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ABSTRACT 

T h i s d i s s e r t a t i o n i s i n t e n d e d t o e x p l o r e t h e r e l a t i o n s h i p between 

m o r t a l i t y and t h e env i r o n m e n t and t o compare the n a t i o n a l p a t t e r n w i t h 

v a r i o u s l o c a l examples. The co r e of t h e a n a l y s i s i s based on the 

McKeown model and h y p o t h e s i s , which seek t o e x p l a i n t h e n a t i o n a l d e c l i n e 

i n m o r t a l i t y i n t h e n i n e t e e n t h c e n t u r y by r e f e r e n c e t o s p e c i f i c diseases 

and t h e i r i n t e r a c t i o n w i t h t h e environment. T h i s t h e o r y w i l l be 

expounded and assessed i n t h e f i r s t p a r t of t h e d i s c u s s i o n ; i t w i l l then 

be a p p l i e d t o l o c a l d a t a t o d i s c o v e r whether McKeown's f i n d i n g s f o r the 

n a t i o n a l p a t t e r n c o r r e l a t e w i t h t h e i n f o r m a t i o n f o r c e r t a i n s p e c i f i c 

u rban l o c a l i t i e s , N e c e s s a r i l y , w i t h i n t h e c o n f i n e s of t h e d i s s e r t a t i o n , 

i t i s i m p o s s i b l e t o e x p l o r e many towns, so t h r e e have been s e l e c t e d f o r 

use w i t h t h i s model, I t i s n o t i n t e n d e d t o deal w i t h any l o c a l i s sues 

beyond t h e immediate concerns of m o r t a l i t y and d i s e a s e , and f a c t o r s i n 

t h e e n v i r o n m e n t a f f e c t i n g these. 

I t i s , t h e r e f o r e , hoped t o d i s c o v e r whether arguments e v o l v e d t o e x p l a i n 

t h e n a t i o n a l m o r t a l i t y d e c l i n e i n t h e n i n e t e e n t h c e n t u r y can be 

r e c o n c i l e d w i t h s p e c i f i c l o c a l e v idence. I n t h e course of t h i s 

e x a m i n a t i o n , i n f o r m a t i o n r e g a r d i n g d i s e a s e and l i v i n g c o n d i t i o n s w i l l be 

d e s c r i b e d , t h u s a d d i n g t o t h e p l e t h o r a of d a t a a v a i l a b l e on t h i s 

s u b j e c t , 



METHOOOLOeV 

I t is necessary, b e f o r e b e g i n n i n g t h e main t e x t , t o i n d i c a t e the sources 

and l i m i t a t i o n s of t h e e v i d e n c e used. The data f o r t h e f i r s t chapter 

has, f o r t h e most p a r t , been C L 4 l l e d from t h e work of modern h i s t o r i a n s , 

Since so much has been w r i t t e n on t h e issues of demographic growth and 

m o r t a l i t y , t h e r e i s l i t t l e t o be g a i n e d from f u r t h e r d i r e c t study of t h e 

o f f i c i a l s o u r c e s , o t h e r t h a n t o v e r i f y the accuracy of i n f o r m a t i o n , The 

evidence on t h e l o c a l l e v e l w i l l , however, be l a r g e l y p r i m a r y and i t i s 

i n t h i s area t h a t o r i g i n a l work can be expected. 

The towns s e l e c t e d a r e Bath, Birjningham and Nottingham, These were 

chosen as r e p r e s e n t i n g d i f f e r e n t a s p e c t s of urban l i f e , Bath was an 

a n c i e n t town, whose economic s t r u c t u r e was based on a s e r v i c e i n d u s t r y , 

c a t e r i n g f o r a l a r g e number of l e i s u r e d i n h a b i t a n t s , and seasonal 

v i s i t o r s : Birmingham was an e c o n o m i c a l l y and i n d u s t r i a l l y d i v e r s e c i t y , 

which a l s o developed t r a d i n g and s e r v i c e f a c i l i t i e s d u r i n g t he 

n i n e t e e n t h c e n t u r y ; and Not t i n g h a m was a commercial c e n t r e w i t h the 

c o n c e n t r a t i o n o f i t ' s t r a d e r e s t i n g i n t e x t i l e s , s p e c i f i c a l l y , h o s i e r y 

and l a c e , 

r 

P r i m a r y i n f o r m a t i o n was o b t a i n e d f r o m t h e l o c a l a r c h i v e s of the chosen 

towns. The d a t a h e l d v a r i e s f r o m p l a c e t o p l a c e and i s , t h e r e f o r e , n o t 

w h o l l y comparable. However, t h e r e i s g e n e r a l l y s u f f i c i e n t evidence t o 

de t e r m i n e g e n e r a l t r e n d s i n m o r t a l i t y and, o f t e n , t o t r a c e the progress 

o f s p e c i f i c d i s e a s e s . The q u a l i t y and q u a n t i t y o f m a t e r i a l depends upon 

t h e e x t e n t of l o c a l p r o v i s i o n s and a d m i n i s t r a t i o n e s t a b l i s h e d t o c o l l e c t 



s t a t i s t i c a l , and o t h e r , d a t a , For example, t h e evide n c e f o r Bath was 

d e r i v e d from a s e l e c t i o n o f weekly Medical O f f i c e r of H e a l t h r e p o r t s , 

1866-187.5(1), and t h r e e annual r e p o r t s , 1880. 1890 and 1900(2); whereas 

Birmingham s o u r c e s a r e i n t h e form of r e p o r t s by d o c t o r s , such as John 

P o s t g a t e O ) and T P H e s l o p ( 4 ) , M e d i c a l O f f i c e r of H e a l t h r e p o r t s f o r t h e 

l a t e r y e a r s o f t h e c e n t u r y ( 5 ) , and r e p o r t s t o ^ n a t i o n a l i n 5 t i t u t i o n s ( 6 ) , 

I n a d d i t i o n , e v i d e n c e was p r o c u r e d from Royal Commission r e p o r t s and 

o t h e r o f f i c i a l documents. 

The second h a l f o f t h e d i s s e r t a t i o n w i l l be l e s s s t a t i s t i c a l l y complete 

t h a n t h e f i r s t , s i n c e t h e l o c a l p r o v i s i o n s f o r c o l l a t i o n of d a t a were 

n o t as s o p h i s t i c a t e d and comprehensive as those f o r t h e n a t i o n a l 

r e g i s t e r s . I t i s hoped, however, t h a t t r e n d s can be e s t a b l i s h e d and 

t h a t t h e e n v i r o n m e n t a l c o n t r i b u t i o n t o m o r t a l i t y w i l l become e v i d e n t , 

N a t i o n a l s t u d i e s , n e c e s s a r i l y , i n v o l v e g e n e r a l i s a t i o n s and 

" S t a n d a r d i s a t i o n o f much o f t h e e v i d e n c e ( 7 ) . Assumptions a re made which 

may pro v e f l a w e d when compared t o a s p e c i f i c l o c a l p i c t u r e , The l o c a l 

m a t e r i a l w i l l be used i n t h i s c o n t e x t , t o e i t h e r c o n s o l i d a t e the 

v a l i d i t y of McKeown's t h e o r y or t o prove i t i n a p p l i c a b l e t o d i s c r e t e 

l o c a t i o n s . 

There a r e c o n s i d e r a b l e d i f f i c u l t i e s r e g a r d i n g t h e a v a i l a b l e s t a t i s t i c a l 

d a t a , b o t h a t t h e n a t i o n a l l e v e l and l o c a l l y . P r e v i o u s t o 1837-8, t h e r e 

was no o f f i c i a l r e g i s t r a t i o n of b i r t h s and d e a t h 5 ( 8 ) , so t h a t evidence 

f o r t h e f i r s t f o u r decades o f t h e n i n e t e e n t h c e n t u r y i s as s c a n t y and 

u n r e l i a b l e as t h a t f o r t h e e i g h t e e n t h c e n t u r y O ) , As f a r as crude 

s t a t i s t i c s f o r t h e b i r t h and d e a t h r a t e s are concerned, t h e 'data a re so 



t r e a c h e r o u s t h a t t h e y can be i n t e r p r e t e d t o f i t any h y p o t h e s i s ' ( 1 0 ) , 

