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Background: Cognitive behavioral therapy (CBT) has become one of the most

commonly used psychotherapeutic treatments for obesity. It stems from CBT

for bulimia nervosa and binge eating disorder, which focuses on amelioration

of the eating behavior and body image dissatisfaction (BID), but usually does

not focus on weight loss. In contrast, CBT for obesity focuses on weight

loss, as well as eating behavior and BID. It is at present unclear whether the

improvement of BID during CBT for obesity is associated with improvement

of factors other than weight loss.

Objective: The purpose of this study was to determine whether improvement

of BID during CBT for obesity was associated with improvement of factors

other than weight loss.

Methods: One hundred and sixty-five women (BMI 31.8 ± 5.2 kg/m2, age

49.3 ± 10.5 years) with overweight or obesity completed a 7-month CBT-

based weight loss intervention. BID, depression, anxiety, binge eating, and

perfectionism were assessed at both baseline and the end of the intervention

through the use of psychological questionnaires.

Results: Percent total weight loss, baseline BID, baseline binge eating disorder

(BED), change in depression (1depression), 1state anxiety, 1trait anxiety,

1binge eating, and 1perfectionism were significantly correlated with 1BID.

Multiple regression analysis showed that baseline BID, baseline BED, percent

total weight loss, 1binge eating, and 1depression were independently

associated with 1BID.

Conclusion: Improvement of binge eating, and improvement of depression, as

well as weight loss, were independently associated with amelioration of BID.
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Introduction

The etiology of obesity is multifactorial. It is well-known that
both psychological and biological factors play an important role
in the development of this disease (1). One of the approaches
that focuses on psychological factors is cognitive behavioral
therapy (CBT). With the development of CBT for bulimia
nervosa (BN) and binge eating disorder (BED) (2), it has
become one of the most commonly used psychotherapeutic
treatments for obesity.

However, CBT for obesity has different targets than those
for BN or BED. CBT, when applied for BN or BED, is based on
the hypothesis that patients excessively restrict their diet because
of their body image dissatisfaction (BID; negative evaluation of
one’s body weight and/or shape) (3), leading them eventually to
binge-eat. Therefore, CBT for BN and BED focuses on helping
patients establish normal eating patterns while teaching them
to identify and challenge negative thoughts on their weight and
body image; weight loss is usually not focused on here (4, 5). As
a result, it has been shown that CBT for BN and BED improves
binge eating and BID, but does not bring about weight loss (6–
8). In contrast, CBT for obesity focuses on weight loss as well as
disordered eating and BID (2, 9), generally resulting in weight
loss, improvement of eating behavior and BID (10–13). In the
context of obesity treatment, this creates a contrast between
CBT and conventional behavioral treatment, which aims for
behavioral change and induces weight loss in the short term, but
often fails to promote long-term weight loss maintenance. CBT
focuses not only on behavioral change for weight loss, but on
cognitive change, such as improvement of BID, to help prevent
weight regain (9, 14). As a result, it has been reported that
improvement of BID is correlated with both weight loss during
weight loss treatment and weight change after the treatment (15,
16). However, this raises questions that need to be clarified: Is
the improvement of BID during CBT for obesity due to weight
loss per se? Are there factors related to the improvement of BID
that are independent of weight loss? Previous studies that have
examined correlates of BID are either cross-sectional studies
(17–22) or longitudinal studies of non-CBT interventions, most
of which were bariatric surgery (23–28). To the best of our
knowledge, no study has longitudinally examined the relation

between improvement of BID through CBT and the change in
factors other than weight loss.

We have a CBT-based treatment program that puts
emphasis on both weight reduction and cognitive change,
particularly on improvement of BID. Identifying factors for
which improvement is associated with improvement of BID may
contribute to both weight loss and prevention of weight regain
after treatment. The purpose of this study was to determine if
improvement of factors other than weight loss are associated
with BID improvement.

For this study, because of the scarcity of previous
longitudinal studies that examined factors through which
improvement was related to the improvement of BID, we
selected candidates for such factors based on the previous
studies mentioned above (17–28). The factors included sex
(17, 18), BMI (17, 23), depression (19, 24, 25), anxiety (24),
binge eating (18–20, 26), self-esteem (18, 19, 21, 27), and
perfectionism (19, 22, 28).

