circumference from baseline—
Month 24, F = 4711, nzpartial = 027, a
statistically significant increase in body
satisfaction from baseline-Month 12, F =
159.97, n?patia = 0.56; and a statistically
significant reduction in emotional eating
from baseline-Month 12, F = 62.80, n?partial =
0.33. However, there was no significant time
x group interaction (dfs = 1, 126) in weight
from baseline—Month 6, F' = 0.38, p = .848,
Npartial = 0.00; weight from baseline-Month
24, F = 0.86, p = .356, Nparial = 0.01; waist
circumference from baseline—Month 6, F =
096, p = .328, nlpatia = 0.01; waist
circumference from baseline—Month 24, F =
013, P = 716, nzpartial = 000, bOdy
satisfaction from baseline-Month 12, F =
1.86, p = .175, N?partial = 0.02; or in emotional
eating from baseline—Month 12, F=3.24, p
= 074, nzpartial =0.03.



Table 1
Changes in Study Measures, by Group

SD M SD M SD d

Measure Group M
Weight (kg)
Cognitive-Behavioral 94.84
Cognitive-Behavioral-Supplemented 94.77
Aggregated data 94.80
Weight (kg)
Cognitive-Behavioral 94.84
Cognitive-Behavioral-Supplemented 94.77
Aggregated data 94.80

Waist circumference (cm)

Cognitive-Behavioral 106.86
Cognitive-Behavioral-Supplemented ~ 101.53
Aggregated data 103.78

Waist circumference (cm)

Cognitive-Behavioral 106.86
Cognitive-Behavioral-Supplemented ~ 101.53
Aggregated data 103.78

Body satisfaction

Cognitive-Behavioral 5.31
Cognitive-Behavioral-Supplemented 5.61
Aggregated data 5.48

Emotional eating

Cognitive-Behavioral 24.74
Cognitive-Behavioral-Supplemented 22.73
Aggregated data 24.84

Month 6 ABaseline—Month 6

11.52 89.00 11.57 -5.84 3.75 1.56
12.19 88.77 12.26 -6.00 4.87 1.23
11.86 88.87 11.93 -5.93 442 1.34

Month 24 ABaseline-Month 24

11.52 90.47 12.88 -4.37 6.29 0.70
12.19 89.35 12.62 -5.43 6.41 0.85
11.86 89.82  12.69 -4.98 6.36 0.78

Month 6 ABaseline-Month 6

9.17 100.18 9.90 -6.68 5.05 1.32
9.50 95.70 8.67 -5.82 4.74 1.23
9.69 97.59 9.54 -6.18 4.87 1.27

Month 24 ABaseline-Month 24

9.17 102.02 11.04 -4.83 7.31 0.66
9.50 97.18 10.06 -4.35 7.59 0.57
9.69 99.22  10.71 -4.55 7.45 0.61

Month 12 ABaseline-Month 12

2.09 8.30 2.84 2.98 2.47 1.21
245 9.26 3.46 3.65 3.73 0.98
2.30 8.85 3.24 3.37 3.26 1.03

Month 12 ABaseline-Month 12

10.47 19.07 10.84 -8.67 10.41 0.83
11.57 17.27 11.27 -5.46 9.62 0.57
11.35 18.03 11.08 -6.81 10.05 0.68

Note. Cognitive-Behavioral group n = 54. Cognitive-Behavioral-Supplemented group n = 74. Aggregated data. N=128. d=
Cohen’s measure of effect size for within-group change where 0.20, 0.50, and 0.80 are small, moderate, and la rge effects,

respectively.

Bivariate Relations

Incorporating aggregate data,
intercorrelations of study variables are given
in Table 2. There were statistically significant
direct relationships between changes in
weight from baseline-Month 6 and baseline—
Month 24, and waist circumference from
baseline-Month 6 and baseline—-Month 24.
Hypothesized relationships between short-
term changes in weight and waist

circumference and body satisfaction, but not
emotional  eating, were  statistically
significant. As expected, change in both body
satisfaction and emotional eating were
significantly associated with long-term
changes in weight and waist circumference.
There was also a statistically significant
bivariate association between 12-month
changes in body satisfaction and emotional
eating.