H i s t o r i a n s a t t e m p t i n g t o examine t h e p r e - r e g i s t r a t i o n t r e n d s a r e f o r c e d 

back upon l i m i t e d and i n c o m p l e t e evidence, such as t h a t c o n t a i n e d i n the 

p a r i s h r e g i s t e r s and b i l l s of m o r t a l i t y C 1 1 ) , From th e s e , t h e y 

e x t r a p o l a t e f i g u r e s f o r t h e whole c o u n t r y . These sources a r e so l i m i t e d 

t h a t i t i s n o t r e a l l y p o s s i b l e t o depend on any e s t i m a t e s made on t h i s 

b a s i s ( 1 2 ) . Causes f o r m o r t a l i t y , b e f o r e t h e i n c l u s i o n of t h e cause of 

d e a t h i n c e r t i f i c a t i o n i n 1838, are n o t k n o w n d S ) , a l t h o u g h many 

t h e o r i e s have been p u t f o r w a r d about t h e behaviour of c e r t a i n d i s e a s e s , 

based on t h e p o s t - r e g i s t r a t i o n s t a t i s t i c 5 ( 1 4 ) , 

I t i s , t h e r e f o r e , more v a l i d t o b e g i n assessment of t h e m o r t a l i t y from 

t h e p o i n t a t w h i c h r e l a t i v e l y secure d a t a can be o b t a i n e d , However, 

t h e r e a r e s i g n i f i c a n t r e s e r v a t i o n s r e g a r d i n g p o s t - r e g i s t r a t i o n 

i n f o r m a t i o n , w h i c h must be k e p t i n mind, McKeown re g a r d s c e r t i f i c a t i o n 

as d e f i c i e n t u n t i l as l a t e as 1 8 5 1 ( 1 5 ) ; and Robert Woods concludes t h a t 

c o l l e c t i o n of d a t a on t h e cause of de a t h posed d i f f i c u l t i e s t h r o u g h o u t 

t h e n i n e t e e n t h c e n t u r y C l G ) . Much of t h e problem a r i s e s from t r o u b l e s 

w i t h d i a g n o s i s . I n a p e r i o d which r e l i e d on c l i n i c a l assessment and 

e x p e r i e n c e f o r d i a g n o s i s , w i t h none of t h e modern l a b o r a t o r y a i d s , t h e r e 

was n a t u r a l l y a degree of m i s d i a g n o s i s d ? ) , D e s p i t e t h e f a c t t h a t t h e 

n i n e t e e n t h c e n t u r y saw t h e emergence of b a c t e r i o l o g y , which e n a b l e d 

u n d e r s t a n d i n g of t h e n a t u r e of i n f e c t i o u s d i s e a s e , t h e s i g n i f i c a n c e of 

t h e s e methods f o r d i a g n o s i s , even i n t h e p e r i o d 1 8 9 1 - 9 0 , was n o t f u l l y 

r e a l ised< 18), G i l l i a n Cron.ii^ s i.iqqests t h a t t h e n i n e t e e n t h c e n t u r y ".'as 

a l s o a t i m e of g r e a t p r e j u d i c e a g a i n s t post-mortem e x a m i n a t i o n s ( 1 9 ) , and 

t h i s t o o would r e t a r d developments i n d i a g n o s i s , Medical men c o u l d 



i d e n t i f y t h o s e a i l m e n t s which p r e s e n t e d s h a r p l y d i f f e r e n t i a t e d symptoms, 

t h u s r e c o g n i t i o n o f smallpox, s c a r l a t i n a and whooping cough were f a i r l y 

s i m p l e , A d i s e a s e l i k e t u b e r c u l o s i s , however, was h a r d t o d e f i n e u n t i l 

t h e l a t e r 5 t a g e 5 ( 2 0 ) , when th e organism i s w e l l r o o t e d . I n t h e case of 

d i p h t h e r i a , i t ' s c h i e f symptom was a s o r e t h r o a t , y e t t h i s was a common 

and, f r e q u e n t l y , t r i v i a l a f f l i c t i o n , a l t h o u g h i t c o u l d presage a 

p o t e n t i a l l y l e t h a l i n f e c t i o n . However, i n 1870, Dr R o b e r t Semple s t a t e d 

t h a t 'every a i l m e n t of the t h r o a t , , , C w a s ] f a s h i o n a b l y c a l l e d 

d i p h t h e r i a ' ( 2 1 ) , F a s h i o n , t h e r e f o r e , c o u l d p l a y a p a r t i n c a u s i n g 

m i s d i a g n o s i s ( 2 2 ) , T u b e r c u l o s i s was o f t e n d e l i b e r a t e l y misdiagnosed, or 

a t l e a s t m i s r e p o r t e d , by d o c t o r s concerned t o spare t h e v i c t i m ' s f a m i l y 

t h e s t i g m a of a s s o c i a t i o n w i t h a d i s e a s e b e l i e v e d by many t o a f f l i c t 

o n l y t h e ' i n n a t e l y s u s c e p t i b l e ' ( 2 3 ) , C l e a r l y , t h e n , i t can be expected 

t h a t a c e r t a i n p r o p o r t i . o n of deaths w i l l be m i s a t t r i b u t e d i n t h e 

s t a t i s t i c s , , 

A f u r t h e r p r o b l e m was c l a s s i f i c a t i o n . Changes i n n o m e n c l a t u r e and 

developments t h r o u g h o u t t h e p e r i o d i n d i a g n o s t i c method and b a c t e r i o l o g y 

l e d t o i n c o n s i s t e n c y i n the s t a t i s t i c a l arrangements. B l a n k e t headings 

o b s c u r e t h e a c t i o n s of some d i s e a s e s , such as s y p h i l i s , f e v e r and 

t u b e r c u l o s i E ( 2 4 ) , Other causes was t h e most n o t o r i o u s , r e p r e s e n t i n g t h e 

g r e a t e s t s i n g l e c a t e g o r y ( 2 5 ) . Other common headings were bowel 

d i s e a s e s , and dise'ases of v a r i o u s o r q a n s ( 2 6 ) . A t r o p h y and d e b i l i t y 

f i g u r e d h i g h l y , p a r t i c u l a r l y f o r i n f a n t s , whose deaths were o f t e n 

d i f f i c u l t t o e x p l a i n ( 2 7 ) . This f a c t p r o b a b l y e x p l a i n s t h e p r e v a l e n c e of 

marasmus i n cause of death s t a t i s t i c s , s i n c e i t was a w a s t i n g 

d i s e a s e ( 2 8 ) . Amalgamation of d i s e a s e s a l s o o c c u r r e d , when two diseases 



were b e l i e v e d t o be of t h e same o r i g i n . Examples of t h i s phenomenon are 

t h e c o n f u s i o n over s c a r l a t i n a and d i p h t h e r i a , c l a s s e d t o g e t h e r under t h e 

fo r m e r name u n t i l 1861, a l t h o u g h d i p h t h e r i a was f i r s t named by t h e 

R e g i s t r a r - G e n e r a l i n 1855(29); and d i p h t h e r i a c o n t i n u e d t o be c l a s s e d 

w i t h cynache maligna u n t i l 1869(30), Typhus and t y p h o i d were grouped 

t o g e t h e r i n t h e o f f i c i a l s t a t i s t i c s u n t i l 1869(31), d e s p i t e e a r l i e r 

p r o o f t h a t t h e two were n o t r e l a t e d ( 3 2 ) , D i a r r h o e a , d y s e n t e r y and 

c h o l e r a s were o f t e n amalgamated(33), perhaps because of t h e d i f f i c u l t y 

i n d i s t i n g u i s h i n g between them. D i p h t h e r i a and croup were l i s t e d 

s e p a r a t e l y , a l t h o u g h t h e l a t t e r i s a c o m p l i c a t i o n of t h e former, 

t h r o u g h o u t t h e n i n e t e e n t h c e n t u r y ( 3 4 ) . An a d d i t i o n a l problem i s t h a t 

some d i s e a s e s had a v a r i e t y of terms, f o r example, t u b e r c u l o s i s was 

f r e q u e n t l y c a l l e d b o t h p h t h i s i s and c o n s u m p t i o n ( 3 5 ) , S e v e r a l diseases 

were p r o b a b l y u n d e r - r e p r e s e n t e d because they l e d t o o t h e r a i l m e n t s , 

w h i c h were t h e n named as t h e cause of d e a t h ( 3 6 ) , Changes i n 

r e g i s t r a t i o n mean t h a t t h e s t a t i s t i c a l h i s t o r i a n must e i t h e r c o n t i n u e t o 

c l a s s d i f f e r e n t d i s e a s e s t o g e t h e r f o r t h e sake o f c o n t i n u i t y and 

c o m p a r a b i l i t y ; or a t t e m p t t o d e t e r m i n e the p r o p o r t i o n o f deaths 

a t t r i b u t a b l e t o each d i s e a s e , The f i r s t approach i s p r o b a b l y t h e more 

s a t i s f a c t o r y and i s t h e form used by McKeown(37), 

U n d e r - r e g i s t r a t i o n was a l s o a p o s s i b i l i t y , because i t was n o t compulsory 

t o r e g i s t e r u n t i l 1874(38), F a r r c o n f i d e n t l y a s s e r t e d i n 1839 t h a t h i s 

r e g i s t r a t i o n r e p r e s e n t e d 98% c o v e r a q e ( 3 9 ) , b u t t h e r e a r e some doubts • 

a b o u t t h i s , n o t l e a s t because of t h e u n o f f i c i a l i n t e r m e n t of 

i n f a n t s ( 4 0 ) , 



The i n c r e a s i n g accuracy of d i a g n o s i s t h r o u g h o u t t h e p e r i o d can r e s u l t i n 

d i s t o r t i o n , making d e c l i n e s appear l e s s s t e e p or i n c r e a s e s more severe, 

