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Abstract

Weight loss beyond the short term is problematic for individuals with obesity. Especially for
women, emotional eating is one of the greatest barriers and might require attention early in a
behavioral weight-loss program. Physical activity-associated mood improvement may be
associated with reduced emotional eating. Women with obesity volunteered for a community-
based weight-management treatment. Effects associated with the initial 10 weeks, which focused
on behavioral support of physical activity (prior to addressing eating behavior change), were
assessed. Groups were designated based on whether participants’ high total mood disturbance
(TMD) scores reduced to a normal level (n = 45) or remained high (n = 27). Although significant
overall improvements in emotional eating were found, F(1, 70) =22.80, p <.001, its change scores
did not significantly differ by group, F(1, 70) = 0.82, p = .370. Using aggregated data, the
prediction of reduction in emotional eating by lowered TMD scores was not statistically
significant. Adding change in self-efficacy for controlled eating into Step 2 of the regression model
significantly increased the explained variance to R* = .10, p = .014, with group not being a
significant contributor when added in Step 3. TMD reduction was significantly predicted by
increase in physical activity, p = -.23, p = .028, and completion of at least 3 bouts/week, r,» =
-.22, p=.015. Because physical activity-related reductions in negative mood and increases in self-
efficacy were associated with reduced emotional eating, viability for those behavioral factors as
early treatment targets were signaled.

*The corresponding author can be reached at: jamesannesi@gmail.com

Introduction

Weight loss beyond the short term has
been extremely problematic in individuals
with obesity using behavioral (non-surgical
or non-pharmacological) processes
(Lemmens et al.,, 2008; Loveman et al.,
2011). An increased understanding of early
effects of psychological and behavioral
predictors of weight change might enable
better treatment outcomes beyond an initial
6—9 months where most weight tends to begin
its near-complete regain (MacLean et al.,
2015; Mann et al., 2007). Early effects on
eating behaviors have been deemed crucial
for longer term weight loss (Burgess et al.,

2017; Munsch et al., 2012). Especially in
women (Péneau et al.,, 2013), emotional
eating, or eating in response to negative
mood, is one of the greatest barriers to
weight-loss success (Koenders & van Strien,
2011). Emotional eating compromises
planned improvements in eating behaviors
through overwhelming one’s confidence in
dealing with lifestyle challenges such as high
availabilities of unhealthy foods and feelings
of discomfort (Leung et al., 2018).

Because initiating regular exercise/
physical activity reliably predicts both
improved mood (Arent et al., 2020) and
sustained weight loss (Loveman et al., 2011),
it was proposed that physical activity-related
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mood change positively affects emotional
eating (Annesi & Eberly, 2022). This was
indirectly reinforced through research
indicating that weight loss cannot be directly
accounted for through the minor caloric
expenditures found in adults with obesity
who are initiating physical activity regimens
(Annesi, 2019; Donnelly et al., 2009).
Although the influence of physical activity
on overall mood might be predominantly
through either biochemical changes in the
brain or behavioral changes (e.g., feelings of
mastery over an important and challenging
health behavior; Arent et al., 2020), social
cognitive theory (Bandura, 1986) emphasizes
the reinforcement properties of improved
mood on goal-driven behavioral changes
such as controlling one’s eating. However,
the proposed relationships between physical
activity, mood, and emotional eating have not
been sufficiently assessed in the high number
of women with both obesity and elevated
levels of depression, anxiety, and/or mood
disturbance who might have the most
problems adhering to regular physical
activity (Burgess et al., 2017).

Although research indicates that less than
4% of U.S. adults complete the minimum
recommended amount of moderate-intensity
physical activity for health benefits (i.e., >
150 minutes/week; Piercy et al.,, 2018)
(Troiano et al., 2008), other studies suggest
that approximately half that amount (i.e., ~3
moderate bouts/week) is needed for
significant improvements in mood (Annesi,
2022). This could have implications for
individuals with obesity who avoid high
amounts of exercise because of physical
discomforts, but would benefit from
associated changes in negative mood
(Ekkekakis et al.,, 2016). Changes in
emotional eating could also vary in strength
based on one’s degree of treatment-related
improvement in mood disturbance — which
has been assessed as an aggregate of
measured anxiety, depression, fatigue, anger,

confusion, and vigor (McNair & Heuchert,
2005).

