On certain changes in the English rates of mortality / by Thomas A. Welton.

Contributors

Welton, Thomas A. 1835-1918.
Royal College of Surgeons of England

Publication/Creation
London : Edward Stanford, 1880.

Persistent URL

https://wellcomecollection.org/works/c6uvb4sb

Provider

Royal College of Surgeons

License and attribution

This material has been provided by This material has been provided by The
Royal College of Surgeons of England. The original may be consulted at The
Royal College of Surgeons of England. where the originals may be consulted.
This work has been identified as being free of known restrictions under
copyright law, including all related and neighbouring rights and is being made
available under the Creative Commons, Public Domain Mark.

You can copy, modify, distribute and perform the work, even for commercial
purposes, without asking permission.

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

E library@wellcomecollection.org
https://wellcomecollection.org



http://creativecommons.org/publicdomain/mark/1.0/
















o




1 2 - = 3
3 ¥ N LY 75 T
T ] =, | H, 1 L, | . | [ = | P HTT §
= a1 b TR = & i - iy P = . . o SRR o o
= dieble L L will § il = wl B [ & | dis LIdgk] 10 & N E
L )
if | | ! Ca LIV T 0T EE I
e A0 f ¥,
g 1 Lt | e 2 5 ]
JLI: L r
| e =t ]
1 e v I | 3
! Hellk
X Sl re L & R 1L AlLY Wy r N 1 ] - - |,
. 1 : 1§17 i - = |5
LLI = w B
AT =HA o . 1 0 VYT T » L
L L - L E ] *1iE T
L bt R » 1L .. A8, o L . -1 ] - 5 oo . .
- A ol Lo s : T E ¥ == 7
o (Al r
- e § 1 ] ] f
E B i Aeoe 5.
|
1 1°5 .
i n = x
E il s -
]
1
- A - t - r 18"
I T'1-
bl oy it e 1 -
1 = SLEA i d i L 11
1 CONT AT IS0 - I




L 14| =3 D z == :
= % :
g 1,1
5 ]
; [NENT] b
.
v | o Tl ] 1. ' o : ;
" " ’ i) ¥ : :
- { £ L 3 .
d inars [ . .
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Males. Females.
""'Eﬁ' el . H
LiEr:qll‘:I]:Ie Table g Differcnce IAF;'EHEJE‘EJII& Table Difference
No, 8. for 1871-75. | per Cent, No. 8. for 1871-75. | per Cent
30—3b | 1483840 | 1543-807 + 4'0 1456076 | 15641-987 + 5°g
45—50 | 12187321 | 1241°060 + 1'g 1201075 | 1284'761 = ey
60—65 | 8347862 827712 — o'g 866'700 | 945°671 + 9°I
76—80 | 288593 264-475 — 8% 333'526 356199 + 6°8

I have endeavoured to clear up still further the question as to
how the average mortality of the English people has varied since
1841, by constructing a series of life tables on the principles which
guided me in preparing the tables already given for 1856-60 and
1871-75. By that means the following results have been reached,
Viz. :—

Survivors Aged 30—=85. Aged 45—50. Aged 80—85.
Experience i [y
of | Males Males Females
Males. | Femules. in Males. Females. | More or Males. | Females. in
| Excess, Less, Excess.
1841-45 ... 1555'5?4:1491'25'6 34°398 |1264'691 |1248°227 |+ 21°464 | gob'245 |988-136| 31°8g1
*46-50 ...l1455°492 [1426:174 | 29318 |t179°817 |1163:474 |+ 16°343 | Bog'585 |B47-168| 37°583
5155 ....|1475°754 14561982 | 237772 |r211°694 |[1201°721 |+ 9'973 | 837633 BEG-O11 | 49°278
5660 ....\1515°387 (1484211 | 317176 |r259°073 (1245°495 |+ 137578 | 884115 (983590 | 40'475
1861-65 ... 1493194 1474°474| 18720 |1224°212 [1229°989 |— 5'777|835'077 (910842 | 757765
'86-70 ... 1512780 1501741 | 11°039 |1227°833 [1251°580 [—23'697 | 832'590 [923'688 | g1'0g8
W1-75 ...|1543'807 1641°987 | 1820 [1241°060 (1284:761 |—43'701 | 827712 945671 1177959
Averages— :
1841-60 ... 1493°077 (1468411 | 29°666 |[1228:819 [1213°479 |+ 15°340 859394 901451 | 42’057
'61-75 ... 15167593 |15l}6‘{lﬁ? 10°526 |1231°035 ilﬂiiﬁ‘ﬂ? — 24392 | 831°793 (926734 | 94'941
I

The average figures which result from grouping the ratios for
1841 to 1860, and for 1861 to 1875, show an improvement, both
absolute and comparative, in the vitality of females; and the ser:ies
of quinquennial figures shows that this alteration in the relative
mortality of the sexes not only continued in progress from the
earliest to the latest date, with hardly any interruption, but was
accelerated during the last fifteen years. Although in 1841-45 the
average rates of mortality were much lower, and in 1846-50 they
were much higher than the ordinary level, the tables for these two
periods were alike in one respect, viz., in showing a smnller' excess
of female survivors at age 60—65 than in any later qunquen-

nium. . :
Regarding the matter from another point of view, we perceive
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Deaths per 1,000 in the Next Five Years.
Age at e
Commence- Life TnhnlE ;:‘;‘ g Experience, 1841-45. Experience, 1846-50. Experience, 1861-56. %
ment.
Males. Females. Males, Yemales. Males. Females, Males. Females,
Birth* ...| 2122 1855 196-1 1693 2082 1806 2134 1855
0— 5....| 1064 1031 999 958 112:1 1073 1033 g8'g
5—10...| 326 33°4 317 314 335 33°2 321 3175
10—15....| 262 28’0 26'8 29°8 292 317 277 29°6 &
15—20.... 876 39°2 403 42°8 43'5 46°1 £1-9 43z §
20—25....| 445 46°6 442 479 501 52°0 469 49°7
25—30...| 490 £1°3 467 50°4 509 5676 485 51°5
30—35....| 646 561 529 £8'3 581 59°9 536 £61
86—40....| 625 61 606 581 6690 66'3 631 55"
40—4h....| 787 684 6583 631 77T 706 740 6473
45—50....| 902 597 825 69°3 918 782 910 734
50—55....] 1147 97'6 1026 851 116:0 95°s 112-4 91'g
55—60....| 1493 133°0 1297 1138 1453 1267 1432 122°9 §
60—65....| 2039 184°4 1847 1653 203°5 181°5 2000 1768 &
65—70....] 28560 260°1 2649 241°2 2860 262°2 28571 259'5
7o—45..| 80109 | 3623 | 3808 | 344r | 4062 | 36rx | AO6T | 3742

