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Background: In the treatment of depression, improvements in both clinical symptoms and social adaptation are
important. Previous studies have shown that cognitive distortion and depressive symptoms are mutually related,
and that depressive symptoms and social adaptation are related to each other. However, it is unknown how these
three factors interrelate. Therefore, this study examined the relationship between cognitive distortion, depressive symptoms, and social adaptation.
Methods: The final analyzed sample consisted of 430 employees of a manufacturing company in Japan (74.2%
male, 24.7% female, 1.2% unknown). Participants completed the Worker's Cognitive Distortion Scale (WCDS),
Beck Depression Inventory-Second Edition (BDI-II), and Social Adaptation Self-Evaluation Scale (SASS). The
WCDS was further divided into two subscales: self-contained cognitive distortion (WCDS-S) and environmentdependent cognitive distortion (WCDS-E). We used a covariance structure analysis for the main analysis and
examined the relationship between these three variables’ scores.
Results: The results revealed that both the WCDS-S and WCDS-E affected social adaptation indirectly via depressive symptoms, and that the WCDS-S additionally affected social adaptation directly. It was further revealed
that the WCDS-S exerted a greater effect on depressive symptoms than the WCDS-E.
Limitations: The participants were healthy cases. As such, one must be cautious about applying the results of
healthy cases to clinical cases.
Conclusions: This study indicates that cognitive distortion affects social adaptation directly and that it is indirectly mediated by depressive symptoms. Thus, professionals are required to attempt to treat depressive
symptoms and improve social adaptation by considering that interventions in cognitive distortion may be effective.

1. Introduction

Co-operation and Development, 2012), high depression relapse rates
(Angst, 1997), and problems in reintegrating employees back into work
(Ervasti et al., 2013). In view of these problems, researchers believe
that a person's readiness to return to work should be determined not
only by an improvement in depressive symptoms but also by a satisfactory level of social adaptation.
According to Bosc (2000), social adaptation concerns the interactions between an individual and the environment, and it describes the

Over the years, efforts to treat depression have focused on improving depressive symptoms. However, there is now increasing attention on improving social adaptation (Kupferberg et al., 2016;
Sheehan et al., 2017). Social adaptation has been particularly relevant
to industry, where many employers face an increasing number of leaves
of absence due to psychiatric conditions (Organisation for Economic
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individual's ability to perform professional and social roles, including
with respect to one's partner or family. Accordingly, Bosc et al. (1997)
developed the Social Adaptation Self-Evaluation Scale (SASS) premised
on the behavioral model. In the behavioral model (Libet and
Lewinsohn, 1973; Coyne, 1976; Rehm, 1977; Lewinsohn et al., 1979;
Seligman, 1981), it is considered that exposure to stress leads to depressive symptoms, and depressive symptoms reduce opportunities for
adaptive behavior and thus decrease opportunities for positive reinforcement, resulting in impaired social adaptation. Simply put, altered social adaptation is a secondary effect that results from depressive
symptoms.
Some studies have examined the role of pharmacotherapy in approaches for improving social adaptation and suggested that some antidepressants are effective in improving social adaptation (Healy, 2000;
Keller, 2001; Briley and Moret, 2010). The behavioral model of depression suggests a mechanism by which pharmacotherapy improves
social adaptation; that is, as the pharmacotherapy reduces the depressive symptoms, the patient feels more motivated to engage in adaptive
behavior, which creates more opportunities for positive reinforcement.
Although drugs can improve symptoms, the next steps in the recovery process may depend on how empowered the individual becomes
and how well they can access environmental resources.
Hence, when examining the effect of an intervention for improving
social adaptation, one must consider the role of several variables involved in the process, in addition to the symptoms.
According to Beck's cognitive theory, one possible variable is cognition (Beck, 1976, 1979). Individuals with depression may have underlying cognitive patterns that increase their risk of relapse after their
depressive symptoms improve (Hedlund and Rude, 1995). In other
words, their depression schema may easily reactivate as they gain more
opportunities for social engagement. Thus, cognitive therapy (CT)
based on Beck's cognitive theory may help to improve social adaptation
because it addresses the distorted cognition that can increase the risk of
relapse. There is plenty of convincing evidence that CT is effective for
treating depression and preventing relapse (Matsunaga et al., 2010;
Marco et al., 2018). Nonetheless, no studies have examined the relationship between cognitive variables, depressive symptoms, and social adaptation.
However, the literature does offer some clues about this relationship. The SASS, which is a measure of social adaptation in individuals
with depression, posits that depressive symptoms predict social adaptation (Bosc, 2000), suggesting a causal pathway from depressive
symptoms to social adaptation. As for the relationship between depressive symptoms and cognitive variables, the cognitive model posits
that cognition predicts emotion and behavior (Beck, 1976). There is
also a causal pathway from the cognitive variables to depressive
symptoms. According to the cognitive theory, emotion generates behavior (Weishaar, 1993). Thus, we can assume a causal chain between
the three variables, whereby cognition leads to depressive symptoms,
and depressive symptoms lead to social adaptation.
The particular cognitive variable that we focused on in the present
study was cognitive distortion.
In this study, cognitive distortion was measured using the Worker's
Cognitive Distortion Scale (WCDS; Ota et al., 2014). WCDS is useful for
measuring cognitive distortions that be easy to occur in the workplace,
and that cause biased recognition on things happening in the environment.
Its 15 items are divided into two subscales: self-contained cognitive
distortion (WCDS-S) and environment-dependent cognitive distortion
(WCDS-E). The following is an example of an item of the WCDS-S
subscale: “If I complete a task but am not satisfied with the result, I
believe that I have failed the task.” A high score for this factor indicates