Although self-efficacy theory (Bandura,
1997) and social cognitive theory (Bandura,
1986) support a relationship between
improved mood and behavioral changes such
as that of emotional eating, improvements in
self-efficacy (i.e., feelings of competence)
might also be an important predictor of
emotional eating change (Annesi, 2020).
Self-efficacy increases both goal striving and
the effort required for behavioral changes
(Bandura, 1997; Mann et al., 2013). Thus,
recent theoretically driven obesity treatments
have demonstrated promise in first focusing
on the support of physical activity (in
advance of addressing eating behavior
changes) to build self-regulatory skills,
which foster feelings of early success, along
with improved mood (Annesi et al., 2018). It
was thought that early success at negotiating
the weight-loss behavior of physical activity
would carry over to increased feelings of self-
efficacy for controlled eating (Annesi, 2020;
Mata et al., 2009). However, emotional
eating was not well accounted for in much of
that intervention-related inquiry, and that
shortcoming was acknowledged as a gap in
the extant research (Litwin et al., 2017).
Recent research on  coaction, or
improvements in one behavior inducing a
proportional improvement in a second
behavior (Johnson et al., 2014), suggests that
increased physical activity leads to improved
eating via increases in self-efficacy to control
one’s behaviors (Annesi, 2021).

Thus, this research focused on the initial
10 weeks of a cognitive-behavioral treatment
for obesity intended for field settings.
Because of their heightened response to
emotional eating (Péneau et al.,, 2013),
women with both obesity and disturbed mood
were participants. Hypotheses are as follows:

e The group of participants with

normalized mood scores will have
significantly greater improvements in



emotional eating, self-efficacy for
controlled eating, and physical activity
than the group whose negative mood
remained high.

e Reduction in emotional eating will be
significantly predicted by reduction in
mood disturbance, with the addition of
self-efficacy significantly increasing
the explained variance.

e Increase in physical activity, and the
completion of (the equivalent of) three
moderate bouts of physical activity/
week, will significantly predict
reduction in mood disturbance.

Method
Participants

The present data set from 2018-2020 was
from longitudinal field research on
behavioral weight-loss treatments held
within community health promotion settings
in the United States.  Participants were
recruited from local paper and electronic
advertisements. Overwhelmingly, either their
residence and/or workplace was within the
same community/city as the treatment
location. The goals of that continuing field
research project were different from those of
the present short-term investigation which
also required an initial Profile of Mood
States-Brief (McNair & Heuchert, 2005) total
mood disturbance (TMD) score > 1.0 SD
above the reported normative mean for
women (score > 23; highest 16%; Nyenhuis
et al.,, 1999). Based on reference material
(Lovibond & Lovibond, 1995), previous
research classified that score range as
“disturbed mood” (Annesi, in press). Other
inclusion criteria were BMI of 3040 kg/m?
(i.e., Class 1-2 obesity); self-identification as
female > 21 years-of-age; and no present or
soon-planned  pregnancy, change in

psychotropic medication during the previous
year, or known contraindication for safe
participation. All were enrolled in the same
cognitive-behavioral ~ weight-management
treatment (outlined in the Procedures section
below). Out of an initial 129 participants
fulfilling all inclusion criteria except for that
of TMD score, 72 (56%) also had a TMD
score > 23 at baseline. Of that overall sample
for this study (V= 72), participants were then
designated as groups of Normalized Mood (n
= 45) and Non-normalized Mood (n = 27)
based on whether their TMD score at Week
10 reduced to < 0.5 SD above the normative
mean (i.e., < 16) or not. One-way ANOVA
and ? analyses indicated no significant group
difference (ps > .30) in age (Moverat = 46.8
years, SD = 8.8), BMI (Movyeranl = 34.7 kg/m?,
SD = 3.3), or race/ethnicity (overall, 79%
white, 15% black, 4% Hispanic, and 2%
other). Almost all participants had a middle
family income (Mdn = US$76,000/year).
Institutional review board (IRB) approval
and IRB-approved written informed consent
was acquired from all participants prior to
study start. Ethical requirements of the
Declaration of Helsinki and American
Psychological Association were maintained
throughout.

