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K AROSH1 DUE TO OCCUPATIONAL STRESS-RELATED CARDIOVASCULAR
INJURIES AMONG MIDDLE-AGED WORKERS IN JAPAN 

Tetsunojo UEHATA* 
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T he relative r isk of cardiovascular diseases am ong people exposed to stressful si tuations has 
been duscussed, especial ly in relation to sudden deaths ocur r ing am ong m iddle-aged work ers. 
A s the occupat ional stress accounting for such cases in most l ik el y to be induced by over load 
(karo in Japanese) si tuation, the causation of such death from over load (karoshi) has attracted 
w ide attention. In Japan, the problem of karoshi has come to k nown since the per iod of the 
first oi l cr isis in 19741). T hereaf ter , an increasing number of karoshi cases have been repor ted 
as the m ovem ent for work ers' com pensation claims as to stress-related diseases such as sudden 
hear t attacks or strokes am ong m iddle-aged work ers is gaining im petus. 

A s a back ground to th is increase in the num ber of repor ted cases of fatal cardiovascular and 
cerebrovascular injur ies, the work ing condi tions i n the current Japanese econom y would n eed 
to draw par ticular attention. I t is said that Japan is am ong the econom ical l y r ichest and the 
technological ly m ost advanced countr ies in the wor ld, gross national product per capi ta exceed in g 
that of the U n i ted States. T h is h i gh grow th of the econom y is apparentl y relevant to the out-
standin g levels of som e general heal th indicators of the Japanese population , such as average 
l i fe expectancy or infant death rates wh ich are com parab le w i th or better than those of the 
N ordic coun tr ies. Con trar y to these successful phenom ena, concern is grow ing that m any w or - 
k ers suffer ing from mental and physical strain, including those in m iddle-aged and elder l y 
groups, as a resul t of the accerelated technological and econom ic developm ents.

T his par ticular l y stressful si tuation of cer tain work ers in Japan m ay be evidenced b y sti l l 
prevai l i ng long hours of work and associated heavy work load in the col lectively-m inded, com - 
pany-or iented society. A s an IL O repor t m entions2), Japanese work ers con tinue to work the 
greatest am ount of work ing t im e of any m ajor industr ial ized countr ies. On the average in the 
m anufactur ing industr y, they work as m uch as 400 or m ore hours a year longer than thei r 
coun terpar ts in G ermany or F rance, 300 or m ore than those in the N ordic countr ies or the 
U ni ted K ingdom, and 200 more than those in the U ni ted States. In her recent book discussing 
the r ichness of a society3), T eruok a stated : “ Japan is econom ical l y a b i g countr y, but not a 
r ich one at al l . M any work ers are strained for long hours work ing a heavy work load, though 
thei r com panies are econom ical l y grow ing' '. T h is si tuation continues. 

R ecent karoshi cases deal t w i th by the author are repor ted w i th the view to discussin g the 
factors accoun ting for such fatal cases. T he association between overwork ing si tuations and 
an increased r isk of cardiovascular in jur ies wi l l be exam ined. 
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Some cases of karoshi 
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Fol low in g are som e cases of karosh i about wh ich I was consul ted w i th respect to the appl ica- 
tion of work ers' com pensation. 

Case i (A system di rector of a large electronic m ach inery m anufactur in g com pany)

A di rector of a system m anagin g depar tm ent died of cerebral b leeding at age of 44, di rect l y 
af ter a difficul t talk w i th custom ers in a hotel where he was staying on a bussiness tr ip. On l y 
one week ago, he had been prom oted the director 's post from a ch ief of a section in the depar t - 
m ent, deal w i th m any troubles of custom ers. H is w idow told that in th is section, he had ever y 
day continued h is own work w i th other col leagues by providing technical suppor t to custom ers 
unti l m idn i gh t. I n addi t ion to usual duties, as h is ab i l i t ies were recogn ized by h is supervisors, 
he used to of ten attend bussiness receptions which involved alcohol dr ink ing. H e had often 
complained to her of severe fati gue due to work .

Case 2 (A sales m anager of a loss insurance com pany)
H e died of subarach inoida1 bleeding at age 42. One and a half years before the death, he 

had been transfer red to a sm al l b ranch to increase the sales accoun ts. T here he chal lenged 
to increse h is sales accounts th ree t im es w i th in th ree years overcom ing the severe com peti t i veness 
in h is field. Imm ediatel y af ter a special cam pai gn to attain h is goal , he was suddenl y attack ed 
by the rupture of cerebral aneurythm and died at m idn i gh t at h is house h is com plete success 
in business.