Materials and methods

Study design

This retrospective analysis was done based on the physical
and psychosocial data of 165 people with overweight (n = 73)
or obesity (n = 92) who joined and completed our CBT-based
weight loss treatment between 2012 and 2019 at the outpatient
clinic for obesity of the Department of Psychosomatic Medicine
at Kyushu University Hospital. Our treatment program consists
of two phases, as previously described (29). The first phase is the
weight loss phase. A CBT-based intensive weight loss program
is provided in this phase, which lasts 7 months. Participants
who lost at least 5% of their initial body weight during the
weight loss phase entered the next phase we call the weight
maintenance phase, which lasts 3 months. Of the 204 women
who participated, 165 completed the 7-month weight loss phase.
Of the 165 who entered the weight maintenance phase, 161
completed the weight maintenance phase. It should be noted
that, for the present study, the data at baseline (before the
weight loss phase) and at the end of the seventh month (at
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the end of the weight loss phase) were used. All patients had
provided informed consent and their permission for the use
of their anonymized data when signing up for the program.
The Institutional Review Board of Kyushu University Hospital
approved the study protocol.

Eligibility

All patients were women, aged 20–65 years, with a BMI
of 25 kg/m2 or higher. They were able to complete the self-
report questionnaires without assistance. They had no physical
impairment that would interfere with simple exercise. Exclusion
criteria for the study were as follows: weight loss of > 5 kg
during the previous 6 months, current diagnosis of BN, past
history of anorexia nervosa, current pregnancy or breast feeding,
planning to become pregnant within the next 24 months, taking
any medication that would affect body weight, suffering from
any health disorder affecting body weight, currently receiving
treatment for psychiatric disorders or planning to move within
the next 10 months. At their first visit, the principal investigator
explained details of the CBT-based weight loss program to
patients seeking weight loss treatment. Those who met the
eligibility criteria were enrolled in the study. After informed
consent was obtained, data on the patients’ demographics,
lifestyle, and health history were collected.

Weight loss intervention

Cooper et al. (9) developed the original CBT program for
persons with obesity. We modified it for use in a group-therapy
setting (30, 31). It includes the clinical guidelines on obesity
of the US National Institutes of Health (32). Our program
is conducted in groups of up to 10 people. It consists of 35
group sessions, each lasting 90 min, and five individual sessions
over the 44-week period. Sessions are held once a week for
the first 34 consecutive sessions, and once every 2 weeks for
the rest of the sessions. The content of each session is shown
in Supplementary Table 1. Two physicians and two certified
nutritionists were involved in the treatment of the participants
of this study. All participants were instructed to keep a daily
food diary to keep track of their food and drink intake and to
record the number of steps they took with a pedometer every
day. They were also advised to consume a regular daily food diet,
approximately 1,400–1,500 kcal on average, which was 500 kcal
less than their baseline total calorie intake. The nutritionists
examined their food diary and checked the nutritional balance
of their diet. The participants were instructed to increase their
exercise level to moderate intensity, such as walking (8000–
10000 steps per day). A series of stress-management sessions
was also included in the program, namely, lectures on cognitive
reconstruction, problem solving, and assertion training. The last

seven sessions of weight loss phase focused on BID, weight goals,
and primary goals to prepare for the weight maintenance phase.
In the intervention for BID, cognitive behavioral strategies were
used to help those who tended to avoid body exposure, checked
their body frequently, or had recurrent negative thoughts about
their appearance (33). The goal of these strategies were: (i)
To provide education about the role of body image in weight
control and the development and maintenance of body image
concerns, (ii) To identify body image concerns, (iii) To address
these concerns, and (iv) To encourage the development of a
positive body image (9). In every session, the participants were
encouraged to engage in a cognitive-behavioral task related to
that week’s theme and to record their attempts to perform
the task on their monitoring records, together with associated
thoughts. The outcome was then reviewed with an emphasis
on whether or not the actual outcome was predicted by the
participant (9). The main emphasis of the weight maintenance
phase was on helping patients acquire the strategies and skills
needed for long-term weight control, which included the
regular monitoring of weight, the use of appropriate cognitive
responses, and the practice of behavioral skills both to minimize
significant weight fluctuations and to correct any significant
changes which occur (9).