the presence of cognitive distortion that has resulted from judging
matters using one's own criteria, without being influenced by others.
The following is an example of an item of the WCDS-E subscale: “When
others seem upset, I assume that I must have done something to upset
them.” A high score on this factor indicates that there is cognitive
distortion that has resulted from dependency on the social environment
and negative thinking. The WCDS is reported to have excellent reliability and validity (Ota et al., 2014). It is useful in the following ways: it
was developed for use with workers and it has a two-factor structure.
Therefore, it is possible to examine cognitive distortion in more detail.
From the above, we assumed a causal pathway in the order of
cognitive distortion, depressive symptoms, and social adaptation, and
we examined the pathway using covariance structure analysis. This
originality of this research is that it examined these relationships.
Further, this study used an analog design and assumed that depression
is on a continuum with a healthy state (e.g., Flett et al., 1997; Cox et al.,
1999).
2. Methods
This is a cross-sectional study using a questionnaire.
2.1. Participants
The participants were 550 employees of manufacturing company in
Shimane, Japan.
We requested this company's cooperation for this study based on
two points: it is a large-scale company with more than 300 employees
and it has putting efforts into ensuring the mental health of its employees. Through the company's office, instructions and the questionnaire were distributed to each employee. They received an overview of the study and a written explanation, and participants who gave
their informed consent completed the questionnaire. A response was
obtained from 490 people, and the analysis target was reached as 430
people provided valid responses (effective response rate: 87.8%; 74.2%
male, 24.7% female, 1.2% unknown). The sample size was calculated to
have a confidence coefficient of 95%, a confidence interval of 10% or
less, and a Japanese worker rate (population rate) of about 60%, resulting in a required sample size of 369. The number of participants in
this study meets this criterion. The explanation provided to participants
stated the following: the data gathered in this study would be analyzed
so that individuals could not be identified, only the data of those who
consented would be analyzed, and no disadvantages would arise because of consenting or not consenting to participate in the study. This
study was approved by the Institutional Review Board of the Faculty of
Medicine, Tottori University (authorization number 1703A228).
2.2. Measures
The questionnaire collected data about the participants’ personal
attributes and included the three scales to measure cognitive distortion,
depressive symptoms, and social adaptation.
2.2.1. Personal attributes
The questionnaires included the following items describing the
participants’ personal attributes: age, sex, occupation, form of employment, consultation history of psychiatric or psychosomatic disorders (yes/no), family history of illness (yes/no), chronic physical
illness (yes/no), living with the family (yes/no), number of years in the
present job (years of experience), and level of social support.
The level of social support was assessed with the following three
questions, each of which was rated on a 4-point scale (ranging from
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SASS is a 21-item self-report scale for measuring the social functioning
of individuals with depression. The scale covers four broad areas of
social functioning: work, spare time, family, and organizing and coping
with the environment. Participants answer questions about their motivations, self-awareness, and satisfaction regarding the different roles
they play in their daily lives, including their roles as parents, partners,
colleagues, and friends. The score for each item ranges from 0 to 3, and
the total score ranges from 0 to 60. The Japanese version of the scale
was used in this study, which was developed and validated by Goto
et al. (2005). A score of 35–52 indicates a normal level of social functioning (80% of the population falls within this range). A score of less
than 25 indicates impaired social functioning (Ueda et al., 2011). In the
present study, the SASS had an internal consistency (coefficient α) of
0.81, and the original standard is 0.76.