Table 2

Intercorrelations of Study Measures (N = 128)

Measure 2 3 4 5 6
1. AWeight baseline—Month 6 ---

2. AWeight baseline—Month 24 O7FF

3. AWaist circumference baseline—Month 6 60**  4]** -

4. AWaist circumference baseline-Month 24 A5** o3k SPKkE -

5. ABody satisfaction baseline—Month 12
6. AEmotional eating baseline—Month 12

S3O%E L 4G%E L3R _34%%

19* .10 9% -40%*% -

Note. A positive correlation indicates an association among variable pairs that are in the same direction (i.e.,

increase in one variable associated with increase in the second variable, or decrease in one variable associated
with decrease in the second variable). A negative correlation indicates an association among variable pairs that
are in a different direction (i.e., increase in one variable associated with decrease in the second variable [or the

reverse]).

*p <.05. **p < .001 (two-tailed tests).

Serial Multiple Mediation Analyses

Relationships among variables within the
serial multiple mediation models are given as
B (SEB) [95% CI]. For the prediction of
weight change from baseline—Month 24
(Figure 1), along with a statistically
significant direct effect between the
independent and dependent variables (Path
c"), only the hypothesized path from changes
in weight from baseline-Month 6—body
satisfaction from baseline—Month
12—weight from baseline-Month 24, was
statistically significant, B = .11, SEB = .05,
95% CI [.028, .228]. Similarly, for the
prediction of waist circumference change
from baseline—Month 24 (Figure 2), along
with a statistically significant direct effect
between the independent and dependent
variables (Path ¢'), only the path from
changes in waist circumference from
baseline-Month 6—body satisfaction from
baseline-Month 12—waist circumference
from baseline—Month 24 was significant, B =
.08, SEs = .04, 95% CI [.001, .171].
Treatment group, age, and ethnicity were not
statistically significant covariates in the

prediction of changes in weight (ps > .25) or
waist circumference (ps > .35). Within both
overall models, only treatment group was a
statistically significant covariate, and only of
change in emotional eating (ps = .012). That
finding indicated greater effects on reduced
emotional eating in the CB-Supplemented

group.
Sensitivity Analyses

Although the research literature suggests
that body satisfaction is a predictor of
emotional eating, rather than the reverse,
(Annesi, 2022; Carbonneau et al., 2020;
Geller et al, 2020), directionality (or
reciprocality) has not been well tested.
Therefore, to account for directionality of the
relationships of the mediators within the
serial multiple mediation analyses, models
were fit where change in emotional eating
was entered as the first mediator, predicting
change in body satisfaction (as the second
mediator). Because only paths from changes
in weight from baseline—-Month 6—body
satisfaction from baseline-Month
12—weight from baseline-Month 24, B =



Figure 1
Serial Multiple Mediation Model Predicting Change in Weight Baseline—Month 24 from Weight
Change Baseline—Month 6 through Changes in Body Satisfaction, then Emotional Eating

.34 (0.27)"
95%Cl [-1.868, -0.803]

A Body satisfaction
Baseline-Month 12

A Emotional eating
Baseline-Month 12

0.85 (0.10)*
95%Cl [0.649, 1.052]

A Weight

Baseline-Month 6

A Weight
Baseline-Month 24

Note. A = change during the designated temporal interval. Data concerning each bivariate path within the model are
given as unstandardized beta (and the corresponding SE), with the 95% confidence interval (95% CI) in brackets.

Heavy lines denote a statistically significant path toward change in weight from baseline—Month 24.

*n <.01. **p < .001 (two-tailed tests).