Case 3 (A section chief of a branch office of r ice wine (sake in Japanese) sales store)
H e died of an acute hear t fai lure at age 51, at m idnight in h is house. H e had been wor - 

k ing in a m iddle-sized class company which employed 120 men and women. F ive years ago, 
his com pany had introduced an office com puter ization system w i th onl ine networks for contro- 
l led stock m anagem ent and sales accounts. T hus he had to engage in data input work w i th 
other cler ical w ork ers as a responsib le person in th is new section, in addi t ion to h is usual sales 
m anagem ent work . In so doing, he was worr ied w i th m any troubles of m ach iner y and claim s 
by other w ork ers about the operating m ethods, so that he h imself suffered f rom a wr i ter 's cram p 
apparen tl y caused by the overuse of the upper l imbs. M oreover , one and a hal f year before 
death, h is physical and m ental stress increased because h is com pany 's sales accounts rapid l y 
decl ined due to con tract troubles w i th a b i g fi rm . H e was obl i ged to m ake h is special effor ts 
for sales m anaging usual l y un ti l late evening. H is heal th condi t ions, tarnished w i th hyper ten- 
sion, gradual l y becam e to worse, and there were several incidences in wh ich he com plained 
of chest pain. H is doctor advised h im to take rest, but he did not do so unti l he died.

Case 4 (A salesm an of a textbook company)

H e died of acute m yocardial infarct ion at age 42. H e had been appoin ted to a ch ief of sales 
prom otion section in a tex tbook com pany on l y si x m onths ago. H is w ork used to be very busy 
and stressful , com b ined w i th f requen t long-distance business tr ips to increase sales accoun ts. 
H e was ob l i ged to stay at distant hotels spending m ore than half of a month. In these business 
tr ips, he visi ted, dr iving a ren tal car , m any book stores and schools prom oting the adopt ion 
of h is com pany 's tex tbooks. One m onth before h is death, in a cold cl im ate he was conscious 
of dul l chest pain at a store of h is customers. Since th is event, he of ten complained of the 
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sam e pain to h is w ife, but he did not tak e rest and did tr y to have a m edical exam ination for 
the reason of busy work . Just in the m orn ing of the day he died, he awoke w i th a severe 
continuous chest pain in his house and hur r ied up to a cl in ic near l y, in wh ich a physician ad _ 

vised h im to be tak en to hospi tal. But he went to h is office for presenting a repor t of h is 
sales accounts wh ich he w as fel t indispensab le, i gnor ing the m edical advice. About ten h ours 
later , he was found dead in h is office toi let by one of h is col leagues.

Case 5 (A work er of an electr ic m ach inery product factory)

H e died of cereDra1 b leeding at age 40. H e had been work ing in a rural factor y as a for k l i f t 
operator . One m onth before the death, he was ordered to go to a m ass sales store of house- 
hold electr ic appl iances near the T ok yo m etropol is as one of those workers who were delegated 
for the sales of the excessive stocks in h is factor y. T h is sales cam pai gn used to be system 
was car r ied out every summ er in h is com pany for the dual aim s of sel l in g out stocks and effec- 
t i vel y using m anpower , and m ost work ers dispatched to b i g ci t ies such as T ok yo, Osak a and 
N agoya, regardless of thei r l ik es or disl ik es. A s a di l i gent work er 's favour of h is com pany, 
he w i l l ingl y appl ied for th is task , regrett ing h is previous non-par ticipation because of h is w i fe's 
i l lness.

F i ve days before the death, he travel led to T ok yo, and stayed in a sm al l hotel. T he n ex t 
m orn ing he began h is sales work at a b i g store, al though he had no exper ience in such w ork 
w i th poor k now led ge he had learned th rough one-day train i ng. One of h is col leagues, w ho 
was delegated to another store and staying w i th h im , told that dur ing the n i gh t he could not 
sleep and worr ied about h is role co lets and business responsib i l i t ies. T hree days later , he 
suddenl y com plained of severe headache and nausea dur in g work ing t im e, and h is superv isor 
in th is store took h im to a hospi tal. H e was diagnosed to have sl i gh t comm on cold and fati gue. 

But in the n igh t of that day, he was attack ed repeti ti vel y by heavy headache and vom i t t i ng 
at his hotel, and died.