# The ratios in this line show that out of 1,000 births occurring in five successive years p
year are exposed to five years’ risk, those at the very end of the last year are exposed to no risk

The regularity of the several sets of ratios shown in the above
table cannot escape notice; it remains to be seen what are the
changes which they indicate to be in progress, and are such changes
subject to any nniform laws? Other tables must be employed to
assist us in placing the matter in a sufficiently clear light. Thus:—
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In Thi '
Age at The Male Death-Rate in the Iast Table being the E?L;!:II;L eﬁﬁ{ e
Commence- Assumed Equal to 1,000, the Female Death-Rate was Less® by b ]m']r':]'“r 94
o ecome relatively
Five Years. | Experi- | Experi- | Experi- = g : :
s (B el el o G B Sl (S
1841-45. | 1846-30. | 1851-35. | 1836.60. | 1861.65. | 1866.70, | 1871.75. :
B{Ehii- ------ 137 133 131 130 132 129 136 —
ES10 4 43 43 23 39 47 54 13
10: : g9 9 1z + 24 10 37 55 46
15 ... +112 | + B6 + 69 + 66 +63 +38 + 31 81
Agaregate '
b gy } 75 99 117 83 18 | 175 214 =
15—20 + 62| + 60 + 31 + 45 + 26 + 28
B 62
20—25 + 84| + 88 + 60 + 36 +23 14 45 129
256—380 + 79 | +112 + 62 + 87 + 31 10 57 136
30—35 + 45 | + 81 +47 + 2 9 77 116 161
Aggregate
sgrogute } +270 | +241 |+200 | +170 | + 71 - O [
35—40 ... 41 9 51 22 LTo 110 175 1
34
40—45 ... 76 21 g1 116 118 168 176 100
45—50 ... 160 148 193 169 221 197 248 28
90—55 ... 171 177 182 214 207 241 226 55
Agpregate
grogate } 448 | 425 | 517 | 21 | es6 | 7ie | sem | —
55—60 ... 123 128 1432 150 191 180 224 101
60—65 ... 104 108 116 125 125 170 159 54
65—70 ... 8g 83 90 88 105 107 134 45
70—75 ... g5 a1 8o 85 gz 104 94 —
Aggregate } —
s 412 410 428 448 513 561 611

* Where the female death-rate was greafer instead of less, an affirmative sign (+) is used.

These ratios possess a great deal of regularity, whether we
regard them in one way or another, and they show once more, that
for some reason, operating over the whole pertod, male mortality, at
ages 5 to 70, has diminished by a less amount, or has increased to
a greater extent, than that of females.
females exceeded that of males at the five ages from 10 to 35; in
1871-75 there was no such excess save at the age 10 to 15.

At the ages 15—35 it is specially to be remarked that, not-
withstanding the dangers of maternity, female mortality now com-
pares favourably with that amongst males. At ages 25—35 the
male death-rates were hardly lower in 1871-75 than in 1846-50 ; at
the same ages, female death-rates were in 1871-75 about 16 per cent.

lower than in 1846-50,

In 1841-45 the mortality of
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Next, let us compare the absolute ratios contained in the
preceding table for either sex, thus :—

. Total Changes Latest Ratios (1871-75)
Changes in Changes in {5 Thirty Years from nggn&r‘:ﬁvr:&l r}:;iflu. the
J@rﬁi:; Male Death-Rates. Female Death-Rates. 1841.45 to 1871-75. English Life Table No. 3.
iy B Bet Hetween
ve Years. | | Between b and | 184145 ana | 185660 ana | Males. Females, Males. Females.
e | e | 1sseco. | 187,

; — i 4+ 11’ - 26 +10-4 + 91 - 57 —_ 1

Ilg‘i —lﬂ'g + z'z —13-2 —10'3 —11'0 —16'8 — 183

— 2'3 — 37 — - o8 — 671 i - 70 - g’z

- 11 — 84 - 24 — 44 — 45 — 68 - 39 — &0

— 26 - 28 - 34 — 45 — b4 — 59 - 27 — 43

— o'z + 0b - 273 - 81 + 03 - B4 —_ - 41

— 2’1 + 4 1= 19 — 20 + 26 | — 39 + 03 — 48

- 14 + 71 - 37 + 02 + B7 - 3’5 + 40 - 43

— 271 +12°4 — 0'g + 1:3 +10°3 + 0% + 84 - 32

+ 1'3 +113 — 16 + 52 +126 + 36 + 72 — 20

+ 22 + 135 + 11 + 34 +15:7 + 45 + 80 - 3'g

+ 72 +106 | + 12 + 68 | +177 | + 8o + 66 | — 45

+ &5 +21°1 + 37 + 62 +29°6 + 99 +100 — 9°3

+12°% + 236 + 7°3 +13:2 +36°1 + 20°% + 169 + 14

+11°g + 277 +11°3 +11°2 + 396 +22°5 +19'56 + 316

+ 16°3 +138 + 190 + BB +30°1 +29°6 + 185 + 94

This table again shows that there has been more regularity than
could have been expected in the changes of mortality ratios which
have taken place. In the fifteen years between 1841-45 and 1856-60
both sexes experienced an unfavourable change® in the earliest
period of infancy, then an improvement extending to about 40 or
45 years of age, and at higher ages, a deterioration in vitality. 1In
the second period of equal duration, there was a yet greater improve-
ment in the period of youth, but after 25 the ratios for males
showed very unfavourably, and after 35 there was a sensible increase
in female mortality.

The sum of the changes within the two periods exhibits a
striking improvement in the mortality of both sexes, after earliest
infancy up to age 20; this continued fifteen years later in life for
women ; after which both sexes, especially males, showed enhanced
death-rates.

On being compared with the English Life Table No. 3, the latest
seb of ratios would indicate that female vitality at every age up to
60 has improved, but that male inhabitants of this country aged 25

* This unfuvourable feature is probably illusory; if the record of infantile

denths had been as complete in 1841-45 as in 1856-60, vory likely a
would have pointed the other way, 31 ¥ appearances
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and upwards are now subject to rates of mortality exceeding those
shown in that table,

IIL.—The Causes of the Increased Mortality amongst Males
Aged 35—65.

