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Summary
Since 1891 the Registrar General has recorded

high death rates from cardiovascular diseases
among cotton workers.

It has been suggested that this mortality excess
may be due to hyperpiesis caused either by the
inhalation of textile dusts or by inbreeding in
Lancashire cotton towns.

In this paper the Registrar General's figures are
analysed principally for the triennium 1930-32
(the last to be published). It is shown that in the
three occupational groups studied, strippers and
grinders, weavers and spinners, there is an asso-
ciation between mortality and the extent of dust
exposure.
The significantly high death rate of the strippers

and grinders (the occupation with the highest dust
exposure) from cerebral vascular lesions supports
the hypothesis that hyperpiesis may be the cause
of this mortality excess.
Two sources of unreliability in mortality rates

are discussed. (1) Since 1920 medical practitioners
have entered multiple causes of death with increasing
frequency on death certificates. The Registrar
General makes rules for selecting one cause of
death from certificates with multiple causes. Before

1939 these rules exaggerated cardiovascular mort-
ality and reduced respiratory mortality. Since
1939 more reliable methods of selection have been
used, and some of the cardiovascular mortality ot
cotton workers who it is known have high res-
piratory death rates from byssinosis can be
explained simply by methods of book-keeping.
(2) The use of convenient though vague terms such
as " myocarditis " to describe causes of death, and
errors in diagnosis, particularly of nephritis in the
older age groups, may also exaggerate cardio-
vascular death rates.
When all possible corrections are made for the

exaggeration of cardiovascular mortality through
the erroneous allocation of respiratory deaths to it,
there still remains an excess of cardiovascular
mortality particularly for strippers and grinders.
This may well be real and may be due to occupa-
tional influences.

We should like to thank Dr. J. N. Morris of the Social
Medicine Research Unit of the Medical Research
Council, Dr. W. P. D. Logan of the General Register
Office, Mr. G. Hart of Rugby Mill, Hollinwood, and
our colleagues inside and outside our Department for
advice and criticism; Mr. A. Robertson, Mr. H.
Chorlton and Mr. J. Meadowcroft of the Card and
Blowing Room Operatives and Ring Spinners Associa-
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tion, for giving us access to trade union records of
death certificates; Mr. W. Hart of the Manchester
Public Health Department for assistance in classifying
death certificates; the Cotton Board for taking a
photograph of modern methods of brush stripping and
for permission to publish it; and the Oxford University
Press and Dr. S. A. Henry for permission to reproduce
the photograph of old methods of brush stripping from
Legge's " Industrial Maladies ".
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APPENDIX

In the Appendix which follows the information Table D. *Deaths from Heart Diseases and Nephritis.
discussed in the text is tabulated and arranged for 1930-32.
comparison with the figures given by the Registrar (a) As given by the Registrar General.
General. (b) After correction for new system of classi-

Table A. Deaths from Cardiovascular Diseases and fication.
Nephritis, 1921-23 and 1930-32. Table E. Deaths from Respiratory Diseases. 1930-32.

Table B. Deaths from Cardiovascular Diseases and (a) As given by the Registrar General.
Nephritis for Males Compared with Wives. 1930-32. (b) After transfer of cardiovascular deaths to

Table C. Deaths from Cardiovascular Diseases and respiratory deaths by applying correction for
Nephritis. 1930-32. new system of classification.
(a) As given by the Registrar General.
()A

fte correcytion foisrane sysemnoecass-. Heart diseases and nephritis are given so tbat the necessary(b) After correction for new system of classi- comparisons be made with North IV for which the Registrar

fication. General does not give all cardiovascular deaths.
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TABLE A

DEATHS FROM CARDIOVASCULAR DISEASES AND NEPHRITIS (NEPHRITIS, CEREBRAL VASCULAR LESIONS, ARTERIOSCLEROSIS,
HEART DISEASE, INCLUDING V.D.H.) IN THE PERIODS 1921-23 AND 1930-32

