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Table 1.

R

Patient Characteristics.

Apge, mean (5D), ¥ 57.0 5.8
Male sex, no. (%) 198 85.7
Diabetes no. (%) 74 320
Hypertension no. (%) 130 563
Hyperlipidemia no. (%) 160 69.3
Current smokers no. (%) 97 420
CAD (%) 68 294

CAD: coronary artery disease
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Table 2. A Multiple Regression Analysis Showing an Association between Depression and Occupational Stress.

Model 1 (R?=21.0%) Model 2 (R?15.8%)
B B SE pvalue VIF B B SE p value VIF

Age -0.056 =0.046 0.055 0.408 1.255 -0.019 =0.015 0.055 0.779 1.167
Sex -0.074 =1.537 1.333 0.250 1.158 -0.069 ~1.414 1.353 0.296 1.129
CAD =-0.0680 -0.959 1.027 0.351 1.165 -0.085 -1.346 1.052 0.201 1.167
HT =0.107 -1.564 0.934 0.095 1.141 -0.104 =0.107 0.960 0.114 1.141
Diabetes 0.078 1.212 0.996 0.025 1.148 0.056 0.875 1.017 0.391 1.135
HL -0.109 -1.709 1.055 0.107 1.261 -0.109 -1.702 1.078 0.116 1.247
Smoking 0.070 1.021 0.924 0.270 1.106 1.114 0.070 0.933 0.075 1.068
Jobdemands  0.169 0.207 0.078 0.008* 1113 - - - - -
Job control -0.177 -0.108 0.038 0.006* 1.138

Support -0.238 -0.440 0.119 <0.001** 1.147 - - - - -
JSI - - - - - 0.295 15.663 3.378 <0.001**  1.068

B: Standardized coefficient, B: Coeffident, SE: standard error, VIF: variance inflation factor, CAD: coronary artery disease, HT:
hypertension, HL: hyperlipidemia, JSI job strain index
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A Simultaneous Evaluation of Occupational Stress and
Depression in Patients with Lifestyle-related Diseases

Nobutaka Inoue, Kazunori Otsui, Takayuki Yoshioka, Atsushi Suzuki, Toru Ozawa,
Sachiyo Iwata and Asumi Takei

Abstract

Objective Karoshi, which is the Japanese term for death from over-work, is usually the extreme result of
cardiovascular diseases, and occupational stress plays a pivotal role in the pathogenesis. Depression is closely
associated with atherosclerotic cardiovascular disease. The present study was undertaken to examine the rela-
tionship between occupational stress and depression.

Methods We enrolled 231 consecutive outpatients with lifestyle-related diseases such as diabetes, hyperlipi-
demia and hypertension were enrolled. Occupational stress was measured by qualitative constructs assessing
job control, job demands, and worksite social support using a job content questionnaire (JCQ). The job strain
index measured by the ratio of job demands to job control was used as an indicator of the occupational
stress. Depression was evaluated by the Self-rating Depression Scale (SDS).

Results A univariate linear regression analysis showed the SDS scores to be positively correlated with job
demands and the job strain index and negatively correlated with job control and worksite social support.
Multiple regression analyses to predict the SDS scores demonstrated that job demands were positively associ-
ated with SDS scores and job control and worksite social support were negatively associated with SDS scores
after controlling for other variables. The job strain index was positively related to SDS scores.

Conclusion Occupational stress expressed as the job strain index was strongly associated with depression.
By simultaneously using the SDS and JCQ, the health conditions of patients could be classified based on oc-
cupational stress and mental stress, and this classification could help to promote a healthy work environment

and guide individual workers.

Key words: mental stress, job stress, coronary artery disease, karoshi, stress check system

(Intern Med 55: 1071-1075, 2016)
(DOI: 10.2169/internalmedicine.55.5920)

Introduction

Karoshi, which is Japanese term for death from over-
work, is usually the extreme result of cardiovascular dis-
eases. Even though the problem was widely recognized in
the 1980s, many people are still dying or killing themselves
after being subjected to excessive occupational stress. Com-
pensation for work-related death caused by stroke or cardio-
vascular disease has increased in Japan. According to statis-
tics from the Health, Labor and Welfare Ministry of Japan,
there were 106 instances of compensation in 2009 and 133
in 2013. Therefore, there is a compelling need to ensure the