Measures

TMD was measured by the Profile of
Mood States-Brief (McNair & Heuchert,
2005). Its 30 items required recall of feelings
“during the past week, including today.”
Responses ranging from 0 (not at all) to 4
(extremely) to items associated with
depression (e.g., ‘“sad”), fatigue (e.g.,
“weary”), anger (e.g., “annoyed”), anxiety
(e.g., “nervous”), confusion (e.g.,
“confused”), and reversed scores on vigor
(e.g., “energetic”) were summed, with a
possible score range of -20—100. A higher
score indicated a greater level of disturbed



mood. Internal consistencies across factors in
samples of women were Cronbach’s as =
.76—.87, and test-retest reliability over an
average of 3 weeks that was .70 (McNair &
Heuchert, 2005). Concurrent validity was
previously indicated through score corres-
pondences with accepted, but lengthier,
scales such the Manifest Anxiety Scale,
Minnesota Multiphasic Personality
Inventory-2, and Beck Depression Inventory
(McNair et al., 1992). Internal consistencies
in this study’s sample averaged Cronbach’s a
= .80. Correspondences between the present
and full 65-item Profile of Mood States were
high at s = .93 — .98 (Jackson & Jackson,
1997).

Emotional eating (EE) was measured by
the Emotional Eating Scale (Arnow et al.,
1995). Its 15 items required reactions to “the
extent the following feelings presently lead
you to feel an urge to eat.” Responses ranging
from 0 (no desire to eat) to 4 (an
overwhelming urge to eat) to items
associated with sensations of depression
(e.g., “blue”), anxiety (e.g., “on edge”), and
anger/frustration (e.g., “irritated”) were
summed, with a possible score range of 0—60.
A higher score indicated more EE. In women
with obesity, Cronbach’s a = .77, and test-
retest reliability over 2 weeks averaged .79
(Arnow et al., 1995). Concurrent validity was
previously  indicated  through  score
correspondences with accepted scales of
binge eating (Ricca et al., 2009). Internal
consistency in this study’s sample was
Cronbach’s a =.75.

Self-efficacy related to confidence in
dealing with challenges to controlled eating
(SE-eating) was measured by the Weight
Efficacy Lifestyle Scale (Clark et al., 1991).
Its 20 items required responses ranging from
0 (not confident) to 9 (very confident) to items
associated with physical discomforts (e.g., “I
can resist eating when I am uncomfortable”),
positive activities (e.g., “I can resist eating
when [ am watching TV”), negative emotions

(e.g., “I can resist eating when [ am depressed
(or feeling down)”), high food availabilities
(e.g., “I can resist eating even when high-
calorie foods are available”), and social
pressure (e.g., “I can resist eating even when
others are pressuring me to eat”). The
responses were summed, with a possible
score range of 0 — 180. A higher score
indicated a greater amount of self-efficacy.
Internal consistencies within item groupings
were reported at Cronbach’s as = .76 — .82
(Clark et al., 1991). Predictive validity was
previously indicated when Weight Efficacy
Lifestyle Scale scores were significantly
higher in adults with obesity vs. their
counterparts with a normal weight (Mehar et
al., 2018). Internal consistencies in this
study’s sample averaged Cronbach’s a = .75.

The number of bouts of physical
activity/exercise (PA) of at least 15 minutes
completed in the previous 7 days was recalled
using the Godin-Shephard Leisure-time
Physical Activity Questionnaire (Godin,
2011). Response options were: “mild
exercise (minimal exertion),” ‘“moderate
exercise (heartbeat faster than resting, but not
exhausting),” and “strenuous exercise (heart
beats rapidly).” They were coded 3, 5, and 9
metabolic equivalents (METs, a measure of
physical intensity/energy expenditure; Jetté
et al., 1990), respectively, and multiplied by
the number of corresponding bouts reported
during the past week. Those were then
summed. For example, 3 bouts of moderate
exercise (3 x 5 METs) and 1 bout of
strenuous exercise (1 x 9 METs) would be
summed to equal a score of 24. Concurrent
validity of scores on the Godin-Shephard
Leisure-time Physical Activity Questionnaire
was previously indicated through corres-
pondences with VO> max stress testing,
accelerometry, and body fat scores in adults
(Amireault & Godin, 2015; Amireault et al.,
2015; Jacobs et al., 1993; Miller et al., 1994;
Pereira et al., 1997). Test-retest reliability



over 2 weeks was reported to be .74 (Pereira
etal., 1997).

