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Abstract 

Background 

While the suicide rate in Japan has recently declined, it is still high from a global perspective. 

Recently, suicides related to unemployment caused by COVID-19 have increased. In addition, 

because of increases in karoshi and industrial accidents, mental health measures for workers have 

become an urgent issue. We previously conducted a study that tested whether screening for mood 

disorders, which were strongly associated with suicide-related behavior, helps prevent suicide in 

small and medium-size enterprise workers, where mental health support was insufficient. The 

current study builds on the previous study’s findings that mental illness screening helps identify 

mood disorders and may provide a primary prevention method for suicide. 

 

Methods 



A total of 1,411 consenting workers were surveyed using the Mini-International Neuropsychiatric 

Interview (MINI). A representative module of each disease item was extracted and analyzed. The 

Center for Epidemiological Studies-Depression (CES-D), Bipolar Spectrum Diagnostic Scale (BSDS), 

Liebowitz Social Anxiety Scale (LSAS-J), and the Sheehan Disability Scale (SDISS) were used as 

secondary assessments. We compared individuals with depression, bipolar disorder, dysthymia, 

and mood disorders with a control group. In addition, we conducted multivariate analyses to 

investigate items that identified individuals with depression, mood dysregulation, bipolar disorder, or 

all-inclusive mood disorders. 

 

Results 

The adjusted odds ratios in the anxiety disorders groups were 3.2 for panic disorder, 2.6 for 

social anxiety disorder, 2.1 for agoraphobia, and 1.8 for generalized anxiety disorder; 2.1 for 

obsessive compulsive disorders; and 2.8 for the bulimia nervosa group. These results show a 

significant correlation with mental illnesses that are referred to as neuroses in a conventional 

diagnosis. 

 

Conclusion 

The study found that screening for anxiety disorders, obsessive-compulsive disorders and 

eating disorders contributes to preventing mood disorders among workers. We hope that our 

findings will indirectly contribute to preventing workers’ suicides. 

 

Keywords: suicide prevention, small- and medium-size enterprises in Japan, workers, anxiety 

disorder, mood disorder 

 

Background 

According to the National Police Agency, deaths attributed to suicide in Japan numbered 

20,169 in 2019. According to the WHO database [1], this is the second highest suicide rate 

among G8 countries, with Russia showing the highest rate. The number of deaths in Japan 

attributed to suicide among employees/workers (those with a job, excluding self-employed 

individuals and those working for a family owned company) increased two years in row up to 



2018. Deaths attributed to industrial accidents such as karoshi, including suicide, are also 

increasing. The COVID-19 pandemic is expected to increase the suicide rate because of  

increased social anxiety and a stagnant economy. In October 2020, the number of suicides per 

month dramatically increased. One characteristic of suicide in Japan is that the rate is high 

among young and middle age people, against a background of social and economic factors. 

A WHO study found that 80 to 90% of those who committed suicide suffered from some 

form of mental illness, with about 30% of those suffering from depression [1]. Studies 

examining who attempted suicide in Japan and psychological autopsy studies are exploring 

Japan’s suicide proportions [2]. Screening for mental illness, including depression, has been 

shown to be an important first step toward preventing suicide. Tsuchiya et al. [3] administered 

the WHO World Mental Health Survey (WMHJ2) to assess workers’ state of mental health and 

found that the twelve-month prevalence of mental illness among workers (employees and self-

employed) in Japan was 2.6% for major depressive disorder, 2.3% for specific phobia, 1.6% for 

alcohol misuse, 1.1% for social anxiety disorder (SAD), 1.0% for generalized anxiety disorder 

(GAD), 0.6% for panic disorder (PD), 0.5% for post-traumatic stress disorder (PTSD), 0.3% for 

type II bipolar disorder, 0.3% for mood disorder, and 0.1% for agoraphobia (AG) without PD. 

Health surveys conducted with Japanese workers found that about 60% of the respondents had 

severe anxiety, worries, and stress about work or professional life. This trend has continued 



without improvement since 1997. More than 1% of workers suffer from mental illness and 

continue to work while receiving medical care. Against this background, a stress check system 

to prevent workers’ mental illness was instituted in 2015. While the system principally targets 

primary illness prevention before onset, its secondary prevention aspect includes early 

depression diagnosis and early treatment introduction. However, those who committed suicide 

were unlikely to have been monitored by a medical institution. Louma et al. [4] found that more 

than half of those who attempted suicide sought some form of medical help within a month of 

the attempt. A project commissioned by the Ministry of Health, Labour and Welfare showed 

that 2% of men and 5% of women who attempted suicide but survived sought help from a 

psychiatric department before the attempt. Similar figures for seeking help from a physical 

health department were very low, at 0.4% for men and 0.1% for women. In Japan, only one of 

five patients with mental illness is receiving treatment [5]. To prevent suicide in Japan, we need 

to identify hidden mental illness among the general population, including workers, and to 

encourage them to seek help from a psychiatric specialist. 

