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Background: Modern-Type Depression (MTD) is a category of depression that has been
studied mainly in Japan; however, no study has attempted to determine its relation to
chronic pain.

Aim: To determine possible associations between psychological traits related to MTD
and the chronic pain of patients at psychiatric clinics.

Method: Two hundred and twenty-one first time patients who visited the psychiatric
clinic at a Japanese university medical center or an associated clinic were enrolled. The
Hamilton Depression Rating Scale was used to measure depressive symptoms. The
22-item Tarumi’s Modern-Type Depression Trait Scale (TACS-22), Achievement Motive,
and 20-item Toronto Alexithymia Scale were used to assess psychological traits related
to depression and chronic pain. The clinical diagnosis of each patient was confirmed
by use of the Structured Clinical Interview for DSM-IV Axis | Disorders, administered
by experienced specialists. The medians of the psychological traits identified were
compared between patients with or without chronic pain. Analysis was also done of
patients with Major Depressive Disorder (MDD).

Result: Of the 221 patients, 139 had chronic pain. Patients with chronic pain had more
severe depressive symptoms, Alexithymia, and high scores for the complaint trait of
MTD. Seventy-three of the 221 patients met the criteria for MDD (53 had chronic pain).
Patients with MDD comorbid with chronic pain had a higher competitive achievement
score, severe depression, and difficulty identifying feelings.

Conclusion: Complaint and competitive traits were shown to be related to chronic pain
in psychiatric settings. Further study will allow us to design multidimensional approach
for patients suffering from depression.

Keywords: depression, chronic pain, personality traits, modern-type depression, alexithymia, TACS-22,
achievement motive
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INTRODUCTION

The global prevalence of depression is estimated at 3.76%, and
the prevalence in Japan was reported to be 2.66% in 2019 (1).
Similarly, chronic pain affects around 30.3% of the worldwide
population (2) and 46.4% of Japanese older than 40 years (3).
Depressed patients often complain of chronic pain, and vice versa
(4, 5), and psychosocial factors are known to be common to
depression and chronic pain (6, 7).

Alexithymia has been reported to be associated with both
depression and chronic pain. In a recent meta-analysis, the
degree of alexithymia was correlated with pain intensity, physical
interference, depressive symptoms, and anxiety in a group of
chronic pain patients (8). Economic factors and social isolation
have also been reported to be prognostic of depression and
chronic pain (9, 10).

Modern-type depression (MTD), an independent type of
depression that is different from the conventional depression
based on a melancholy temperament, has been widely reported in
Japan (11-13). This condition is characterized by the occurrence
of depressive symptoms mainly in a stressful workplace or school
setting, then rapid disappearance once the patient leaves the
stressful situation (14). A self-reporting questionnaire, the 22-
item Tarumi’s Modern-Type Depression Trait Scale (TACS-22),
has been designed to assess the premorbid personality of patients
with MTD, including three factors such as Avoidance of Social
Roles, Complaint, and Low Self-Esteem (15). MTD is regarded
as a gateway disorder to a type of pathological social withdrawal
called hikikomori in Japan (11, 16-18).

Achievement motive (AM) is another instrument used
in Japan to assess psychological traits related to depressive
symptoms. It consists of two aspects of motivation: competitive
and self-fulfillment. Those whose competitive achievement
motive is high have been reported to have difficulty accepting
social support and to have a tendency toward stronger depressive
symptoms (19).

Studies have related the personality traits of MTD and
AM to depressive symptoms, but their relation to chronic
pain is unknown. Thus, to clarify which traits are related to
chronic pain, we used the above inventories to investigate the
interaction between depression and personality traits of patients
with or without chronic pain. The patients were recruited from
psychiatric clinics because we expected many of them to suffer
from depression. The level of depression and confirmation of
the diagnosis of the patients base disease were assessed by
semi-structured interviews done by experienced psychiatrists
or psychologists.

METHODS

Data Collection

Patients who first visited the Mood Disorder/Hikikomori Clinic
in the Department of Neuropsychiatry at Kyushu University
Hospital or affiliated psychiatric institutes between July 2018
and February 2021 and who gave written consent were enrolled.
Patients referred from other psychiatric medical institutions
due to refractory symptoms and suspected of having a mood

disorder were included. Patients who could not complete a face-
to-face semi-structured interview and patients for whom detailed
information about their pain was not available were excluded,
leaving the data of 221 patients available for analysis.