Cron.ie i s co n v i n c e d t h a t t h i s i s a f a c t o r i n e x p l a i n i n g t h e l e s s 

d r a m a t i c f a l l of e x t r a - p u l m o n a r y t u b e r c u l o s i s , compared t o t h e pulmonary 

t y p e ( 4 1 ) , C h i l d r e n were more l i k e l y t o f a l l v i c t i m t o t h e non­

r e s p i r a t o r y forms of t u b e r c u l o s i s , and d i a g n o s i s i n t h i s age-group 

wasmore p r o b l e m a t i c ( 4 2 ) , 

There a r e many problems and l i m i t a t i o n s a s s o c i a t e d w i t h t h e sources 

used, even a f t e r t h e advent o f o f f i c i a l r e g i s t r a t i o n , N e v e r t h e l e s s , 

a l t h o u g h i t i s wise t o m a i n t a i n a degree of s c e p t i c i s m , i t i s p o s s i b l e 

t o be c o n f i d e n t i n d e s c r i b i n g t r e n d s . Woods and Hinde r e g a r d t h e 

o f f i c i a l body of v i t a l s t a t i s t i c s as ' p a r t i c u l a r l y r i c h and p o t e n t i a l l y 

f r u i t f u l ' ( 4 3 ) , The s t a t i s t i c s g i v e n below s u f f e r from t h e l i m i t a t i o n s 

d e s c r i b e d , L o c a l s t a t i s t i c a l e vidence i s sub.ject t o the same problems. 
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CHAPTER ONE 

NATIONAL STATISTICS 

The s t a t i s t i c s f o r t h e n i n e t e e n t h c e n t u r y p o p u l a t i o n show the speed of 

t h e g r o w t h which took p l a c e ; and, a l s o , t h e r a p i d i t y o f u r b a n i s a t i o n . 

These f a c t o r s a r e i m p o r t a n t t o t h e s t u d y , s i n c e i t was i n the towns t h a t 

m o r t a l i t y was most s i g n i f i c a n t l y reduced. P o p u l a t i o n growth i s 

a s s o c i a t e d w i t h two s p e c i f i c r a t e s ~ b i r t h and d e a t h . An increase w i l l . 

occur o n l y when t h e b i r t h r a t e exceeds t h e death r a t e , However, a 

d e c l i n i n g d e a t h r a t e w i l l r e s u l t i n a r i s i n g p o p u l a t i o n i n d e f a u l t of 

any change i n t h e b i r t h r a t e o r even a n e g a t i v e one, I t i s argued t h a t 

f o r t h e p e r i o d i n q u e s t i o n , d e c l i n i n g m o r t a l i t y was o f more importance 

t h a n t h e b i r t h r a t e d ) , e s p e c i a l l y s i n c e b i r t h r a t e s f e l l i n t h e l a t e r 

n i n e t e e n t h c e n t u r y . 



TABLE 1.1 

B i r t h r a t e s per I 000 of the population, England & Wales; 1838-1910(2) B i r t h r a t e s 

1838 30,3 
1840 32,0 
1845 32.5 
1850 33.4 
1855 33.8 
1860 34.3 
1865 35,4 
1370 3.5,2 
1875 35,4 
1880 34.2 
1885 32.9 
1890 30.2 
1895 30,3 
1900 28,7 
1905 27,3 
1910 25.1 

B e f o r e r e g i s t r a t i o n t h e r e i s no f i r m e v i d e n c e of e i t h e r b i r t h or d e a t h 

r a t e s , b u t i t has been su g g e s t e d by McKeown t h a t a f a l l i n g m o r t a l i t y was 

p r o b a b l y r e s p o n s i b l e f o r t h e on s e t o f t h e i n c r e a s e o f p o p u l a t i o n ( 3 ) . He 

i n c l i n e s t o t h i s view because of t h e lo n g term t r e n d . 0 t h e r s ( 4 ) argue 

t h a t t h e process of u r b a n i s a t i o n i t s e l f caused a r i s e i n p o p u l a t i o n , 

s i n c e t h e crowded c e n t r e s a f f o r d e d t h e o p p o r t u n i t y t o meet p a r t n e r s and . 

i n c r e a s e d i n d i v i d u a l p r o s p e r i t y , which a l l o w e d e a r l i e r m arriage, The 

younger t h e c o u p l e , t h e l o n g e r t h e l e g i t i m a t e r e p r o d u c t i v e p e r i o d and, 

hence, t h e l a r g e r t h e f a m i l y ( 5 ) . T h i s t h e o r y has many f a u l t s , n o t l e a s t 

of w h i c h i s t h e problem o f measuring f e r t i l i t y i n t h e n i n e t e e n t h 

c e n t u r y , when t h e age of t h e mother a t t h e time o f t h e f i r s t - or any -

b i r t h was n o t r e c o r d e d ( 6 ) . I t a l s o seems r e a s o n a b l e t o suppose t h a t t h e 

a b n o r m a l l y h i g h m o r t a l i t y r a t e s i n t h e towns c o u n t e r a c t e d any upsurge i n 

t h e b i r t h r a t e t h e r e . Indeed, i t i s o f t e n c l a i m e c l ( 7 ) t h a t t h e i n c r e a s e 



i n t h e urban p o p u l a t i o n was p r i m a r i l y due t o i n t e r n a l m i g r a t i o n , n o t 

n a t u r a l i n c r e a s e w i t h i n t h e c i t y b o u n d a r i e s . 

I t i s i m p o s s i b l e , i n t h e l i g h t of t h e s t a t i s t i c a l l i m i t a t i o n s , t o s t a t e 

a n y t h i n g c o n c l u s i v e l y on t h e s u b j e c t o f p o p u l a t i o n i n c r e a s e , o t h e r than 

t h e f a c t t h a t i t was i n c r e a s i n g v e r y s w i f t l y t h r o u g h o u t t h e c e n t u r y - a t 

over one p e r c e n t p e r annum(8). The p o p u l a t i o n f i g u r e s are below; 

TABLE 1.2 

Population i n 1 OOOs; England & Wales 1801-1911(9) 

1801 y 061 
1811 10 332 
1821 12 106 
1831 13 994 
1841 15 929 
1851 17 938 
1861 20 119 
1871 789 
1881 26 046 
1891 29 086 
1901 32 '612 
191 1 36 136 

The g r o w t h of u r b a n c o n c e n t r a t i o n was even more s i g n i f i c a n t 
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TABLE I.3 

Urban p o p u l a t i o n as a percentage of the t o t a l population: 1801-1911(10) 
CUrban d e f i n e d as w i t h a p o p u l a t i o n of over 5 000 i n h a b i t a n t s ! 

1801 33,8 
1811 36.6 
1821 40.0 
1831 44.3 
1841 48.3 
1851 54.0 
1861 58,7 
1871 65.2 
1881 70.0 
1891 74,5 
1901 78,0 
1911 78,9 

Not o n l y was t h e r e a g r e a t i n f l u x o f t h e p o p u l a t i o n i n t o urban h a b i t a t s , 

b u t t h e m a j o r i t y c o n g r e g a t e d i n a r e l a t i v e l y l i m i t e d number of c i t i e s . 

Thus, i n 1801, o n l y London c o u l d b o a s t a p o p u l a t i o n i n excess of 

100 000; by 1851, t h e r e were t e n towns of t h i s s i z e , c o n t a i n i n g 

a p p r o x i m a t e l y one q u a r t e r of t h e p o p u l a t i o n as a whole, By 1911, t h e r e 

were t h i r t y - s i x towns o f 100 000 p l u s , c o m p r i s i n g 43,8% of t h e 

p o p u l a t i o n d 1 ) , 

These g r o w t h r a t e s were so r a p i d , a l t h o u g h they d i d slow down i n t h e 

l a t e r n i n e t e e n t h c e n t u r y , t h a t t h e r e was no o p p o r t u n i t y t o e v a l u a t e t h e 

d i f f i c u l t i e s o f c o n t a i n i n g such a v a s t p o p u l a t i o n . B u i l d i n g s were 

e r e c t e d h a p h a z a r d l y , wherever t h e r e was space; t h e r e was no a t t e m p t a t 

town p l a n n i n g . I n such a c l i m a t e o f change and s w i f t g r o w t h , i t i s 

h a r d l y s u r p r i s i n g t h a t t h e m o r t a l i t y r a t e s i n t h e towns began t o 
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c1irnbf12), That they d e c l i n e d during the century i s less e x p l i c a b l e , 

and i s the problem which McKeown and h i s associates seek to solve, 

Data on the death r a t e i s a v a i l a b l e from d i f f e r e n t sources, The figures 

given below are the estimates by M i t c h e l l and Deane; 