reduction of occupational stress. Through an amendment of
the Occupational Safety and Health Act on June 25, 2014, a
mandatory stress check system will commence in Japan at
the end of 2015. This stress check system will include an
assessment of worker stress status, the results of which will
be provided to each worker. The results will be analyzed in
each workplace to enable the identification of the stressors,
thus leading to improvements in the work environment.
With such an effort, the prevention of mental health-related
disorders, including karoshi, is therefore anticipated.
Although it is difficult to evaluate the precise extent of
occupational stress, there are several methods including the
effort-reward imbalance model and demand-control model.
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Regarding the demand-control model, the job content ques-
tionnaire (JCQ) developed by Karasek is one of the most
commonly used scales to assess environmental job stres-
sors (1). Occupational stress can be measured by qualitative
constructs such as job control, job demands and worksite so-
cial support. Job strain refers to a situation where job con-
trol which is a person’s ability to make decisions and use
their skills at work is low and the job demands, which in-
clude the pace and mental intensity of the work are high.
Many investigations have demonstrated that the validity of
the JCQ to evaluate occupational stress among Japanese em-
ployees (2). Previous investigations indicated that the job
strain index, an indicator of occupational stress based on the
ratio of job demands to job control, was an independent risk
factor for cardiovascular diseases and hypertension in work-
ers (3-5).

Previous clinical and epidemiological investigations have
provided evidence that depression is closely associated with
atherosclerotic cardiovascular disease. For example, Wulsin
et al. performed a meta-analysis to examine the relative risk
of depression for the onset of coronary artery disease (6).
They reported that the combined overall relative risk of de-
pression for the onset of coronary artery disease was 1.64
[95% confidence interval (CI)=1.41-1.90]. Furthermore, de-
pression exerts a significantly negative impact on the prog-
nosis of patients with coronary artery disease. According to
the results of a meta-analysis, post-myocardial infarction de-
pression is associated with a 2- to 2.5-fold increased risk of
an impaired cardiovascular outcome (7). Given its impor-
tance in the pathogenesis of coronary artery diseases, de-
pression is a pivotal factor linking occupational stress and
karoshi. In the present investigation, the relationships be-
tween occupational stress as evaluated by the JCQ and de-
pression were examined in outpatients with lifestyle-related
diseases such as diabetes, hyperlipidemia and hypertension.

Materials and Methods

Patients

Between May 2014 and June 2015, 231 consecutive out-
patients with lifestyle-related diseases including diabetes,
hypertension and hyperlipidemia were recruited, and 29.4%
of the enrolled subjects had coronary artery disease. The
purpose of the present study was explained to the partici-
pants in the documents and written informed consent was
obtained. The study was approved by the ethics committee
of Kobe Rosai Hospital.

All enrolled patients were interviewed and clinically ex-
amined. Demographic information (age and sex) and medi-
cal history were recorded. Hypertension was defined as sys-
tolic pressure 2140 mmHg or diastolic pressure 290 mmHg,
or the use of antihypertensive drugs. Dyslipidemia was de-
fined as plasma low-density lipoprotein 2140 mg/dL, plasma
triglycerides 2150 mg/dL, or plasma high-density lipoprotein
<40 mg/dL or the use of lipid-lowering drugs. Diabetes mel-

litus was defined as a previous or current plasma fasting
glucose 2126 mg/dL or the use of hypoglycemic agents. The
diagnosis of coronary artery disease was based on the guide-
lines of the Japanese Circulation Society and the coronary
stenotic lesions were documented with coronary angiogra-

phy.

Evaluation of occupational stress by the job content
questionnaire

Occupational stress evaluated using the demands-control-
support model was measured with the JCQ developed by
Karasek (1). The JCQ includes scales for job demands (five
items; score range, 12-48), job control (nine items; score
range, 24-96) and worksite social support (eight items; score
range, 8-32), with four-point response options from 1
(strongly disagree) to 4 (strongly agree). The job strain in-
dex, which is calculated by dividing job demands by job
control, has been used as an indicator of the occupational
stress with higher scores indicating greater strain.

Evaluation of depression by the self-rating depres-
sion scale

The Self-rating Depression Scale (SDS) designed by Zung
was used to quantify the level of depression in patients ex-
periencing depression-related symptoms (8). The SDS in-
cludes 10 positively worded items and 10 negatively worded
items that assess the symptoms of depression. The item re-
sponses are rated from 1 to 4, and higher scores correspond
to more frequent symptoms. Therefore, for each item, pa-
tients give a score according to whether the item has oc-
curred: 1= never/very rarely/rarely; 2= once in a while/some
of the time/occasionally; 3= relatively often/very often/often;
4= most of the time/always/almost always. The SDS scores
were used to define four categories of depression severity:
within the normal range (below 40 points); presence of
minimal to mild depression (40-47 points); presence of
moderate to marked depression (48-55 points); and presence
of severe to extreme depression (56 points and above). In
the present study, the subjects having scores over 40 points
were defined as being depressed.

