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Int roduct ion 

The m or tal i ty studies of pneum ocon iotic patients1-16) and workers in foundr ies17-20) and metal 
m iners21-24) have dem onstrated an excess r isk of lung cancer . In each of these si tuations, inha- 
lation of wel l -known carcinogens including radon daughters and pol ycycl ic arom atic hydrocar - 
bons w as suggested to be im por tant aetio1ogica1 factors. H owever , the m or tal i ty studies of 
workers for whom such carcinogens w ere negl i gib le, have also dem onstrated a h i gh f requen cy 
of lung cancer . T hese studies indicate that pneum oconiosis or dust exposure m i ght also be an 
im por tan t aetio1ogic factor in the developm ent of lung cancer .

T o exam ine these hypotheses, a retrospective cohor t m or tal i ty study of stone m asons, w ho 
had been the least exposed to occupational confounding factors other than si l ica dust, was car r ied 
out. 

Mater ials and Methods

A lm ost al l ot the stone m asons in T ok yo and Y okoham a associate themsel ves w i th the Stone 
M ason U nion in T ok yo and Yok oham a. A study cohor t was set up by al l the m ale m embers of 
the stone M ason Union in Tokyo l isted in 1981, and of the Stone Mason Union in Yokohama 
l isted in 1979 and fol lowed up through the end of 1988. A total of 634 persons (316 persons 
f rom T ok yo and 318 persons f rom Y ok oham a) served as sub jects for the study.

T hese stone m asons were engaged in cutt ing, pol ish ing and engraving tombstones.
T he m or tal i ty anal ysis was conducted usin g a person-years. T he person-years for al l work ers 

were distr ibuted five-year age group and each year calendar -t im e per iods and were m ul tipl ied 
by the cor responding Japanese m ale m or tal i ty r ate to yield the number of deaths expected. T he 
estim ation of r isk for speci fic causes of death were calculated as standardized m or tal i ty rat ios 
(SM R), 1. e. , observed deaths/ expected deaths X 100. T he Poisson distr ibution was used to test 
the statistical si gnificance of SM Rs di ffer ing from 100. 

Results

T he total cohor t consisted of 634 m ales and 5,196.5 person-years. T he distr ibution of the 
cohor t b y fi ve-year age groups is given in T ab le t .

T he cohor t exper ienced 93 deaths as com pared wi th 62.00 expected, leading to a SM R of 
150, a di fference that is statistical l y si gni ficant at the 0.12 % level. 
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T able t D escr iption of the study population 

M ater ial 

Period
Stud y type 

T otal 634 m ale stone masons
(1) 316 stone masons in T ok yo ;
and (2) 318 stone masons in Yokohama
1979-1988
Retrospective cohor t study

5, 196.5 person-years
A ge Person-years A ge Person-years A ge Person-years 

D istr ibution 
of 

the cohor t 

15- 19 
20-24 
25-29 
30-34 
35-39 

g.0 
71.0 

199.0 
398.0 
567 .0 

40-44 
45-49 
50-54 
55-59 
60-64 

691.5 
861 .0 
730.5 
472 .0 
304 .5 

65-69 
70-74 
75-79 
80-84 
85- 

306.5 
301 .0 
180.5
84.0 
22 .0 

T able 2 shows the observed number of deaths in the cohor t from each of selected causes 
and the number expected and the SM R. Judged by estim ating the Poisson distr ibution, there 
was a lar ge m or tal i ty excess, com pared w i th the referen t population of al l Japanese m a les, 
for pneumoconiosis and tuberculosis (SM R 3,671 ; p< 0.0001) based on 29 cases observed. T here 
was also statistical l y si gn ificant excess m or tal i ty for al l m al i gnant neoplasms (SM R 151 ; p< 
0.05), for stomach cancer (SMR 195 ; p< 0.05) and lung cancer (SMR 268 ; p< 0.01).

I n T ab le 3, the lung cancer m or tal i ty was anal ysed in relation to the sm ok ing habi t of the 
stone m asons. F or 74 (11.7 %) m embers of the cohor t, inform ation on sm ok ing habi ts was not 
avai lable. Out of the remaining 560, 76 (13.6 %) were classified as non-smokers, 105 (18.8 %) 
were ex-smokers and 379 (67.7 %) were smokers. The h ighest SM R for lung cancer was found 
for smokers (SMR 324 ; p< 0.01).

Because of the sm al l number of the subcohor t and deaths from lung cancer , a statist ical l y 
sign ificant excess could not be calculated. H owever , an elevated lung cancer r isk was also 
found for non-smokers (SM R 250) and ex-smokers (SM R 274). I t should be noted that when 
non-sm okers and ex-sm ok ers were put together , the excess m or tal i ty for lung cancer becam e 
statistical l y si gn ificant (SM R 265 ; p< 0.05). A nyway, an increasing trend for lung cancer w i th 
an increasing degree of sm ok ing habi t was clear l y discern ib le. 

Discussion 

The resul ts of th is study show that stone m asons in T ok yo and Y okoham a have a h i gher 
m or tal i ty f rom , and probab l y therefore a h i gher incidence of , lung cancer than do the Japanese 
male in general.

The exposure to known carcinogens in the work si te such as radon daughters and pol ycycl ic 

aromatic hydrocarbons m ight not be an explanation for a high relative incidence of lung 
cancer in stone m asons, because the concen trations of these carcinogens in the work si te w ere 
considered to be negl i gib le.