Procedure

Instructors were existing staff members of
the community health promotion sites where
the treatment was administered. Each had a
national health education certification (e.g.,
American Council on Exercise, American
College of Sports Medicine) and completed 6
hours of additional training on the present
protocol which was reinforced by a manual
for their ongoing reference. Although
processes addressing eating behavior
changes were planned through other
instructors beginning 10 weeks after
treatment start (leveraging self-regulation
skills used for adhering to physical activity),
based on the goals of this investigation on
early treatment effects, only the initial 10
weeks comprising exclusively PA support
was assessed. The treatment contained four
40-minute, one-on-one sessions at baseline
and Weeks 2, 6, and 10, conducted within a
private office, which consisted of counseling
rather than actual completion of PA. Access
to an exercise facility was included for each
participant for the duration of the study.
However, participants were encouraged to
complete PA in any location of their choosing
using their preferred modalities. A record of
accessing the facility was mnot kept.
Participants were urged to record their PA on
their own for later discussion within their
one-on-one sessions. However, this record
was not retained by the instructor.

Within the sessions and consistent with
self-efficacy theory (Bandura, 1997), social
cognitive theory (Bandura, 1986), and
proposed models of associations of physical
activity and eating behavior change through
psychosocial channels (Annesi, 2020),
treatment emphases were placed on the
instruction and rehearsal of learned self-
regulatory skills (e.g., proximal goal setting

and progress tracking, relapse prevention,
cognitive restructuring, stimulus control) to
effectively counter behavioral challenges and
thus increase self-efficacy (a correlate of
adherence to exercise; Trost et al., 2002)
(Mann et al., 2013). Because depression,
anxiety, and overall disturbed mood is
common in women with obesity (van der
Merwe, 2007), the PA-support process also
included methods to individualize programs
to maximize associated mood improvements
and counter negative effects of over-
exertion/discomfort (Trost et al., 2002). For
example, instruction on testing PA bouts to
ensure post-session feelings were more
favorable than pre-session feelings was
provided to participants (Annesi et al., 2011).
Governmental recommendations of 150
minutes/week of moderate PA for health
(Piercy et al, 2018) were mentioned;
however, participants were free to choose
their own types and amounts of PA. The
treatment protocol did not specifically
address emotional eating, and protocol
processes have been explained more fully
elsewhere (Annesi et al., 2011).

Study staff not involved in instruction
conducted structured protocol fidelity checks
on 10% of treatment sessions that assessed
instructors’ adherence to the prescribed: (a)
within-session timelines, (b) goal-setting
processes, and (c) self-regulatory skills
training. Compliance was determined to be
strong with minor breaches easily handled
via concise staff-instructor interactions. The
same study staff also administered
measurements in a private area at baseline
and Week 10.

Data Analyses

Analyses were completed in 2022. The
11% of missing scores (all at Week 10) met
the criteria for no systematic bias in their
missingness (White et al., 2011) enabling use
of the expectation-maximization algorithm



for imputation (Ding & Song, 2016; Little &
Rubin, 2014; Schafer & Graham, 2002).
Thus, the desired intention-to-treat format
(Gupta, 2011) was supported. For the
primary hierarchical multiple regression
analysis, an overall sample size of 68 was
required to detect a moderate effect of 12 =
.15 at the statistical power of .80, a = .05
(Cohen, 1988; Cohen et al., 2002). Variance
inflation factors of < 2.0 denoted acceptable
multicollinearity in the data. SPSS Version
28 (IBM, Armonk, NY) was used for the
analyses.

