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Fig.1. The number of dekasegi workers who had
worked away from home.
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Table 1. The number of dekasegi workers based on the questionnaires

Age group (years)
Total
30—39 40—49 50—59 60—69 70—179 80—  unknown
No. of subjects 2161 499 590 492 358 174 29 19
(100)* (100) (100) (100) (100) (100) (100)
Dekasegi workers™ 885 78 263 250 188 89 16 !
(41.0) (15.6) (44.6) (50.8) (52.5) (651.1) (55.2)
Dekasegi workers with 580 37 181 176 125 50 10 1
exposure to dust (26.8) (7.4) (30.7) (35.8) (34.9) (28.7) (34.5)

* Figures in brackets are percentages.

= Dekasegi workers : persons who work seasonally away from home.
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Fig.2. Ages of start and finish as dekasegi
worker, and duration of dekasegi work in a year.
* Figures in brackets are numbers of subjects.
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Table 2. The years in which dekasegi workers began and finished the jobs

The year of finish as dekasegi worker
working now
1910 1920 1930 1940 1950 1960 1970 as dekasegi | total
f § f § § § § workers
1919 1929 1939 1949 1959 1969
The year of begining

1910—1919 0 0 1 1 1 1 1 0 5
1920—1929 3 5 11 16 10 3 56
1930—1939 12 19 18 22 39 10 120
1940—1949 7 31 63 36 15 152
1950 —1959 21 47 24 17 109
1960—1969 7 11 2 2
1970— 2 2 4
total 0 3 21 32 82 156 123 49 466"

* Data are unknown for 16 dekasegi workers.
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Table 3. Chest roentgenographic findings of silicosis in dekasegi workers with experience
in dust-exposed jobs

Age group (years)
Total
30—39 40—49 50—59 60—69 70—79 80—
No. of subjects 482, 24 136 163 112 43 4
(100) (100) (100 (100) (100) (100) (100)
Silicosis 424 13 115 152 101 39 4
(88.0) (54.3) (84.6) (93.3) (90.2) (90.7) (100)
Classification of
silicosis*
PR 1 195 9 65 58 45 16 2
PR 2 123 4 28 48 31 11 1
PR 3 59 0 12 27 16 4 0
PR 4 47 0 10 19 9 8 1
* Classification according to the National Pneumoconiosis Law
* Figures in brackets are percentages.
Table 4. Chest roentgenographic findings of tuberculosis in dekasegi workers
with experience in dust-exposed jobs
Dekasegi workers by roentgenographic category
PR O PR 1 PR 2 PR 3 PR 4
No. of subjects _ 58 195 123 59 47
Classification of tuberculosis*
0 51 175 105 53 35
v 6 8 2 2 0
v 1 12 11 4 8
i 0 0 4 0 4
I 0 0 1 0 0
I 0 0 0 0 0

* Classification according to the J apanese Society for tuberculosis
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Table 5. Duration of dekasegi works with exposure to dust according to the roentgenographic category

Roentgenographic category of silicosis
Total
PR O PR 1 PR 2 PR 3 PR 4
No. of subjects 479* 58 192 123 59 47
Duration -9 166 40 79 31 9 7
(years) 10—19 127 14 56 35 14 8
20—29 105 1 36 33 20 15
30—39 58 2 15 17 11 13
40— 23 1 6 7 5 4
* Durations of 3 dekasegi workers (PR 1) are unknown
Cough Wheezing
PRO" 1.2 PR O 03
PR 1'(195’)* J 95.8 1 s ! 1.0
2 40.7 2 18.2
2 (123 1.5
{ ) —l 3 475 3 254
3(59) 33.8 4 514 4 304
4(47) 14.9 Phlegm
PR O 345
I 1 T T I 1
0 20 40 60 80 1004, 1 :] 158
Fig.3. The rates of the silicosis patients who were 2 9.8
first detected in the course of this reseach 3 24
according to the roentgenographic category. " 553
* PR'l’ 2’ 3’ 4: RoentgenOgraphic CategOrieS of Short-breathness Persistent cough and phlegn
silicosis PRO 12 PRO| | s
* Figures in brackets are numbers of subjects. 1 - N 160
2 407 2 238
3 458 3 | 305
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Fig.4. The prevalence rates of symptoms of
respiratory disease according to roentgeno-
graphic category.