The deaths occurring amongst males aged 35—65 appear to have
been due to the undermentioned causes in the proportions indicated
at the periods mentioned :—

Annual Male Death-Rates per 1,000 Living.

Causes. Ape 36—45. Age 45—ba. Apre 55—65,
—— —_— ]— '——q'-_l-
1851-60. (1861-70. | 1875./1851-60. |1861-70. | 1875. 1851-60. | 1861-70. 18751
Zymotic diseases ...| 160 1'38 | 141 207 189 | re2]| 312 954 1311
CRNEAN o e 017 020 | oz25] o'42 054 | o'70| o093 1-21 163
Serofula tabes : ; ; b : E 4 014
maaanjteﬁca ________ } o1z 010 | o'08] o'13 011 | coy| o114
Fhthigie: i annias 4'01 417 | 41| 3°83 386 | 3'8s5] 3°33 330
Disease of brain........ 1'18 1'84 | 1'58] 199 224 | 2245| 410 466
Heart disease and B 1: . 1'go 219 261 13 4-58
dropsy  ............ T S s 5' *
Disense of lungs........ 1'52 172 | 2:52] 309 360 | 498] 662 759
Biﬁﬂaﬂﬁrﬂ‘f Btﬂmmh 0.89 D_Bl 1'o1 ]r{;ﬁ_ 1.?1 I'EZ Srﬂj 3‘{]6
and liver ............

Disease of kidneys...| o029 04l | o5z] ouan 066 | 087 o4 128

Violent deaths ........ 1’15 181 | 1’39 1°37 165 | 63] 161 1-89
- . e

Other causes ............ o558 069 | o37] 103 1'11 | o90] =z'g0 275

All causes ................ 12'48 1346 |1510] 17796 | 1916 |[21'00| 3085 | 3300

At these ages, the zymotic diseases, or those specially consequent
on bad sanitary conditions, such as fevers, small pox, cholera, and
diarrhcea, seem collectively less fatal than they were, but local
diseases, of the lungs, heart, brain, and kidneys, and also cancer,

more destructive. :
ﬂpp’?lfetﬂnzssea of death at several ages are not shown in the
Registrar-General’s Reports except for the whole country and for
London, save in the supplementary tables for 1851-60 and 18161-lf'[}.
These supplementary tables enable us to present the following

comparisons :—
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Annual Mortality per 1,000 Males Aged 35—45.

Disease Heart Disease | Disease of Disease of
Luﬁ;u. D?‘;‘;ﬂ,_ Brain, Kidneys. EAILCE
1851-60. [1861-70. | '51-60. | *61-70.§'51-60. | "61-70. |'51-60. '61-70.]51-60. | "61-T0,
barge Towns*—
London (divigion) ... 198 | 2718 |1'32 [1'54 | 1°45 | 155 |o'44 062 |o'24 | 020
EVArPOOL a.iionuesssessiasiesanssas L 310 | 358 | 1°46 |2:06 | 1°43 | 148 o'37 (057 Jo'23 023
BT AN Chestor  ..o.o...oibseiossemsnanes 314 | 356 |1'23 (147 |1'55 [ 196 |04z | 0°50 Jo'z1 0-24
I Birmingham ... 191 [ 2711 fro2r | 1085 | 1741 144 |04z |040 |o'z5 |022
1L e el LR T P F e S 248 | 293 |11g |162 | 1706 |1°15 or35 |0'48 |o23 029
Bhoffeld .oooooeoeerssesvsrssionennee| 3737 | 800 | 1009 | 158 fr712 |1-29 |02y | 031 |or14 |O°10
Nottingham ... ©'97 | 1030 | 0'87 1'18 | 118 128 |o18 | 085 |o'1o | 023
R 7o) -8 b gt 173 | 1:89 | 1714 | 180 | 1*5x {178 Jo'q4 | 064 | 038 034
1 Il i i tio| - 1ot 02262 |12 {2481 | 2436 | 1:42 loi30 [(0:8T Joizo | Or1B
The Potteries ..o covmreree| 278 | 868 | 1712 |1:86 |07 | 108 |o'21 | 083 |o'15 | 006
Newcastle-on-Tyne .....ccooveee. 137 | 208 |20z | 244 | 121 |1:28 |o7qq | 0049 |otzg | 0034
Ti0BEEY ...ooereeevsvissssmnssesssnsnens| 14T | 1°65 | 1709 |1°98 | 1°61 | 174 |o0'43 | 063 Jor17 | 014
Wolverhampton  .....oocinnane 235 | 192 |1o1x (115 103 | 078 |o'34 | 049 |otiz | 023

(Reeral Di Efvﬂ;'iﬂﬂ.!—

Div. II. South Eastern ....| 1°27 | 188 |1°05 |1'38 | 1°26 |1'44 |32 | 046 |o'1g (019
»« 1IL South Midland........ 1'r3 | 1118 |o'85 |0096 | 1°43 |1'67 |o26 | 036 |o'1g | 023
O R UV IR 1oz | 1'08 |o'72 | 086 o094 [1:09 |o'26 |0°86 Jor1z | 017
» V. South Western........ 135 | 1'39 |o'86 |[1:08 | 1°14 [1'31 |o'26 |0'48 for16 | 021

! Restof Div. VI. W.Mdlnd.| 1°28 | 132 o9z [105 | 1718 |1:34 |ozz | 034 o214 |018
| 4 VII. N. Mdlnd. | roo | 112 Jo'82 | 080 Jo'78 | 094 Jo23 | 030 o1z |017
: s VIII. N. Wstrn. | 1*50 | 2:09 |10z |1119 |1'14 |1:88 |o'2zg | 029 Jo'r3 (016

* IX. York ....... 1’22 | 153 |o'84 | 111 J1°06 125 |23 |08l Jorig | 017
5 X. Northern | o'92 | 1'14 Jo'9g |1:20 |o'9g |1'05 | o'25 | 025 |o'18 | 017
Div. XT. Wales, &c. ...ooovvvereees 1'32 | 141 Jo'yo | 092 |o'Bo |1°01 |o'18 |0°82 for3 | 020
England and Wales ................| 1°22 | 1-72 | 1700 |1:28 | 1°18 |1:84 o'z9 |04l oy | 020

* The several towns are represented in this table by groups of registration districts : for

#xample, Manchester, by the districts of Manchester, Chorlton, and Salford ; Bristol, by those
bf Bristol and Clifton,
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Annual Mortality per 1,000 Males Aged 46—55.