This study was approved by the ethics committee of Kyushu
University, Fukuoka, Japan. Participants agreed to join in the
study after being informed that their anonymity would be
maintained and that participation was voluntary.

Measures

The study was cross-sectional and done through the use of
self-reporting questionnaires and a structured interview of
all participants to examine psychological factors related to
their depression and pain. The questionnaires were used to
assess specific patient psychological traits, factors related to
their disease, and clinical data including age, gender, location
and duration of pain, socioeconomic status (smoking, alcohol
consumption, marital status, education, employment etc.). Pain
lasting more than 3 months was considered chronic. The
following evaluations were done.

The Structured Clinical Interview for DSM-IV Axis |
Disorders

The SCID (Japanese version) is a semi-structured psychiatric
interview with established reliability that assesses if the patient
has reached a diagnostic threshold according to the DSM-IV
(20). All of the interviewers were psychiatrists or psychologists
with extensive clinical experience and familiarity with SCID-I
administration procedures.

The Hamilton Depression Rating Scale

The Hamilton Depression Rating Scale (HDRS) is a structured
interview that assesses the severity of depression (21). Answers
to the Japanese version of the HDRS were assessed by trained
psychiatrists or psychologists.

Patient Health Questionaire-9

The PHQ-9, this screening questionnaire is based on the
diagnostic criteria of DSM-IV and consists of nine questions on
depression in the preceding 2 weeks. It was used for assessment of
depression severity (22). Answers are on a scale of 0-3, giving a
maximum score of 27. A score of 20 or greater indicates severe
depression. It can be administered in a short time and can be
used to assess depression in primary care settings. The previously
validated Japanese version was used (23).

The 22-ltem Tarumi’s Modern-Type Depression Trait
Scale

TACS-22 is a self-reporting questionnaire that assesses the
premorbid personality traits of MTD (15). The questionnaire
consists of 22 items to be answered on a 5-point scale from 0 to 4.
It has three subcategories: Avoidance of Social Roles, Complaint,
and Low Self-Esteem.

The 20-Item Toronto Alexithymia Scale

TAS-20 is a 20 item self-reporting questionnaire that assesses
Alexithymia-related personality traits (24). It consists of three
subcategories: Difficulty identifying feelings (DIF), Difficulty
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describing feelings (DDF), and Externally oriented thinking
(EOT). The previously evaluated Japanese version was used (25).

Achievement Motive

AM is a self-reporting questionnaire that evaluates the strength
of motivation to achieve a goal. It consists of 23 questions (26)
and assesses two aspects: Self-fulfillment achievement motive and
Competitive achievement motive (19).

Statistics

For the analysis, patients with pain lasting more than 3
months were placed in a chronic pain group (CP). All met
the diagnostic criteria for major depression, and this group is
referred to as MCP. Patients without pain (NP) were placed
in a control group. All met the diagnostic criteria for major
depression, and the group is referred to as MNP. The median
values of each psychological scale measured were compared
by Wilcoxon-Mann-Whitney test. Statistical analysis was done
with R version 4.1.1. P-values of < 0.05 were considered to be
statistically significant, and P-values of < 0.1 were considered as
marginally significant.

RESULTS

The frequencies of the patients’ primary disease for which
the diagnostic threshold of the structured interview (SCID)
was exceeded are summarized in Figure 1. Major depressive
disorder (MDD, 73 patients) was the most common, followed
by social phobia (27 patients) and somatoform disorders (15
patients). Twenty-eight patients met multiple diagnostic criteria.
Descriptive statistics are shown in Table 1. Of the 221 patients
enrolled, 139 had pain lasting more than 3 months (CP), 53 of
whom had MDD (MCP).

A comparison of the median values of each psychological scale
for CP (n = 139) and NP (n = 82) is shown in Table 2A. The
median values of the severity of depression score on both PHQ-9
and HDRS were significantly higher in the CP group [PHQ9: 15
(CP)] vs. 10.5 (NP)/p = 0.00002, HDRS: 14 (CP) vs. 9 (NP), p =
0.0000001). The median TAS-20 score was also marginally higher
in the CP group but was without significance [49 (CP) vs. 47
(NP)/p = 0.0532]. The median values were significantly high for
Complaint of TACS-22 and DIF of TAS-20 [Complaint: 11 (CP)
vs. 8.5 (NP)/p = 0.0199, DIF: 16 (CP) vs. 14 (NP)/p = 0.0128].
Although the median values for Low Self-esteem of TACS-22
were the same for CP and NP, the mean value was higher in CP
[median: 16, mean 15.9 (CP) vs. 14.8 (NP)/p = 0.0315].