Anthropometric measurements

Height and weight were measured and BMI was calculated
at the beginning and at the end of the weight loss phase. %TWL
(100 × weight loss/body weight) was calculated at the end of the
weight loss phase.

Psychosocial assessment

All participants completed a battery of self-reported
psychosocial inventories before and at the end of the
weight loss phase.

Body image dissatisfaction
The Body Shape Questionnaire (BSQ) was used to assess

BID. The BSQ has demonstrated good reliability and validity in
previous research (34, 35) and has been widely used in studies
of BID for both non-clinical and clinical populations, including
people with obesity. It is a 34-item self-report questionnaire,
with each item scored from 1 (“never”) to 6 (“always”), giving
a range from 34 to 204 for the sum of all items scores. Higher
scores reflect greater BID. We used the Japanese version of BSQ,
verified for reliability and validity by Kobayashi et al. (36).

Depression
The Japanese version of the Center for Epidemiologic

Studies-Depression Scale (CES-D) was used to assess
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depression. The test–retest reliability and concurrent validity
have been fully documented (37). CES-D is a 20-item self-
report questionnaire. The score ranges from 0 to 60, with a
higher score indicating the presence of more severe depressive
symptoms (38).

Anxiety
The Japanese version of the State-Trait Anxiety Inventory

(STAI) was used to assess anxiety (39). STAI is a self-reporting
questionnaire consisting of two scales, with STAI-1 assessing

state anxiety and STAI-2 assessing trait anxiety. Each scale
consists of 20 items indicating the presence or absence of anxiety
symptoms (40). The score of each scale ranges from 20 to 80,
with higher score indicating higher anxiety.

Perfectionism
The Frost Multidimensional Perfectionism Scale (MPS-

F) was used to evaluate perfectionism. MPS-F is a 35-item
questionnaire that measures six dimensions of perfectionism
(41): Concern over mistakes, Personal standards, Parental

TABLE 1 Changes in clinical data from before to after the weight loss phase.

Characteristics Baseline End of weight loss phase P-value* d

Mean Max Min Mean (SD) Max Min

Age 49.3 ± 10.5 65.0 22.0
Body weight (kg) 78.4 ± 14.0 139.9 56.0 67.2 ± 12.8 120.2 48.7 <0.0001 0.84
BMI (kg/m2) 31.8 ± 5.2 53.5 25.1 27.3 ± 4.8 47.0 20.8 <0.0001 0.90
% total weight loss 14.2 ± 5.3 33.0 4.0 0.90
BSQ 116.3 ± 30.2 195 45 96.9 ± 31.5 186 35 <0.0001 0.63
CES-D 11.4 ± 7.7 44 0 11.5 ± 8.2 45 0 0.5519 0.01
STAI-state 42.0 ± 9.3 70 20 40.2 ± 10.3 75 20 0.082 0.18
STAI-trait 44.1 ± 11.7 72 20 43.8 ± 11.2 75 20 0.8193 0.03
BES 13.0 ± 6.8 39 0 7.0 ± 5.4 22 0 <0.0001 0.98
MPS-F 88.3 ± 19.9 142 42 86.4 ± 18.3 159 45 0.0447 0.16

*Evaluated with the paired t-test. d: Cohen’s d.
Values are expressed as the means ± SD. BMI, body mass index. BSQ, Body Shape Questionnaire. CES-D, Center for Epidemiologic Studies-Depression Scale; STAI, State-Trait Anxiety
Inventory; BES, Binge Eating Scale; MPS-F, total scale scores of Frost Multidimensional Perfectionism Scale.

TABLE 2 Correlations between 1BSQ and baseline clinical variables.