completely disagree to completely agree; 0–3): “Do you have someone
in your life whom you could rely on for support in times of trouble?”
“Do you have someone to talk to when you are sick in bed?” and “Do
you have someone in your life with whom you can discuss your worries
and problems?” The level of social support was thus scored from 0 to 9,
with a higher score indicating a higher level of social support.
2.2.2. Depressive symptoms
Depressive symptoms were measured using the Beck Depression
Inventory-Second Edition (BDI-II) (Beck et al., 1996). The BDI-II is a 21item self-report scale for measuring the severity of depressive symptoms. Each of the 21 items corresponds to a symptom of depression and
is scored on a 4-point scale (consisting of four statements); the score
indicates the severity of the symptom in question. The score for each
item ranges from 0 to 3, and the total score ranges from 0 to 63. The
Japanese version of the scale was used in this study, which was developed and validated by Kojima et al. (2002). According to
Beck et al. (1996), the cut-off score for depression is 17 (a score of 17 or
more indicates that depression is present). In the present study, the BDIⅡ had an internal consistency (coefficient α) of 0.92, and the original
standard is 0.87.

2.3. Statistical analyses
All of the statistical analyses were performed using the SPSS Ver.25
(IBM Corp., Armonk, NY, USA) and AMOS 24.0 software (IBM Corp.,
Armonk, NY, USA). First, we examined the personal attributes and the
average (mean ± standard deviation) scores on each scale. Next, we
examined two models of the relationship between cognitive distortion,
depressive symptoms, and social adaptation; one examined their relationship with the WCDS and the other examined their relationship
with the two subordinate scales of the WCDS.
In the first model review, the Pearson correlation coefficients and
partial coefficients between the three scales (the total scores of the
WCDS, BDI-II, and SASS) were calculated. Next, a covariance structure
analysis was performed to examine the model. The WCDS, BDI-II, and
SASS were entered into this model. In this analysis, we assumed that
there were two pathways: an indirect pathway from the WCDS to the
SASS with the BDI-Ⅱas the mediator, and a direct pathway from the
WCDS to the SASS.
As mentioned previously, the WCDS consists of two subscales (the
WCDS-S and WCDS-E). As such, we assumed that each subscale could
separately correlate with depressive symptoms and social adaptation. In
this analysis, we also assumed two pathways: an indirect pathway from
the two WCDS subscales to the SASS with the BDI-Ⅱ as the mediator,
and a direct pathway from the WCDS subscale to the SASS. Accordingly,
the Pearson correlation coefficients and partial coefficients between
each subscale of the WCDS (i.e., the WCDS-S and WCDS-E), and the
BDI-II and SASS were calculated. Then, the variables were modeled,
and the data were subjected to a covariance structure analysis. In the
covariance structure analyses, the pathways exhibiting nonsignificant
partial coefficients were removed from the saturated model until an
optimum model was identified.
The measures used to test the model were the chi-square test statistic (χ2), goodness-of-fit index (GFI), adjusted goodness-of-fit index
(AGFI), comparative fit index (CFI), and the root mean square error of
approximation (RMSEA); the confidence interval (CI) was 90% in each
case. The following results were deemed to indicate an acceptable fit:
GFI > 0.90, AGFI > 0.85, CFI > 0.95, and RMSEA < 0.08. The following results were deemed to indicate a good fit: GFI > 0.95,
AGFI > 0.90, CFI > 0.97, and RMSEA < 0.05 (SchermellehEngel et al., 2003).