Unlike large companies, psychiatric support for small and medium-size enterprises has been 

insufficient. Because of the background described above, the psychiatric field has been 

engaging primary prevention activities as part of a suicide prevention and mental health 

maintenance program for Japan’s small- and medium-size enterprise workers since 2008. 



Experienced psychiatrists conduct one-to-one interviews with workers and provide information 

and advice on stress management and sleep to prevent mental illness. If judged necessary, they 

promptly refer patients to a specialist. We analyzed data obtained from mental health activity 

based on our hypothesis that the key to suicide prevention is early diagnosis of mental illness, 

including mood disorders. The results showed that, in many cases, mood disorders and anxiety 

disorder were hidden among those who were thinking of suicide, which suggests that screening 

for mood disorders that are strongly associated with suicide-related behavior would help prevent 

suicides [6]. We also believe that given the frequent co-occurrence of mood and anxiety 

disorders, identifying anxiety disorders would effectively diagnosis mood disorders for suicide 

prevention. The National Comorbidity Survey Replication (NCS-R) in the US showed that the 

lifetime prevalence of major depressive disorder accompanied by anxiety disorder is as high as 

59.2%. The frequency of co-occurring anxiety disorders, including SAD, single phobia, PTSD, 

GAD, agoraphobia, and PD (in descending order), ranged from 30 to 10% [7]. A category 

introduced in the DSM-5, ‘accompanied with anxiety-induced pain,’ is thought to increase 

suicide risk, making the illness more difficult to treat [8]. Co-occurrence of anxiety disorders 

with bipolar disorder is also very high, with a lifetime prevalence of 74.9%. Co-occurrence rates 

(in descending order) for SAD, single phobia, GAD, PD, obsessive compulsive disorder (OCD), 

and PTSD range from about 40 to 10% [9]. The lifetime prevalence for persistent depressive 



disorder is estimated to be 1.3% in Japan [10], 2.5% in the US [11], and around 1.5% globally 

[12]. The co-occurrence rates in all anxiety disorder groups show a significant and positive 

correlation [13]. These findings suggest that screening for anxiety disorders could help identify 

mood disorders and consequently prevent suicide. 

As far as we are aware, no other study in Japan or abroad has examined identifying mood 

disorders and other illnesses to prevent suicide among workers. Research on the relationship 

between mood disorders and other illnesses from the perspective of suicide prevention is also 

limited [for example,14, 15]. Our earlier study reported that workers with mental illness and 

suicidal ideation are hidden among small- and medium-size enterprise workers and that there 

are many cases of mood disorder and anxiety disorder hidden among those who are suicidal. 

This prompted us to suggest that screening for mood disorders that are strongly correlated with 

suicide-related behavior could help prevent suicide [6]. The current study was conducted with 

the aim of preventing suicide by screening workers for mood disorders that have a strong 

correlation with suicide-related behavior. Since mental illness is strongly correlated with mood 

disorders, including depression, dysthymia, and bipolar disorder, diagnosing mental illness 

could help to prevent suicide; we therefore aimed to test the hypothesis of a correlation between 

mood disorders and other mental illnesses among Japanese workers. 

Methodology 



Participants 

The study was conducted with workers who consented to the use of data obtained from mental 

health activities based on psychiatric health checks conducted in October and November of 2014. 

Research design 

This was a retrospective survey. To ensure anonymity, workers from multiple small- and 

medium-size enterprises were studied. 

 Data sources 

We asked research participants to complete an established psychiatric scale in addition to our 

own questionnaire as part of a mental health activity based on a psychiatric health check. To more 

precisely identify mental illness, we informed research participants that personal information was 

fully protected and no information gained from the questionnaire would be passed on to their 

employer. However, we decided to liaise with the occupational health physician or those in charge 

of occupational health at the company if the respondent showed agitation, psychomotor agitation, 

or urgent suicide-related behavior that was beyond the study’s duty of care. However, no 

respondents in the present study fell into this category. For this analysis, we used data from the 

evaluation scale whose reliability and validity have been proven, but excluded responses to our 

questionnaire. 

Evaluation scales 



We used the Mini-International Neuropsychiatric Interview (MINI) as the primary evaluation 

instrument [16]. To prioritize identifying mental illness, we selected a representative module of 

each MINI illness item for this study. 