1BSQ BMI BSQ CES-D STAI-state STAI-trait BES MPS-F

1BSQ -
BMI 0.0030 -
BSQ −0.3483*** 0.2643*** -

CES-D −0.0577 0.1433 0.3673*** -

STAI-state −0.1220 0.1065 0.2831*** 0.5651*** -

STAI-trait −0.0437 0.0694 0.3678*** 0.6905*** 0.6278*** -

BES −0.1881* 0.3247*** 0.5062*** 0.3126*** 0.2112** 0.2897*** -

MPS-F −0.0158 0.1376 0.3523*** 0.1899* 0.1290 0.3463*** 0.2054** -

*p < 0.05; **p < 0.01; ***p < 0.001.
1 = values at the end of weight loss phase minus values at baseline. BSQ, Body Shape Questionnaire; BMI, Body mass index; CES-D, Center for Epidemiologic Studies-Depression Scale;
STAI, State-Trait Anxiety Inventory; BES, Binge Eating Scale; MPS-F, total scale scores of Frost Multidimensional Perfectionism Scale.

TABLE 3 Correlations between 1BSQ and change in clinical variables.

1BSQ %TWL 1CES-D 1STAI-state 1STAI-trait 1BES 1MPS-F

1BSQ -

%TWL −0.2232** -

1CES-D 0.2710*** −0.0455 -

1STAI-state 0.2168** −0.0118 0.4886*** -

1STAI-trait 0.1813* −0.1232 0.4193*** 0.5323*** -

1BES 0.3999*** −0.1465 0.0923 0.1430 0.1857* -

1MPS-F 0.1777* 0.0758 0.2106** 0.1562 −0.0335 0.1189 -

*p < 0.05; **p < 0.01; ***p < 0.001.
1 = values at the end of weight loss phase minus values at baseline. BSQ, Body Shape Questionnaire; %TWL, percent total weight loss; CES-D, Center for Epidemiologic Studies-Depression
Scale; STAI, State-Trait Anxiety Inventory; BES, Binge Eating Scale; MPS-F, total scale scores of Frost Multidimensional Perfectionism Scale.

Frontiers in Psychiatry 04 frontiersin.org

https://doi.org/10.3389/fpsyt.2022.1025946
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/


fpsyt-13-1025946 October 19, 2022 Time: 10:29 # 5

Yokoyama et al. 10.3389/fpsyt.2022.1025946

expectations, Parental criticism, and Doubts about actions,
and Organization. Respondents rate their degree of agreement
with various statements on a scale of 1 (strongly disagree)
to 5 (strongly agree). A higher score indicates a higher
level of perfectionism. The MPS-F has demonstrated adequate
reliability (41) and validity, and the Japanese version has been
validated (42).

Binge eating
The Binge Eating Scale (BES) was used to assess binge

eating (43). It is a 16-item self-report questionnaire designed
to measure the behavioral and emotional/cognitive symptoms
associated with binge eating. Each item presents three or four
differently weighted statements, with a final score varying from
0 to 46. The original BES has been translated into Japanese and
back-translated by Sawamoto et al. (29). Although it has not
yet been standardized, Cronbach’s alpha for the overall scale
in the present study was 0.9419, which we considered to have
good reliability.

Statistical analysis

All statistical analyses were done with the JMP pro 15.1.0
software package (SAS Institute Inc., Cary, NC, USA). Changes
in clinical data from before to after the weight loss phase
were assessed by paired t-tests. Effect sizes were calculated
using Cohen’s d and were classified as small (< 0.30), medium
(0.30–0.80), and large (> 0.80) (44). The Pearson correlation
coefficient test was used to examine the correlations of 1BSQ
with the change in body weight (percent total weight loss;
%TWL), BSQ, CES-D, STAI-state, STAI-trait, BES, and MPS-
F. We also assessed the correlations between 1BSQ and the
baseline data for these variables. A multiple regression analysis
was performed using the forced entry method to examine
factors that were independently associated with 1BSQ. We
conducted the multiple regression analysis with factors that were
shown to be associated with 1BSQ in the Pearson correlation
coefficient test.

Results

As shown in Table 1, significant decreases in body weight
and BMI and improvement in the BSQ, BES, and MPS-F scales
were noted at the end of the weight loss phase when compared to
baseline, as shown by the large effect sizes (Cohen’s d) except for
MPS-F. There were no significant changes in the scales of CES-
D or the STAI. Pearson correlation coefficient test demonstrated
that 1BSQ was significantly associated with the following
variables: baseline BSQ, baseline BES, %TWL, 1CES-D, 1STAI-
state, 1STAI-trait, 1BES, and 1MPS-F (Tables 2, 3). Multiple
regression analysis showed that baseline BSQ, baseline BES,
%TWL, 1CES-D, and 1BES were independently associated
with 1BSQ (Table 4).