Di ' s
e Hm‘:ﬂ’“m Disease of | Disease of
Lungs. Dropsy, Brain. Kidneys. Cancer.

—

1851-60. | 1861-70.] *61-60. | *61-70. | *51-60. | "61-70. |51-60. "81-70. 'ﬁl-ﬂﬂ.]'ﬁl-'i'ﬂ'

Large Towns—

%ﬂpndnn (dAVIBION) ....coiiisermeiins 4'55 | 484 | 245 278| 268 | 290|081 | 107 |o61 | 082 2
7&'1"1}001 ................................ 53"? 822 | 262 3:07 2'50 2506 | 091 o'44 070
M;anc:heatar ................................ 7°37 | 845 | 2'54| 2:40| 2'Bg | 322|062 | 001 o'5o0 | 0'58
ﬁ:rﬁnghum ............................ 460 | 493 | 2247 | 2:68) 251 | 2:60|0°86 | 085 o062 | 051
T G 524 | 6:22 | 2722 8'08] 2717 | 280|055 | 0092 o'46 | 065
afiald oo e e 558 | 502 | 235 | 2:82| 2709 [ 256 |o'45 [064 |04y | 0:40
Nothingham ... e 2'59 | 244 | 1°81| 207 2'03 | 232|040 [ 068 |o27 |058
B TR e o e e, Sl 4'26 | 898 | 2718 | 2:30| 2745 | 2:88| 0’81 |1:00 [o'61 | 056
Hull... trossenesecieesnsenne | 3946 | 3038 | 2244 | 276 2747 | 240|041 | 070 | 046 | 087
The POLEEries ... 778 | 851 | 242 | 2:54| 256 [ 268|051 [ 052 |o'33 [054
Newcastle-on- T}ma s 405 | 408 | 3744 | 392] 2077 | 292|053 | 066 |o'66 | 089
Leicester ... | 3750 | 399 | 2°20| 8712 2746 | 256|098 | 0'538 |o'6o [0-93
'Wnlvﬂrhamptﬁn cenenen| 443 | 4048 | 2°B4 | 234 225 | 162 Jo'gs | 058 |o'30 | 056
Rural Divisions—
Div. II. South Eastern ......| z'09 | 2:80 | 185 | 2:09| 2'08 | 2:21 |o's2 (078 |0'38 | 053
y» 1II. South Midland........ z'or | 2115 | 62| 1'87] 1°go| 2:31 | o043 | 058 |o's1 |0:60
e BN T T R 1°83 | 1497 | 126 | 1'60] 1°54 | 1:71 Jo'gq | 054 |o'34 |0-42
» Y. South Western........ 2'56 | 242 | 1757 | 191 173 | 1'99 | 0’35 | 056 |o'40 | 056
Rest of Div. VI. W.Mdind.| z'44 | 281 | 1794 | 204 1°90| 230|040 [ 059 |35 |0-48
T NOL N, 187 | 218 | 1°65| 1'85| 1°50 | 1'64] 038 | 050 |o'32 [j0"44:
o VIII. N. Wetrn.| 3'57 | 464 | 1°98| 2:81| 198 | 2:28]o'35 |0:55 |o'33 | 042
o IR ¥ork .0 2'62 | 828 | 1'70| 24| 1’82 | 2:18]0'39 | 050 |o'g0 | (42
X. Northern | 2’10 | 227 | 2'10| 2:24| 1'80| 202|030 | 042 |o'39 046
Div. XI. Wales, &e................. 243 | 277 | 1726 | 168 1°28 | 1'48|0'28 | 047 |o'38 (048}

England and Wales ............... 3'09

300 | 1790 | 219 1799 | 224|037 (066 |o'42 | 054 S

These last tables are curious, as showing the unequal fatality of
certain diseases in different places. Lmng disease, which was least
fatal in the eastern counties, was most so in Liverpool, Manchester,
and the Staffordshire Potteries, where the mortality from this cause
was almost fourfold.

The wide diffusion of the increase in mortality from each of the
five causes mentioned in these tables is yet more noticeable. Out
of 115 cases in the first table (age 35—45) only 11 showed any
decrease in the rate of mortality, and 4 a stationary death-rate,
the rest indicating increase more or less considerable. The other
table, out of a like number, showed 15 instances of decreased
mortality, and 1 of a stationary rate.

The cases where the increase in the rate of mortality exceeded
10 per cent. were nat.umlljr much fewer than those where there was
merely some amount of increase, small or great. It is interesting
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to consider what were the places where such marked increase of
fatality from the nndermentioned classes of disease was observed :—

Disease of lungs, at age 35—45, in London, Liv_erpnol, Man-
chester, Birmingham, Leeds, Sheffield, Nottingham, the
Potteries, Newcastle-on-Tyne, and Leicester; also Rural
Divisions VII (North Midland), VIIT (North Western),
IX (York) and X (Northern).

At age 45—55, in Liverpool, Manchester, Leeds, and
Leicester; also in Rural Divisions II (South Eastern),
VI (West Midland), VII (North Midland), VIII (North
Western), IX (York), and XI (Wales).

Heart disease and dropsy, at age 35—45, in London, Liverpool,
Manchester, Birmingham, Leeds, Sheffield, Nottingham,
Bristol, the Potteries, Newcastle-on-Tyne, and Leicester ;
also in every one of the rural divisions.

At age 45—55, in London, Liverpool, Leeds, Sheffield,
Nottingham, Hull, Newecastle-on-Tyne, and Leicester; also
in all the rural divisions except VI (West Midland), and
X (Northern).

Disease of brain, at age 35—45, in Manchester and Sheffield,

and in all the rural divisions except X (Northern Counties).

At age 45—55, in Manchester, Leeds, Sheffield, Notting-

ham, and Bristol, and in all the rural divisions except II
(South Western), and VII (North Midland).

We are obliged to conclude, that of these three classes of
disease the only one the fatality by which was peculiarly increased
in the manufacturing districts as distingunished from the rest of the
country, was that of diseases of the lungs; the other two classes
were much more fatal in the later period, whether in the agri-
cultural divisions or in the more densely peopled divisions to the
north and west. Disease of the kidneys and cancer also show a
seriously increased rate of fatality, extending to the non-manu-
facturing divisions.