For supplementary evaluation, we used the Japanese version of the Center for Epidemiological 

Studies – Depression (CES-D) and the Japanese version of the Bipolar Spectrum Diagnostic Scale 

(BSDS) to evaluate depression and bipolar disorder among mood disorders [17, 18]. We used the 

Japanese version of the Liebowitz Social Anxiety Scale (LSAS-J) to assess symptoms of social 

anxiety disorder, which is said to be prevalent among Japanese people [19]. To evaluate social 

function and quality of life, we used the Japanese version of the Sheehan Disability Scale (SDISS) 

[20]. 

Analysis methods 

Age and the number of years of consecutive service were treated as continuous variables and 

gender as a categorical variable. Since the MINI produces data about symptoms that are 

characteristic of mental illness, it was used as a categorical variable. Furthermore, when either 

depressiveness or loss of interest was checked, the participant was categorized into the depression 

group; when either high spiritedness or increased irritability was checked, the individual was 

categorized as the bipolar group. When either obsession or obsessive behavior was checked, the 

individual was categorized as the obsessive compulsive disorder group, and when either of 



traumatic experience, a sense of powerlessness/fear or flashback was checked, the individual was 

categorized as in the PTSD group. CES-D, BSDS, LSAS-J, and SDISS scores were treated as 

continuous variables. 

We then divided the research participants into two groups: a mood disorder group, including 

depression, dysthymia, bipolar disorder, and all mood disorders and the control group. We then 

conducted statistical analysis on survey items (gender, age, the number of years of continuous 

service, CES-D, BSDS, LSAS-J, SDISS, and MINI other than CES-D, BSDS, LSAS-J, and 

SDISS). Furthermore, multivariate analysis was conducted to identify items that exercise strong 

influence on depression, dysthymia, bipolar disorder, and all mood disorders. Since there was a 

possibility that the high correlation among depression, dysthymia, bipolar disorder, and all mood 

disorders group could exert influence on the multivariate analysis results, we checked 

multicollinearity using multiple regression analysis. 

The univariate analysis statistical examination used the t-test and chi-squared test. The 

multivariate analysis had p < 0.05 as the significance level using forced entry in the logistic 

regression model. We used IBM SPSS Statistics ver. 22 (SPSS Inc., Tokyo, Japan) for statistical 

analysis. 

Ethical considerations 



The study was approved by the clinical trial assessment committee of Showa University 

Karasuyama Hospital, and confirmed that all the methods were performed in accordance with the 

Declaration of Helsinki. Each worker was informed that personal information would be protected 

in the study both orally and in writing and signed the informed consent document. In addition, we 

ensured anonymity by researching several small and medium-sized enterprises. There was no 

conflict of interest in the relationship between the research participants and their companies, the 

third-party mediating institutions, and the researchers. 

 

Results 

Participant overview

Participant characteristics are shown in Table 1. A total of 1,411 workers (male: 1,047, female: 

364, average age: 40.1±10.3 years), were recruited. Most were from workplaces where the 

number of male workers was three times that of female workers, so more men than women 

participated. Most participants were in their forties. 

Approximately 30% of male participants and 30% of female participants were in one of the 

mood disorders groups. Their mean CES-D score was about 18 points and the mean LSAS-J was 

about 47 points, which exceeded the cut-off. Their mean BSDS score was approximately 6 points. 



Approximately 8% of all participants were in the depression group. Their mean CES-D score 

was about 28 points, and mean BSDS score was about 7 points. Their mean LSAS-J score was 

high at approximately 60 points. 

The dysthymia group accounted for about 3% of all participants. Their mean CES-D score was 

about 30 points, and mean BSDS score was about 7 points. The mean LSAS-J score was high at 

approximately 59 points. 

The bipolar disorder group comprised approximately 25% of all participants. Their mean CES-

D score was about 17 points, and mean BSDS score was about 6 points. The mean LSAS-J score 

was approximately 45 points. 

There were significant between-group differences in the CES-D and LSAS-J scores; the 

difference between the depression and dysthymia groups was more than ten points. 

In all groups, the SDISS showed disordered communication was high in all tested situations: 

academic/work environment, leisure/home environment, and at home. While the control group’s 

score was about 1 point, all other groups scored higher by 2 to 4 points.  

Table 2 in the mood disorders and control groups shows the MINI results for the main 

evaluation of identified items that correlated with other illness groups. Statistically significant 

differences between the mood disorder group’s gross odds ratios were about 9 for the panic 

disorder group and about 6 for both the drug misuse group and obsessive-compulsive disorder 



group. The agoraphobia, social anxiety disorder, and generalized anxiety groups’ gross odds 

ratios were about 5. No significant difference was found in the anorexia mentalis group. 