TABLE 4 Multiple regression analysis of 1BSQ and clinical variables.

Independent variables β p

Age 0.0388 0.5815
Baseline BSQ −0.4378 <0.0001
Baseline BES 0.3401 0.0013
%TWL −0.2051 0.0035
1CES-D 0.1772 0.0223
1STAI-state 0.0692 0.3969
1STAI-trait −0.0634 0.4324
1BES 0.4910 <0.0001
1MPS-F 0.0341 0.6233

β: standard regression coefficients.
1 = values at the end of weight loss phase minus values at baseline.
*Age, baseline BSQ, baseline CES-D, baseline BES, %TWL, 1CES-D, 1STAI-state,
1STAI-trait, 1BES, and 1MPS-F were entered as independent variables in a direct
multiple regression model with 1BSQ as the dependent variable. Adjusted R2 = 0.3687,
F = 10.7353, P < 0.0001.
%TWL, percent total weight loss; BSQ, Body Shape Questionnaire; CES-D, Center
for Epidemiologic Studies-Depression Scale; STAI, State-Trait Anxiety Inventory;
BES, Binge Eating Scale; MPS-F, total scale scores of Frost Multidimensional
Perfectionism Scale.

Discussion and conclusion

This study examined if improvement of factors other
than weight loss is associated with the improvement of BID
during CBT for obesity. We found that not only weight loss,
but also improvement of depression and binge eating were
independently associated with improvement of BID. Thus,
although no definitive conclusion can be made regarding
causality, the results indicate that weight loss is not the only
factor contributing to amelioration of BID during CBT for
obesity. Consistent with the majority of previous studies (16,
45–49), improvement of BID was associated with weight loss.
However, there have been a few other studies that found no
association between weight loss and reduction in BID (50–52).
One possible explanation for this inconsistency may be that
these studies used different questionnaires to assess BID, such as
the Multidimensional Body Self-Relations Questionnaire (53),
Body Cathexis Scale (54), and Body Parts Satisfaction Scale (55).
The use of these different questionnaires may have resulted in
the assessment of different elements or different aspects of BID.
However, the studies that used BSQ have consistently shown
a positive correlation between weight loss and improvement
of BID (23). Another explanation for the inconsistency is that
there may be factors mediating the relation between weight
loss and the improvement of BID. Ginis et al. reported that
perceived changes to one’s body and perceived improvements
in one’s physical abilities were more consistently correlated to
BID change than were actual physique-related changes (56).
Cernelic-Bizjak et al. showed a significant, yet weak, association
between weight loss and change in BID, arguing that actual
changes to the body may be less important than perceived
changes (26). They also argued that other therapeutic or/and
psychosocial aspects and the context of the intervention and/or
personal life, in addition to weight loss, may have elicited
body image improvements. In fact, this seems in line with a
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systematic review that revealed, though the studies were not
limited to individuals with obesity, that intuitive eating, CBT,
self-compassion, and exercise are helpful in promoting positive
body image (57). Based on these, it seems reasonable to assume
that how and to what extent one perceives the actual change to
their body differ depending on the individual and the situation,
leading to the discrepancies between the studies in terms of
the relation between weight loss and improvement of BID. This
study did not measure perceived change to the body, which will
need to be addressed in future research.