* PRO, 1, 2, 3, 4. Roentgenographic categories of
silicosis

*+ Persistent cough and phlegm: Cough and
phlegm for 3 months or more by year
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Table 6. The number of the dekasegi workers with exposure to dust, classified by the values of
the pulmonary function tests according to the National Pneumoconiosis Law

Roentgenographic category of silicosis

Total
PR O PR 1 PR 2 PR 3 PR 4
No. of subjects 478" 57 195 122 59 45
(100)* (100) (100) (100) (100) (100)
% VC < 80% 89 2 29 24 12 22
(18.6) (3.5) (14.9) (19.7) (20.3) (48.9)
% VC < 60% 25 2 6 5 1 11
(5.2) (3.5) (3.1) (4.1) (1.7) (24.4)
FEV 19% <SV-1 RSD= 43 4 14 8 7 10
(9.0) (7.0) (7.2) (6.6) (11.9) (22.2)
FEV 1% < SV-3 RSD 11 1 2 2 2 4
(2.3) (1.8) (1.0) (1.6) (3.4) (8.9)
st/ht < SV-1 RSDb 389 39 156 103 52 39
(81.4) (68.4) (80.0) ( 84.4) (88.1) (86.7)
Vas/ht < SV-2 RSD 201 17 81 48 26 29
(42.1) (29.8) (41.5) (39.3) (44.1) (64.4)
No. of subjects 442™ 40 184 113 58 47
A.DO2 > SV +3 RSD¢ 40 1 11 14 8 6
9.0) (2.5) (6.0) (12.4) (13.8) (12.8)

* Figures in brackets are percentages.
SV : Standard values
®; SV=91.79-0.373 x Age (RSD=7.19)

b SV=1.796—0.0104 x Age (RSD=0.316)
¢: SV=2.5+0.21 x Age (RSD= 7.1)

RSD : Residual standard deviation

* Spirometry and Flow-volume tests were not performed on 4 dekasegi workers.

(PRO: 1, PR2:1, PR 4:2)

* Arterial blood gas analyses were not performed on 40 dekasegi workers.

(PRO: 18, PR 1: 11, PR 2: 10, PR 3: 1)
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Table 7. Characterisitics of dekasegi workers with exposure to dust and the control subjects

Dekasegi workers with exposure to dust Control

PR 0 PR 1 PR 2 PR 3 PR 4 subjects

No. of subjects 28 158 53 36 57
Age (years) 53.7+8.4 53.68.5 54.8%7.6 54.9£6.8 53.5%6.3 51.9%7.6
Height (cm) 159.9 +5.0  160.9%£6.2  160.0%5.0  161.9%6.1  160.7%+5.6 160.7+£5.7
Weight (kg) 54.2+4.8 56.9£7.3 56.7+7.7 57.1%7.4 56.3%£9.0 56.7+7.8
Obese index (%)*| +0.5%9.0 +3.7+11.8 +4.8+13.4 +2.4%9.3 +2.8%£14.2 +3.7+11.8

Working years* 9.1£7.0 15.5+11.4  18.9+11.4  22.8*11.2  22.1+10.4 -

* Obese index : | [Weight(kg)/(Height(cm)—100) X 0.9]—1} X100 (Height=150)

| [Weight(kg)/(Height(cm)—100)]—1} X 100

Mean=Standard deviation

(Height <150)

» Working years: Durations of dekasegi works with exposure to dust

Table 8. Smoking habits of the dekasegi workers with exposure to dust and the control subjects

Dekasegi workers with exposure to dust Control
PR 0 PR 1 PR 2 PR 3 PR 4 subjects
No. of subjects 28(100)*  158(100) 97 (100) 53(100) 36(100) 57(100)
Current smoker 21(75.0) 111(70.3) 77(79.4) 49(92.5) 26(72.2) 46(80.7)
Former smoker 4(14.3) 22(13.9) 13(13.4) 3(5.7) 6(16.7) 1 (1.8
gonls{moker* 3(10.7) 25(15.8) 7(7.2) 1(1.9) 4(11.1) 10(17 5)
MESD) 31.9+422.6  29.3+19.1  32.4%19.9  36.2%+21.6 25.3%17.4 | 25.7%165