A mixed-model repeated measures
ANOVA first assessed difference in gain
(change) scores on EE, overall, and between
the groups of Normalized Mood and Non-
normalized Mood. Similar ANOVAs
assessed changes over 10 weeks in SE-eating,
PA, and TMD. Effect sizes were calculated
as partial eta-squared (n%p; 0.01, 0.06, 0.14 =
small, moderate, and large effects,
respectively). Follow-up tests determined
effect sizes for within-group changes using
Cohen’s d (0.20, 0.50, 0.80 = small,
moderate, and large effects, respectively).

The planned hierarchical multiple
regression analysis was next conducted
predicting change in EE by entering change
in TMD in its Step 1 (Model 1), then adding
SE-eating change in Step 2 (Model 2). To
assess effects of group (coded: 1 = Non-
normalized Mood, 2 = Normalized Mood),
that coding was entered into Step 3 (Model
3). Based on suggestions (Glymour et al.,
2005), change scores were unadjusted for
their baseline value. For each predictor, the
unstandardized beta (B), standardized beta
(B), and change in R? values are reported.
Because directionalities of change scores and
their  relationships  were  previously
established (Annesi & Eberly, 2022),
significance was set at o < .05 (one-tailed),
where appropriate. Because the primary
treatment target was increased PA, sensitivity
analyses was also conducted to assess the

prediction of TMD change by (a) change in
PA, and (b) completion of an average of (the
equivalent of) at least 3 moderate bouts of
PA/week (PA score > 15; coded 1 =no, 2 =

yes).
Results

There were significant overall
improvements (dfs = 1, 70; ps <.001) in EE,
F=22.380, nzp =0.25; SE-eating, F' = 42.84,
1% = 0.38; PA, F = 126.79, 0%, = 0.64; and
TMD F = 138.26, n“ = 0.66. Improvements
(dfs =1, 70) were significantly greater on SE-
eating in the Non-normalized Mood group, F
=4.91, p=.030, " = 0.07; and significantly
greater on TMD in the Normalized Mood
group, F'=42.59, p <.001, n“p = 0.38. There
was no significant time X group interaction
on EE, F=0.82, p=.370,1% =0.01; and PA,
F=0.04, p = .838, 17 = 0.001. Descriptive
statistics and effect sizes for within-group
changes are given in Table 1.

In hierarchical multiple regression Model
1, the prediction of change in EE by TMD
change did not reach statistical significance
(p = .06). With the entry of SE-eating change
in Model 2, statistical significance was
observed. Entry of group into Model 3 did not
affect the findings. Results and associated
beta values are given in Table 2.

TMD change was significantly predicted
by change in PA, B = -21, SEg= .11, B =
-.23, F(1,70)=3.77, p = .028, 95% CI [-.39,
-.03]; and completion of (the equivalent of)
> 3 moderate bouts of PA/week, r,» (N = 72)
=-.22,p=.015,95% CI [-.40, -.03].

Discussion

The overall significant improvements in
EE, TMD, SE-eating, and PA during the 10-
week physical activity-only phase of the
behavioral intervention substantiated the first
hypothesis. It “set the stage” for a similarly
focused treatment component addressing



eating behavior change and its psychosocial
correlates. Specifically, effects on EE were
moderate to large whether participants’ high
TMD score was normalized or not. Thus,
receptivity to ensuing changes in eating
behaviors might be enhanced for both
conditions. The finding that the Non-
normalized Mood group had significantly
greater self-efficacy improvements, although
in opposition to the associated hypothesis
here, is consistent with earlier laboratory
work that concluded, “Negative mood, then,
by lowering the evaluation of prospective

In corroboration of the second hypothesis,
while EE reduction was predicted by
improvement in mood at a marginally
significant level, the addition of change in
SE-eating substantially strengthened that
model’s predictive strength. This supports
the importance of the proposed role of self-
efficacy in maximizing goal striving and
effort toward positive change (Bandura,
1997; Mann et al., 2013). Thus, considerable
treatment attention 1is warranted there.
However, because only 10% of the variance
in EE change was accounted for, additional
theory-driven psychosocial predictors should
also be evaluated in extensions of this
research. Although self-regulation improve-

outcomes, would raise the level of
performance that ultimately is judged as
satisfactory ...” (Cervone et al., 1994, p.
508).