Age Group 25- 35- 45- 55- 65-69

Years 1921-23 1930-32 1921-23 1930-32 1921-23 1930-32 1921-23 1930-32 1921-23 1930-32

All Males:
Population .. 2621280 3062282 2496375 2512356 2133179 2302873 1382843 1765509 449363 577970
Deaths (3 Years) .. 4365 3249 7731 6705 16804 19213 33816 46020 25097 37023
Annual death rate

(per 1,000) .. 06 04 1.0 09 2-6 2-8 8-2 8-7 18-6 214

Social Class III
Population .. 1176883 1575602 1075975 1220628 846809 1036087 504706 733163 153053 231536
Deaths (3 Years).. 1860 1560 3014 3041 6014 8161 12126 18751 8845 15045
Annual death rate

(per 1,000) .. 0-5 0-3 09 08 2-4 2-6 80 8-5 19-3 21-7

Social Class IV:
Population 514558 568620 465707 413230 407169 375170 269545 300436 85742 98144
Deaths (3 Years).. 852 621 1444 1176 3097 3114 6086 7602 4518 6266
Annual death rate

(per 1,000) .. 06 0-4 1-0 0-9 2-5 2-8 7-5 8-4 17-6 21-3

Cotton Spinners:
Population .. 9201 11720 7687 7159 6058 6353 3718 4819 793 1646
Deaths (3 Years).. 34 15 31 18 52 50 133 178 78 135
Annual death rate

(per 1,000) 1-2 0-4 1-3 0-8 2-9 2-6 11-9 12-3 32-8 27-3

Cotton Weavers:
Population .. 11819 10729 10294 9537 9563 9071 5385 8230 1595 2310
Deaths (3 Years).. '34 14 32 30 81 72 198 237 132 191
Annual death rate

(per 1,000) 1-0 0-4 1-0 1-0 2-8 2-6 12-3 9-6 27-6 27-6

Strippers & Grinders:
Population .. 1692 1426 1333 1462 907 1139 480 679 117 136
Deaths (3 Years).. 4 2 4 3 14 12 19 40 18 20
Annual death rate

(per 1,000) .. (08) (05-) (1-0) (0-7) 5-1 3*5 13-2 19-6 51-3 49-0

Population = Census population of 1921 or 1931. Death rate = Spinners significantly different from non-cotton groups at ages
Annual rate per 1,000 population. Deaths = Total deaths for the 55- and 65-69 (P<-01). Spinners and weavers not significantly
3 years 1921-23 or 1930-32. different at any age.

Significance (level taken P < 05)
1921-23

Strippers and Grinders significantly different from all groups 1930-32
except other cotton workers, at ages 45-, 55-. and 65-69 (P< 01). Strippers and grinders significantly different from all groups at
Strippers and Grinders not significantly different from spinners ages 55-, 65-69 (P<-01).
at age groups 55- (-7 >P>-5) or 65-69 (1 >P>-05) or at these two Spinners significantly different from non-cotton groups at ages
ages together (1 >P> 05). 55- and 65-69 (P<-01). Weavers significantly different from non-

Strippers and Grinders not significantly different from weavers at cotton groups at ages 65-69 (P< 01), but not significantly different
age 55- (-8>P>-7) but is significant at ages 65-69 (-05>P>-02). from non-cotton groups at ages 55-64 (e.g., all males ( 2>P> 1)).
Weavers significantly different from non-cotton groups at ages Spinners and weavers not significantly different at any age group
55- and 65-69 (P<-01). except 55-64 (P<-01).