2.2.3. Cognitive distortion
Cognitive distortion was measured using Ota et al. (2014) WCDS
(supplementary material). The WCDS is a 15-item self-report scale for
measuring cognitive distortion in an occupational context. Factor analysis has revealed that the 15 items are divided into two subscales: the
WCDS-S (9 items) and WCDS-E (6 items). Each item is rated on a 4point scale (0 = never, 1 = hardly ever, 2 = usually, and 3 = always).
The WCDS is reported to have excellent reliability and validity
(Ota et al., 2014). With regard to reliability, internal consistency of
WCDS was evaluated with Cronbach's alpha, and findings indicated
excellent internal consistency (WCDS-S = 0.91, WCDS-E = 0.81).
Concurrent validity was evaluated by calculating Pearson's product
moment correlation coefficient between the WCDS total score and each
factor score, and the 12-item General Health Questionnaire (GHQ-12)
total score and state anxiety of State-Trait Anxiety Inventory (STAI-S).
Findings indicated that the GHQ-12 was moderately correlated with the
WCDS total score (r = 0.58, p < .001), WCDS-S (r = 0.56, p < .001),
and WCDS-E (r = 0.50, p < .001), and that the STAI-S was moderately
correlated with the WCDS total score (r = 0.54, p < .001), WCDS-S
(r = 0.52, p < .001) and WCDS-E (r = 0.48, p < .001). Construct
validity was evaluated by Freiss's kappa coefficient. Regarding the
WCDS 15 items, the rate of agreement between each item and cognitive
distortion was evaluated by 5 evaluators (graduate students majoring in
clinical psychology). As a result, the kappa coefficient was 0.94 (95%
CI = 0.88–1.00), and a high rate of agreement between raters was
obtained.
The following is an example of an item of the WCDS-S subscale: “If I
complete a task but am not satisfied with the result, I believe that I have
failed the task.” A high score for this factor indicates cognitive distortion resulting from judging matters using one's own criteria, without
being influenced by others. The following is an example of an item of
the WCDS-E subscale: “When others seem upset, I assume that I must
have done something to upset them.” A high score for this factor indicates cognitive distortion resulting from dependency on the social
environment and negative thinking. The total score for the WCDS
ranges from 0 to 45, with a higher score indicating stronger cognitive
distortion. In the present study, the WCDS, WCDS-S, and WCDS-E had
internal consistencies (coefficient α) of 0.92, 0.91, 0.79, respectively.

3. Results
3.1. Personal attributes and average (mean ± standard deviation) scores
Table 1 shows the participants’ personal attributes. Table 2 shows
the results for each scale.
Regarding the personal attributes, 92.4% of the sample was 20–59

2.2.4. Social adaptation
Social adaptation was measured using Bosc et al. (1997) SASS. The
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Table 1
Attributes of subjects.
Attribute
Age

Sex
Occupation
Form of employment
Consultation history of psychiatric or
sychosomatic disorders
Family history of illness
Chronic physical illness
Living with family
Years of experience
(Mean ± SD)
Social Support
(Mean ± SD)

Answer

N (430)

10's
20's
30's
40's
50's
60's
Unknown
Male
Female
Unknown
Manufacturing
Services
Clerk
Full time
Non-full time
Unknown
Yes
No
Yes
No
Yes
No
Yes
No
unknown

10
2.3
79
18.4
120
27.9
97
22.6
101
23.5
22
5.1
1
0.2
319
74.2
106
24.7
5
1.2
417
97.0
12
2.8
1
0.2
315
73.3
113
26.3
2
0.5
46
10.7
384
89.3
81
18.8
349
81.2
80
18.6
350
81.4
318
74.0
111
25.8
1
0.2
14.0 ± 12.7

Table 3
Correlations and partial correlation between total scores of WCDS, BDI-Ⅱ, and
SASS.