* One pack year is equivalent to one pack of cigarettes smoked per day for one year. No dlstmctlon

is made between current and former smokers.
** Figures in brackets are percentages.
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Table 9. Comparison of pulmonary function tests between the control subjects and the dekasegi
workers with roentgenographic category 0 and 1
Control Dekasegi workers
subjects P values
PR O PR 1
No. of subjects 57 28 158 C—0 C-1
FVC (L) 3.59%0.56 3.3940.33 3.36%£0.65 <0.05 <0.05
% VC (%) 101.8%11.7 97.7%x12.6 95.9+15.0 N.S. <0.01
FEV) (L) 2.85+0.50 2.56%0.53 2.57%0.61 <0.05 <0.01
FEV1 % (%) 80.4%6.2 75.7%10.3 77.0x8.4 <0.05 <0.01
FEV1/PreVC (%) 80.2+10.4 73.7%12.1 73.2%14.9 <0.05 <0.01
PFR (L/min) 402+99 421126 396118 N.S. N.S.
Vso (L/sec) 3.82+1.21 3.20%1.33 3.24+1.37 <0.05 <0.01
Vso/ht (L/sec/m) 2.37%0.71 1.99%0.81 2.02+0.82 <0.05 <0.01
Vas (L/sec) 1.32£0.55 1.09+£0.57 1.15%0.58 <0.05 N.S.
Vas/ht (L/sec/m) 0.83%+0.35 0.721+0.34 0.72%+0.36 N.S. N.S.
Vso/ Vs 3.05%0.71 3.03£0.88 2.98+0.92 N.S. N.S.
P.02 (TORR) 85.2+7.8 84.9%8.6 81.7%7.6 N.S. <0.01
P.CO: (TORR) 37.2%2.2 37.5%3.5 37.8%+2.8 N.S. N.S.
A.DOq (TORR) 20.0+8.1 20.0%8.8 22.8+8.4 N.S. <0.05
Mean+S.D.
N.S.: not significant
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Fig.5. Ratios of parameters of pulmonary function between the control subjects and
the dekasegi workers with roentgenographic category 0 and 1. (PRO and PR1)
(individual values of dekasegi workers/mean values of control subjects)

FEV./PreVC; P < 0.05) TH B2 # 2 7= 25,
FEV.% Tl & BMOZ I B E T %2> 72, PFR (209
IR THBBICHANE L LETF 2R (P<0.01).
Flow - volume ## 3 V 50, V 50/ht, V 25, V 25/
b &b BB E TR L, V50, V50/ht TH2yuA
RLH 3 B0 (P<0.01), V 50/ht Cla—BBE » = R
M(P<0.05), V 25, V' 25/ht T—MgE L BB (P<
0.05), V 25/ht T—AUBE X =HELRI (P<0.05) K B

DEDRD 572,V 50/V 25 12 MBBTHEE L D ET
U7 (P<0.01), M A AHHRE Tt PaCO, ik R Y
BT 2R L, SRR L ERER RO CSRMOZILE
BETH-o (CRE Y =8, mMARE ; P<0.05, —&
B, =, MAEE P<0.01). AaDO, ¥z ERRERY
EFEERL, —RErE, WHBNOZRIEETH-
72 (P<0.01), L#»L, PaO, i3 &EMICERED 51
oz,
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Table 10. Comparison of pulmonary function tests of dekasegi workers with silicosis according
to roentgenographic category