TABLE 1.4 

Death rate per 1 000 of the pofxjlation: 1838-1910(13) 

1838 22 4 
1840 22 9 
1845 20 9 
1850 20 8 
1855 22 6 
1860 21 V 

18b5 23 2 
1870 9 
1875 22 7 
1380 20 5 
1885 19 2 
1890 19 5 
1895 18 7 
1900 18 2 
1905 15 s 
1910 13 5 

Decenniel s t a t i s t i c s are as f o l l o w s ; 



TABLE 1.5 

Death rate per 1 000 of the population: 1830-1900(14) 

1830-9 c21--22 
1841-50 22 3 
1851-60 22 •~j 

1861-70 "7̂ 2 5 
1871-80 21 
1881-90 19 1 
1891-1900 18 

F r i e n d l y s o c i e t i e s estirnatesC15) p o i n t to a death r a t e of 19.3 per 1 000 

i n the decade 1801-11; and census commissioners i n 1831 estimated t h a t 

the death r a t e 1816-20 was 17.6 and by 1831, stood at 18.5(16), The 

p r e - r e g i s t r a t i o n data must be viewed w i t h caution, since, as Michael 

F l i n n says, 'a resurgence of n a t i o n a l m o r t a l i t y rates i n the f i r s t half 

of the nineteenth century cannot ,.. be substantiated unequivocally by 

sound s t a t i s t i c a l evidence'(17), The empirical view of Farr i n 1849, 

however, was t h a t the death rate had been climbing since 1816(18). 

The s t a t i s t i c s show a decline i n the l a t e r nineteenth century, probably 

d a t i n g from around 1870(19). Wohl believes t h a t over the l a s t quarter 

of the century, there was an e i g h t percent decline i n m o r t a l i t Y ( 2 0 ) , and 

the d e c l i n e i s c e r t a i n l y steady and s u b s t a n t i a l i n these years(21), 

Woodward's i n t e r p r e t a t i o n of the data, i s t h a t the death r a t e changed 

very l i t t l e between 1841 and 1871, whereafter a decline set in(22). 

Crude death r a t e s t a t i s t i c s are not the only means a v a i l a b l e to evaluate 

l i f e chances i n t h i s era. The e s t i m a t i o n of l i f e expectancy and the 
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c a l c u l a t i o n of p r o b a b i l i t y of dying at c e r t a i n ages are also valuable, 

and can help t o pi n p o i n t the s p e c i f i c ages which b e n e f i t t e d from the 

f a l l i n g m o r t a l i t y . 

Probability of dying(23) 

P r o b a b i l i t y of dying (p,o.d,) was d e c l i n i n g f o r c e r t a i n age groups 

du r i n g the nineteenth century, By mid-century, p.o.d, f o r the age group 

5-10 had begun t o f a l l , as had t h a t f o r women aged 25-35, In the period 

1850-1875, male p.o.d, at ages 15-20 and 25-35 was also i n decline, and 

even the p,o,d. f o r 1-5 and 35-45 age brackets were e x h i b i t i n g a 

downward t r e n d , Infant p.o.d, (age 0-1) and that f o r the 45 and above 

group d i d not f a l l , Age s p e c i f i c m o r t a l i t y t r a n s l a t e s thus; The 

p r i n c i p a l f a c t o r s i n male p.o.d, were, f i r s t l y , adulthood 35-64; second, 

infancy and e a r l y childhood, and t h i r d , e a r l y adulthood 10-24, The 

female f a c t o r s were d i f f e r e n t , w i t h the f i r s t group being 45-74; the 

second, 15-34, and the l a s t , 1-14, The second f a c t o r group could be 

classed as death from r i s k s of chiIdbearing, 

L i f e Expectancy(24) 

L i f e "expectancy r i s e s when m o r t a l i t y declines. The f i r s t attempts at 

e s t i m a t i n g the en g l i s h l i f e t a b l e s i n the lS40s, put male l i f e 

expectancy at 40; female at 42, However, these estimates were based on 

the 1841 census data, which i s suspect, so confidence cannot be placed 

i n the f i g u r e s . From 1840-1900, l i f e expectancy probably increased by 

no more than ten years, w i t h seven years of that r i s e being achieved i n 
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the period 1851-1901, The era lyOl-lybO y i e l d e d a l i f e expectancy 

increase of twenty years. 

The key component of the r i s e i n l i f e expectancy f i g u r e s was the decline 

i n the m o r t a l i t y associated w i t h the 1-35 age group. Improvement could 

only be sustained, when the i n f a n t m o r t a l i t y rates dropped p r e c i p i t o u s l y 

a f t e r 1900, 

Differences i n l i f e expectancy estimates were useful benchmarks f o r 

i l l u s t r a t i n g the dichotomy between urban and r u r a l regions, i n terms of 

l i v i n g c o n d i t i o n s , A male c h i l d , born i n Liverpool i n 1861, would have 

a l i f e expectancy of twenty-six years; a female baby, twenty-seven. In 

•kehampton Devon, the male baby would carry a l i f e expectancy of f i f t y -

f i v e ; the female, f i f t y - s e v e n , This regional d i v e r s i t y i n l i f e chance 

was as wide a g u l f as t h a t separating n a t i o n a l l i f e expectancy i n 1S40 

from t h a t i n 1960, namely t h i r t y years. 

Urban d i s t r i c t s t y p i c a l l y e x h i b i t e d the higher m o r t a l i t y rate and the 

lowest l i f e expectancy. Hence, l i f e expectancy below t h i r t y - f i v e could 

be found i n the r e g i s t r a t i o n d i s t r i c t s of L i v e r p o o l , Leeds, B r i s t o l 

Birmingham, H u l l , S h e f f i e l d , Derby, Manchester and Newcastle, In 1861, 

i t wa= estimated t h a t ninety percent of the population l i v e d i n 

d i s t r i c t s w i t h l i f e expectancies over t h i r t y - f i v e , but under f i f t y , 

A low l i f e expectancy can be p o s i t i v e l y c o r r e l a t e d w i t h population 

density - as population density r i s e s , so l i f e expectancy f a l l s . 

However, l i f e expectancy would only d e c l i n e to a l e v e l of around 



t h i r t y - f i v e years, and would then remain f a i r l y s t a t i c , Male l i f e 

expectancy i n r u r a l d i s t r i c t s was g e n e r a l l y reckoned i n the f o r t i e s , but 

was v a r i a b l e , according t o the l o c a l population density; male l i f e 

expectancy i n the towns was i n the t h i r t i e s , but d i d not show any 

a l t e r a t i o n c o n s i s t e n t w i t h p o p u l a t i o n density l e v e l s . Areas of high 

population d e n s i t y would also be l i k e l y t o have high i n f a n t m o r t a l i t y 

r a t e s , but the reverse i s not t r u e , since r u r a l areas could record 

i n f a n t m o r t a l i t y r ates as high as those of the towns. However, whereas 

the r u r a l d i s t r i c t s could r e g i s t e r e i t h e r high or low i n f a n t m o r t a l i t y , 

the towns could not maintain a low l e v e l . 

Woods and Hinde show tha t the movement of l i f e expectancy from f o r t y to 

f i f t y was s p e c i f i c a l l y associated w i t h the d e c l i n i n g m o r t a l i t y i n the 

age group 1-24, However, they maintain that no f u r t h e r upward movement 

was possible u n t i l the i n f a n t m o r t a l i t y r a t e began to drop. Thus, the 

f i v e year r i s e i n the l i f e expectancy estimates, 1901-11, was i n t i m a t e l y 

connected w i t h the changes i n m o r t a l i t y of those under twelve months 

o l d , 

To summarise, the na t i o n a l s t a t i s t i c a l evidence shows a decline i n 

m o r t a l i t y from about 1870, w i t h p,o.d, f a l l i n g i n the most productive 

age groups, and l i f e expectancy r i s i n g , p a r t i c u l a r l y a f t e r mid century. 

This evidence suggests t h a t a change occurred during the second ha l f of 

the nineteenth century, which allowed a previously high l e v e l of 

m o r t a l i t y t o be redressed, McKeown's theory seeks t o exp l a i n what these 

changes were, and how they t r a n s l a t e d t o a f a l l i n nation a l m o r t a l i t y . 



Before embarking on an e x p o s i t i o n of the McKeown hypothesis, i t i s , 

perhaps, us e f u l t o explore, b r i e f l y , the subject of i n f a n t m o r t a l i t y . 

I n f a n t m o r t a l i t y f a i l e d t o show any downward i n c l i n a t i o n u n t i l a f t e r the 

t u r n of the century, so t h a t i t can be discounted i n any examination of 

the d e c l i n i n g trend i n m o r t a l i t y i n the nineteenth century, However, to 

be c r e d i b l e , any explanation o f f e r e d f o r t h i s decline must exclude any 

f a c t o r s l i k e l y t o a f f e c t the l i f e chances of those under twelve months 

ol d , and, f o r t h i s reason, i t i s v i t a l to d e t a i l some of the causes 

which sustained the high i n f a n t m o r t a l i t y l e v e l s . 