T he data from our previous study16) demonstrated that persons w i th pneumoconiosis der i ved 
f rom the stone industry was sub ject to an increased r isk of death from lung cancer , w i th SM R 
of 408 based on 12 cases observed. K ruppa et al8), have also repor ted that the SM R for lun g 



T able 2 Selected cause-specific m ortal i ty of the cohor t 
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Cause ICD code Se ed E言Pe ed SMR ea s eat s 

A l l causes 

Pneumoconiosis and 
respi rator y tuberculosis 

0-999 

001-008 
500-505 

93 62.00 150*** 

29 0.79 3761* ** 

A l l cancers
A l l cancers-lung cancer 

140- 205 27 17.83 151* 
140- 161, ]63-205 18 14.47 124 

Cancer of esophagus
Cancer of stom ach
Cancer of rectum
Cancer of l iver
Cancer of gal lbladder
Cancer of l ar ynx
Cancer of bronchus, trachea and lung 
M al ignant l ymphoma
Leukemia 

H yper tensive diseases
Ischem ic hear t disease
Other disease of hear t
V ascul ar lesi ons affecting 

central nervous system 

150
151
154
155
156
161
162
202

204-208 

401-405 
410-414 
420-429 

430-438 

1 
10
1 
2 
1 
1 
9 
1 
1 

1 
3 
3 

12 

4
 
2
 
5
 
8
 
2
 
3
 
6
 
6
 
9
 

8
 
1
 
7
 
1
 
6
 
1
 
3
 
3
 
3
 

0
 
5
 
0
 
2
 
0
 
0
 
3
 
0
 
0
 

0.78 
4 .32 
6.34 

11. 16 

119
195* 
133
92

161
769
268* * 
278
256 

128
69 
47+

108 

Pneumonia
Chronic obstructive lung disease 
Pneumothorax 

480-487 
490-496

512 

3.62 
1 .52 
0.03 

83 
197 

3333 

Cirrhosis of l iver 571 2.01 100 

A ccident 800-999 4.78 63 

Suicide E 950- E 959 2.05 49 

O ther diseases 

T able 3 L ung cancer r isks in relat ion to sm ok ing hab i ts 

6.77 74 

Sm ok ing H abi t N Person-years Observed Expected SMR 

Non-smokers 76 624.0 
Ex-smokers 105 864.0 

0.40 250 
0.73 274 

N on-and ex-smokers 181 1.466.0 1. 13 265* 

Sm okers 
Unknown 

9
 
4
 

7
 
7
 

3
 3,128.5

582. 0 

5
0
 

1.85 324** 
0.39 - 

T otal 634 5,196.5 3.36 268** 

cancer in F innish pneum ocon iotics from the stone industr y was 27 based on 12 cases observed. 
Zambon et al7), have noted that the h i ghest lun g cancer r isk in I tal ian pneum ocon iotics was 
presen t am on g quarr y work ers wh o had been the least exposed to occupational confoundin g 
factors other than si l ica dust, w i th SM R of 569 based on 6 cases observed 
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T he data from the present study demonstrate an increasing trend for lung cancer r isk w i th 
an increasing degree of sm ok ing habi ts. I t should be noted that, even for non-smokers and 
ex-sm ok ers, the relative r isk for lung cancer in stone m asons is sign ificantl y elevated (SM R 
265 ; p< 0.05).

Occupational dust exposure therefore problab l y explains at least par t of the lung can cer 
excess in stone m asons.

T he present study suppor ts and confirms the resul ts fr om our previous cohor t studies of pne- 
um oconiotics in Japan1), of pneum oconiotics in T ok yo and Shizuoka16), and of cupper m iners25) , 
and indicates that dust exposure per so m igh t con tr ibute to the developm en t of lung cancer .

A s shown f rom our previous studies15,16,25), the presen t study also confi rm ed that sm ok i ng 
was a con tr ibutor y factor towards lung cancer .

W e found an increased m or tal i ty from stom ach cancer am on g stone m asons. T here are m any 
studies wh ich showed statistical l y si gni ficant increased r isks for stom ach cancer am ong coal 
m iners, foundr y w ork ers33,34) , m etal m iners21,22,25), talc m iners36), cem ent workers37) and pne_ 

um ocon ioti c pat ien ts1,11,12,16).

A s discussed in our previous paper1), loss of imm unoregulatory function due to inhalation of 
m ineral dust38-45) and a long acting im pact on cancer defence react ions, such as disturbance of 
immunologic survei l lance46) by m ineral dust exposure should be the explanations w i th respect to 
the excess m or tal i ty for stom ach cancer . 

Summar y and Conclusions 

A study of m or tal i ty exper ience was conducted am ong stone m asons, and cause-speci fic com - 
par ison was m ade w i th the Japanese general m ale population. A h igher total m or tal i ty w as 
observed am on g the stone m asons. T he increase in m or tal i ty w as par tl y due, f irst ly, to m al i g- 
nan t neoplasm s, especial l y of the respirator y system and stom ach ; secondl y to pneum ocon iosis 
and i ts com pl ications, tuberculosis.

A ttention was given to the possible explanation for the 2.7 fold increase in lung cancer. 
T h is excess was not attr ibuted to an effect of age, sm ok ing or radioactiv i t ies such as radon 
daugh ters and pol ycycl i c arom at ic hydrocarbons. I t appears l ikel y that dust exposure per se 
m i gh t contr ibute to the developm ent of lung cancer and that sm ok ing is a con tr ibutory factor 
in the developm ent of the disease. 、
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