Table 2 in the depression and control groups shows the main MINI evaluation items’ 

correlation comparisons with other illnesses. The statistically significant gross odds ratios for the 

depression group were about 18 for the dysthymia group, about 16 for the drug misuse group, 

about 10 for the obsessive-compulsive disorder group, about 8 for the generalized anxiety disorder 

and panic disorder groups, and about 7 in the social anxiety disorder group. In addition, the scores 

for the agoraphobia, psychotic disorder, bulimia nervosa, and bipolar disorder groups were about 

3 to 5. There was no significant difference in the alcohol misuse group. 

Table 2 in the dysthymia and control groups shows the major MINI item comparisons with 

other illnesses. The statistically significant gross odds ratios for the dysthymia group were about 

18 for the depression group, about 14 for the drug misuse group, about 13 for the generalized 

anxiety disorder group, about 12 for the obsessive-compulsive disorder group, and about 7 in the 

panic disorder group. 

Table 2 in the bipolar disorder and control groups shows the MINI results comparisons with 

other illnesses. The statistically significant gross odds ratios for the bipolar disorder group were 

about 6 for the panic disorder group and about 4 for the psychotic disorder, agoraphobia, and 



social anxiety disorder groups. There were no significant differences in the anorexia mentalis and 

drug misuse groups. 

Table 3 shows the results of the multivariate analysis of the mood disorders group and other 

illness groups. The statistically significant adjusted odds ratios were about 3.2 for the panic 

disorder group, about 2.8 for the bulimia nervosa group, about 2.6 for the social anxiety disorder 

group, about 2.1 for the agoraphobia and obsessive-compulsive disorder groups, about 1.8 for the 

generalized anxiety disorder group, and about 1.7 for the PTSD group. The other items showed 

no significant results. 

Table 3 also shows the results of the multivariate analysis for the depression and other illness 

groups. The statistically significant adjusted odds ratios were approximately 3.6 for the obsessive-

compulsive disorder group, about 2.7 for the social anxiety disorder group, about 2.7 for the 

generalized anxiety disorder group, about 2.4 for the panic disorder group, and about 1.8 for the 

bulimia nervosa group. No significant results were found for the other items. 

Furthermore, Table 3 shows the results for the dysthymia group. The statistically significant 

adjusted odds ratios were about 7 for the generalized anxiety disorder group, about 5 for the 

obsessive-compulsive disorder group, and about 3.3 for the anorexia mentalis group. No 

significant results were found for the other items. 



Table 3 also shows the results for the bipolar disorder group. The statistically significant 

adjusted odds ratios were about 2.5 for the panic disorder group, 2.3 for the bulimia nervosa group, 

about 2 for the drug misuse group, about 1.9 for the agoraphobia group, about 1.8 for the social 

anxiety disorder group, and about 1.7 for the PTSD group. The other items showed no significant 

results. 

The statistical analysis of each group showed that the variance inflation factor was below 10 

for all groups, and there was no multicollinearity among the explanatory variables. 

 

Discussion 

Based on the hypothesis that screening for mental illness may provide a primary suicide 

prevention method, we divided research participants from a previous study into mood disorders, 

depression, dysthymia, bipolar disorder, and controls and compared their relationships with each 

mental illness group. Our multivariate analysis showed that in the mood disorder group, the 

relationships were about 3.2 for the panic disorder group, approximately 2.8 for the bulimia 

nervosa group, and about 2.6 for the social anxiety disorder group. In the depression group, it was 

about 3.6 for the obsessive- compulsive disorder group, about 2.7 for the social anxiety disorder 

group, and about 2.7 for the generalized anxiety disorder group. In the dysthymia group, it was 

about 7 in the generalized anxiety disorder group, about 5 in the obsessive-compulsive disorder 



group, and about 3.3 in the anorexia mentalis group. In the bipolar disorder group, it was about 

2.5 for the panic disorder group and about 2.3 for the bulimia nervosa group. These results suggest 

significant correlations between mood disorder and other mental illnesses. Previous studies have 

shown that anxiety disorders, such as panic disorder, social anxiety disorder, and generalized 

anxiety disorder, have particularly strong correlations. This suggests that screening for anxiety 

disorders could lead to early diagnosis and treatment of mood disorders that are associated with 

suicide-related behavior. 

In the panic disorder and agoraphobia groups, significant correlations were found between the 

mood disorder, depression, and bipolar disorder groups. Although AG was previously thought to 

be a consequence of PD, it has become an independent diagnostic category in the DSM-5. The 

NCS-R reported that the lifetime prevalence of PD without AG is 3.7% and that of PD with AD 

is 1.1% [21]. The WMHJ2 in Japan reported the lifetime prevalence of PD as 0.4% for men and 

0.7% for women, and AG without a medical history of PD as 0.3% for men and 0.5% for women. 