Statistical analysis

Continuous data are provided as the mean and standard
deviation (SD). Categorical variables are displayed as a
number (percentage). Univariate and multiple linear regres-
sion analyses were used to explore the relationship between
the SDS score and the JCQ. A standardized coefficient and
the 95% confidence interval (CI) were calculated after ad-
justing for sex, and the presence of coronary artery diseases,
diabetes, hypertension, hyperlipidemia, and current smoking
status. For colinearity problems, job demand, job control
and worksite social support were used in Model 1 as vari-
ables of occupational stress, and the job strain indices were
used in Model 2.

To evaluate the collinearity between variables, the vari-
ance inflation factor (VIF) was estimated in each model. If
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Figure 1. The relationship between depression and job demands, job control and workplace social

support, and the job strain index in Japanese patients with lifestyle-related diseases.

Table 1. Patient Characteristics.
Age, mean (SD), y 57.0 8.8
Male sex, no. (%) 198 85.7
Diabetes no. (%) 74 32.0
Hypertension no. (%) 130 56.3
Hyperlipidemia no. (%) 160 69.3
Current smokers no. (%) 97 42.0
CAD (%) 68 29.4

CAD: coronary artery disease

the estimated VIF for one variable is over 10, there is a
strong possibility of the existence of colliniearity. Statistical
analyses were performed using IBM SPSS Statistics Version
22. A p value of <0.05 was considered statistically signifi-
cant.

Results

A total of 231 patients were enrolled in this study, and
their characteristics are shown in Table 1. The relationship
between occupational stress and depression was examined in
Japanese patients with lifestyle-related diseases. A univariate
linear regression analysis demonstrated that SDS scores
were positively correlated with job demands and the job

strain index and negatively correlated with job control and
worksite social support (Fig. 1).

Table 2 summarizes the results of multiple regression
analyses to predict the SDS scores. In Model 1, job de-
mands were positively associated with SDS scores and job
control and worksite social support were negatively associ-
ated with SDS scores after the controlling for age, sex and
the presence of coronary artery diseases, diabetes, hyperten-
sion, hyperlipidemia and current smoking status. In Model
2, the job strain index was positively related to SDS scores.
The estimated VIFs indicated that there was little evidence
for the existence of collinearity. Thus, a high job strain in-
dex was a considerable risk factor for depression.

Discussion

This cross-sectional investigation clearly demonstrates the
close relationship between the occupational stress and de-
pression. We found that occupational stress expressed as the
job strain index was strongly associated with depression.
Furthermore, high job demands and low social support at
the workplace were also associated with depression. Our
findings are consistent with previous cross-sectional and lon-
gitudinal studies demonstrating that job strain and its com-
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Table 2. A Multiple Regression Analysis Showing an Association between Depression and Occupational Stress.

Model 1 (R2=21.0%)

Model 2 (R215.8%)

B B SE pvalue VIF B B SE p value VIF

Age -0.056 -0.046 0.055 0.408 1.255 -0.019 -0.015 0.055 0.779 1.167
Sex -0.074 -1.537 1.333 0.250 1.158 -0.069 -1.414 1.353 0.296 1.129
CAD -0.060 -0.959 1.027 0.351 1.165 -0.085 -1.346 1.052 0.201 1.167
HT -0.107 -1.564 0.934 0.095 1.141 -0.104 -0.107 0.960 0.114 1.141
Diabetes 0.078 1.212 0.996 0.025 1.148 0.056 0.875 1.017 0.391 1.135
HL -0.109 -1.709 1.055 0.107 1.261 -0.109 -1.702 1.078 0.116 1.247
Smoking 0.070 1.021 0.924 0.270 1.106 1.114 0.070 0.933 0.075 1.068
Job demands  0.169 0.207 0.078 0.008* 1.113 - - - - -
Job control -0.177 -0.106 0.038 0.006* 1.138

Support -0.238 -0.440 0.119 <0.001** 1.147 - - - - -
JSI - - - - - 0.295 15.663 3.378 <0.001%* 1.068

B: Standardized coefficient, B: Coefficient, SE: standard error, VIF: variance inflation factor, CAD: coronary artery disease, HT:

hypertension, HL: hyperlipidemia, JSI: job strain index
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Figure 2. The classification of health conditions by using the SDS and JCQ simultaneously. The
classification is based on the presence or absence of occupational stress and depression. Subset 1 con-

sists of subjects with depression, but without occupational stress; subset 2 consists of subjects with
occupational stress and depression; subset 3 consists of subjects with neither occupational stress nor
depression; subset 4 consists of occupational stress, but without depression.

ponents are related to an increased risk of depression. A
prospective general population-based study from Japan dem-
onstrated that men, but not women, with high-strain jobs
had a more than two-fold increased risk for stroke (9). Other
studies have demonstrated that social support in the work-
place is inversely associated with the incidence of coronary
heart disease via the buffering effects on occupational
stress (10, 11). Furthermore, lower social support in the
workplace was associated with increased blood pressure and
hyperlipidemia (12, 13). Thus, there is a close link between
occupational stress, cardiovascular disease and stroke. Taken
together with the present investigation, depression might be
a key factor mediating the pathogeneses of these diseases in

the subjects experiencing high occupational stress.