The median values of each psychological scale were compared
for the patients of each group who reached the diagnostic
threshold for major depression (Table 2B). Depressive symptoms
were stronger in the MCP group (n = 53) than in the MNP
group (n = 20) [HDRS: 19 (MCP) vs. 15 (MNP)/p = 0.0111].
The median TAS-20 score was also marginally higher in the MCP
group, although it did not reach the level of significance [52
(MCP) vs. 48.5 (MNP)/p = 0.0678]. The median value of the
MCP group was higher for the DIF of TAS-20 [19 (MCP) vs. 14
(MNP)/p = 0.00211]. In addition, the competitive achievement

motive of the AM inventory was higher in the MCP group [45
(MCP) vs. 40 (MNP)/p = 0.0163].

DISCUSSION

In our study to clarify the psychological characteristics of
psychiatric outpatients with or without pain, patients with pain
lasting more than 3 months showed more depressive symptoms
and a tendency toward Alexithymia. This tendency was also
observed in patients who met the diagnostic criteria for major
depression. For all patients analyzed, personality traits related to
MTD were stronger in the group with chronic pain, but there
was no significant difference when only patients with major
depression were included. The competitive achievement motive
“aiming to beat or overcome others to be appreciated by others or
society” did not differ between patients with or without chronic
pain, but in the group with major depression and chronic pain
the score was higher than for those without chronic pain.

The results showing that depressive symptoms were stronger
in the group with chronic pain are consistent with the results
of previous studies (4). Our study was unique in that we
focused on personality traits. No significant difference in the total
score of TACS or AM was seen for patients with or without
chronic pain, but there was a significant difference in some of
the subscales. The complaint item of the TACS-22 is a factor
related to relationships with others and responsibility, and the
competitive achievement motive is a factor related to gaining
an advantage in comparison with others. These are important
factors related to the development of social isolation. This is
consistent with the results of a previous study (6) showing
that depression partially mediates the relation between social
isolation and pain interference. Sadly, the COVID-19 pandemic
has increased loneliness and caused more severe social isolation
(27). Increases in the incidence and intensity of pain and the
prevalence of chronic pain have been reported in Japan (28).
With the increased social isolation due to the pandemic, pain may
become more prevalent among depressed patients.

The clinical manifestations, response to pharmacotherapy
or psychotherapy, staging, and functioning of patients with
depression are widely varied, and the development of
personalized treatment modalities is necessary (29). To
optimize treatment, multidimensional evaluation of depression
is crucial (30). MTD is an exciting new concept of depression
(11, 13, 14). Our findings will contribute to the development
of multidimensional evaluation regimens related to specific
personality traits.

Limitations

Because this was an exploratory pilot study, its findings are
limited. First, we did not assess the cause of chronic pain
because the study was done in a psychiatric clinical setting
with patients whose chief complaints were not pain. The
sample size of MDD patients was relatively small, which
limited the statistical analysis and does not allow us to draw
conclusive findings. In addition, we did not use multiple test
correction to avoid the risk of false negatives: the purpose of
this study was to do a wide-ranging analysis of psychological
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TABLE 1 | Demographic characteristics.

All (n = 221) Major depression (n = 73) No-Major depression (n = 148)

With chronic pain (%) 139 (63%) 53 (73%) 86 (58%)

Age (mean =+ SD years old) 33.8+12.2 35.6 +12.0 329+ 122

Sex (female) 117 (53%) 44 (60%) 73 (49%)

Current smoker (%) 41 (19%) 18 (24%) 23 (16%)

Alcohol drinking Not at all (%) 132 (60%) 46 (62%) 86 (59%)
<3 times a week 65 (29%) 20 (27%) 45 (31%)
(%)

More than 4 times 24 (11%) 8 (11%) 16 (11%)
a week (%)

Martial status Single (%) 130 (59%) 36 (49%) 94 (64%)
Married (%) 69 (31%) 30 (41%) 38 (26%)
Divorced or 14 (6%) 5 (7%) 9 (6%)
bereaved (%)

Education Secondary (%) 95 (43%) 27 (36%) 68 (46%)
Higher vocational 119 (54%) 34 (46%) 62 (42%)
or Universities (%)

Paid employment (%) 104 (47%) 38 (51%) 66(45%)

Antidepressant use (%) 31 (14%) 13 (18%) 18 (12%)

Living alone (%) 40 (18%) 14 (19%) 26 (18%)
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TABLE 2A | Comparison of medians (n = 221).