Like other anxiety disorders, PD is more frequently found in women. In addition, PD tends to co-

occur with other, non-anxiety mental illnesses; the DSM-5 noted the possibility of PD being 

‘applicable to non-anxiety disorder as well as anxiety disorder.’ The lifetime prevalence of 

depression with PD is high at 55.6% [22]. The co-occurrence rate of bipolar disorder with PD is 

said to be around 20% [23]; it has been further reported that a neurotic tendency is a clinical 



characteristic and anxiety sensitivity is related to severity [24]. Vignoli et al. studied workplace 

phobic anxiety and reported that panic attacks related to the workplace or work were one 

manifestation [25]. Since workers in the Tokyo metropolitan area commute on busy trains, we 

believe that workers should be screened for phobic anxiety. 

In the social anxiety disorder group, we found significant correlations with the mood disorder, 

depression, and bipolar disorder groups. The NCS-R reported the lifetime prevalence of SAD as 

12.1%, which is the highest among anxiety disorders except for specific phobias [26]. Seventy 

percent of cases are reported to be female; other characteristics include young, low income, low 

academic achievement, and being single, separated, or divorced [27]. Onset is at 14.3 years on 

average [28]. According to WMHJ2, the lifetime prevalence is 1.8% and the twelve-month 

prevalence is 1.0%. The German National Health Interview and Examination Survey (GHS-

MHS) reported that in 87.8% of SAD cases, one or more mental illnesses co-occurred; patients 

had one mental illness 20% of cases, two mental illnesses in 20% of cases, and three or more 

mental illnesses in 60% of cases. SAD is often accompanied by other anxiety disorders, with 

localized phobia, PD, and GAD found in approximately 20 to 30% of cases. Apart from anxiety 

disorder, the mood disorder group comprised 65.3%; 50.5% of which had major depressive 

disorder and 38.1% had dysthymia [29]. In many cases, SAD appears before other illnesses; when 

accompanied by depression, suicidal ideation becomes more frequent [30]. Even when not 



accompanied by depression, many cases of anxiety disorder lead to suicide [31]. Compared to 

those with other anxiety disorders, workers with SAD perform significantly worse in the 

workplace, and are twice as likely to be expected to work even if they are unemployed. It is 

expected that their job performance skills are maintained except in a socializing context [32]. As 

taijin kyofusho is globally known as an illness that is peculiar to Japanese culture, it is likely that 

SAD is hidden among many workers in Japan. 

In the generalized anxiety disorder group, significant correlations were found with the mood 

disorder, depression, and dysthymia groups. The lifetime prevalence of GAD is reported to be 

5.8%, with a twelve-month prevalence of 3.1% according to NCS-R [13]. WMHJ2 reported the 

prevalence as 1.6% and 0.6%, respectively. Only 30% of individuals with GAD consulted with 

psychiatric professionals, and only 18% consulted with medical professionals, including 

psychosomatic medical professionals. Many individuals with anxiety disorders do not receive 

medical treatment, and this is not limited to GAD [10]. Some sufferers consult with experts in 

internal, cardiovascular, respiratory, or gastroenterological medicine chiefly complaining of 

physical pain [33]. Progress is chronic and the condition can worsen with deterioration of family 

relationships, co-occurrence of cluster C personality disorder, or an I-axis disorder [34]. Studies 

have shown that GAD precedes depression and predicts its onset; contributes to increased 

depression; and increases the risk of suicide attempts [35]. Therefore, intervention at an early 



stage is important [36]. GAD is often accompanied by other illnesses, and their lifetime co-

occurrence rate could reach 90%, including depression (62.4%), dysthymia (39.5%), alcohol 

dependency (37.6%), and PD (23.5%) [33]. While our study did not find a significant result, the 

co-occurrence of bipolar disorder and GAD is reported to be about 12% [37]. Our results showed 

a strong correlation between the depression group, which is estimated to be hidden among workers 

with chronic anxiety related to the work environment, and the dysthymia group; therefore, we 

regard GAD prevention as important for preventing suicide. 