We find then that the mortality amongst males at ages 35—65
has been increasing, not only in the large towns and manufacturing
districts, but also elsewhere; and we observe that this increase has
not been largely due to epidemic disease, to consnmption, or to
diseases of the stomach and liver, but to other causes which have
been specified. It remains to be seen whether the increased
mortality from the causes in question has been steadily angmenting,
or has been subject to much fluctuation,

The following table of annual death-rates amongst males, for
England and Wales, will supply an answer to that question :—

VOL. XLIII. PART I. G
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i Heart D :
o Disease of Lungs. oal ngﬁfn ond | Disease of Brain. | Discase of Kidneys. Cakant:
85—45, | 46—65. | 35—i6. | 45—65. | 85—46. | 46—s55. | 85—a5. | 45—s5. | s5us, 4558,
1851 ... 150 | 801 | 098 | 180 | 1 :
E: 4 | 1'88 | o21 035 .
”z'rﬂ i g 277 o9y 1-87 1'13 190 o'25 041 3:; gii
83 ...| 160 J.If o'g8 109 1"20 197 ©'28 047 o'1y 042
’51-.... 1'42 :‘?.'Ea ‘o3 1-93 1'14 1:95 0'2g 048 018 043
55..| 176 358 o'g7 190 8T 203 a°30 0-49 021 038
1866 ... 1'37 2:73 094 1'74 11§ 192 | oz g
¢ 9 050 o'1h 0-4
:5’? o 200 0’95 1'82 ‘14 | 2:00 0°31 050 | o118 {}-43
E’rﬁ | "HAEE 325 1'o6 | 197 1'23 208 | o032 | 051 | 018 | 040
’nﬂ o [ 3*2{-] 1"10 1-97 1'20 206 034 053 0'18 047
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Discussion on MR, WELTON'S PAPER,

The Caarrmany (Sir Rawson W. Rawson), after alluding to the
importance of the paper, said that there could be little or no doubt as
to the facts contained in it. With regard to the calculations and
deductions Mr. Welton had drawn from them, there were some
gentlemen present who would be able to speak with greater know-
ledge than he (the Chairman) was able to do. Having had the
paper in his hands the previous day, it appeared to him so important
that he took the trouble to look into it for the purpose of bringing
before the meeting a few features which Mr. Welton had not
drawn out, and which he would suggest should be drawn out before
the paper was published in the Jowrnal. He wonld sunggest
that the author should give the proportions in several cases. In
the first table he showed that the death-rates amongst males
and females from the ages of 5 to 25 had been gra.dua,'ll{r inereas-
ing from the guinguennium of 1846-50 to that of 1871-75; but
the mere figures did not show the proportions. The aunthor
stated casually they were about 25 per cent., and so it was;
but it would be very important to draw these out exactly,
and so with regard to many of the others. There was
one point in the paper which was very tantalising to him.
Mr. Welton said, *“I have arrived at the conclusions (lst) that
the census returns as to ages require to be amended; (2nd) that
the approximate proportions of births which annually escape
registration are discoverable, and (3rd) that the net results of
migrations into and from the country may also be measured.” It
would have been a great boon if the anthor had given the informa-
tion which enabled him to state positively those three conclusions.
He would also suggest to Mr, Welton if he would, at the end of
his paper, summarise the chief facts and deductions, which, being
spread between the different tables, would have to be sought ont,
and require a care which many persons actively engaged would not
be able to give. In the first table, the chief facts with regard to
the mean death-rates per 1,000 living seemed to be these.
Between the two dates which he took as his extremes, 1846-50 and
187175, there had been a uniform increased vitality amongst males
and females, and he observed that it had only been checked in one
quinquennium, and that only amongst ‘the males, namely, in
1861.65. There was a moderate check in this period, curiously
enough, occurring amongst the males, but not occurring amongst
the fomales. That was the first fact—that the vitality of young
people seemed, during the thirty years from 1846 to 1875, t-tf:- ?ave
increased about one-fourth. Amongst males of the age o rom
% to 10 there were exactly 25 per cent.; between 10 and 1o, IE‘, ‘:'Jé
between 15 and 25, 19'7. Then amongst the fémales, the—t tzl's
eriod it was 2g per cent., being 4 per cent. more than &n}n?gh t 13
males ; in the second period it was 29°8, and in the third perio
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. No mention was made, however, of children under the age
f;.;!‘ ?5. Although it might mot accord with the facts which
Mr. Welton had brought out in this table, it would be desirable to
note in connection with them what the change was with regard to
the younger ones. As far as he could make out, there had been an
increased mortality ; but as the information was not shown in the
same form, he had not been able exactly to draw tha,t_ nuj:. Then
came the really important fact in the paper, that the vitality of the
men of middle age—the staple of our population—was on the
decrease, the cause of which ought to be looked into. The second
table showed this very interesting, but very sad statement, that
between the ages of 35 and 75 for the first three quinquenniums,
there was a gradual improvement. Then there came a change,
and each succeeding quinguennium up to the present time showed
a falling off to the prejudice of the population. Mr. Welton had
brought forward four periods in regard to age: from 35 to 45,
45 to 55, 55 to 65, and 65 to 75. Between the first quinquenninm
and the third there was a diminution of mortality for those several
ages respectively in favour of our population of 7 per cent., 12 per
cent., 10 per cent., and 4 per cent. Then the tide tnrned, and
there was a corresponding increase of mortality up to the quin-
quennium ending in 1875 of 15 per cent., 17 per cent., 16 per cent.,
and 5 per cent., all to the bad; and comparing the first with the
last quingquenninm, there was a disadvantage represented by nearly
7 per cent., nearly 4 per cent., 4 per cent,, and 1 per cent. Those
were the ratios of increased mortality between the years 1846-50
and the quinquenninm 1871-75. In that way he should like the
several tables to be examined, because the mind counld then grasp
the changes that had occurred. (Mr. Welton said it would be very
easy to do so, but he was anxious not to overload the paper.) The
Chairman said the next point of interest which occurred to him
was the difference brought out between Dr. Farr’s table and the
experiences of 1856-60 and 1871-75. He was not competent fo
judge of Mr. Welton’s method ; but supposing that Dr. Farr's table
- was recognised as accurate, and that Mr. Welton had adopted the
same method, there would be the following interesting results. 1t
was clear, from the figures as they stood, that Dr. Farr'’s table
corresponded very closely with the experiences of 1856-60, but
that, as xl'eg rds females, it differed materially from those of the
later period. Taking the whole of the males and females at the
different periods of life, which was the only way of obtaining
an average, adding them up and comparing them, he found the
following results :—that in 1856-60 the value of male life at all
ages by the tables, as compared with Dr. Farr's tables, was 24
(26) per cent. in excess of Dr. Farr; while among females it
was just 3 per cent.; but in 1871-75 it had fallen among males
to 2 per cent. below Dr. Farr's table, while among females the
excess had increased to 54 per cent. These changes, however,
varied very much at different times of life. Up to the age of 35
the variations amongst the males from Dr. Farr's tables were
+1°45 and +3°1 per cent. at the two periods selected by My, Welton.
Then from 35 to 55 the differences were -+ 313 and + 2'37; but
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this way. There had been an improvement in the earlier stages of
life, from & to 25, but there had been a marvellﬂ‘ys increase of
mortality amongst males between the ages of 35 and 7. It
oconrred to him that the improved vitality which seemed to occur
at earlier stages might be accounted for, first, by the introduction
of improved sanitary measures, of schooling, and of legislation
regulating the employment of young people, all tending to the
improvement of their condition; and, secondly, by the improve-
ment in the rates of wages, which had benefited the families, the
wives, and the children, more than the adult males themselves.
There had also, in later years, been an increase in the wages earned
by the children themselves, which enabled them to. live better than
formerly. Bub with the increase of wages beginning at the period
of 1861-65, there had been an increased activity—perhaps excessive
exertion—on the part of the labouring population, also excessive
living, which had led to dissipation and weakened physical powers,
which was now telling upon them at an advanced period of life.
It struck him that this might be a partial explanation of one cause
of this very remarkable change. Whether or not that was a
possible eause, Mr. Welton's facts could not be put forward in too
powerful a light.