Infant mortality 

The term i n f a n t , i n t h i s context, i s taken to mean those c h i l d r e n below 

one year o l d . 

Whereas the general death r a t e was i n de c l i n e , there was no 

corresponding f a l l i n the r a t e of i n f a n t m o r t a l i t y during the nineteenth 

century(25). The death r a t e of the i n f a n t population represented as 

much as t h i r t y percent of a l l death5C26), and from 1840, accounted f o r 

almost one quarter of the t o t a l i n o r t a l i t y ( 2 7 ) , Smith regards the i n f a n t 

population as 'the s i n g l e l a r g e s t group at r i s k ' ( 2 8 ) during the 

nineteenth century. The f i g u r e s given below are from M i t c h e l l and 

Deane; 
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TABLE I.6 

Infant death rate per 1000 l i v e births, England and Wales, 1839-1910(29) 

1839 -40 153 
1841 -5 147 
1846 -50 161 
1851 -5 156 
1856 -60 150 
1861 -5 151 
1866' -70 157 
1871 -5 153 
1876' -80 144 
1881--5 139 
1886- -90 145 
1891- -5 151 
1896- -1900 156 
1901- -5 138 
1906- -10 117 

As i f to underline the f a i l u r e of the i n f a n t m o r t a l i t y rate t o drop i n 

concert w i t h the general r a t e , the death r a t e recorded i n 1899 was the 

highest ever, standing at 163 per I 000(30), These rates t r a n s l a t e t o 

the f o l l o w i n g absolute f i g u r e s ; 

TABLE 1.7 

Actual Infant deaths; 1841-1901(31) 

1841 75 507 i n f a n t deaths 
1861 106 428 
1881 114 976 
1901 140 648 



Anthony Wohl suggests t h a t the o f f i c i a l s t a t i s t i c s may have been under-

rep r e s e n t a t i v e , and he quotes William Farr as having estimated the 

exclusion of 40 000 s t i l l b i r t h s from the o f f i c i a l s t a t i s t i c s each 

year(32). Wohi goes on t o argue t h a t , as the r e g i s t r a t i o n f i g u r e s 

became more accurate l a t e r i n the century ( r e g i s t r a t i o n became 

compulsory i n 1874(33)), t h i s may have d i s t o r t e d the p i c t u r e of the 

trend i n i n f a n t m o r t a l i t y ( 3 4 ) , However, he counterbalances t h i s 

suggestion w i t h the observation t h a t the evidence shows a decline i n the 

p r o p o r t i o n of i l l e g i t i m a t e b i r t h s t o t o t a l b i r t h s i n the l a s t quarter of 

the century. This i s s i g n i f i c a n t because the death r a t e among 

i l l e g i t i m a t e babies was higher than t h a t among l e g i t i m a t e i n f a n t s ( 3 5 ) . 

Cartwright estimates t h a t one t h i r d of i l l e g i t i m a t e s died under one 

year, w h i l s t one quarter of the l e g i t i m a t e d i d ( 3 6 ) . Thus, argues Wohl, 

the death r a t e should have e j i h i b i t e d some evidence of d e c l i n e , i f only 

because a high r i s k group was f a l l i n g i n s i z e ( 3 7 ) . 

Woods and Hinde estimated i n f a n t m o r t a l i t y t o be 0,130 n a t i o n a l l y , but 

i n excess of 0,175 i n i n d u s t r i a l centres(38). I n f a n t m o r t a l i t y was 

c l e a r l y of more importance i n the urban d i s t r i c t s , w i t h most large 

i n d u s t r i a l towns co n t a i n i n g d i s t r i c t s w i t h an i n f a n t death rate of over 

200, at the end of the nineteenth century(39), In the e a r l y 18905, 

w h i l s t the n a t i o n a l i n f a n t death r a t e was 153, t h a t recorded i n the 

twenty-eight l a r g e s t towns was, on average, 167(40), Much of t h i s 

higher m o r t a l i t y can, probably, be ascribed to water and food-borne 

diseases(41), because of the i n s a n i t a r y l i v i n g c onditions p r e v a i l i n g i n 

towns(42). Woods and Hinde hypothesize that two i d e n t i c a l populations 

exposed to the same disease, but located, one i n an urban d i s t r i c t and 



one i n a r u r a l , would show a higher case f a t a l i t y r a t e i n the urban 

environment. This i s important because some diseases were more 

prevalent i n the towns, e s p e c i a l l y those spread by f a c t o r s enhanced by 

crowding, and a high case f a t a l i t y rate would have exacerbated t h e i r 

m o r t a l i t y < 4 3 ) , I n f a n t m o r t a l i t y was also found t o be most severe among 

the poor, and least common among the 'comfortable classes'(44), This 

c o r r e l a t e s i n f a n t m o r t a l i t y w i t h wealth, which provided the family w i t h 

the a b i l i t y t o p r o t e c t a c h i l d from h o s t i l e environmental influences, 

such as contaminated food and water, and almost constant exposure to 

vi r u s e s , 

The leading malady among a r t i f i c i a l l y fed i n f a n t s was diarrhoea(45) 

(which supports the theory t h a t the water/food-borne diseases were a 

major f a c t o r i n higher urban i n f a n t m o r t a l i t y ) ( 4 6 ) , Diarrhoea reached 

a seasonal peak i n summer, and attacks were acute and, probably, had a 

high case f a t a l i t y r a t e , since a weak c h i l d could p e r i s h w i t h i n f o r t y -

e i g h t hours(47). I t i s impossible t o prove case f a t a l i t y , since the 

evidence f o r prevalence i s unavailable i n o f f i c i a l records, S t a t i s t i c a l 

data on diarrhoea was c o l l e c t e d by the Registrar-General from the e a r l y 

18705, and i t was discovered t h a t e ighty percent of a l l diarrhoeal 

deaths were among c h i l d r e n below the age of two years(48). I t was more 

common i n the towns; i n the eighteen largest c i t i e s , the r a t e was 4,4 

per 1 000 deaths; i n the f i f t y next l a r g e s t , 3,5; and i n the re s t of 

England and Wales. 1.5(49), Diarrhoea not only k i l l e d d i r e c t l y , but 

could lead t o death from s o - c a l l e d atrophy and d e b i l i t y because, even 

a f t e r the purging was over, the c h i l d o f t e n developed a l o a t h i n g of 

food, f o l l o w e d by fever, t h i r s t and restlessness leading to 



emaciation(50), The number of deaths r e s u l t i n g from t h i s cause cannot 

be accurately c a l c u l a t e d , but Dr Hugh Jones estimated t h a t between 1873 

and 1875, 17,1 per 1 000 died of diarrhoea, but 39,5 died from atrophy 

and premature b i r t h ( 5 1 ) , A p r o p o r t i o n of the l a t t e r deaths was probably 

associated w i t h e a r l i e r diarrhoea, although i t i s not possible to 

determine how much, 

Although doctors had previously regarded d i a r r h o e a l deaths w i t h 

r e s i g n a t i o n , b e l i e v i n g i t t o represent a n a t u r a l hazard, by the 1850s, 

t h i s a t t i t u d e had changed(52), Doctors began to equate i t w i t h maternal 

improvidence and i n s a n i t a r y l i v i n g c o n d i t i o n 5 ( 5 3 ) , N u t r i t i o n of i n f a n t s 

was f a u l t y by modern standards. Much of the medical community's concern 

i n the 1850s, stemmed from the increase i n i n f o r m a t i o n about 

a d u l t e r a t i o n of milk and other foods; and the cooking and housekeeping 

h a b i t s of the lower classes(54), Cheap milk, purchased by the poor, was 

skimmed, watered and o l d , and the shops from which i t was bought were 

o f t e n very i n s a n i t a r y ( 5 5 ) , The p r a c t i c e of g i v i n g i n f a n t s s o l i d food 

was widespread(56), and mothers tended t o feed on demand, o f t e n w i t h 

whatever the r e s t of the f a m i l y was having(57). Bread pap (made of 

bread, doused i n b o i l i n g water and mashed w i t h sugar and m i l k ) , porridge 

and b o u i l l i e ( f l o u r mixed w i t h milk and water) were given l i b e r a l l y ; and 

the i n f a n t s were also f r e q u e n t l y dosed w i t h tea, coffee and s p i r i t s . 

Even breast-fed c h i l d r e n were given s o l i d foods to 'quiet' them(58). 