The mechanisms by which depression induces and exacer-
bates cardiovascular diseases remain to be clarified; how-
ever, it is necessary to be considered such mechanisms from
two perspectives; the physiological and behavioral re-
sponses (14). In terms of the physiological response, two
major systems are activated, the sympathetic nervous system
and the hypothalamic-pituitary-adrenal (HPA) axis. Through
the activation of the sympathetic nervous system, the vascu-
lar tone is increased, platelets are activated and blood pres-
sure as well as the heart rate are increased. These physi-
ological responses might contribute to the development of
cardiovascular diseases. Alternatively, the activation of the
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HPA axis could exacerbate glucose and lipid metabolism,
leading to atherosclerotic heart disease. Moreover, mental
stress also affects behavioral responses, such as smoking, al-
cohol abuse and avoidance of physical activity. Furthermore,
mental stress may also be associated with poor medical ad-
herence. These behavioral factors play a pivotal role in the
pathogenesis of cardiovascular diseases. It is speculated that
occupational stress could lead to cardiovascular diseases via
the above-mentioned mechanism induced by depression.

Kitaoka-Higashiguchi et al. compared the SDS scores of
Japanese workers based only on job demand and job con-
trol (15). They reported that the SDS scores were highest in
high jobs demand and low job control conditions. Their
findings are consistent with those of the present investiga-
tion. By using the SDS and JCQ simultaneously, the health
conditions could be assessed based on two different aspects,
occupational stress and mental stress. Given that the subjects
with SDS scores over 40 points were defined as being de-
pressed, and those with a job strain index over 0.50 were
defined as having occupational stress, all subjects were di-
vided into four subsets as shown in Fig. 2. This classifica-
tion is based on the presence or absence of occupational
stress and depression. Subset 3 represents those with neither
occupational stress nor depression; subset 4 consists of sub-
jects with occupational stress, but without depression; subset
1 consists of subjects with depression, but occupational
stress; subset 2 consists of subjects with occupational stress
and depression. The depression experienced by the subjects
in the subset 2 is likely caused by excessive occupational
stress whereas the subjects in subset 1 might suffer from
stressors other than occupational stress such as family mat-
ters or personal reasons. The subjects in the subset 4 might
be doing well because they are able to cope with occupa-
tional stress. Thus, this classification system could contrib-
ute to promoting healthy workplace and guide individual
workers.

The research described herein is a cross-sectional re-
search; therefore, the causal relationship between depression
and job stress is unclear. We speculate that job stress could
lead to depression. Alternatively, depression may also lead
to inefficient work, which may induce greater self-evaluated
job stress. Taken together, there is a possibility that a vi-
cious cycle consisting of job stress and depression might ex-
ist.

A United Nations committee provided recommendations
to the Japanese government in 2013 for the prevention of
over-work. In response, the Karoshi Prevention Council of
the Ministry of Health, Labor and Welfare of Japan recently
released a basic policy including a goal to reduce the per-
centage of people working 60 hours or more per week to
less than 5% by 2020. Additionally, a mandatory stress
check system will be started at the end of 2015. These com-

prehensive approaches could reduce the number of cases of
karoshi and ultimately and eliminate them. As part of these
processes, a simultaneous evaluation by the JCQ and SDS
seems to be useful for assessing health conditions in a clini-
cal practice.
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Chronic disseminated intravascular coagulation (DIC) is a well-known complication of aortic aneurysm.
A 91-year-old Japanese woman was admitted to our hospital because of massive purpura of the lower
limbs. The presence of abdominal aortic aneurysm (AAA) had been pointed out from the age of 80 years,
and its diameter had gradually increased. The AAA was composed of two portions, that is, a large upper
and a small lower portion, and a large mural thrombosis was observed in the lower portion. The
laboratory data led to the diagnosis of DIC, and AAA was the only identifiable cause of coagulopathy. The
time course of exacerbation of AAA was consistent with the progression of thrombocytopenia and
purpura. Therefore, we concluded that AAA was the underlying cause of DIC. Since DIC in aortic
aneurysms is associated with excessive fibrinolysis, tranexamic acid was administered as anti-
fibrinolytic therapy. After that, coagulopathy was drastically improved. Our patient responded
successfully to anti-fibrinolytic therapy for coagulopathy. The present case illustrates the importance of
evaluation of the diameter of an aneurysm as well as intraluminal thrombosis, which may play an
important role in coagulopathy including DIC. It is necessary to monitor coagulation and fibrinolysis for
the follow-up of patients with AAA.
<Learning objective: We present a case report of an aged Japanese woman with abdominal aortic
aneurysm associated with disseminated intravascular coagulation, and anti-fibrinolytic therapy
drastically ameliorated her condition. Our case illustrates the importance of evaluation of the diameter
of an aneurysm as well as conducting follow-up monitoring of coagulation and fibrinolysis.>