Mr. A. H. Bainey (President of the Institute of Actuaries) said
that while appreciating highly the pains and research Mr. Welton
had bestowed on the subject, he was quite unable to accept the
conclusions at which he had arrived, as he did not think the data
employed were available for the solution of the questions the anthor
had been investigating. In order to determine rates of mortality,
two things were necessary : first, accurate information of the number
of deaths in any country or distriet in a year or any definite period
of time; and secondly, the number of living population at the
periods in which those deaths had arisen. He did not think it
could be doubted that in this country the deaths were accurately
registered, and that the censuses taken at intervals of ten years
gave as accurate enumerations of the living as could be attained in
any similar large operation. By observing the increase in the
rates of population, there conld be determined within a reasonable
margin of error the numbers living in intervening years. By these
data the annnal mortality of the country as a whole conld be ob-
tained with considerable aceuracy. Some time ago, in making
some investigations for another purpose, he wished to know,
amongst other things, what had been the changes in the English
rate of mortality. Discarding the first two or three years of regis-
tration, he thonght it advisable to divide the subsequent period into
intervals of ten years: 1840-50, 1850-60, 1860-70, and the result
was that there had been no change whatever in each of those ten
years i the general mortality of England. Since 1870 he was
aware there had been some improvement, but they had not got to
the end of another ten years. This result was in accordance with a
multitude of other observations that had been made, and went to
show that it was a mistake to suppose that there had been any
material change in the rate of mortality in this country, a notion
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which arose from some inaccur i
in the number of deaths a.lnclft:l ﬂt;'agbaﬁ?#;ﬁa?d il&“ ? lgturj‘
not only necessary to know the whole number of d&lz,thﬂpmhufb :iz
the number of deaths at particular ages. Whilst he (Mr. Bail
willingly admitted th i)
gly at the number of deaths was accurately re
tered, he counld state, from the certificates assing thm}' hgﬁ?'
hands, that the ages at death were very far E’Gm being aucgnmtf
It was even more difficult to ascertain the ages of the living po nla-
tion in the intervals between the censuses. Bmigration Eag E dis
turbing element; there were far more male than female emigrﬂ.ni;a—
and far more amongst the younger than the elder portion of the
population. Emigration did not follow any law, and therefore
taking any such estimates as these to ascertain the rate of mortality
at particular ages wounld produce results which wonld, he believed
be altogther at variance with the facts. He should say therefore,
that those rates of mortality Mr. Welton had brought out were not
to be depended upon at all. It would stagger those who had expe-
HT;DE of mFum:Tce bs&ucietiea to be told that in 1846-50 the death-
rate among females between the ages of 15 and 25 was 8-
and that in 1871-75 it was 6":geThis was ab va.rianeegvﬂirh Iﬂ,?l'?:;
observations, and this sort of result ran through the whole of
Mr. Welton’s calculations. Therefore, although he had listened to
the deductions of the chairman, he doubted the premises. Of counrse
there were variations in the rate of mortality in particnlar years,
but he thought the changes were small when a long period of time
was taken into account. As to the very interesting part of the
paper referring to diseases, there were others who could more com-
petently deal with it than himself. There were, no doubt, particular
diseases that had altogether disappeared. They never heard of the
plague now, and the ravages of small pox were less than they
were two generations ago; but other diseases seem to have taken
their place. (The Chairman having pointed ont that according to
Mr. Welton the zymotic diseases had decreased 23 per cent.)
Mr. Bailey said it would be interesting to know whether other
diseases, such as diseases of particular organs, had increased.