Case 6 (A n operator of an electr ic m etal plate factor y)

He was a subbl ind worker , and died of subarachinoida1 bleeding at age 54. On the day of 
h is death , he cam e back hom e late at n igh t due to over tim e work , and com plained of severe 
headache to h is fam i l y. N ext m orn ing h is headache was aggravated w i th vom i tting and died 
subsequentl y. A n investi gation of h is over load si tuation showed that about one m onth ago, 

a .new robbot m ach ine had been introduced in h is factor y to cut steel plates speedi l y and pre- 
cisely, and that he had been in tentl y tr ying to acquire sk加s of the new operating m ethods un ti l 
late at n igh t by over tim e w ork in spi te of h is handicap and aging.

Case 7 (A truck dr iver transpor ting for long distances)

H e died of cerebral b leeding at the age 49. H e had been engaged in a famous transpor t ing 
fi rm for twenty years as a truck dr iver . H is usual running duties w i th a co11egue am ounted 

to about 600 k i lom eters per one sh if t wh ich lasted for two n i gh ts and three days, cor respond- 
i ng to 10,000 k i lometers per month w i th about 70 overtim e hours. T hough he used to have 
no heal th problems when he was young, he was found to have sl i gh t hyper tension at a per i - 

odical heal th exam ination si x years ago. T h is gradual l y grew worse in a few years to a stage 
wi th cardiac hyper trophy and proteinur ia. But his work ing condi tions never improved, and 
conversely, both dr iv ing distances and over tim e hours increased. T he day before h is death. 



( 23 )

he and h is col league star ted from their base at noon w i th 50 drum cans each weighing 200 k g. 
They continued to run al l day and night, arr ived at the destination next morning, and un- 
loaded drum cans spending only 30 m inutes in a hurry. On his return way, he sudden l y 
fel l unconscious and died. In th is long-distance duty, ran about 1,000 k i lometers on one way, 
and he was at the steer ing wheel of the truck for about eleven hours. 

T hese exam ples represent the typical cases of karosh i in Japan. T hey are character ized b y 
the fol low in g comm on features.

1) M ost of the victims were m iddle-aged m ale work ers who suffered fatal and sudden card i o- 
vascular in jur ies or cerebral bleeding.

2) T hey were very del igent and enthusiastic in thei r work , and were consequentl y obl i ged 
to i gnore thei r regular and heal thy habi ts and even the need of heal th care.

3) I t was shown that before attacks their work load had gradual l y increased, and that thei r 
fati gue progressivel y accum ulated wh i le their basic 111 heal th such as hyper tension and ar ter i o- 
scle1osis, aggravated. 

Character ist ics of karoshi cases referred to the“ karoshi hot l ine” for consul tation
A karoshi hot l ine was establ ished in summer of 1988 by a voluntary group of lawyers and 

physicians to offer adv ice on fi l ing for com pensation in stress-related cases. T he service h as 
recei ved about 1,800 inquir ies dur ing the last two years. In the T ok yo area alone, 158 cases 

of cardiovascular and cerebral attacks were consul ted. N inety-eigh t cases of these 158 cases 
were inter view ed for ob tain in g precise inform ations about the occupational back ground and ph y-
sica1 condi t ions wh ich con tr ibuted to these attacks. T hese resul ts are summ ar ised as fol low s. 

1. 

_
Outline of 158 cases refer red to the Tok yo hot l ine 

T he cases refer red were com pr ised of 154 m ale and 4 fem ale vict im s. T he m ajor i ty of these 
victims were in the age group from 40 to 54 (100 cases, 63.2 %), fol lowed by those in thei r 
late fif t ies and th ir ties. O f the k inds of diseases, am ong cerebrovascular attacks, subarach in - 
oida1 b leeding accounted for 44 cases, cerebral bleeding for 32 cases and cerebral infarction 12 
cases, am ong hear t attacks and other diseases, acute cardiac fai lure accounted for 40 cases, acu te 
m yocardial in farction 28 cases and aor tic rupture 2 cases, are involved. 

2. Workin condi t ions before the at tack of 98 cases interviewed 
T o know the work ing condi t ions before each attack was tr i ggered, we inter viwed those con- 

cerned victim such as fam i l y m embers, col leagues, subordinates, un ion officials and supervisors. 
Such information was col lected for 98 vict ims.

1) Kinds of jobs
T able t shows the k inds of jobs of the victims. T he number of whi te-colour workers was 

sl i gh tl y m ore than that of b lue-colour work ers.