BDI-Ⅱ
WCDS
SASS

BDI-Ⅱ
<17
≧17
WCDS
WCDS-S
WCDS-E
SASS
≦25
26–34
≧35

292
138

67.9
32.1

13.63 (9.43)

77
212
141

17.9
49.3
32.8

31.45 (7.07)

1
0.57***(0.47***)
−0.57***(−0.47***)

−
1
−0.37***(−0.07)

−
−
1

3.2. Causal relationship between the WCDS, BDI-II, and SASS
3.2.1. Correlation coefficients and partial coefficients
Table 3 shows the Pearson correlations coefficients and the partial
coefficients between the total scores of the WCDS, BDI-II, and SASS. The
correlation coefficients calculated for each of the three pairs of the two
scales were all significant. The WCDS was correlated moderately with
the BDI-II (r = 0.57, p < .001) and with the SASS (r = −0.37,
p < .001). According to the partial coefficients, the BDI-II was correlated moderately with the WCDS (r = 0.47, p < .001) and SASS
(r = −0.47, p < .001). On the other hand, the partial correlation
coefficient between the WCDS and SASS was not significant
(r = −0.07, p = 0.15).

Table 2
Mean and standard deviation of each rating scale.
Mean (SD)

SASS

total scores, 141 (32.8%) had a normal level of social functioning, as
indicated by a SASS score of 35–52; 212 (49.3%) were borderline, with
scores ranging from 26 to 34; and 77 (17.9%) had impaired social
functioning, as indicated by a score of 25 or less. Given the lifetime
prevalence of depression in Japan (Ishikawa et al., 2016), the sample
featured a relatively high rate of depressive symptoms and a relatively
low level of social adaptation.

SD: Standard Deviation.

%

WCDS

( ): partial correlation *p < .05, **p < .01, ***p < .001.
BDI-Ⅱ: The Beck Depression Inventory-Second Edition.
WCDS:Worker's Cognitive Distortion Scale.
SASS: Social Adaptation Self-Evaluation Scale.

6.6 ± 2.2

N (430)

BDI-Ⅱ

3.2.2. Covariance structure analysis
A covariance structure analysis was performed to determine the
causal relationships between the three scales. We removed pathways
(from among those shown in Table 3) when the two variables did not
exhibit a significant correlation coefficient, leaving a model fit for the
analysis, as shown in Fig. 1 (χ2 = 2.126; df = 1, ns; GFI = 0.997;
AGFI = 0.980; CFI = 0.997; RMSEA ≤ = 0.08; with 90% CIs:
0–0.150). The model in Fig. 1 satisfied the goodness-of-fit criteria (an
acceptable fit: GFI > 0.90, AGFI > 0.85, CFI > 0.95, and
RMSEA < 0.08), and the result indicated that the first of the two assumed pathways was correct; that is, that cognitive distortion indirectly
affects social adaptation via depressive symptoms.

20.18 (8.12)
11.31 (5.41)
8.87 (3.25)

SD:Standard Deviation.
BDI-Ⅱ: The Beck Depression Inventory-Second Edition.
WCDS:Worker's Cognitive Distortion Scale.
WCDS-S:Cognitive distortion of self-contained.
WCDS-E:Cognitive distortion of environment-dependent.
SASS: Social Adaptation Self-Evaluation Scale.

R 2 =.324

WCDS

years of age. Men outnumbered women, accounting for 74.2% of the
sample. As almost as 97.0% of the participants were working in manufacturing, and 73.3% were full-time. Approximately 80% of the responses about a history of seeking specialist consultations, a family
history of illness, and chronic physical illness were negative. The
average (mean ± standard deviation) level of social support was
6.6 ± 2.2.
For the BDI-II's total scores, 138 (32.1%) of the participants were
suffering from depressive symptoms, as indicated by a BDI-II score of at
least 17 (the cut-off for depression screening). Regarding the SASS's