© 2014 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.

Keywords:

Abdominal aortic aneurysm
Disseminated intravascular coagulation
Fibrinolysis

Introduction

Societies are aging at a greater rate worldwide, particularly in
Japan, and are creating a burden on healthcare systems to maintain
adequate levels of care for aged patients with atherosclerotic
cardiovascular diseases, including aortic aneurysm. For example,
the number of patients with abdominal aortic aneurysm (AAA)
is increasing [1,2]. The surgical or intravascular treatment of AAA
is well established; however, the presence of other diseases
associated with AAA complicates the therapeutic strategy.
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Hospital, 4-1-23, Kagoike Touri, Chuo-Ku, Kobe 651-0053, Japan.
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Disseminated intravascular coagulation (DIC) is a characteristic
complication of aortic aneurysm that was first reported by Fine
et al. in 1967 associated with a case of dissecting aortic aneurysm
[3]. Among preoperative patients with aortic aneurysms, 40% have
elevated levels of fibrinogen degradation products and 4%
experience clinically overt DIC [4]. The clinical picture of DIC in
aortic aneurysm includes distinctive features of typical DIC
manifested as sepsis, in which fibrinolytic processes are activated
and are associated with greater risk of bleeding. Here, we describe
the case of an aged Japanese woman with AAA associated with DIC,
who was successfully treated with anti-fibrinolytic therapy.

Case report

A 91-year-old woman was admitted to our hospital because of
massive purpura of bilateral lower limbs. The presence of AAA had

1878-5409/© 2014 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.
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m Marked purpura on her lower legs at admission.

been pointed out from the age of 80 years, and its diameter had
gradually increased. Therefore, surgical therapy was recommended
to her several times; however, she refused obstinately for the
operation. Her medical history included a partial gastrectomy for
gastric cancer. Six months before the admission, she noticed mild
subcutaneous bleeding at a bruise on a lower limb that was
spreading widely to both limbs. On admission, the blood pressure
was 114/70 mmHg and pulse rate was 60 beats per minute, and skin
oxygen saturation was 98%. The jugular vein was not dilated, and

YELI W [aboratory data on admission.

Blood cell count

WBC 5600/mm?>
RBC 173 x 10*/mm?

Biochemistry

CRP 1.2 mg/dl
T-bil 0.47 mg/dl

Coagulation tests

PT 15.65 (10-14)
PT-INR 1.77

Ht 17.1% D-bil 0.18 mg/dl APTT 57s (23-42)
Hb 5.1g/dl BUN 47.0 mg/dl Fibrinogen 82 mg/dl
MCV 99 fl Cr 1.8 mg/dl AT-1I 87%

MCH 29.5 pg Na 140 mEq/1 FDP 107.2 pg/ml
MCHC 29.8% Cl 113 mEq/l p-Dimer 65.7 pg/ml
Plt 4.4 x 10*/mm? Fe 33 pg/dl

Reti 50%o Ferritin 192.5 ng/ml

AAA, abdominal aortic aneurysm; DIC, disseminated intravascular coagulation;
FDP, fibrin/fibrinogen degradation products; AT-III, antithrombin-IIl; EVAR,
endovascular aneurysm repair; TAT, thrombin-antithrombin complex; PIC,
plasmin-a2 plasmin inhibitor complex; t-PA, tissue plasminogen activator; CRP,
C-reactive protein; T-bil, total bilirubin; D-bil, direct bilirubin; PT-INR, interna-
tional normalized ratio of prothrombin time.

ejection systolic murmur at the 2nd right sternal border was audible.
A large pulsating mass (7cm x 11 cm) was palpable on the
abdomen, and marked purpura was observed on her lower legs
(Fig. 1). Laboratory data indicated anemia, thrombocytopenia
(hemoglobin 5.1 g/dl, platelet count, 4.4 x 10*/uL), and abnormal
levels of serum coagulation factors [fibrinogen, 82 mg/dl; fibrin/
fibrinogen degradation products (FDP), 107.2 pg/ml; p-dimer,
65.7 pg/ml; antithrombin-III (AT-III), 87%] (Table 1). According to

(A) Three-dimensional imaging of enhanced computed tomography showing the presence of a saccular aneurysm of the abdominal aorta. The abdominal aortic
aneurysm was composed of two portions, that is, a large upper and a small lower portion. (B) The cross-section imaging of abdominal aortic aneurysm showing
large mural thrombosis. The dimensions of the upper and lower portions at the scanned plain were 92 mm and 47 mm, respectively.
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Japanese Association for Acute Medicine criteria [5], DIC score was
13 points.