In the wh i te-colour group, m ore than hal f consisted of sales m anagers, m ost of whom had 
supervising t i t les such as ch ief or director . M ost engineers belonged to im porant secti tons of 
thei r com pan ies, and were usual l y engaged in technical serv ices to custom ers. T heir fields of 
bussiness were trading, construct ion, electr ic m achiner y, inform at ion serv ices and other business 
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T able t Job contents of interviewed karoshi cases
(Number of cases classified by diseases) 

Cerebrovascular H ear t diseases 
attack s and others T otal 

W hite-colour workers
Sales m anagers
Engineers
Personnel m anagers
Publ ic servants
T eachers
O thers 

8
9
2
2
 
1
3

1
53 

3
5
3
1
2
2

1
62 

1
 
4
5
3
3
5

3
 
1

16 

Blue-colour work ers
F actor y operators
Construction workers
Drivers
B aggage carr iers
Guard men
O thers 

19
9
2
3
2
2
1 

18
7
5
3
0
0
3 

37
16
7
6
2
2
4 

T otal 54 44 98 

T able 2 D istr ibution of work ing hours per week among the kar oshi victims 

Less than 50-69 70-99 M ore than Unfixed
49 hours hours hours 100 hours or unknown 

Number of cases 13 22 32 21 10
per cent 13.2 22. 4 32.7 21.4 10.2 

firms. In the cases of pub l ic servants or teachers, they were as a rule character ized by very 
stressful ci rcumstances and heavy responsib i l i t ies concentrating on them .

On the other hands, in the b lue-colour group, m any of them were factor y operators, const- 
r uct ion work ers and dr ivers. I t should be noted that the latter two jobs are already repor ted 
to have h i gher m or tal i ty rates due to cardiovascular diseases4-6) in Japan.

2) Workin g hours of the vict ims
T he work ing hours per week w ork ed by the victims for the per iod of two or three m onths 

before the attack are shown in T ab le 2. T he Japanese L abour Standards L aw stipulates that 
norm al work ing hours showed be ei gh t or less hours per day and for ty three or less hours 
per week except over tim e. T hough not stipulated in the law , the system of two hol idays per 
week are in troduced in m any com pan ies. On the contrar y, 76.5 per cent of the victim s had 
been work ing for more than fif ty hours a week , about half of them work ing for m ore than 
seventy hours per week .

3) Suggested factors leadin g to the at tacks
F actors at work suspected of tr i gger in g these attacks as m entioned by the victim 's concerned 

are shown in T able 3. M ost of them answered that the victim had been work ing from ear l y 
m orn in g unt i l late at ni gh t, even w i thout tak in g a hol iday. T heir views were consisten t that 
attack had been caused by the overwork . A s the resul ts about these suspected factors indicate, 
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suggested by the concerned of the karoshi victims 
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N um ber of cases 
W hi te-colour 

work ers
61 

Blue-colour 
workers

37 
T otals

98 

L ong-hour work including excessive over tim e 
and hol idayless work
Career developm ent
Re-assignm ent or changes of workplace
Assi gnment to a new workplace wi thout fam i ly 
Excessive bussiness tr ips
U rgencies to compl y w i th work norms
Excessive ni ght work
Insufficient m anpower suppor t
Job troub les 

Cases % Cases % Cases % 
42 68.9 20 54.0 62 68.3 

5
2
6
5
9
4
 
1
9
 

1
 
1
 

1
 

1
 

6
7
8
6
8
6
0
8
 

4
9
9
4
 
4
6
8
4
 

2
 
1
 

2
 
1
 

1
 
1
 

1
 
7
3
4
 
2
9
0
0

1
 

7
9
 
1
8
4
3
0
0
 

2
8
8
0
5
 
4
 
7
0

1
 

1
 

2
 
2
 

6
 
9
 
9
 
9
 
1
 
3
 
1
 
9
 

1
 
1
 

1
 
1
 
1
 
2
 

16.3 
19.4
9.2 

19.4 
11.2 
13.3 
21. 4
9. 1 

Accidental events wi thin 24 hours before the attack 18 29 .5 
A ccidental overwork w i thin 7 days before the attack 4 6.6 

18.9 35 35.7
2.7 5 5. 1 

N otes : T able shows the resul ts of plural choices by each indiv idual case 

about two th i rds of these factors consisted of the com plex work ing time issues including long 
hours of w ork (m ore than 70 hours per week), excessive over tim e (m ore than 60 hours per 
m onth) and hol iday work (m ore than 3 days per m onth). M oreover , i t was suggested that 
these long work ing hours accom pan ied w i th other stressful factors such as car reer developm ent, 
excessive business tr ips, insufficient m anpower , changes of work places and urgency to com pl y 
wi th work norms. Especial ly, among the whi te-colour work ers involved, the problems of career 
developm ent, business tr ips, str ingent norms and job troubles seem ed to have influenced to thei r 
heal th condi tions. Among the blue-colour workers, m idnight work and work associated w i th 
m anpower insufficiencies seem ed to have l ik ew ise influenced their heal th before the incidence.