In the obsessive-compulsive disorder group, we found significant correlations with the mood 

disorder, depression, and dysthymia groups. Although there are no large-scale epidemiological 

data in Japan, the prevalence rate is estimated to be 1%–2%. The lifetime prevalence of mental 

illnesses accompanying OCD has been reported as major depressive disorder (65.9%), dysthymia 

(24.0%), SAD (23.4%), PD (23.4%), GAD (18.3%), AG (17.7%), bipolar disorder (12.3%), and 

BN (9.6%) [38]. Major depressive order is very frequent, which could be explained by 

psychological conflict and mental fatigue related to OCD or functional problems in everyday or 

social life. A survey of workers with OCD with hoarding symptoms showed that more severe 

hoarding symptoms are associated with more severe problems at work because symptoms are 

directly linked to problems at the workplace. Moreover, troubled relationships with colleagues 

and a lack of concentration leads to problems in daily life and work performance [39]. Our study 



did not find any significant correlation between OCD and bipolar disorder; their co-occurrence 

rate has been reported as 10 to 20% of bipolar disorder cases [40]. Screening for obsessive-

compulsive disorder could prevent workers from developing depression because they are 

exhausted by excessive confirmatory work. In the PTSD group, significant correlations were 

found between the mood disorder and bipolar disorder groups. The lifetime prevalence of PTSD 

in Japan is reported to be 0.7%, with a twelve-month prevalence of 1.3% [41]. Since it is unlikely 

that many employers are aware of PTSD among workers, we need to start with education.  

In the anorexia mentalis group, significant correlations were found with the dysthymia group 

and the bulimia nervosa group showing correlations with the mood disorder, depression, and 

bipolar disorder groups. The Ministry of Health, Labour and Welfare reported that in 2016 there 

were approximately 210,000 individuals with ED in Japan. The number of individuals with BN 

is reported to be just below 40,000. Early intervention is important for workers who manage stress 

through eating behavior.  

In the drug misuse group, significant correlations were found with the bipolar disorder group. 

A Ministry of Health, Labour and Welfare study reported that the co-occurrence rate of mood 

disorder not directly triggered by drug misuse was 9.6%, which is the second highest rate, 

following anxiety disorder/neurosis at 12.9%. Although we do not expect to find many drug 

abusers among workers, this illness cannot be overlooked in screening. 



SAD, AG, PG, and GAD, which are conventionally classified as neuroses, are reorganized as 

‘anxiety disorder’ in the DSM-5, and are now in a single category with separation anxiety and 

akinetic mutism. OCD has been reclassified as an independent category of ‘obsessiveness and its 

related disorder’ and PTSD and acute stress disorder are now classified as ‘trauma and stress 

related disorder’ together with adaptive disorder. Our findings suggest that mental illnesses that 

fit the classical sense of neurosis have significantly strong correlations with mood disorders. Since 

anxiety disorder generally has an early onset [28], it is said that mood disorders lead to anxiety 

disorders. If this is the case, the illness is likely to become severe and chronic, increasing the 

suicide risk. Workers’ anxiety disorders can worsen through their work and become work 

performance obstacles, which can then induce mood disorders, further complicating the illness. 

Since OCD, PTSD, and ED are classified as neuroses in the bigger scheme, identifying workers’ 

mental illnesses seen as neuroses in a conventional sense may suppress the onset of mood 

disorders and contribute to preventing suicide. 

One limitation of the current study is that it focused on white-collar male workers in the Tokyo 

metropolitan area; therefore, the findings cannot be broadly generalized. In addition, because we 

used a self-administered evaluation scale, diagnosis and evaluation were limited. Furthermore, 

we did not conduct a longitudinal evaluation. Since mental illness diagnoses could change through 

the course of development, it is necessary to monitor progress over the long term. Wang et al. 



[42] investigated sleep disorders as a mental illness related to suicidal risk and reported that 

nightmares and insomnia could increase the suicide risk in patients with depression. This and 

other similar illnesses need to be the focus of future research. 

Conclusion 

The present study findings suggest that screening workers for mental illnesses that fall under 

the conventional category of neurosis, such as anxiety disorder, may help to prevent the onset of 

mood disorders and suicide. It is hoped that more research will be conducted to help prevent 

suicide, and to enhance economic activity by identifying mental illnesses hidden among 

workers. 
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Table 1. Participant characteristics and evaluation scale scores 

 
Total 

Mood 

disorders 

group Control group 
 

Depression group Control group 
 

Dysthymia group Control group 
 

Bipolar disorder group Cont

  n=1411 n=417 n=994 p-value n=113 n=1298 p-value n=41 n=1370 p-value n=353 n=1058

Gender 
           

Male (%) 1047 310(29.6) 737(70.4) 
 

79(7.5) 968(92.5) 
 

29(2.8) 1018(97.2) 
 

266(25.4) 781(

Female (%) 364 107(29.4) 257(70.6) 0.94 34(9.3) 330(90.7) 0.28 12(3.3) 352(96.7) 0.61 87(23.9) 330(

            

Age (years) 40.1±10.3 38.0±10.1 41.0±10.3 <0.001 37.0±10.0 40.4±10.3 <0.005 41.2±9.9 40.1±10.3 0.47 37.9±10.0 40.