The use of drugs to q u i e t i n f a n t s was wide5pread(59), Laudanum was 

e a s i l y a v a i l a b l e and mixtures containing opiates, such as Godfrey's 

C o r d i a l , were given l i b e r a l l y to wakeful c h i l d r e n ( 6 0 ) , In 1844, The 
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Times s t a t e d t h a t most druggists and v i l l a g e stores s o l d large amounts 

of opium every week(61), Babies under one month o l d were given a 

teaspoonful of Godfrey's C o r d i a l , which soon increased t o three(62). 

The opium was a d u l t e r a t e d , which probably saved the population from 

poisonings, and many more i n f a n t s died from s t a r v a t i o n than, 

overdo5ing(63), The continual use of n a r c o t i c s made the baby 

d i s i n c l i n e d to take food, and m a l n u t r i t i o n or s t a r v a t i o n followed(64), 

Malnourished c h i l d r e n are more l i k e l y t o succumb to i n f e c t i o n , since 

t h e i r r e sistance i s severely diminished. The WHO concluded t h a t 

m a l n u t r i t i o n lowers i n f a n t s resistance to t u b e r c u l o s i s , measles, acute 

d i a r r h o e a l d i s o r d e r s , typhus and whooping couqh(65). The f r e e sale of 

opiates was not c u r t a i l e d u n t i l the end of the century(66), although in 

1S6S a Pharmacy Act. which r e s t i c t e d opium sales to l e g a l l y registered 

chemists and q u a l i f i e d pharmacists, was passed at the behest of the 

P r i v y Council. This act <-'^s i n e f f e c t i v e since i t d i d not require any 

purchaser t o give t h e i r name and i t l a i d no r e s t r i c t i o n on the amount 

sold. Even more importantly, patent medicines were exempt(67). 

Other important causes of i n f a n t m o r t a l i t y were among the zymotics; 

whooping couqh, measles, smallpox and croup(68), Whoopinq couqh was 

estimated i n 1874, t o have a case f a t a l i t y r a t e i n c h i l d r e n under one, 

of 1;2. " ' i t h two f i f t h s of deaths from whooping cough being w i t h i n that 

f i r s t year(69), Charles Creighton, w r i t i n g i n 1891, believed that i t 

was mainly because of i n f a n t diarrhoea and whooping cough t h a t the death 

r a t e of those under one year had ' f a l l e n but l i t t l e i n successive 

decenniel periods'(70), S c a r l a t i n a , cholera, typhoid and tuberculosis, 

were not c o n s i s t e n t primary k i l l e r s of the i n f a n t population(71). 
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Prematurity c o n t r i b u t e d i n d i r e c t l y to the high l e v e l of i n f a n t 

m o r t a l i t y . Premature babies are more susceptible t o i n f e c t i o n and are, 

t h e r e f o r e , k i l l e d by diseases which a f u l l term c h i l d would survive(72). 

Many deaths recorded as f a t a l convulsions, nine day f i t s , atrophy and 

d e b i l i t y r e s u l t e d from premature b i r t h ( 7 3 ) . The causes of pre-term 

d e l i v e r y are not known, but poor maternal d i e t i s believed to be a 

f a c t o r ( 7 4 ) . Wohl i n s i s t s t h a t the mother was the source of i n f a n t 

m o r t a l i t y i n the nineteenth century(75). Wood5(76) t e n t a t i v e l y suggests 

a p o s s i b l e r e l a t i o n s h i p between f e r t i l i t y l e v e l s and high i n f a n t 

m o r t a l i t y . He states t h a t a high i n f a n t death rate i s usually 

accompanied by a compensatory boost i n f e r t i l i t y . I f f e r t i l i t y i s high, 

and women are having high p a r i t y b i r t h s i n t h e i r f o r t i e s , then the 

chances of s t i l l b i r t h and i n f a n t m o r t a l i t y increase s i g n i f i c a n t l y , 

Problems associated w i t h the measurement of f e r t i l i t y are, however, 

p r o h i b i t i v e , as explained e a r l i e r . Nevertheless, Woods's theory seems 

sensible, e s p e c i a l l y i n view of the p o t e n t i a l i n t e r n a l damage, anaemia 

and exhaustion which were associated w i t h frequent c h i l d b i r t h ( 7 7 ) , 

As w i l l be discussed below, t u b e r c u l o s i s , p a r t i c u l a r l y the pulmonary 

type, was a major k i l l e r i n the nineteenth century. I t was the e x t r a ­

pulmonary types, however, which were associated w i t h children(78), In 

f a c t , deaths from s c r o f u l a , tabes mesenterica and tubercular meningitis 

tended t o be i n f a n t i l e ( 7 9 ) . When not f a t a l , these diseases could leave 

the v i c t i m deformed or d i s f i g u r e d ( 8 0 ) . Tubercular meningitis was almost 

always acute and f a t a l ( 8 1 ) . Scrofula attacked the lymph nodes, as di d 

tabes mesenterica, which also caused wasting(82). Incidence of s c r o f u l a 

and tabes mesenterica declined along w i t h the decline i n the b i r t h rate 

26 



from 1876(83), This may have been because they were predominantly 

diseases of the poor(84), and w i t h a smaller f a m i l y , the pressure on 

resources was lessened and, subsequently, the l i f e chances of the 

i n d i v i d u a l members increased. I n a d d i t i o n , the mother was l i k e l y to be 

h e a l t h i e r , i f bearing fewer o f f s p r i n g 

The accuracy of s t a t i s t i c s f o r non-pulmonary t u b e r c u l o s i s are i n doubt 

because of the d i f f i c u l t y of diagnosis i n the very young. An increase 

i n the accuracy of diagnosis may have d i s t o r t e d the f i g u r e s a v a i l a b l e , 

making the decline i n m o r t a l i t y from t h i s category of disease appear 

less than i t wa5(85). With t h i s i n mind, the f i g u r e s f o r e x t r a ­

pulmonary t u b e r c u l o s i s are as f o l l o w s ; 

TABLE 1.8 

Annual death-rate from extra-pulmonary tuberculosis per 1 000 l i v i n g in 
England and Wales; 1851-1910(86) 

male female 
1851-60 0.8 0.6 
1861-70 0.7 0.5 
1871-80 0.7 0.5 
1881-90 0.7 0.5 
1891-1900 0.6 0.5 
1900-10 0.5 0.4 

Whatever the influences on the i n f a n t death r a t e , i n f a n t m o r t a l i t y i n 

1900 was a 'sobering reminder t h a t , whatever vast s t r i d e s the 

V i c t o r i a n s had made i n s a n i t a r y reform, there was s t i l l a long way to 



go'(87), since the i n f a n t m o r t a l i t y r a t e i s a 'se n s i t i v e barometer of 

environmental c o n d i t i o n s ' ( 8 8 ) . 



CHAPTER TWO 

THE MCKEQWN HYPOTHESIS 

Thomas Mckeown and h i s associates formulated a theory t o explain the 

f a l l i n m o r t a l i t y i n the nineteenth c e n t u r y ( l ) . As Robert Woods and P R 

A Hinde claimed 'much of our knowledge and understanding of the secular 

decline i n m o r t a l i t y .... i n the nineteenth century i s based on the work 

of McKeown'(2), The McKeown model thus forms a basic platform upon 

which much work has depended; and t h i s makes i t an i d e a l and respectable 

t o o l w i t h which t o assess the data a v a i l a b l e i n the l o c a l i t i e s . 

A Summary 

Mckeown determined t h a t the f a l l i n m o r t a l i t y could be i s o l a t e d to a 

decline i n the death r a t e i n a c e r t a i n number of diseases of the 

i n f e c t i o u s c l a s s O ) , This i s shown by f i g u r e 1(4). Non-infectious, or 

diseases not caused by micro-organisms, contributed only 8X. to the 

o v e r a l l f a l l , i n McKeown's o p i n i o n ( 5 ) . Within the i n f e c t i o u s class, 

McKeown then i s o l a t e d the p r i n c i p a l components of the decline by 

examining the trends i n the behaviour of the s p e c i f i c diseases. Figure 

2 shows the mean annual m o r t a l i t y from c e r t a i n diseases of the 

i n f e c t i o u s cla55(6), NcKeown a t t r i b u t e d the decline i n m o r t a l i t y to the 

f i r s t f i v e , namely, t u b e r c u l o s i s ; the typhus, typhoid, continued fever 

group; s c a r l e t fever; cholera, diarrhoea and dysentery; and smallpox(7)^ 

Measles d i d not begin t o d e c l i n e u n t i l 1915, d i p h t h e r i a death rates rose 

at the end of the cen t u r y ( 8 ) ; and the decline i n w h c n D p i n g cough was 
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' t r i v i a l ' ; r e g i s t e r i n g o n l y 2.3% of t h e t o t a l m o r t a l i t y f a l l O ) , The 

f i v e groups were a s s i g n e d a percentage s c o r e r e l a t i n g t o t h e p r o p o r t i o n 

o f t h e d e c l i n e f o r w h i c h each was h e l d t o be r e s p o n s i b l e . Thus, 

t u b e r c u l o s i s 4 7 , 2 % ; t h e Typhus group 2 2 . 9 % ; s c a r l e t f e v e r 2 0 , 3 % ; 

c h o l e r a , d i a r r h o e a and d y s e n t e r y 8 , 9 % ; and sma l l p o x 6 . 1 % ( 1 0 ) . F i g u r e 

3 ( 1 1 ) shows t h e degree o f d e c l i n e a t d i f f e r e n t ages i n each case. 