W i th respect to stress-induced 加nesses, the M inistr y of L abour has provided two notifi ca- 
t ions wh ich are to appl y to work ers' com pensation. T he first rule is to find a physical l y or 
m ental l y accidental even t w i th in twenty-four hours before the onset of the attack in quest ion, 
and the second is to iden tif y continued heavy work preceding the attack for one week . A ctu- 
al l y, accordin g to these rules, the M inistr y approved onl y 81 cases (less than ten per cen t) of 
830 claims subm i tted concerning karoshi in 1988. Of our interviewed cases, according to the 
first rules 35.7 per cent of the victims, and to the second 5.1 per cent were estim ated to be 
satisfied. But in these v ictims onl y one case was official l y compensated in th is two years.

4) Character ist ics of the vict ims work accordin g to Karasek's extended model
T o evaluate the relationsh ips between job stress and the observed incidence of karoshi, K a- 

rasek 's ex tended m odel7), proposed for use in epidem iological stress surveys of ischem ic hear t 
diseases, was appl ied by m eans of retrospective self -judgem ent through inter v iews. I n th is m eth - 
od, work character ist ics were judged in the fol low ing th ree dim ent ions ; the degree of psychol - 
ogical job dem ands, the degree of decision m ak ing and the degree of social suppor t. T he 
resul ts are shown in F i g. 1 (p 26) . I t w as suggested that the victim 's work character ist ics 
before the attack consisted of a h i gher degree of work dem ands and lower social suppor t, 
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Psychological job demands 

Fig W ork character istics of karoshi victims 
evaluated in three dimensions according 
to K arasek 's ex tended m odel.
N otes : Fi gures show the number of 
corresponding cases 

funct-cns caused by a break dow n of physiolo 

whereas the degree of work control com pr ised 
w ide spectra from a h igher to lower degree.

This would mean that both high lati tude 
for work control, wi th h igh responsibi l i ty for 
outputs, and i ntenses w i th con trol , as in the 
case of str ictl y paced work , can be relevan t 
to such cardiovascular events. M ore direct l y 
relevant, however, would be a hi gh degree of 
work dem ands and the lack of social suppor t. 
Especial ly, high work demands and low social 
suppor t, as observed in the inter viewed cases, 
seems to be m ost associated w i th the incide- 
nce of the attacks. 

Discussion 

U ehata8) descr ibed karoshi, or death due 
to overwork in Japanese as a socio-m edical 
term cor responding fatal incidence and asso-
ciated work disabi l i ty due to cardiovascular or 

cerebrovascular attacks wh ich could occur on 
the basis of aggravating hyper tensive or ar ter i -
osclerotic diseases, tr i ggered by heavy work -
load. In other words, as stated by H oso-
k aw a9) , karoshi represents the fatal states 

resul ting from the col lapse l i fe-maintainin g 
gloat and b iochem ical rhythm s by overfati gue. 

But l i tt le is k nown of the m edical m echanism how overfatigue gives r ise to the developm en ts 
leading to karoshi. About th is prob lem , i t was suggested9、 that work -or iented work ing styles 
am ong the Japanese m iddle-aged, as dem onstrated in the case of above-m ent ioned exam ples, 

compounded w i th unheal thy dai l y l i fe habi ts such as heavy sm ok ing, alcohol abuse, i rregular 
and unbalanced diet patterns, shor tage of sleep and others, could resul t in accerelating thei r 

aging process and susceptib i l i ty to diseases. A l though sim i l iar problems m ay be comm on l y 
found am ong workers in different countr ies, karoshi cases now increaisng in Japan have special 
features in relation to the victims' work ing styles, character ized by long work in g hours and 
aggressive pursui t of work norm s for the benefi t of thei r com pan ies in the face of rapid 
technological progress and increased use of inform ation technics.