Enhanced computed tomography revealed the presence of a
saccular aneurysm of the abdominal aorta, and the AAA was
composed of two portions, that is, a large upper and a small lower
portion. The dimension of the upper and lower portions at the
scanned plain was 92 mm and 47 mm, respectively, and a large
mural thrombosis was observed in the lower portion (Fig. 2).

For the investigation of the etiology of anemia and thrombocy-
topenia, bone marrow aspiration and endoscopic examination
were performed, and their results showed no abnormality. The
laboratory data led to a diagnosis of DIC, and AAA was the only
identifiable cause of coagulopathy. The time course of exacerbation
of AAA was consistent with the progression of thrombocytopenia,
anemia, and purpura (Fig. 3). Therefore, we concluded from these
findings that AAA was the underlying cause of DIC.

To control the condition of DIC, continuous infusion of heparin
(12,000 U/day) and nafamostat mesilate (60 mg/day) was initially
administered for several days, and AT-III and fresh-frozen plasma
were administered for the consumption of coagulation factors. But,
the DIC score was unchanged. Thereafter, the administration of
nafamostat mesilate was given up, because of hyperkalemia.
Instead of nafamostat mesilate, we started to administer camostat
mesilate. However, purpura of the lower limbs and her general
conditions were exacerbated; therefore, we considered that these
drugs did not affect her clinical conditions or coagulopathy (Fig. 4).

DIC in aortic aneurysms is associated with excessive fibrinoly-
sis, which may induce the bleeding tendency. Our case showed
bleeding tendency, and we detected markedly elevated levels of
FDP and p-dimer. These findings suggested excessive fibrinolysis;
therefore, tranexamic acid was administered as anti-fibrinolytic
therapy. Two days later, coagulopathy was drastically improved,
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and the DIC score had decreased to 6 points. Anemia, thrombocy-
topenia, and purpura became less severe (Fig. 4). Because she was
at extremely high-risk of rupture, we proposed endovascular
aneurysm repair (EVAR) of AAA to her; however, she refused it.
After the improvement in the bleeding tendency, she and her
family eagerly desired to go back home. Since the continuous
administration of heparin forced the patient to be hospitalized, the
intravenous administration of heparin was switched to warfarin
carefully. She was discharged after converting from heparin to
warfarin therapy.

Discussion

DIC is characterized by systemic activation of coagulation
leading to organ failure through the development of fibrin clots
that may cause bleeding because of insufficient levels of platelets
and coagulation factors. Siebert and Natelson proposed the
following criteria for DIC associated with AAA [6] as follows:
chronic bleeding, consumptive coagulopathy, reversal of laborato-
ry data after aneurysm repair, and maintenance of the values for
3 months. We did not repair the AAA of the patient reported here;
however, the correlation between the time course of exacerbation
of AAA with the progression of coagulopathy indicates their
association.

Among the characteristics of DIC associated with aortic
aneurysm, fibrinolysis is markedly enhanced, and bleeding
tendency is prominent. This fibrinolysis-dominant DIC is charac-
terized by the activation of both coagulation and fibrinolysis. The
criteria of enhanced-fibrinolytic-type DIC are as follows. (1)
Prerequisite: thrombin-antithrombin complex (TAT) >20 pg/L
and plasmin-a2 plasmin inhibitor complex (PIC) >10 wg/L. (2)
Laboratory findings - at least two of the following findings: (1)
FDP >80 wg/ml, (2) fibrinogen <100 mg/dl, and (3) increased FDP/
p-dimer ratio (decreased p-dimer/FDP ratio). (3) Reference findings
- more severe bleeding is likely with the following findings: (1)
decreased platelet count (<50,000/wL) and (2) decreased o2
plasmin inhibitor activity (<50%) [7]. In the present case, FDP and
fibrinogen were 107.2 wg/ml and 82 mg/dl, respectively. Since
tranexamic acid was effective, the process of fibrinolysis played a
pivotal role in coagulopathy in the present case; however, the
diagnosis regarding fibrinolysis-dominant DIC was incomplete in
the present case. In general, the use of tranexamic acid for anti-
fibrinolytic therapy is not recommended for patients with DIC.
Furthermore, there is the possibility that such therapy could
exacerbate the coagulopathy; therefore, it is necessary to consider
whether the coagulopathy is primarily caused by fibrinolysis-
dominant DIC. To confirm the diagnosis, we should assess the
values of TAT and PIC in the present case.