.10, SEs = .05, 95% CI [.021, .196], and
changes in waist circumference from
baseline—Month 6—body satisfaction from
baseline-Month 12—waist circumference
from baseline-Month 24, B = .06, SEs = .04,
95% CI [.0001, .152], were again statistically
significant, and other embedded relationships
and impacts of covariates were similar to the
results in the original models (Figures 1 and
2), it was suggested that directionality of the
mediators did not impact the identified role
of body satisfaction change in the prediction
of long-term change in weight and waist
circumference.

Discussion

Findings indicated that the present
behavioral treatments were associated with
improvements in measures of short- and
long-term weight and waist circumference,
body satisfaction, and emotional eating. The
additional brief telephone contacts made in
the second year in the CB-Supplemented
treatment group were not associated with any
statistically significant additional
improvement in those variables. An
increased treatment dosage and/or focus in
the second year will likely be required for



Figure 2

Serial Multiple Mediation Model Predicting Change in Weight Baseline—Month 24 from Weight
Change Baseline—Month 6 through Changes in Body Satisfaction, then Emotional Eating

.34 (0.27)*
95%Cl [-1.868, -0.803]

A Body satisfaction
Baseline-Month 12

A Emotional eating
Baseline-Month 12

0.78 (0.12)*
95%Cl [0.539, 1.014)

A Waist circumference
Baseline-Month 6

A Weight circumference
Baseline-Month 24

Note. A = change during the designated temporal interval. Data concerning each bivariate path within the model are
given as unstandardized beta (and the corresponding SE), with the 95% confidence interval (95% CI) in brackets.
Heavy lines denote a statistically significant path toward change in weight from baseline-Month 24.

*n <.01. **p <.001 (two-tailed tests).

additional effects. Although obesity is a
chronic disorder with high levels of relapse,
participants often rebuff long-term, multi-
year interventions because of the immediacy
of expectations, and unrealistic promises
made by the popular media (Karasu, 2012).
Innovative research, possibly incorporating
electronic and virtual components, require
further testing to increase acceptability of
elongated behavioral treatments.

Direct bivariate relationships between short-
and long-term changes in weight and waist
circumference and changes in body
satisfaction and emotional eating were found.
In affirmation of the hypotheses, short-term

change in weight and waist circumference
predicted body satisfaction, and changes in
both body satisfaction and emotional eating
significantly predicted long-term changes in
weight and waist circumference. However,
those associations were not assessed for what
have been termed their ‘“underlying
mechanisms” (Fairchild & McDaniel, 2017).
Thus, as suggested (Fairchild & McDaniel,
2017), the present incorporation of serial
multiple  mediation  analyses,  using
theoretically driven time-series and lagged
variable analytic approaches, were more
instructive in that regard. As Sheeran et al.
(2017) suggest, those regression models were



structured in a manner where treatment
targets and emphases could be suggested
based on their results — in the present case,
applicable to women with obesity.
Hypotheses related to those serial
multiple mediation analyses were partially
supported as change in body satisfaction, but
not  additionally  emotional  eating,
significantly mediated the short- to long-term
weight and waist circumference change
relationships (although the direct relationship
between changes in body satisfaction and
emotional eating were indicated in bivariate
analyses (Table 2) and within the serial
multiple mediation analyses (Figures 1 and 2,
Paths d). Unlike in the present treatments,
findings suggest intervention time should be
specifically allocated to improve
participants’ body satisfaction. This might
include instruction in corrective thinking,
addressing unproductive assumptions, use of
emotion control/desensitization, and
understanding  possible bases for an
unfavorable body image (Cash & Smolak,
2011). Although the variance in long-term
weight and waist circumference reduction
explained by improved body satisfaction was
small, its significant mediation (while
accounting for emotional eating) warrants
such intervention considerations. When body
satisfaction is added to the already-
established factors of self-regulation, self-
efficacy, and mood change (Annesi, 2020;
Teixeira et al., 2015), that grouping should
then be tested to determine relative amounts
of attention warranted within behavioral
obesity programs with their bases in social
cognitive theory (Bandura, 1986, 2005).
Considering earlier research, self-regulation
might still remain the primary treatment
focus (Annesi, 2020; Teixeira et al., 2015).
Although accounting for interactions
across these and other psychosocial
correlates of short- and long-term weight loss
could prove useful for refining treatment
content, investigation of how changes in