.569***

BDI-

R 2 =.325
-.570***

SASS

*

p <.05, **p <.01, ***p <.001

Fig. 1. The causal model between WCDS, BDI-Ⅱ, and SASS. A covariance
structure analysis was performed to determine the causal relationships between
the three scales. We assumed that there were two pathways: an indirect
pathway from WCDS to SASS with BDI-Ⅱ as the mediator, and a direct pathway
from WCDS to SASS. We removed pathways (from among those shown in
Table 3) when the two variables did not exhibit a significant correlation coefficient. This model showed good fit based on fit indices （χ2 = 2.126, df = 1,
n.s.; CFI = .997; RMSEA = .051, with90%Cls: 0-0.150).
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RMSEA < 0.05), and the results indicated that both of the cognitive
distortion subscales could indirectly affect social adaptation via depressive symptoms, and that the WCDS-S directly affects social adaptation.
The WCDS-S (β = 0.466, p < .001) and WCDS-E (β = 0.135,
p < .05) predicted the BDI-Ⅱ, together explaining 32.9% of its variance.
The WCDS-S influenced the BDI-Ⅱto a greater extent than the WCDS-E,
as indicated by the larger β value. The SASS was predicted directly by
the BDI-Ⅱ (β = −0.516, p < .001) and WCDS-S (β = −0.096,
p < .001). The indirect effect of the WCDS-S on the SASS was
β = −0.240 and the indirect effect of the WCDS-E on this outcome was
β = −0.070. The WCDS-S, WCDS-E, and BDI-Ⅱtogether explained
33.1% of the variance of the SASS. The WCDS-S affected social adaptation indirectly more than it did directly.
The model (Fig. 2) that differentiated between the subscales exhibited a greater goodness-of-fit than the model that only analyzed the
total scores of the WCDS (Fig. 1). Accordingly, we deemed the model
involving the two subscales of the WCDS to be more valid.

Table 4
Correlations and partial correlation between WCDS-S, WCDS-E, BDI-Ⅱ, and
SASS.

BDI-Ⅱ
WCDS-S
WCDS-E
SASS

BDI-Ⅱ

WCDS-S

WCDS-E

SASS

1
0.57*** (0.26***)
0.48*** (0.13**)
−0.57*** (−0.47‡)

−
1
.74*** (0.65***)
−0.39*** (−0.12*)

−
−
1
−0.28* (0.07)

−
−
−
1

( ): partial correlation *p < .05, **p < .01, ***p < .001.
BDI-Ⅱ: The Beck Depression Inventory-Second Edition.
WCDS:Worker's Cognitive Distortion Scale.
SASS: Social Adaptation Self-Evaluation Scale.
WCDS-S

-.096*
.466***
-.516***

BDI-

.739
WCDS-E

.135*

R 2 =.329

SASS
R 2 =.331

*

4. Discussion

p <.05, **p <.01, ***p <.001

Fig. 2. The causal model between two subscales of WCDS, BDI-Ⅱ, and SASS.
The WCDS consists of two subscales (the WCDS-S and WCDS-E). We assumed
that each subscale of WCDS could separately correlate with depressive symptoms and social adaptation.
Therefor a covariance structure analysis was performed to determine the causal
relationships between the WCDS-S, WCDS-E, BDI-II, and SASS. We also assumed
two pathways: an indirect pathway from the two WCDS subscale to SASS with
BDI-Ⅱ as the mediator, and a direct pathway from the WCDS subscale to SASS.
We removed pathways (from among those shown in Table 4) when the two
variables exhibited a nonsignificant correlation coefficient. This model showed
good fit based on fit indices （χ2 = 1.797, df = 1, n.s.; CFI = .999;
RMSEA = .043, with90%Cls: 0-0.144).