The mechanism responsible for the association of DIC with
aortic aneurysm is unknown; however, chronic existence of
intraluminal thrombosis might play an important role in the
pathogenesis of DIC via an inflammatory process or as a source of
proteinases. Regional intravascular coagulation may occur at the
site of mural thrombosis of aneurysmal aorta. Although it is not

‘disseminated,” it may systemically influence the coagulation
systems. Recently, Siennicka et al. reported a negative correlation
between tissue plasminogen activator (t-PA) and the thickness of
intraluminal thrombosis of AAA [8]. On the other hand, Aho et al.
reported that there was no relationship between them [9]. Thus,
there is still a controversy between plasma t-PA and the mural
thrombosis of AAA. Pathophysiology of DIC in the aortic aneurysm
is an important subject to be clarified.

Our patient’s aneurysms were gigantic with diameters greater
than 90 mm, and we recognized that she was at an extremely high-
risk of rupture. Surgery or EVAR are safe for treating aged patients
[10,11]. Because of the aging population, the present patient
illustrates the importance of optimizing the treatment of
cardiovascular diseases of the aged.

In summary, we presented a case report of an aged Japanese
woman with AAA associated with DIC, and anti-fibrinolytic
therapy drastically ameliorated her condition. Our experience
illustrates the importance of evaluation of the diameter of an
aneurysm as well as intraluminal thrombosis, which may play an
important role in coagulopathy including DIC. It is necessary to
monitor coagulation and fibrinolysis for the follow-up of patients
with AAA.
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Job Stress and Cardiovascular Disease

Nobutaka Inoue MD. PhD

Vice President, Department of Cardiovascular Medicine, Kobe Rosai Hospital

Karoshi, death from overwork, is largely caused by cardiovascular diseases and stroke, and psychological
stress at work plays a pivotal role in the pathogenesis of these disorders. Psychological stress is associated with
the exacerbation of coronary risk factors including hypertension, diabetes, and hyperlipidemia, and it also af-
fects behavioral responses, such as smoking, alcohol abuse and insufficient physical activity. For the purpose of
enhancing mental health support, the stress check at work system will shortly be obligated in Japan. The alle-
viation of occupational stress is essential for the prevention of karoshi, and the evaluation of the extent of occu-
pational stress seems to be a very important first step. There are several useful tools to evaluate the occupa-
tional stress such as the job demand-control model and the effort-reward imbalance model. Recent investiga-
tions have revealed that occupational stress evaluated by these models is closely associated with atheroscle-
rotic coronary risk factors. On the other hand, major coronary risk factors including hypertension, diabetes, and
smoking induce oxidative stress in the vascular system. Recent clinical and basic researches have demon-
strated that there is a relation between psychological and oxidative stresses. In this review article, clinical impli-
cations of occupational stress in pathogenesis of karoshi are discussed.

(JJOMT, 63: 241—246, 2015)

—Key words—
mental stress, job strain, oxidative stress
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Rosai Hospital Multicenter Clinical Investigation on Job Stress-Induced Hypertension

Nobutaka Inoue”, Masanori Munakata®, Akira Ohtahara® Masaaki Izumi”, Atsushi Yamauchi’,
Katsuyuki Nagatoya®, Hiroumi Mizuno” and Genjiro Kimura®
YDivision of Cardiology, Kobe Rosai Hospital
“Division of Hypertension, Tohoku Rosai Hospital

Division of Cardiology, Sanin Rosai Hospital

"Division of Nephrology, Kansai Rosai Hospital

“Division of Nephrology, Osaka Rosai Hospital
%Division of Cardiology, Asahi Rosai Hospital

Masked hypertension is defined as a clinical condition in which blood pressure (BP) is normal when in
clinic, but ambulatory or home BP readings are in the hypertensive range. Growing evidences indicate that risk
for cardiovascular events of masked hypertension is nearly equal to that of sustained hypertension. The patho-
physiology of masked hypertension includes diverse conditions; however, job stress during daily work time
plays an important role in the pathogenesis of masked hypertension. Job strain at workplace could mediate a
progressive rise in BP as chronic stressor. Indeed, previous epidemiological studies have shown that psychoso-
cial factors at work place contribute to hypertension and cardiovascular diseases. Therefore, the management
of masked hypertension is thought to be an important strategy to reduce onsets of cardiovascular diseases and
stroke for workers. However, there is no investigation for the relationship between psychosocial stress and BP
at the workplace in Japan. Based upon these backgrounds, we plan a multicenter clinical study regarding the
relationship between job stress and hypertension using the network of Rosai hospitals across Japan. This arti-
cle presents the protocol and clinical significance of this study.