            

Consecutive 

service(years) 
13.3±9.6 12.3±9.2 13.7±9.8 <0.01 12.7±9.4 13.3±9.6 0.51 16.9±10.5 13.2±9.6 <0.05 12.1±9.1 13.

            

CES-D (points) 14.1±8.3 18.4±10.2 12.3±6.6 <0.001 27.7±10.2 12.9±6.9 <0.001 30.3±10.4 13.6±7.7 <0.001 16.9±9.7 13.

 
           

BSDS (points) 4.8±2.4 6.0±3.2 4.4±1.7 <0.001 6.8±3.8 4.7±2.1 <0.001 6.7±4.0 4.8±2.3 <0.001 6.0±3.2 4.

 
           

LSAS (points) 39.9±28.2 47.3±29.4 36.7±27.1 <0.001 58.9±30.1 38.2±27.4 <0.001 58.9±31.9 39.3±27.9 <0.001 45.3±29.1 38.

            

SDISS1 (points) 1.8±2.1 2.8±2.4 1.4±1.7 <0.001 4.5±2.5 1.6±1.8 <0.001 5.4±2.5 1.7±2.0 <0.001 2.5±2.3 1.

SDISS2 (points) 1.6±2.0 2.5±2.3 1.2±1.6 <0.001 3.9±2.4 1.4±1.8 <0.001 5.0±2.5 1.5±1.9 <0.001 2.3±2.3 1.

SDISS3 (points) 1.4±1.9 2.1±2.3 1.1±1.6 <0.001 3.2±2.7 1.2±1.7 <0.001 4.0±2.8 1.3±1.8 <0.001 2.1±2.2 1.

 

Evaluation scales: The Center for Epidemiological Studies-Depression (CES-D), Bipolar Spectrum Diagnostic Scale (BSDS), Liebowitz Social Anxiety Scale - Japanese version, and Sheehan 

Disability Scale (SDISS) 

 



 

Table 2. Group comparisons on MINI items 

 Total 

Mood 

disorder 

group 

Control 

group 

Gross 

odds 

ratio 

95% 

confidence 

interval 

p-

value 

Depression 

group 

Control 

group 

Gross 

odds 

ratio 

95% 

confidence 

interval 

p-

value 

Dysthymia 

group 

Control 

group 

Gross 

odds 

ratio 

95% 

confidence 

interval 

p-

value 

  n=1411 n=113 n=1298       n=113 n=1298       n=41 n=1370       

A Depression 113 - - - - - - - - - - 23 90 18.2 9.5-34.9 <0.001 

A1 64 - - - - - - - - - - 21 43 32.4 16.4-64.2 <0.001 

A2 88 - - - - - - - - - - 15 73 10.3 5.2-20.2 <0.001 

B1 Dysthymia group 41 - - - - - 23 18 18.2 9.5-34.9 <0.001 - - - - - 

D Bipolar disorder group 353 - - - - - 55 298 3.2 2.2-4.7 <0.001 21 332 3.3 1.8-6.1 <0.001 

D1 High-spirited group 218 - - - - - 28 190 1.9 1.2-3.0 <0.01 13 205 2.6 1.3-5.2 <0.005 

D2 Increased irritability group 216 - - - - - 40 176 3.5 2.3-5.3 <0.001 19 197 5.1 2.7-9.7 <0.001 

E1 Panic disorder group 45 10 35 9.0 4.4-18.4 <0.001 17 28 8.0 4.2-15.2 <0.001 7 38 7.2 3.0-17.3 <0.001 

F1 Agoraphobia group 150 55 95 5 3.5-7.2 <0.001 38 112 5.4 3.5-8.3 <0.001 11 139 5.4 1.6-6.6 <0.001 

G1 Social anxiety disorder group 142 92 50 5.3 3.7-7.7 <0.001 42 100 7.1 4.6-10.9 <0.001 16 126 6.3 3.3-12.1 <0.001 

O Generalized anxiety disorder group 157 100 57 5.2 3.7-7.4 <0.001 49 108 8.4 5.5-12.9 <0.001 24 133 13.1 6.9-25.1 <0.001 

H Obsessive compulsive disorder 

group 
109 74 35 5.9 3.9-9.0 <0.001 41 68 10.3 6.5-16.2 <0.001 19 90 12.3 6.4-23.5 <0.001 

H1 Obsession group 71 53 18 7.9 4.6-13.7 <0.001 35 36 15.7 9.4-26.4 <0.001 19 52 21.9 11.2-42.9 <0.001 