McKeown f u r t h e r examined t h e f a l l i n g t r e n d s t o i s o l a t e t he causal 

f a c t o r s . S c a r l e t f e v e r he found t o have d e c l i n e d as a r e s u l t of a 

change i n t h e h a e m o l y t i c s t r e p t o c o c c i ( t h e m i c r o - o r g a n i s m r e s p o n s i b l e 

f o r s c a r l e t f e v e r ) , w h i c h rendered i t l e s s l e t h a l < 1 2 ) ; t h e typhus group 

and c h o l e r a group were a f f e c t e d by s a n i t a r y r e f o r m measures a s s o c i a t e d 

w i t h p u b l i c h e a l t h and p e r s o n a l h y g i e n e ( 1 3 ) ; and t u b e r c u l o s i s was 

t h o u g h t t o have d e c l i n e d because of e n v i r o n m e n t a l change and • 

improvements i n t h e s t a n d a r d of l i v i n g , p a r t i c u l a r l y d i e t ( 1 4 ) . Smallpox 

was l a r g e l y e r r a d i c a t e d by v a c c i n a t i o n , a l t h o u g h another f a c t o r , 

p r o b a b l y a change i n t h e c h a r a c t e r of t h e d i s e a s e i t - s e l f , i s c o n s i d e r e d 

by sorf ie t o have made a s i g n i f i c a n t c o n t r i b u t i o n C 15), McKeown r e g a r d s 

s m a l l p o x as p l a y i n g a v e r y minor p a r t i n t h e o v e r a l l m o r t a l i t y 

d e c l i n e C l S ) . He a l s o b e l i e v e s t h a t t h e v a c c i n a t i o n debate has l e d t o an 

e x a g g e r a t i o n of t h e p o s i t i o n of s m a l l p o x as a n i n e t e e n t h c e n t u r y 

k i l l e r C l J ) , I t was, and i s , i n c u r a b l e and was one of t h e most l e t h a l 

i n f e c t i o n s known t o man, b u t i t was a l r e a d y on t h e wane i n 1 7 8 0 , t h a n k s 

t o t h e work of J e n n e r d S ) ; and t h e Government took a p r o g r e s s i v e l y more 

i n v a s i v e r o l e and l e g i s l a t e d f o r compulsory v a c c i n a t i o n of i n f a n t s i n 

1 8 5 3 , w i t h f i n e p e n a l t i e s i n t r o d u c e d i n 1 8 7 1 ( 1 9 ) , The f a c t t h a t t h e 

conquest of s m a l l p o x r e p r e s e n t e d t h e s o l e medical advance of t h e 
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c e n t u r y ( 2 0 ) may have encouraged h i s t o r i a n s t o g i v e i t more prominence 

t h a n i t ' s s t a t i s t i c a l impact m e r i t s . I n a d d i t i o n , t h e f a c t t h a t t h e 

s t a t e became i n v o l v e d i n p u b l i c h e a l t h t h r o u g h t h e i n t r o d u c t i o n of 

v a c c i n a t i o n a c t s makes i t an i m p o r t a n t s u b j e c t f o r l e g i s l a t i v e 

h i s t o r i a n s . N e v e r t h e l e s s , as a f a c t o r i n t h e d e c l i n e o f t h e de a t h 

r a t e s of t h e n i n e t e e n t h c e n t u r y , s m a l l p o x ranks v e r y low i n terms of 

imp o r t a n c e , 

The c a u s a l f a c t o r s a r e a l s o a s s i g n e d s c o r e s d e n o t i n g t h e degree of 

c o n t r i b u t i o n t o t h e d e c l i n e made by each one. A s i m p l i f i e d e x p l a n a t i o n 

o f t h i s i s g i v e n i n f i g u r e s 4 & 5 ( 2 1 ) , E n v i r o n m e n t a l change a s s o c i a t e d 

w i t h r i s i n g l i v i n g s t a n d a r d s and d i e t a r y improvement i s reckoned t o 

c o n t r i b u t e 50% of t h e d e c l i n e , because i t was r e l a t e d , by McKeown, t o 

t h e f a l l i n t h e t u b e r c u l o s i s d e a t h count. S a n i t a r y r e f o r m c o n t r i b u t e s a 

q u a r t e r of t h e d e c l i n e , i n f l u e n c i n g t h e c h o l e r a and typ h u s groups; and 

change i n t h e c h a r a c t e r o f d i s e a s e accounts f o r a f u r t h e r q u a r t e r , 

p r i n c i p a l l y f r o m a s s o c i a t i o n w i t h s c a r l e t f e v e r ( 2 2 ) . 

I t i s u s e f u l t o have some i n f o r m a t i o n on t h e cause and p r o g r e s s of these 

d i s e a s e s , and t h i s w i l l be p r o v i d e d , b r i e f l y , b e f o r e g i v i n g a more 

d e t a i l e d a c c o u n t o f McKeown's t h e o r y . 

T u b e r c u l o s i s 

T u b e r c u l o s i s i s caused by mycobacterium t u b e r c u l o s i s ( 2 3 ) , T h i s organism 

i s an a i r b o r n e i n f e c t i v e , a l t h o u g h i t can a l s o be c a r r i e d i n 

co n t a m i n a t e d m i l k ( 2 4 ) , The b a c t e r i a e x p e l l e d i n t h e sputum o f a v i c t i m 
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can l i v e f o r month5(25), t h u s o f f e r i n g a chance o f i n f e c t i o n from t h e 

immediate e n v i r o n m e n t , even a f t e r t h e s u f f e r e r i s dead. Once i n g e s t e d , 

t h e b a c i l l i lodges somewhere and m u l t i p l i e s f o r m i n g a f o c i of i n f e c t i o n . 

T h i s l e a d s t o n e c r o s i s of t h e t i s s u e and t h e f o r m a t i o n of l e s i o n s and 

c a v i t i e s ( 2 6 ) , The n e x t s t a g e depends upon t h e n a t u r a l or a c q u i r e d 

r e s i s t a n c e of t h e v i c t i m . The i n f e c t i o n can be c o n t a i n e d by 

c a l c i f i c a t i o n o f t h e a f f e c t e d areas and e v e n t u a l d e s t r u c t i o n o f t h e 

b a c i l l i , a l t h o u g h a c o n t a i n e d i n f e c t i o n can be r e a c t i v a t e d ; o r the 

d i s e a s e can p r o g r e s s , as t h e b a c i l l i c o n t i n u e s t o d e s t r o y t i s s u e , 

l e a d i n g t o d e a t h < 2 7 ) . 

Exposure t o t h e t u b e r c u l o s i s b a c i l l i i s t h o u g h t t o have been widespread, 

A s t u d y conducted i n London i n 1930-1, u s i n g t h e t u b e r c u l i n t e s t , showed 

t h a t 58.3% o f t h e sample ( c h i l d r e n aged 10-15) r e a c t e d p o s i t i v e l y , w i t h 

a p o s i t i v e r e a c t i o n i n 82,2% o f t h e 14-15 year o l d s ( 2 8 ) , Since t h i s was 

i n an e r a when t u b e r c u l o s i s had d e c l i n e d s e v e r e l y , t h e degree of 

e x posure e x p e r i e n c e d i n t h e n i n e t e e n t h c e n t u r y towns can o n l y be 

s p e c u l a t e d upon. Mass exposure argues f o r a l a r g e p r o p o r t i o n of t h e 

p o p u l a t i o n b e i n g s u f f i c i e n t l y s t r o n g t o r e s i s t t h e ravages of 

p h t h i 5 i s ( 2 9 ) , The p r o g n o s i s f o r t u b e r c u l o s i s i n c r e a s e d t h r o u g h o u t t h e 

c e n t u r y , f r o m 12 months a t mid c e n t u r y t o 3-5 y e a r s by 1910(30). I t 

seems l i k e l y t h a t t h i s phenomenon was r e l a t e d t o improvements i n 

d i a g n o s i s o f symptoms, r a t h e r t h a n any i n c r e a s e i n h o s t r e s i s t a n c e . 

T u b e r c u l o s i s was p r i m a r i l y , a l t h o u g h n o t e x c l u s i v e l y , a d i s e a s e of t h e 

p o o r ( 3 1 ) . T h i s i s because s u s c e p t i b i l i t y i n c r e a s e s when th e v i c t i m i s 

i n a m a l n o u r i s h e d and/or d e b i l i t a t e d s t a t e . Bad h o u s i n g , inadequate 



c l o t h i n g , poor n u t r i t i o n , i n s a n i t a r y c o n d i t i o n s and g e n e r a l d i s a b i l i t y 

f r o m i l l h e a l t h a r e a l l c l o s e l y i d e n t i f i e d w i t h t h e d i s e a 5 e ( 3 2 ) . 