The aim of the present clinical investigation is to clarify the relationship between workplace psychosocial
stress and BP at office. Furthermore, the involvement of salt intake and glomerular endothelial damage in the
development of masked hypertension will be evaluated. Subjects: Office workers who have been diagnosed
with hypertension. Methods: BP is measured from Monday to Friday, and holidays. The timings of BP measure-
ment are wake-up time and bedtime at home, and around 10 am and 4 pm at workplace from Monday to Fri-
day. In holiday, BP is also measured at wake-up time, 10 am, 4 pm, and bedtime at home. BP is measured twice
at each occasion using an automatic BP monitor, and the measurements will be transferred to a central data
center by telephone line. Workplace psychosocial stress and the degree of depression are quantitatively evalu-
ated by JCQ, SDS, and PHQ questionnaires. Furthermore, daily salt and urinary albumin excretion are meas-
ured using 24-hour urine specimen. Data analysis: blood pressure response to work stress will be evaluated by
the difference between holiday and work day measurements. The present investigation could give answers to
following important questions: 1) whether BP in workday is higher than that during holiday; 2) whether the in-
crease in BP induced by job stress is related to salt intake or endothelial damage; 3) whether there is a weekday
change of BP at work place, especially between Monday and Friday.

Thus, this clinical investigation would provide new insights into the build-up of comfortable working envi-
ronment as well as the therapeutic strategy for suppression of cardiovascular diseases and stroke for workers.

(JJOMT, 63: 36—40, 2015)

©Japanese society of occupational medicine and traumatology http://www.jsomt.jp
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Stress Response in Cardiovascular Disease
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Stress plays a pivotal role in pathogenesis of cardiovascular diseases, and several types of stress are in-
volved in cardiovascular diseases, including oxidative stress, hemodynamic stress, and mental stress including
psychological stress at work. Coronary risk factors including diabetes, hyperlipidemia, hypertension, and smok-
ing, induce oxidative stress, and these factors are implicated in endothelial dysfunction, atherogenesis, hyper-
tension, or remodeling of blood vessels. Mental stress is a well-known major contributor toward development of
cardiovascular diseases. Psychological stress at work has also been shown to be associated with an increased
risk of coronary heart disease. Furthermore, epidemiological studies demonstrate that workplace psychosocial
factors contribute to development of hypertension like masked hypertension. On the other hand, mental stress
is linked to unfavorable lifestyle factors such as smoking habits, increased alcohol consumption and inadequate
exercise. Thus, a disturbance of homeostasis induced by an imbalance between stressors and the stress re-
sponse may be a contributor of cardiovascular diseases through various mechanisms. In this review article,
clinical implications of stress are discussed.
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Nine Research Areas of Work-related Disorder; Lifestyle-related Disease
Masanori Munakata" ™, Genjiro Kimura" and Nobutaka Inoue’
YResearch Center for Life Style-Related Disease, Tohoku Rosai Hospital
“Division of Hypertension, Tohoku Rosai Hospital
*Research Center for the Health Promotion and Employment Support, Tohoku Rosai Hospital
Y Asahi Rosai Hospital
“Division of Cardiovascular Medicine, Kobe Rosai Hospital

Japan Labor Health and Welfare Organization had conducted research on work-related disorder in 13 ar-
eas such as occupational trauma, spinal cord injury, sensory disorder, occupation skin disease, musclo-skeretal
disorder, disorder due to hand transmitted vibration, occupational toxication, work-related cardiovascular dis-
eases, mental health, health promotion for working women, rehabilitation and asbestos. Those research areas
were deeply reexamined and changed to new scheme considering social demand. They are compsed of 3 major
headings including 9 research areas 1) cause, diagnosis and treatment of work-related disorder (including re-
search on lumbago and repair of traumatic motor dysfunction), 2) health promotion for workers (including re-
search on life style related disease, sleep apnea syndrome, work-related disorder and work support for diseased
people), 3) prompt and adequate provision of compensatory insurance system for workers (including traumatic
higher-order brain dysfunction, pneumoconiosis and ashestos). Research area of work-related cardiovascular
diseases focusing on the prevention of Karoshi (death from overwork) has been followed by research area of life
style related disease. This paper describes the outlines of the research of life style related disease.

(JJOMT, 63: 142—146, 2015)
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