This study examined the relationship between cognitive distortion,
depressive symptoms, and social adaptation. The covariance structure
analysis indicated that the best model of this relationship was the one
shown in Fig. 2, which included self-contained (WCDS-S) and environment-dependent (WCDS-E) cognitive distortions.
The study revealed that both of the cognitive distortion subscales
affected social adaptation indirectly via depressive symptoms.
Moreover, the WCDS-S directly affected social adaptation. Cognitive
distortion and depressive symptoms explained approximately 33% of
the variance in social adaptation. It was further revealed that the
WCDS-S exerted a greater effect on depressive symptoms than the
WCDS-E. Social adaptation was affected, in descending order of magnitude, indirectly by the WCDS-S, directly by the WCDS-S, and indirectly by the WCDS-E.
The modeled variables of social adaptation suggest that improving
depressive symptoms is essential for achieving more socially adaptive
outcomes. Therefore, the alleviation of symptoms is important. The
results of the study support previous research that has found that reducing the severity of depressive symptoms explains more if not all of
concurrent improvements in psychosocial functioning (Vittengl et al.,
2004; Renner et al., 2014). However, given that cognitive distortion
affected social adaptation indirectly via depressive symptoms, and that
the WCDS-S directly affected social adaptation, cognitive assessment
and intervention may also be effective for improving social adaptation.
Scott et al. (2000) reported that the pharmacotherapy plus CT group
showed significantly greater improvements in depressive symptoms and
social function in the acute phase compared to the pharmacotherapy
alone group. In addition, Lester et al. (2011) studied the effects of
cognitive restructuring on individuals who interpreted uncertain circumstances as threatening. They reported that the intervention led to a
more positive future outlook and increased motivation to engage in
adaptive behavior. These results may be due to the fact that cognitive
distortion not only affects the symptoms but also directly affects social
adaptation, as shown in Fig. 2. In other words, this direct influence has
an impact on a person's perception of their interaction with themselves
and others and their social roles. It may also raise or lower an individual's readiness for adaptive behavior (e.g., motivation, interest,
etc.). Therefore, cognitive interventions such as CT may have a facilitating role in improving social adaptation. Considering these things, it
may be better to use not only pharmacotherapy but also CT to improve
social adaptation.
We also found that the WCDS-S and WCDS-E separately affected
depressive symptoms and social adaptation. This finding implies that
the WCDS-S has a greater effect on depressive symptoms and social
adaptation than the WCDS-E. In 1967, Beck defined six systematic