The Rev. I. Doxsey said he was sorry that he had not known
the subject of the paper, because he would have brought with him
some calculations he had made from the registrar-general’s reports
on this very question; but the general conclusions at which he
arrived were to some extent in harmony with those at which
Mr, Welton had arrived. There had been an obvious improvement
in the death-rate from 5 years of age to 45 among females, but only
to 25 among males, above which it had increased in every decen-
ninm. He thought there were certain facts in regard to our manu-
facturing life that were perhaps unfavourable to the prolonged life
of children. It was well known that when women worked in fac-
tories, infant children did not get the attention they required, and
it was a remarkable fact, that while an increase of about § per 1,000
had taken place in children under 5 years of age, there was no
perceptible difference between the male and female children in
regard to increase. These facts might tend to show that the weaker
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children were cut off in the earlier periods of life; and in harmony
with the law that had been called *the survival of the fittest,” the
children that had escaped the discipline of early life might be those
born stronger, and therefore that might in some measure account
for the improvement of the death-rate at the ages to which the
Chairman and Mr, Welton had referred. From a valuable paper by
a medical gentleman, to whom the Howard Medal had been awarded,
he (Mr. Doxsey) had come to the conclusion that there had been a
similar increase in the death-rates in hospitals in the later periods,
as compared with the earlier ones, and the death-rate had increased
more among the males than among the females. This was in
perfect harmony with the law laid down in the paper. He thought
there could be no doubt that as there had been only a slight increase
in the death-rate among females between 45 and 65, but in the male
death-rate at all ages above 25, that therefore there must be some
cause or causes operating among males which did not affect females.
The search for these causes seemed to be the object of all statistical
inquiry on the snbject; but what those canses were he did not pre-
tend to say. He did not think it arose only from the increase of
drinking, which in later years had taken place more among females
than males, and yet the death-rate among males had increased
- faster than the death-rate among females. He did not believe that
the working classes worked harder now than they did forty years
ago. Perhaps they drank harder, and that might partly account
for the increased death-rate. Another cause might be the vast
increase in the use of tobacco among boys. He should be thankful
to know the relative proportions of male and female deaths from
those diseases that had so much increased, and which would account
for the greater ratio of increase of the death-rate among males than
females. He believed that in the registrar-general’s report, to which
he had referred, they were all put together. If the registrar-
general's report were compared with the essay on the increase of the
death-rate in hospitals, there could be no doubt of the general prin-
ciple laid down in the paper, that the death-rate was increasing to
some extent, and that the increase was principally among the male
population from 25 years of age to the later periods of life. The
only other increase was amongst children under 5 years of age, and
that was equal in both sexes.

Mr. Cornerivs WALFORD said he had hoped that the scope of
the discussion would have taken the turn of seeing how far the
results given in the paper harmonised with any facts which could
be brought to bear by way of solution of them. It seemed to him
the broad fact stated in the paper was that the death-rate up to the
age of 25 had lessened on the whole, and that beyond those ages it
had much increased, more articularly amongst males. If so, there
must be some reasons for it, but he had heard none stated in the
course of the discussion. He thought that the increased mortality
under 5 years of age was generally believed to result from more
complete registration at those young ages. His own belief, how-
ever, was that the actual deaths under 5 years of age had been
less rather than more of late years, and that this resulted from
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improved medical science, which kept children alive until tl.my

arrived at the age of puberty, when they died. While, therefore
it changed the figures, it did not do J;ny permanﬂn?t good o
mankind. Another circumstance which very much affected the
ages in the direction indicated by Mr. Welton, was the emigration
of young, active, strong men at the ages of from 15 to 25. This
would seem to him to leave a weakened population af ages beyond,
and that weakened population would show a larger mortality than
if the more vital portion of the population had remained, but this
was no new feature. The present generation had not been distinet
from the preceding generation in that respect, and therefore
although it had some weight, it by no means accounted for the pecu-
liarity mentioned in the paper. One had also to look how far the
habits of the people or the customs of trade had affected the
vitality, He thought that the drinking customs of the country had
& great deal to do with it. These customs had resulted from the
increase of wages that had taken place in the present generation,
and the death results from drinking habits were coincident with
the period Mr. Welton had alluded to. Assuming the drinking
theory to be true, he thought it applied much more to the males
than the females. Another cirenmstance to be taken into account
was the adulteration of food which had been earried on to a much
larger extent before the Adulteration Acts were passed. That,
however, would apply as much to the females as the males, becanse
althongh females did not drink so much as the males, they probably
ate a little more. That case of adulteration would not meet
Mr. Welton’s theory at all. He confessed that, after a consider-
ation of all the points, there was nothing in itself, singly or in
combination, which could account for this state of things, and he
had come to the eonclusion that there was something or other
Mr. Welton had failed to discover which would go to show that his
facts were reliable, unless indeed the drinking theory swas held
sufficient to account for it all.

Mr. N. A. Humprries, after alluding to the value of the paper,
said that during the past thivty-eight years there had been a continual
increase in the mortality of males at all ages. In equal numbers
living, the relative mortality of males from 1841-50 was 107 to
each 100 deaths of females; in the next ten years it was 108 ; in
the next ten years it was 111; and in the last seven years of the
current decade it had inereased to 113 to 100. With regard to the
pavticular ages at which the increase had occurred, he thonght
Mr. Welton had brought a great many facts together which might
probably be made very great use of. The second speaker had
expressed a decided opinion that therewas no change in the general
death-rate ; it was a fact that the mortality remained nearly
stationary during the three decades 1841 to 1830, 1851 to 1860,
and from 1861 to 1870 ; but takinhga énto n;?‘pt:mt the t;:_sb mcrea.:g
of ag Hon in towns, the fact that mortality was stationary w
in itnsgﬁ'eﬁidance of good sanitary work. There must have been
some counteracting influence at work which kept it stationary.
Looking at the present decade, of which only mine years had

o o
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passed, a vast improvement was observable. In 1872-75 the
Public Health Acts were passed, and a new era of sanitation was
thereby introduced into England. The registrar-general in his
last quarterly report, pointed out that 150,000 persons had survived
during the last nine years who would have died if the mortality
had been the same as it was during the preceding thirty years. The
excessive increase of mortality amongst males was very striking.
The diseases which caused this increase appear to be the very
diseases which are often induced by intemperate habits. He
personally thanked Mr. Welton for the trouble he had taken with
his paper, which was one of the most unseful of its kind that the
Soeciety had ever had before it. (The Chairman having asked
Mr. Humphries whether, from his experience in the registrar-
general’s office, he saw any ground of fallacy in the principal
point brought out in the paper, that there was increased mortality
amongst males and not amongst females between the ages of 35
and 65), Mr. Humphries said that the fact was beyond all dispute.