Table 1

Baseline, Week 10, Gain (Change) Scores, and Associated Effect Sizes of Study Variables, by

Group
Measure Baseline Week 10 ABaseline—Week 10
Group M SD M SD M SD d
Emotional eating (EE)
Normalized mood 28.84 1096 22.11 10.62 -6.73 10.64 0.63
Non-normalized mood 28.07 928 2348 842 -4.59 7.99 0.58
Group data aggregated 28.56 1030 22.63 9.81 -5.93 9.73 0.61
Total mood disturbance (TMD)
Normalized mood 33.60 11.17 3.69 9.11 -2991 1574 1.90
Non-normalized mood 36.22 9.82 2456 11.42 -11.67 12.19 0.96
Group data aggregated 3458 10.69 11.51 14.24 -23.07 1695 1.36
Self-efficacy for controlled eating (SE-eating)
Normalized mood 39.84  20.68 64.20 19.09 2436 2428 1.00
Non-normalized mood 51.22  20.02 63.26 18.76 12.04 20.17 0.60
Group data aggregated 44.11 21.04 63.85 18.81 19.74 23.46 0.84
Physical activity/exercise (PA)
Normalized mood 632 734 32.13 18.01 2581 17.21 1.49
Non-normalized mood 6.19 6.55 31.07 18.87 24.89 2049 1.22
Group data aggregated 6.27 7.00 31.74 1821 2547 1837 1.37

Note. Normalized Mood group n = 45. Non-normalized Mood group n = 27. Groups aggregated N = 72. A = change during 10

weeks. d = Cohen’s measure of within-group effect size for score change.



Table 2

Results of Hierarchical Multiple Regression Analyses for the Prediction of Change in Emotional

Eating Over 10 Weeks (N = 72)

Measure R? B SEs B p 95% CI
Model 1 .03 .063
ATotal mood disturbance 0.11 0.07 .18 .063 [-.01, .22]
Model 2 .10 014
ATotal mood disturbance 0.05 0.07 .08 .257 [-.07, .16]
ASelf-efficacy for controlled eating -0.11 0.05 -28 .015 [-.20, -.03]
Model 3 .10 .034
ATotal mood disturbance 0.05 0.08 .09 .275 [-.09, .18]
ASelf-efficacy for controlled eating -0.11 0.05 -28 .015 [-.20, -.03]
Group 0.16 271 .01 477 [-4.36,4.67]

Note. A = change in score from baseline — Week 10. 95% CI = 95% confidence interval. Entry of ASelf-efficacy for controlled
eating into Model 2 was planned based on theory. In Model 3, group was coded: 1 = Non-normalized Mood, 2 = Normalized
Mood. Model 1 F(1, 70) =2.42. Model 2 F(2, 69) = 3.77. Model 3 F(3, 68) = 2.48.

ment was a key component of the present
treatment, it was considered here as an
unmeasured correlate of self-efficacy change.
Change in self-regulation has been entered as
a separate predictor of eating behavior
changes in previous research on general
(rather than emotional) eating (Annesi,
2019). Thus, it should be evaluated as an
independent variable in the future. Other
possible variables suggested for inclusion as
predictors of EE changes include body image
and self-concept (Frayn & Knéuper, 2018).
Findings of such multivariate models could
alter indications for early treatment
emphases.

In addressing the third hypothesis,
although the dose-response relationship
between PA and TMD changes was
supported, so were benefits for completing
only 3 moderate bouts per week. This
seemingly manageable amount might be
useful for those with obesity who are likely
to be challenged adhering to the PA volume
recommended for health (Burgess et al.,
2017). Findings were congruent with path
analyses indicating relationships of changes
in PA — mood — emotional eating (Annesi
& Eberly, 2022), and on coaction between

increases in PA and reductions in
uncontrolled eating (Heredia et al., 2020).
Although  dose-response  relationships
between PA and mood changes have been
questioned (Arent et al.,, 2020), the 3
bout/week dosage found here was also
indicated for significant effects on high
depression and anxiety scores in other
research (Annesi, 2022).