The WCDS predicted the BDI-Ⅱ (β = 0.569, p < .001), explaining
32.4% of the variance of the BDI-II. The BDI-II predicted the SASS directly (β = −0.570, p < .001), with the WCDS and BDI-II explaining
32.5% of the variance of the SASS. The indirect effect of the WCDS on
this outcome was β = −0.325.
3.3. Causal relationships between the WCDS subscales, the BDI-II, and the
SASS
3.3.1. Correlation coefficients and partial coefficients
Table 4 shows the Pearson correlations and the partial coefficients
between the two WCDS subscales (WCDS-S and WCDS-E), BDI-II and
SASS. The correlation coefficients all proved significant. They indicated
that the BDI-II was moderately correlated with the WCDS-S (r = 0.57,
p < .001), WCDS-E (r = 0.48, p < .001), and SASS (r = −0.57,
p < .001), and that the SASS was weakly correlated with the WCDS-S
(r = −0.39, p < .001) and WCDS-E (r = −0.28, p < .001). Regarding
the partial coefficients, the BDI-II was moderately correlated with the
SASS (r = −0.47, p < .001), and weakly correlated with the WCDS-S
(r = 0.26, p < .001) and WCDS-E (r = 0.13, p < .001). The WCDS-S
was weakly correlated with the SASS (r = −0.12, p < .001), whereas
the partial coefficient between the WCDS-E and SASS was not significant (r = 0.07, p = .18).
3.3.2. Covariance structure analysis
A covariance structure analysis was performed to determine the
causal relationships between the WCDS-S, WCDS-E, BDI-II, and SASS.
We removed pathways (from among those shown in Table 4) when the
two variables exhibited a nonsignificant correlation coefficient, leaving
a model fit for the analysis, as shown in Fig. 2 (χ2 = 1.797; df = 1, ns;
GFI = 0.998; AGFI = 0.979; CFI = 0.999; RMSEA = ≤ 0.05; with
90% CIs: 0.144). The model in Fig. 2 satisfied the goodness-of-fit criteria (a good fit: GFI > 0.95, AGFI > 0.90, CFI > 0.97, and
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errors in thinking (Beck, 1967). Since then, these errors have been renamed and extended by successive researchers (Carrie and
Ditomasso, 2005). These categories have provided a clinically useful
framework, helping the therapist and patient alike to understand the
cognitive structure in clinical therapy. However, a clear categorization
of cognitive distortion has proven difficult; attempts to develop tools for
measuring cognitive distortion have so far failed to yield clear-cut categories, and some of the categories overlap (Covin et al., 2011). Although the literature has failed to clearly categorize the various cognitive distortions, it has demonstrated the feasibility of distinguishing
between depressed and non-depressed cases (i.e., between those with
cognitive distortion and those without). The literature also discusses the
clinical effectiveness of quantifying the degree of cognitive distortion
(Özdel et al., 2014). In this study, we demonstrated that two subcomponents of cognitive distortion exert separate effects. We also demonstrated that a model describing how each WCDS subscale affects
depressive symptoms and social adaptation offers a better fit than a
model describing how the total WCDS score affects these items. These
findings imply that professionals, when attempting to treat depression
and improve social adaptation, should not only quantitatively consider
the degree of cognitive distortion in the patient but also qualitatively
consider the type of cognitive distortion that the patient exhibits.
One such type is the WCDS-S, in which the person experiences negative thoughts as a result of judging matters chiefly by his or her own
standards, as opposed to considering mainly the social environment.
Numerous studies have highlighted a common cognitive bias: individuals often ignore information that contradicts their self-concept in
order to maintain their self-consistency (e.g., Tesser and
Campbell, 1984; Greenwald and Banaji, 1989; Swann et al., 1992;
Brown, 1993). Evidence also suggests that individuals with depression
tend to focus on stimuli that carry negative meaning, struggle to avert
their attention from such stimuli, and lack the cognitive control to
process negative information (e.g., Heatherton, 2011; Foland-Ross and
Gotlib, 2012). Individuals who tend to interpret matters using their own
criteria (as is the case in the WCDS-S) may fail to think objectively and
flexibly, and thus perpetuate dysfunctional schemas of depression, resulting in depressive symptoms and impaired social adaptation.
Therefore, when treating depression with a view to improving social
adaptation, instead of only providing CT, professionals should measure
the patient's cognitive distortion in order to identify the degree to
which the patient suffers from WCDS-S. They should then formulate a
treatment plan accordingly and assess its effectiveness.
Furthermore, in recent years, cognitive impairments such as attention deficit and disability of executive functions that highlight a certain
rigidity in shifting the focus have been pointed out (Marazziti et al.,
2010), and information processing distortion such as cognitive distortion may be also considered as a symptom of cognitive impairment
(Gonda et al., 2015). Moreover, in treatment of well-known types of
cognitive distortion in depression such as negative schemata, patients
are taught by tasks involving working memory, inhibitory processes,
and problem solving to be able to exert cognitive control over their topdown negative biases. Impaired neurocognitive function thus is suggested to contribute to the development of negative schemata
(Roiser et al., 2012; Gonda et al., 2015). Since we did not directly investigate the relationship between cognitive distortion assessed with
WCDS and neurocognitive function, it is unclear whether these two
factors may have a causal relationship. However, considering that
WCDS measures how events in the work environment are interpreted by
people, that is, what attitude is more likely to be adopted to judge the
events, impaired neurocognitive function such as cognitive rigidity due
to dysfunctional executive function might have a role in the formation
of cognitive distortion assessed with WCDS. Further direct examination
of the relationships between these two factors is required to elucidate
the nature of their relationships.

4.1. Limitations
This study has some limitations. First, we conducted the study on
the premise that healthy cases are on a continuum with clinical cases.
As such, one must be cautious about applying the results of healthy
cases to clinical cases. Second, there have been few studies of the causal
relationship between cognitive distortion and social adaptation; as
such, further studies of this matter are required. Third, the participants
in this study were engaged in the manufacturing industry, and they had
a high rate of depressive symptoms and a low rate of social adaptation.
Therefore, there is a possibility that membership bias exists. Future
research should focus on a clinical sample and examine whether the
causal relationships observed in healthy groups also exist in patients
with depressive disorder, and whether interventions in cognitive distortion improve their social adaptation, while also considering the
impact of pharmacotherapy. It would also be desirable to conduct a
prospective study with a view to identifying an empirical therapy that
addresses depression and impaired social adaptation.
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