Dekasegi workers with silicosis
PR 1 PR 2 PR 3 PR 4  values

No. of subjects 158 97 53 36 1-2 1-3 1-4
FVC L) 3.36%0.65 3.18+0.67 3.22%+0.64 2.75+0.62 |<0.05 N.S. <q,q
% VC (%) 95.9+15.0 92.0+16.9 92.6+17.9 78.9%x16.5 | NS. NS <q.0
FEV, L) 2.5740.61 2.4110.59 2.39%+0.60 1.97%0.59 [<0.05 NS, <p.01
FEV1 % (%) 77.048.4  76.3%8.9  74.9%9.9 72.3+14.1 | NS. NS NS
FEV1/PreVC (%) 73.2+14.9 69.4+15.3 68.4%£16.7 57.0%17.9 |<0.01 NS. <0.0
PFR (L/min) 396118 361116  365%137  281%129 ([<0.05 N.S. <0.01
Vso {L/sec) 3.24+1.37 3.06+1.26 2.87+1.25 2.12%1.14 | N.S. NS <00
Vso/ht (L/sec/m) | 2.02£0.82 1.90%0.77 1.76£0.79 1.32%0.71 | N.S. <0.05 <0.01
Vs (L/sec) 1.156%0.58 1.04%0.45 1.01%0.43 0.92%0.59 | N.S. NS, <005
Vas/ht (L/sec/m) | 0.72%£0.36 0.65+0.27 0.63£0.26 0.57%0.38 | N.S. <0.05 <0.05
Vso/ Vs 2.98+0.92 3.06%0.90 2.88%0.75 2.46%0.79 | N.S. NS <00
P.0O: (TORR) 81.7+7.6  80.7%7.2  80.5%7.0  79.4%8.2 N.S. NS.- NS
P.CO: (TORR) 37.8%2.8  37.1%£3.3  35.7%3.0  35.5%4.3 [<0.01 <0.01 <0.01
A.DO: (TORR) 22.8+8.4  24.7t8.1  26.4%8.0  28.1%11.0 | N.S. <0.01 <0.01

Mean+S.D.

N.S.: not significant
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Fig. 6. Ratios of parameters of pulmonary function between the dekasegi workers
with roentgenographic category 1 and the dekasegi workers with category 2, 3 and
4 silicosis. (PR2, PR3,and PR4)
(individual values of the silicosis with category 2, 3 and 4/mean values of the
silicosis with category 1)
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Hol, TOILEMRBEZZBLLER GEEEY
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1) FEUHE
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EAFECESE (B9 EEEEREESERCL2) &
PRBROMEE (SM4H5) 1T A (35%) BuH<
WO CEUFTEY (59 28~37) 9 A (18%), iumn e
BE (44 58~60), LA (S B5), FEOEK (S
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TOMDKRE (5 87) D 3 AL TEMIC X 338
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DOBEEERTROMATRIC L BIET2890 AT A
EED TR, —, ZHOBESHETII 13 AR A
Lo,

Tubercelosis
Pneumonia
c.v.pt?
I.H.D.h
Heart failure :
Malignant tumor
Diabetic ]
mellitus
Lne ted
Suicide j
Other disease '
Unknown ]
T T 1
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2. I.H.D. : Ischemic heart disease No. of subjects
b: C.V.D. : Cerebrovascular disease
Fig. 7. Classification of causes of death in those

who had died from 1977 to 1980,

Table 11. Comparison of the prevalence rates of the symptoms of respiratory diseas_e at the first
and the recent examination which were on 3 years later from the first examination

Control Dekasegi workers with silicosis
subjects PR 1 PR 2 PR 3 PR 4 Total
No. of subjects
62 81 47 36 23 187
a b a b a b a b a b a b
Cough in the morning 0 1 23 20 22 28 13 21 10 11 68 80
(0.0)* (1.6)(28.4) (24.7)|(46.8) (59.6) (36.1) (58.3)((43.5) (47.8)](36.4) (42.8)
Cough for 3 or more 0 0 14 17 13 22 8 11 5 7 40 57*
months/year 0.0) 0.0)1(17.3) (21.0)|(27.7) (46.8) | (22.2) (30.6) | (21.7) (30.4){(21.4) (30.5)
Phlegm in the morning 4 32 29 26 33 13 21* 12 14 83 97
(6.5) (6.5)](39.5) (35.8)((55.3) (70.2)|(36.1) (58.3)| (52.2) (60.9)((44.4) (51.9)
Phlegm for 3 or more 0 0 18 18 14 21 8 15 6 8 46 62*
months/year (0.0) (0.0)](22.2) (22.2)](29.8) (44.7)|(22.2) (41.7)](26.1) (34.8){(24.6) (33.2)
Short-breathness 3 5 28 31 18 27 14 18 8 16* 68 92"
(4.8 (8.1)](34.6) (38.3)](38.3) (57.4) (38.9) (50.0)|(34.8) (69.6)|(36.4) (49.2)
Short-breathness for Hugh- *
0 0 9 ™ 7 1 6 16* 6 16 28 87
Tones grade 3 or over = | oV (0 P11 3 (3% (14.9) (57.4)|(16.7) (44.4)[(26.1) (69.6)(15.0) (46.5)
Wheezing 3 2l 10 13 6 12 6 12 4 8| 26  45™
(4.8) (3.2)](12.3) (16.0){(12.8) (25.5)|(16.7) (33.3)](17.4) (34.8)](13.9) (24.1)
a: the first examination b: the recent examination