Strengths/Limitations

A strength of this research was its
applicable findings that supported the use of
self-regulation training to reinforce PA and
mitigate EE within the initial 10 weeks of a
behavioral obesity treatment. It also helped
define a role for eating-related self-efficacy,
and targeting treatment there. Additionally,
the research was conducted using a time-
series design in a field setting that enabled
results to be rapidly generalized to real-world
settings (Green et al., 2013). Such analysis of
change is more advantageous than typical
cross-sectional designs because it accounts
for dynamic changes and their interrelations
associated  with  weight management
processes. However, limitations should also



be acknowledged. For example, it is not
known to what extent expectation or social
effects impacted outcomes. This is a common
shortcoming in field-based research (Price et
al., 2008). The use of a no-treatment or usual
care control condition would help with that
issue in extensions of this research.
Measurement of social supports and
enjoyment with PA over time was not
accounted for and could have also affected
findings. Moreover, although short-term
change in EE is an important predictor of
longer-term eating and weight changes in
women (Stotland & Larocque, 2005), direct
measurement over longer periods will be
required to increase confidence under the
present conditions. Evaluation of findings
across samples of men, individuals with
higher levels of obesity (e.g., BMI > 40
kg/m?; Class 3/severe obesity), and those
with other medical disorders (e.g., Type 2
diabetes) is additionally required. Results
where treatment is focused on eating and/or
EE early in in its curriculum should also be
contrasted with the present intervention
format of PA support first. Although
predicting change in EE simultaneously via
two related statistical ~methodologies
increased the chance of a Type I error, it was
deemed justified here. More specifically,
although treating TMD change as a
dichotomous variable (i.e., Normalized/Non-
normalized Mood — within the ANOVA
analysis) risked some loss of data, its
designation as a continuous variable (i.e.,
TMD change — within the regression
analysis) failed to account for the previously
identified diminishment of effect after
substantial reduction in negative mood is
realized (e.g., floor effect; Annesi et al.,
2018). Also, score cut points (available
through the dichotomous designation)
present opportunities for conveniently
applied usages for the high proportion of
individuals with both obesity and mood
disturbance.

Implications for Health Behavior Theory

Findings generally supported tenets of
self-efficacy theory (Bandura, 1997), social
cognitive theory (Bandura, 1986), and
theory- and  related  research-based
relationships between PA and eating
behaviors via psychosocial channels when
goals center around weight loss (Frayn &
Knéuper, 2018). However, the somewhat low
percentage of explained variance in EE
change found here requires a more
comprehensive inclusion of variables
associated with those theories in extensions
of this study. It is recommended that health
behavior research continue to shape
interventions that can be applied to many
individuals  through  community-based
venues utilizing strong behavioral theories.
As with the present investigation,
hypothesized mechanisms can then be
scrutinized for their effects, and treatment
revisions may follow from those findings.

While the present research suggested the
need for longitudinal analyses of impacts on
EE, the current findings suggested: (a) the
viability of moderate amounts of PA for
improving negative mood, (b) the need to
support adherence to such PA practices
through theory-based cognitive-behavioral
methods that have the potential of carrying
over to positive psychosocial changes related
to improved eating behaviors, and (c)
reshaping recommendations for PA amounts
to foster increased self-efficacy and mood
improvement  rather than  challenge
tolerances for greater amounts (as is typical).
Ongoing and systematic extensions of
applied research such as this will provide the
best chance of building methods for success
in endeavors such as long-term weight loss
(Baranowski et al., 2009). Certainly, the
public requires disciplines that address health
promotion to carefully attend to behavior
change processes rather than continue their
reliance on atheoretical methods of simply



providing education on what to do (without
sufficient consideration of how to circumvent

persistent  lifestyle  barriers to  the
accomplishment  of  those  required
behaviors).

Discussion Questions

1. What theory-based considerations
should be contemplated when
constructing and evaluating an
intervention to address emotional
eating?

2. Can that process be effectively
adapted for community-based venues
so that all in need, including the
underserved, may benefit?
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