The reduction of binge eating was associated with the
amelioration of BID, even after controlling for weight change.
Given that our CBT focuses on eating behavior before focusing
on cognitive aspects such as BID and considering that,
accordingly, participants’ eating behavior usually improves early
in the intervention, it can be assumed that improvement of binge
eating influenced the reduction of BID. Again, it is hypothesized
that there is a mediating factor between reduction of BID and
improvement of binge eating. As we have discussed, BID may
be affected if there is a change in the way one perceives the
actual change to the body, and it is likely that such a change
depends on the context of weight loss, such as the clinical
course of the binge eating. In other words, the fact that a
patient successfully improved binge eating might have had a
positive impact on the way she looks at her body, leading to the
amelioration of BID. This hypothesis seems to be in line with
previous studies that examined factors associated with BID. In a
cross-sectional study that assessed bariatric surgery candidates
with extreme obesity, Bianciardi et al. demonstrated that the
“need for approval” dimension of insecure attachment style was
an independent predictor of BID (58). It seems theoretically
possible that a certain dimension of insecure attachment style
affects the way one looks at one’s body, thereby influencing BID.
In a longitudinal study, Annesi et al. found that treatment type
and increased physical activity was associated with improved
body satisfaction, even after controlling for weight changes (59);
It is possible that treatment settings (e.g., group vs. individual)
and physical activity have an impact on the way one looks at
one’s body, which would affect change in BID. In this light,
factor(s) that either represent or influence the way one looks at
one’s body seem to be a worthwhile direction of research inquiry.
One such possible factor is self-esteem. This is because, although
in cross-sectional studies for bariatric surgery candidates, self-
esteem has been shown to be correlated to both BID (18, 19)
and binge eating (60, 61). Also, theoretically, it may function as
a measure of the way one looks at one’s body. Another possible
factor is self-efficacy; it has been shown that changes of self-
efficacy predicted variance in change of BID (56), and it can
also theoretically influence the way one looks at one’s body.
Unfortunately, the present study did not examine either of these
factors. Future research will be necessary to examine the possible
mediating roles of self-esteem and self-efficacy, in longitudinal

studies of people with obesity who are not candidates for
bariatric surgery.

Another important consideration related to binge eating
is that the mean BES score at baseline of 13.0 ± 6.8 was
below 18, the cut-off score suggestive of BED. In fact, we
had 36 participants (21.8%) whose baseline BES scores were
18 or higher (data not shown). Regarding this, we found that
participants with baseline BES scores of 18 or higher had score
reductions on a wide range of items, while for those with
baseline BES scores below 18 the score reductions tended to be
seen on items related to loss-of-control eating (LOC eating; the
subjective sense that one cannot stop eating or control what or
how much one is eating) (62–64) (Supplementary Tables 2, 3).
For those who had a baseline BES score below 18 and were
unlikely to meet the criteria for BED, CBT was useful in reducing
their LOC eating.

The improvement of depression was associated with the
amelioration of BID. Although we did not examine this, it is
possible that improvement of self-esteem mediated the relation
between improvement in depression and BID; previous studies
have reported a positive association between improvement in
depression and BID in people who underwent bariatric surgery
(65, 66). It should be mentioned that depression scores showed
no significant changes after treatment. Additional analyses
showed that, in the subgroup of participants who had a median
or higher level of depression scores at baseline, the improvement
in BID was significantly greater in those with an improvement
in depression scores than those without (data not shown).

Regarding perfectionism, previous studies assessed either
the cross-sectional relation between perfectionism and BID
(19, 22) or the predictive function of perfectionism at baseline
for the post-CBT score of BID (28), as we have mentioned.
However, the mechanism of the relation between BID and
perfectionism has not been fully discussed. It may be that
people with high perfectionism have high standards of body
image, which can highlight the discrepancy between the
ideal body and the actual body, leading to their high BID
scores. The present study assessed the relation between the
improvement of perfectionism and the amelioration of BID and
found that, although these two factors are correlated, they are
not independently associated when weight loss, baseline BID,
depression, anxiety, binge eating, and perfectionism data, and
improvements of these variables are controlled for. Thus, this
implies that improvement of perfectionism does not play a
central role in the amelioration of BID.

A strength of our study is the longitudinal nature of
our study design. To the best of our knowledge, this is
the first longitudinal study that assesses associations between
improvement of BID and changes in other psychological factors
such as depression, anxiety, and perfectionism, and eating-
related factors such as binge eating during weight loss treatment.
Our study includes several limitations. First, because of the
study design, the results cannot be used to determine a
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causal relation between BID and psychological factors such
as binge eating or depression. Second, we did not include
self-esteem and self-efficacy as possible correlates of BID,
despite their previously shown associations with BID. Third, the
participants were all Japanese women, thus the findings cannot
be generalized to patients with obesity in general.

In conclusion, the present study indicated that improvement
of binge eating and depression may bring about a reduction of
BID. Focusing on amelioration of binge eating and depression
as well as weight loss during CBT for obesity may improve BID
and contribute to long-term weight maintenance.
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