TABLE 2B | Comparison of medians of the MDD Patients (n = 73).

Measurement CP (patients NP (patients P Measurement MCP (MDD MNP (MDD P
with chronic without patients with patients
pain) chronic pain) chronic pain) without
(n =139) (n =82) (n = 53) (SD) chronic pain)
(SD) (SD) (n =20) (SD)

HDRS 14 (7.1)>* 9(6.1) <0.001 HDRS 19 (6.9)* 15 (3.9) 0.01
PHQ-9 15 (6.7)* 10.5 (7.0) <0.001 PHQ-9 19 @3.7) 17 (6.9) 0.06
TACS-22 Total 50 (12.3) 47 (11.6) 0.15 TACS-22 Total 52 (11.0) 52 (7.8) 0.50

Avoidance of 23 (6.3) 23.5(6.8) 0.95 Avoidance of 24 (5.9) 23.5(5.8) 0.88

social roles social roles

Low 16 (4.5) 16 (4.1) 0.03 Low 18 (3.6) 17.5(3.6) 0.77

self-esteem self-esteem

Complaint 11 (5.5)* 8.5 (4.6) 0.02 Complaint 12 (5.0 9(3.6) 0.11
Achievement  Total 109 (17.3) 105 (18.6) 0.93 Achievement  Total 109 (156.7) 102 (16.4) 0.06
motive Self-fulfillment 64 (11.2) 63 (11.5) 0.71 motive Self-fulfillment 64 (9.4) 61(11.6) 0.26

Competitive 45 (10.3) 44 (10.9) 0.61 Competitive 45 (9.8)* 40 (8.8) 0.02
TAS-20 Total 49 (9.7) 47 (9.4) 0.05 TAS-20 Total 52(9.1) 48.5 (6.1) 0.07

Difficulty 16 (6.1)" 14 (6.3) 0.01 Difficulty 19 (5.9 14 (4.2) 0.002

identifying identifying

feelings feelings

Difficulty 12 (3.1) 12 (3.0) 0.68 Difficulty 13(2.9) 13 (2.0) 0.46

describing describing

feelings feelings

Externally 21(4.1) 21(3.8) 0.90 Externally 20 (4.1) 21 (3.3 0.22

oriented oriented

thinking thinking

*o < 0.05, *p < 0.01, **p < 0.001. CF, patients with chronic pain; NF, patients without
chronic pain; SD, standard deviation; HDRS, Hamilton Depression Rating Scale; PHQ-9,
Patient Health Questionaire-9; TACS-22, The 22-item Tarumi’s Modern-Type Depression
Trait Scale; TAS-20, the 20-item Toronto Alexithymia Scale.

traits as an exploratory pilot study as the basis for future
validation studies. Despite the small sample size, we have found
useful, statistically significant data. With the psychological trait
candidates we were able to identify, follow-up studies with
greater sample size will be able to be done to verify our
preliminary findings.

CONCLUSION

We found that psychiatric patients with chronic pain tend to
have MTD-related psychological traits, notably “complaint to
others.” Interestingly, patients with MDD who have chronic
pain have a stronger tendency to be motivated by competitive
aims than those without chronic pain. Our findings show
that a complaining and competitive personality are related
to chronic pain and depression, both of which are related
to maintaining healthy relationships with others. MTD is
known to be related to severe social isolation, hikikomori
(17, 31), and further studies need to be done to clarify
the interactions between chronic pain, depression, MTD,
and hikikomori.

*p < 0.05, *p < 0.01, **p < 0.001. MCE, MDD patients with chronic pain; MNF, MDD
patients without chronic pain; SD, standard deviation; TACS-22, The 22-item Tarumi’s
Modern-Type Depression Trait Scale; TAS-20, the 20-item Toronto Alexithymia Scale.
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