H2 Obsessive behavior group 64 41 23 4.6 2.7-7.8 <0.001 17 47 4.7 2.6-8.5 <0.001 7 57 4.7 2.0-11.2 <0.001 

I Post-traumatic stress disorder group 204 96 108 2.5 1.8-3.3 <0.001 31 173 2.5 1.6-3.8 <0.001 12 192 2.5 1.3-5.1 <0.01 

I1 Traumatic experience group 201 93 108 2.4 1.7-3.2 <0.001 26 175 1.9 1.2-3.1 <0.05 9 192 1.7 0.8-3.7 0.152 

I2 Sense of powerlessness/fear 

group 
98 56 42 3.5 2.3-5.3 <0.001 18 80 2.9 1.7-5.0 <0.001 6 92 2.4 1.0-5.8 <0.05 

I3 Flashback group 18 14 4 8.6 2.8-26.3 <0.001 12 6 25.6 9.4-69.6 <0.001 7 11 25.4 9.3-69.6 <0.001 

J Alcohol misuse group 726 240 486 1.4 1.1-1.8 <0.005 59 667 1.0 0.7-1.5 0.87 20 726 0.9 0.5-1.7 0.728 

K Drug misuse group 7 5 2 6.0 1.2-31.2 <0.05 4 3 15.8 3.5-71.7 <0.001 2 5 14 2.6-74.4 <0.001 



L Psychotic disorder group 62 39 23 4.4 2.6-7.4 <0.001 17 45 4.9 2.7-8.9 <0.001 8 54 5.9 2.6-13.4 <0.001 

M3 Anorexia mentalis group 63 22 41 1.3 0.7-2.2 0.206 10 53 2.3 1.1-4.6 <0.05 5 58 3.1 1.2-8.3 <0.05 

N Bulimia nervosa group 280 151 129 3.8 2.9-5.0 <0.001 48 232 3.4 2.3-5.1 <0.001 16 264 2.7 1.4-5.1 <0.005 

 

MINI: Mini-International Neuropsychiatric Interview 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 3. Multivariate analysis results 

  Mood disorders group Depression group Dysthymia group Bipolar disorder group 

  

Adjusted 

odds 

ratio 

95% 

confidence 

interval 

p-value 

Adjusted 

odds 

ratio 

95% 

confidence 

interval 

p-value 

Adjusted 

odds 

ratio 

95% 

confidence 

interval 

p-value 

Adjusted 

odds 

ratio 

95% 

confidence 

interval 

p-value 

Panic disorder group 3.19 1.42-7.17 <0.05 2.39 1.06-5.36 <0.05 1.94 0.62-6.02 0.25 2.51 1.24-5.09 <0.05 

Agoraphobia group 2.10 1.36-3.23 <0.01 1.38 0.78-2.45 0.28 0.55 0.21-1.44 0.22 1.89 1.24-2.87 <0.005 

Social anxiety disorder group 2.62 1.71-4.02 <0.001 2.74 1.61-4.67 <0.001 2.16 0.92-5.05 0.08 1.83 1.21-2.77 <0.005 

Obsessive compulsive disorder group 2.10 1.26-3.47 <0.005 3.59 2.02-6.38 <0.001 5.10 2.07-12.56 <0.001 1.16 0.71-1.90 0,55 

Post-traumatic stress disorder group 1.69 1.20-2.39 <0.005 1.20 0.69-2.07 0.52 1.07 0.44-2.60 0.88 1.70 1.21-2.40 <0.005 

Anorexia mentalis group 1.13 0.62-2.06 0.70 2.00 0.86-4.65 0.11 3.33 1.01-11.00 <0.05 0.83 0.44-1.57 0.57 

Bulimia nervosa group 2.78 2.04-3.78 <0.001 1.77 1.08-2.90 <0.05 1.33 0.59-3.02 0.50 2.32 1.70-3.15 <0.001 

Generalized anxiety disorder group 1.75 1.14-2.69 <0.05 2.72 1.57-4.72 <0.001 6.97 3.01-16.16 <0.001 1.36 0.89-2.08 0.15 

Psychotic disorder group 1.60 0.25-10.12 0.62 5.09 0.85-30.56 0.08 6.02 0.72-50.25 0.10 0.67 0.11-3.97 0.66 

Drug misuse group 1.77 0.93-3.38 0.08 0.99 0.44-2.21 0.98 0.64 0.20-2.06 0.45 1.96 1.06-3.60 <0.05 

Age 0.99 0.98-1.00 0.15 0.99 0.97-1.01 0.40 1.05 1.01-1.08 0.01 0.99 0.97-1.00 <0.05 

Constant 0.30   <0.001 0.05   <0.001 0.01   <0.001 0.33   <0.001 

 