TABLE B
DEATHS FROM NEPHRITIS, CEREBRAL VASCULAR LESIONS, ARTERIOSCLEROSIS, HEART DISEASE (INCLUDING V.D.H.) IN THE

PERIOD 1930-32 COMPARED WITH DEATHS OF WIVES

Age All
All Males Married Social Class III Cotton Spinners Strippers and Grinders

AGrou e Women Males Wives Males Wives Males Wives

Number Rate Number Rate Number Rate Number Rate Number Rate Number Rate Number Rate Number Rate

25- 3249 04 2751 04 1560 03 1381 04 15 04 19 09 2 (05-) 1 (03)
35- 6705 0-9 5595 0-8 3041 0-8 2726 0-8 18 0-8 19 1.0 3 (0-7) 3 (0-7)
45- 19213 2-8 13088 2-3 8161 2-6 5872 2-3 50 2-6 57 35 12 35 11 40
55- 46020 8-7 23775 6-5 18751 8-5 10247 6-5 178 12-3 95 9-2 40 19-6 15 11-3
65-69 37023 21-4 15011 15-7 15045 21-7 I 6434 16-0 135 27-3 76 32-4 20 490 7 (333)

The figures for weavers' wives are not available. Number of deaths = total for 1930-1932. Rate - annual rate per 1,000.
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TABLE C
DEATHS FROM CARDIOVASCULAR DISEASES AND NEPHRITIS AND DEATH RATE PER 1,000 POPULATION IN THE PERIOD 1930-32

(a) Cardiovascular and Number (b) Cardiovascular and
Nephritis Deaths as in Transferred NephCrditiasDeath afte
the Registrar General's to Nephritis Deaths after

Age Decennial Supplement Bronchitis* Transference
Number Rate Number Number Rate

All Males 45- 19213 2-8 1861 17352 25
55- 46020 8-7 4423 41597 7-9
65-69 37023 21-4 4082 32941 19-0

Social Class III 45- 8161 2-6 752 7409 2-4
55- 18751 8-5 1735 17016 7-7
65-69 15045 21-7 1628 13417 19-3

Social Class IV .. .. 45- 3114 2-8 371 2743 2-4
55- 7602 8-4 955 6647 7-4
65-69 6266 21-3 886 5380 18-3

Spinners .. .. .. 45- 50 2-6 7-8 42-2 2-2
55- 178 12-3 11-6 166-4 11b5
65-69 135 27-3 20-6 114-4 23-2

Weavers .. .. .. 45- 72 2-6 6-4 65-6 2-4
55- 237 9-6 18-4 216-6 8-8
65-69 191 27-6 17-1 173-9 25-1

Strippers and Grinders .. 45- 12 3-5 1-4 10-6 3-1
55- 40 19-6 8-7 31-3 15-4
65-69 20 49-0 5-7 14-3 35-0

* Based on assumptions mentioned on page 83 in the text.

TABLE D
NUMBER OF DEATHS AND RATES PER 1,000 FROM HEART DISEASES AND NEPHRITIS IN THE PERIOD 1930-32

AllMales Social North IV, Wevr pnes Strippers and
Age All Males Class III 193 1-1932 Num versRate Num ersRae GrindersAge NANumber Rate Number Rate Number Rate Number Rate

(a) As given by the Registrar General
25- 3088 0-3 1484 0-3 392 0-4 13 0-4 15 0-4 2 (0-5)
35- 5927 0-8 2665 0-7 734 0-9 26 0-9 14 0-7 3 (0-7)
45- 15592 2-3 6579 2-1 2007 2-8 58 2-1 40 2-1 11 3-2
55- 33907 6-4 13662 6-2 4088 7-5 173 7-0 123 8-5 24 11-8
65-74 54381 19-0 22044 19-3 i 5998 22-5 291 26-8 193 26-8 22 31P5

(b) After re-classification*
25- 2985 0-3 1442 0-3 373 0-4 12 0-4 15 0-4 2 (0-5-)
35- 5439 0-7 2461 0-7 653 0-8 24 0-8 10 0-5- 2-5 (0-6)
45- 13760 2-0 5838 1-9 1696 2-4 52 1-9 32 1-7 9-6 (2-8)
55- 29667 5-6 11999 5-5- 3462 6-3 155 6-3 112 7-7 15-6 7-7
65-74 47562 16-6 19231 16-8 4837 18-2 256 23-6 163 22-7 15-4 22-0