Mr. Prinip VANDERBYL expressed his regret that the author did
not coneclude his paper with a summary statement of the results
proved by the numerous tables. In the table enumerating the
canses of increased mortality amongst males from 35—65 the anthor
did not show how the diseases named had affected females, or the
different percentages of increased mortality from certain diseases.
He believed that the increased use of machinery and the more dan-
gerous occupations of men would partly account for the increased
mortality amongst males. With regard to the improved death-rate
among females, he thought that was to be accounted for, not only
by the improved medical skill, but more especially by the use of
(:hlurufm:m. As to the caunses of death amongst females, it was an
extraordinary fact, that on account of the male infant’s head being
on an average only half an inch larger in cirecumference than that
of a female, if all the births in Great Britain during one year were
females, 5,000 lives of mothers wonld be saved in that time. This
was calculated by the late Sir James Simpson, of Edinburgh, who
first used chloroform as an anssthetic. It had been often said that
we could prove anything by statistics, but he did not donsider that
the Society was established for such a purpose, and certainly the

author of the paper did not exhibit i §
conceived ideaE.P 1t any tendency to prove any pre

Mr. H. MoxorEIFF PAUL said that the anthor, in his paper, had
stated that ““On the whole, then, the tables show that thlzz I;tri’kin
abatement n mortality at ages from 5 to 25 has been attended wi
an aggravation of the loss by death at higher ages, putting aside
epidemic years, and that such aggravation has been far more con-
siderable amongst males than amongst females. Every eirenm-
stance which will help us to measure the extent and to understand
the capaeshnf this deterioration in the vitality of males demands our
?lttentlon. Although the author had said every circumstance,’’

e (Mr. Panl) did not see in the paper any single instance given
except the reference in the tables to certain discases. On looking
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to these tables, it wounld be seen at once that these were brain and
~ heart diseases, from which deaths at the “ higher ages” of males
had, in the later periods under comparison sensibly increased. He

referred more particularly to the last table. It would be seen also
that these diseases were due to certain canses. Allusion had been
made by a previous speaker to the shortening of working hours,
but attention had not been drawn to the compression of work.
There was too much of that in the present day, and the consequent
strain really affected the vital powers, as didy also the excitement
arising out of constant railway travelling and the using the tele-
graph system, with all their concomitant evils. If these questions
were looked at more carefully, results would be found quite in
keeping with the deductions drawn by the author.

Mr. Bourse thought that more importance ought to be attached
to Mr. Welton’s statistics with regard to specific ages, than pro-
bably Mr. Bailey would seem to accord them. There was no doubt
whatever that sanitary measures and medieal skill had done much
to preserve younger as well as older life; but as far as middle age
was concerned, it was quite trne that the mode of life in the present
day had very much to do with inereased mortality at the period
when life ought to be the strongest and most vigorous, and that it
operated much more unfavourably upon males than upon females.
No doubt drinking was a very important element in the matter. As
a temperance reformer, however, it was a source of great gratifica-
tion to him that there was a very great diminution in the consump-
tion of aleohol among the mass of the population, as evidenced b
the failure of the revenne. He would ask Mr. Welton if it h
ever occurred to him to compare the deaths which took place with
the marriage rates. The age at which men married had been very
much extended, whereas females were now married rather earlier
than formerly. This, he thought, arose very much out of habits
and practices which tended most materially to affect the health of
the males. In support of this proposition, he cited the opinions
expressed by Mr. Ansell, the well-known actuary, in a book pub-
lisﬂed by him some years ago on the statistics of families in the
higher and professional classes. He (Mr. Bourne) had taken three
periods of three years each. In the first of those periods the
number of marriages among the population was 1 in 123; in the
second, 1 in 121; and in the third 1 in 117; showing that the
number of marriages in proportion to the population was increasing.
Mr. Bourne then adduced some figures to show that while the age
of matrimony was deferred in the males, it was not in the females,
and that seemed to point to habits of life which would deteriorate
the vital power of young men, and to account for the increased
number of deaths amongst them more than amongst females. The
increase of wages was also another cause; but he took it that it was
more favourable to females than to males. It was true that the
males were subjected to a strain of increased hurry and increased
strain upon their health, arising partly from labour, but he believed
in a far greater degree to the pursmit of pleasure and a deteriora-
tion in their habits and practices. With regard to females, the
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snsier cirenmstances had been to lessen the amount of
;}flf(fil‘{;i;mj had to perform, and to put the'am in more comfortable
homes, surrounded by more comfortable eircumstances ; therefore
it might be expected that female life would be prolonged, and the
death-rate improved with regard to them to a greater extent than
males. So far the inference to be drawn from that would bear
out the conclusions demonstrated by Mr. Welton’s figures. He
(Mr. Bourne) believed in the fitness of our organisation and the
exercise of our powers in obedience to natural laws; therefore that
the true happiness and welfare of any community very much
depended upon the fulfilling of the divine command: “ Increase
and multiply and replenish the earth.”

Dr. C. E. Sauxpers said he concurred entively with the remarks
of Mr, Bourne. He pointed out that it was acknowledged in our
lunatic asylums that many cases of general paralysis of the insane,
and of degenerative diseases of the nervous centres, were due to
sexual excesses.

The CuArMAN then laid before the meeting, in connection with
the remarks of the last speaker, a statement as to the rate of
increase in the different kinds of diseases, for the purpose of guiding
any further discussion that might take place on the paper. He
stated that, according to the table at the commencement of the
third section of Mr. Welton’s paper, the increase in the annual
death-rates among males between the ages of 35 and 65 in the year
1875, as compared with the average of 1851-60 (the value of the
comparison being diminished by the confrast of a single year with
an average of five years) was as follows: from diseases of the
kidneys, 86 per cent.; cancer, 69 per cent.; lung diseases, 37 ; heart
disease and dropsy, 365 ; brain diseases, 31 ; diseases of the stomach
and liver, 8; phthisis, only 3°5 per cent.; while from scrofulous
diseases there was a decrease of 41 per cent., and from zymotic
diseases a decrease of 23 per cent. The average increase from all
causes was 22 per cent.

~ Mr. Lawson thought that the remarks as to the increase of
diseases onght to be received with a certain amount of caution,
becanse in the periods to which the paper referred there had been a
considerable alteration in the nomenclature of diseases, and also a
great improvement in the means of distingnishing them. Several
speakers had remarked that the diseases amongst men had increased
as compared with women, but the reports of the registrar-general
show that among male children under 1 year of age, there was a
decidedly greater mortality from all the ordinary children’s diseases,
except whooping cough, than amongst females. In the service to
which he belongs there was a benefit society. In connection with
it an inquiry was made some years ago, and it was found that the
mortality amongst the single men was about twice as great as it
was amongst those who were married. This fact was borne out b
an examination made by the registrar-general for Scotland about
twelve years ago. As to the causes of the higher mortality among