Of the relationsh ips between occupational stress and ischem ic hear t diseases, K arasek 1o) repo- 
r ted that psychological work dem and and the work 's lati tude for decision m ak ing on the job 
m ay be associated w i th psychological stress and coronary hear t disease. On the other hands, 

Jenk ins11) m entioned of T ype A l2), defined as a coronary-prone behaviour pattern character ized 
by ex trem es of com peti tiveness, str i v ing for ach ievement and aggressiveness, and suggested 

that people having th is par ticular behaviour pattern could of ten be so deepl y involved and com - 
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m i tted to their work that other aspects of their l i ves were relativel y neglected. Cooper13) in tro- 
duced in h is review that there were m any stress studies suggestin g an association of st ress 
stim ulations w i th hear t diseases. H e m entioned var ious types of stress sources at work as re_ 

vealed by these studies, such as quanti tat ive and qual i tati ve over load, role amb i gui ty or conf l ict , 
over - and under -prom otion, im pact of poor relationships w i th reference to these stress sources. 
T hose character istical l y seen in the case of Japanese work ers including firstl y quanti tative over - 
load by excessive over tim e w ork and secondl y T ype A -l ike aggressive w ork ing styles respect in g 
norm s wh ich of ten they them selves selected and resul ting from em ployee training and m anage- 

ment pol icy.
A par ticular atten tion is drawn to the rather h i gh incidence of karosh i cases am ong Japanese 

m iddle-aged workers due to cerebrovascular attacks. T h is seem s to be in contrast w i th ar gu- 
m ents in W estern coun tr ies concen trating on hear t diseases, and m ay reflect relevant m orbid i t ies 
and m or tal i t ies am ong the Japanese population. A W H O exper t comm i ttee repor t14) of work - 
related diseases stated that acute stress was associated w i th an increase in cathecholam ines and 
a transien t increase in b lood pressure, but that i t was im por tant to determ ine whether chronical l y 
repeated, shor t-term stress m i gh t resul t in sustained hyper tension. T h is suggestion m i gh t gi ve 
an impor tant clue in clar ifying the incidence of karoshi among Japanese workers.

Addi tional ly, LaDou15) indicates that new types of claims for workers' com pensation insu- 
rance, cal led cum ulative in jur y, are increasing in the U n i ted States, and that these include coro- 
nary hear t disease, stroke, hyper tension and m ental heal th prob lems resul ting f rom em otional 
stress at the work place. A sim i l iar trend is found not on ly in U n i ted States but in Germ an y16) 
and Sweden. Theore1117) notes that in Sweden, the work compensation law is formulated in 
such a way that the burden of proof is on the em ployer who has to prove that the evidence 
is clear l y against an association. In Japan , there are no consisten t rules for appl ication of 
workers' com pensation to kar oshi cases except the very restr ict ing notifications wh ich are used 

to el im inate as m any claims as possib le. T he si tuation continues wh i le long work ing hours 
as revealed in m ost of karoshi cases sti l l prevai l in m any occupations. Concern ing the causes 
of excessive over tim e in Japan , F uj im oto18) states that the m anagem ent-labour agreements about 
over tim e work according to a provision in the L abour Standards L aw of Japan m ake unre- 
str icted over time work possible. For the prevention of karoshi, the fol lowing two measures 
m ust thus be tak en into accoun t : one is to uniform l y restr ict overwork per week and per day 
by law, and another is to estab l ish a fai r rule regarding work ers' com pensation so as to ap- 
prove appropr iatel y the claim s of occupational stress-related in jur ies w i th a view to prom ot ing 
thei r prevent ing m easures. 

Summary 

Am ong the workers' com pensation claims in Japan, fatal cardiovascular attacks am ong m iddle- 
aged work ers such as strok es, m yocardial infarction or sudden cardiac fai lure, general l y cal led 

karosh i meaning death by overwok , have come to be ser ious problem. Seven cases of karoshi 

applying workers' compensation and ninety-ei ght cases which contacted a karoshi hot l ine service 

were reviewed. A s a resul t , i t was shown that the work character ist ics of these cases m ostl y 
consisted of long-hour styles sti r red up by var ious types of increased job dem ands, such as ex - 
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cessive effor ts for sales enlargem ent and rapid technological developments. T hus, under these 
stressful w ork in g condi t ions, physical and m ental stress had led to gradual ly accum ulating fat i gue 
and aggravated the victims' hyper tensive or sclerotic condi tions. A s causat ive factors of these 
fatal i t ies, par t icular attention was drawn to sustained over tim e work and dai ly l ife habi ts neg- 
lecting rest and heal th care oppor tuni ties. 
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