* Re-classification based on assumptions mentioned on page 83 in the text. North IV significantly different from all males for all age
groups 45 and over ( 01 >P> 001). Spinners significantly different from North IV for age groups 55-64 (-01 >P> 001). and 65-74 (05>P
>-01). Weavers significantly different from North lV for age group 65-74 (01 >P> 001). Strippers and grinders not significantly different
from North IV for all separate age groups or for age groups 45-74 together (P> 05).
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TABLE E
DEATHS FROM RESPIRATORY DISEASES (EXCLUDING RESPIRATORY TUBERCULOSIS) IN THE PERIOD 1930-32

(a) As Given by the Registrar (b) After Transference* from
General Cardiovascular Diseases

- All Respiratory - Bronchitis All Respiratory BronchitisAge Diseases Diseases Bocii

No. of Rate per No. of Rate per No. of Rate per No. of Rate per
Deaths 1,000 per Deaths 1,000 per Deaths 1,000 per Deaths 1,000 per
1930-32 Year 1930-32 Year 1930-32 Year 1930-32 Year

All Males:
25- 3148 0o3 339 0.0 3251 0 4 442 0 0
35- 5889 0-8 1012 0.1 6377 0-8 1500 0-2
45- 10357 1-5 2632 0 4 12218 1-8 4493 0 7
55- 13180 2-5- 4569 0 9 17603 3-3 8992 1 7
65-69 7897 4-6 3571 2-1 11979 6-9 7653 4-4

Social Class III
25- 1392 0*3 137 0 0 1434 0 3 179 0.0
35- 2596 0-7 424 0.1 2800 0*8 628 O-2
45- 4307 1-4 1064 0 3 5059 1-6 1816 0-6
55- 5501 2 5 1792 0-8 7236 3.3 3527 1 6
65-69 3088 4.4 1424 2-1 4716 6-8 3052 4-4

Social Class IV:
25- 678 0*4 71 00 700 0-4 93 0 1
35- 1104 0 9 214 0-2 1207 1.0 317 0 3
45- 1891 1-7 525 0 5- 2262 2-0 896 0'8
55- 2538 2-8 987 11 3493 3.9 1942 2-2
65-69 1527 5-2 775 2-6 2413 8-2 1661 5 6

Spinners:
25- 12 0 3 1 (0 0)t 12-3 0-4 1-3 (0 0)
35- 21 10 8 (0-4) 24-9 1-2 11.9 0-6
45- 29 1-5 11 0o6 36-8 1 9 18-8 1.0
55- 25 1-7 12 0-8 36-6 2-5 23-6 1-6
65-69 36 7-3 18 3-6 56-6 11-5- 38-6 7-8

Weavers:
25- 15 0.5- 4 (0 1) 16 2 0.5 5-2 (0 2)
35- 29 1.0 3 (0 1) 30 4 1.1 4.4 (0-2)
45- 38 1-4 9 (0-3) 42-4 1.6 15-4 0-6
55- 55 2-2 19 0-8 73-4 3 0 37.4 1P5
65-69 26 3*8 15 2-2 43-1 6-2 32-1 4-6

Strippers & Grinders:
25- 2 (0-5-) 0 (-) 2 (0-5-) 0 (-)
35- 4 (0-9) 1 (0-2) 4-5 (I 0) 1-5 (03)
45- 7 (2-0) 2 (0 6) 8-4 (2 5-) 3-4 ( 0)
55- 18 8-8 9 (4 4) 26-7 13-1 17-7 8-7
65-69 5 (12-3) 5 (12-3) 10-7 26&2 10 7 26-2

* In 1939, when deaths were given for both systems of classification, bronchitis deaths under the new system were increased by transference
from disease of the myocardium, endocarditis, and arteriosclerosis by the following amounts: 25-, 30 5%, 35-, 48-2%; 45-, 70 7%; 55-,
96 8% * 65-69, 114-3%. These are the conversion factors used here.

t The rates in brackets are based on less than 10 deaths.
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