body satisfaction interact with self-efficacy
(through increased feelings of
accomplishment) might be particularly
productive. Self-efficacy has been a robust
predictor of consistency with health-related
behavioral changes such as exercise and
controlled eating (Luszczynska & Schwarzer,
2005). Also, even though emotional eating
was not particularly relevant in the present
serial multiple mediation analyses, the extant
research literature still suggests it warrants
treatment attention (Annesi & Johnson,
2021). It will require considerable additional
research to comprehensively delineate the
role of specific psychosocial predictors in the
transfer of earlier- to longer-term weight loss
so that treatment attention can best be
allocated. Even then, individual participant
characteristics might require consideration
regarding the uptake of  specific
methodologies (Johnson et al., 2010).

Our investigation both filled a gap in the
available related research and followed
suggested methodologies where predictive
models and accumulated evidence can be
utilized for refining intervention curricula
(Sheeran et al., 2017). The findings extended
already-identified relationships among body
satisfaction, emotional eating, and weight
change that was mostly limited to short-term
analyses, prior to expected regains in weight
beyond 6 months, (Jeffery et al., 2000;
MacLean et al.,, 2015) and on a cross-
sectional level (Annesi, 2022; Annesi &
Mareno, 2015; Carbonneau et al., 2020;
Chao, 2015; Frayn & Knéuper, 2018; Geller
et al., 2020; Koenders & van Strien, 2011).

Although relevant findings were gained,
there were limitations that should be
acknowledged. On a participant level, effects
of age, sex, race/ethnicity, degree of obesity
(e.g., Class 3 [morbid] obesity), additional
disorders (e.g., diabetes), and numbers of
previous attempts at weight loss should be
considered more extensively. Also, success
with maintaining exercise and reduced



energy eating over the length of the
investigation should be attended to in
extensions of this research. Initial
propensities for emotional eating and a
positive/negative body image also should be
addressed, as well as limitations based on a
dependency on self-report measures and
responses possibly influenced by social
support/expectancy effects from instructors
and fellow participants (Rosnow, 2002). The
addition of a control condition will be useful
to enhance confidence in reported changes in
the psychosocial measures. Finally, the
association of  weight and  waist
circumference change from baseline—-Month
6 and baseline—Month 24 had overlap that
could have elevated their association.
Although such shortcomings should be
considered, it is hoped that extensions of this
research also incorporate longitudinal
designs emanating from field-based data so
that large-scale dissemination of
methodologies capable of fostering reliable
long-term reductions in health risks can be
realized.

Implications for  Health  Behavior
Research

This research extended the existing
knowledge base on effects of psychological
factors in short- and long-term weight loss.
Findings suggest practitioners incorporate
evidence-based methods to address body
satisfaction in the behavioral treatment of
women with obesity (Cash & Smolak, 2011).
Because success with both short- and long-
term improvements in body composition is
largely dependent on treatment-associated
psychosocial changes that empower required
improvements in eating and exercise, the
medical, dietetic,  exercise  science,
educational, as well as psychological
disciplines should collaborate in the use of
the most current behavior-change methods
for the benefits of their patients/clients.

Research indicates that simply providing
education or prescribing changes, which is
often still depended upon, is insufficient
(Phelan et al., 2009). Ultimately, studies such
as the present investigation will cumulatively
serve to build theory-based methodologies to
improve the persistent problem of long-term
weight loss and reliably empower reductions
in associated health risks.

Discussion Question

How does body satisfaction and
emotional eating play a part in explaining the
relationship between short- and long-term
weight change?
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