* Figures in brackets are percentages.
* p<0.05 * p<0.01
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Fig.8. Ratios of parameters of pulmonary function between the control subjects and the
dekasegi workers at the first and the recent examinations.
* PRI, 2, 3, 4: Roentgenographic categories of silicosis
(individual values of the dekasegi workers/mean values of the control subjects)
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Fig9. Comparison of the prevalence of serious
pulmonary funcuion impairments according to
the National Pneumoconiosis Law between the
first and the recent examinations.

a: the first examination

b: the recent exarination

*P<0.05, * *P<0.01

* Figures in brackets are numbers of subjects.
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An Epidemiological Study on Silicosis Occurring Frequently among the Inhabitants in the
Eastern Part of Toyama Prefecture Hideaki Nakagawa, Department of Public Health (Director:
Prof. A. Okada), School of Medicine, Kanazawa University, Kanazawa, 920, Department of
Public Health (Director: Prof. 8. Kawano), Kanazawa Medical University, Uchinada, 920-02 — J.
Juzen Med. Soc., 91, 261-279 (1982)
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Abstract

The prevalence of silicosis patients who had worked seasonally away from home, what is
called “dekasegi’” in Japanese, in the eastern part of Toyama Prefecture was studied. Question-
naires were sent to all male inhabitants aged 30 or over in the five selected areas. Eighty-three
percent of the questionnaires were answered.

Eight hundred and eighty-five of the respondents (41%) had worked as “dekasegi”® workers,
Of these, 580 men (66%) had worked on the job with exposure to dust. Of this number, 482
men (83%) were examined on chest roentgenography, subjective symptoms and pulmonary
function tests. Of the 482 dust-exposed “dekasegi” workers, 424 silicosis cases (88%) were
found by chest roentgenographic examination. These patients included 195 cases of category 1,
123 cases of category 2, 59 cases of category 3 and 47 cases of category 4 silicosis according to
the National Pneumoconiosis Law. The silicosis in 297 cases (70% of the total number of disease
patients) was first detected in the course of this research. The frequencies of symptoms of
respiratory disease increased as roentgenographic finding worsened. The abnormal rate of %VC
increased as roentgenographic finding worsened. Eighteen percent of the silicosis patients
showed serious pulmonary function impairment.

In order to find the useful indicators of pulmonary function tests evaluating the pulmonary
impairment caused by exposure to dust, 372 male “dekasegi”” workers with exposure to dust
were used as subjects. As the control group, 57 male “‘dekasegi” workers who had no dust-
exposure experience and who showed no abnormalities in chest examination were studied. All
participants were aged 40 to 69. Of fourteen indicators of Spirometry, flow-volume curve and
arterial blood gas analysis, six indicators (FEV,, FEV, /preVC, VSO, VSO/ht, V25, V25/ht)
seem to be useful in the early detection of pulmonary function disorders. Seven indicators
(FVC, FEV,, FEV, [preVC, PFR, VSO/ht, V25/ht, AaDO;) seem to be correlate with roentgeno-
graphic findings.

A follow-up study of respiratory symptoms and pulmonary function had been performed on
187 silicosis Patients and 62 control subjects for three vears. The silicosis patients showed
greater increases of the frequencies of persistent cough, persistent phlegm, shortness of breath
and wheezing than those of the control subjects. Seven indicators of pulmonary function tests
(FVC, %VC, FEV,, FEV, /preVC, PFR, V50, VSO/ht) more greatly decreased in the silicosis
batients than in the control subjects. These facts suggested that pulmonary impairments became
more serious in the silicosis patients than in the control subjects,