T u b e r c u l o s i s was fou n d t o be 50% h i g h e r i n back-to-back housing t h a n i n 

o t h e r houses l o c a t e d i n t h e sarfie a r e a ( 3 3 ) , D u r i n g t h e n i n e t e e n t h 

c e n t u r y , up u n t i l t h e t i m e of t h e Koch's d i s c o v e r y o f t h e organism i n 

18S2C34), t h e r e was a b e l i e f i n ' t u b e r c u l a r d i a t h e s i s ' or i n n a t e , 

i n h e r i t e d s u s c e p t i b i l i t y ( 3 5 ) . However, w i t h t h e r e a l i s a t i o n t h a t i t was 

i n f e c t i o u s , t h e d i s e a s e l o s t t h i s s t i g r f i a ( 3 6 ) , N e v e r t h e l e s s , members of 

t h e same f a m i l y were l i k e l y t o succumb t o t h e i n f e c t i o n , n o t o n l y 

t h r o u g h t h e ob v i o u s f a c t o r o f c l o s e p r o x i m i t y w i t h t h e s u f f e r e r , b u t 

a l s o because f a m i l y h e a l t h was l i k e l y t o be s i m i l a r l y debased, 

E x t r a - p u l m o n a r y t u b e r c u l o s i s was a s e r i o u s malady, b u t i t ' s f a t a l i t i e s 

were l a r g e l y i n f a n t i l e . I t has a l r e a d y been e x p l o r e d under i n f a n t 

m o r t a l i t y . The de a t h r a t e s of pulmonary t u b e r c u l o s i s were e x t r e m e l y 

h i g h , Between 1851 and 1 9 1 0 , an e s t i m a t e d f o u r m i l l i o n d i e d from t h i s 

cause i n England and Wa l e s ( 3 7 ) . T h i s r e p r e s e n t s n e a r l y 13% of t h e whole 

m o r t a l i t y f o r t h i s p e r i o d , making p h t h i s i s t h e b i g g e s t s i n g l e k i l l e r o f 

t h e n i n e t e e n t h c e n t u r y ( ^ ) . Over a t h i r d of t h e s e deaths were i n t h e 

1 5 - 3 4 age group, and, indeed, more than 40X of t h e young a d u l t m o r t a l i t y 

was a t t r i b u t a b l e t o t u b e r c u l o s i s ( 3 9 ) , The r a t e was even h i g h e r among 

t h e 2 0 - 2 4 age range, where i t accounted form a l m o s t h a l f t h e 

m o r t a l l t y ( 4 0 ) , 



TABLE 2.1 

Mean annual death r a t e of r e s p i r a t o r y t u b e r c u l o s i s , per 100 000 
l i v i n g ( 4 1 ) 

1851 2 7 7 
1861 2 5 8 
1871 2 3 2 
1881 189 
1891 156 
1901 128 
1911 . 104 

A l t h o u g h t u b e r c u l o s i s u n d o u b t e d l y d i d d e c l i n e ( 4 2 ) , i t was s t i l l a 

g r i e v o u s k i l l e r , and i n 1 8 9 4 , was a n n u a l l y c l a i m i n g t h r e e t i m e s as many 

l i v e s as were l o s t t h r o u g h a c t i o n and d i s e a s e i n t h e whole Crimean 

w a r ( 4 3 ) . Moreover, these deaths were p r i n c i p a l l y l o c a t e d among the 

young a d u l t p o p u l a t i o n , who r e p r e s e n t e d t h e most e c o n o m i c a l l y p r o d u c t i v e 

age group. 

Cholera, dysentery and di a r r h o e a 

These t h r e e d i s e a s e s do n o t r e a l l y f i t c o m f o r t a b l y i n t o t h e same 

c a t e g o r y . C h o l e r a was an e x c e p t i o n a l d i s e a s e , I t was o f i n d i a n o r i g i n 

and s p r e a d i n pandemic waves, a t i n t e r v a l s t h r o u g h o u t t h e n i n e t e e n t h 

c e n t u r y ( 4 4 ) . I t ' s impact was n o t s t a t i s t i c a l l y h i g h i n comparison w i t h 

many of t h e endemic d i s e a s e s . The 1849 epidemic c l a i m e d o n l y a few more 

l i v e s t h a n t y p h u s i n t h e same ye a r ; and, over a f i v e year p e r i o d around 

1 8 4 9 , d e a t h s f r o m common d i a r r h o e a exceeded those from c h o l e r a ( 4 S ) . I n 

1 8 5 4 , t h e two t o t a l s were v i r t u a l l y e q u a l ( 4 6 ) . However, c h o l e r a was of 

e x o t i c o r i g i n and appeared su d d e n l y , so i t a t t r a c t e d a g r e a t deal of 
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contemporary comment and government a c t i v i t y ( 4 7 ) , Subsequently, 

h i s t o r i a n s have accorded i t a d i s p r o p o r t i o n a t e degree o f a t t e n t i o n , 

because of i t ' s s o c i a l impact r a t h e r t han i t ' s s t a t i s t i c a l 

i m p o r t a n c e ( 4 8 ) . D i a r r h o e a was a m a i n l y i n f a n t i l e k i l l e r ( 4 9 ) and t h e 

i n f o r m a t i o n s p e c i f i c a l l y r e g a r d i n g d y s e n t e r y i s v e r y scarce.. 

Typhius and t y p h o i d 

Typhus and t y p h o i d , a l t h o u g h c l a s s i f i e d t o g e t h e r u n t i l 1869, are t o t a l l y 

d i s s i m i l a r o r g a n i s m s ( 5 0 ) . T y p h o i d i s caused by s a l m o n e l l a t y p h i 

b a c i l l u s , w h i c h i s c o n t r a c t e d f r o m c o n t a m i n a t e d f o o d and w a t e r ( 5 1 ) . 

A p p r o x i m a t e l y S% o f those i n f e c t e d w i l l become c a r r i e r s , t h us p r o v i d i n g 

a r e s e r v o i r o f d i s e a s e ( 5 2 ) . B i l l L u c k i n ( S 3 ) e s t i m a t e s t h a t a closed 

community o b t a i n i n g water from a p o l l u t e d source c o u l d e x p e c t t o lose a 

f i x e d p r o p o r t i o n o f t h e popiul a t i o n e v e r y year, T y p h o i d was most common 

i n t h e summer and autumn and c a r r i e d a case f a t a l i t y r a t e of 15-20%(54), 

Typhoid was d e c l i n i n g from 1870; and d u r i n g t h e l a s t t h i r t y years of t h e 

n i n e t e e n t h c e n t u r y , i t ' s m o r t a l i t y f e l l by h a l f , ( 5 5 ) 

Typhus i s a r i c k e t t s i a l d i s e a s e , t h e causal organism i s r i c k e t t s i a 

p r o w a z e k i ( 5 6 ) . I t i s t r a n s m i t t e d v i a t h e louse v e c t o r , which i s why t h e 

d i s e a s e i s synonymous w i t h f a mine and d i s a s t e r s , and was a s s o c i a t e d w i t h 

j a i l s and s h i p s ( 5 7 ) , A l l t h e s e e n v i r o n m e n t s o f f e r e d massed humanity, i n 

a poor s a n i t a r y s t a t e , w i t h l i t t l e means of a c h i e v i n g p e r s o n a l hygiene. 

Typhus i s p r i n c i p a l l y a s s o c i a t e d w i t h t h e c o l d months, a l t h o u g h not 

e x c l u s i v e l y C 5 8 ) , The case f a t a l i t y o f t h e n i n e t e e n t h c e n t u r y was, 

p r o b a b l y , around 20-45%, a l t h o u g h i n i n t e n s e e p i d e m i c s , t h e r a t e can be 
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over 5 0 % ( 5 9 ) . Edwin Chadwick, w r i t i n g i n 1842, d e c l a r e d t h a t " the 

annual s l a u g h t e r i n England and Wales from p r e v e n t a b l e ... typhus .... 

appearCed] t o be d o u b l e t h e amount ,.., s u f f e r e d by t h e a l l i e d armies a t 

W a t e r l o o " ( 6 0 ) . However, by 1870, when t h e two f e v e r s were se p a r a t e d , 

t y p h u s was i n s t e e p d e c l i n e ( 6 1 ) . The s w i f t and sudden plunge i n t h e 

typ h u s death r a t e < 6 2 ) s u g g e s t s t h a t t h e r i k e t t s i a e might have undergone 

a change. However, case f a t a l i t y r a t e s remained unchanged, which tends 

t o m i t i g a t e a g a i n s t t h i s t h e o r y ( 6 3 ) . Typhus k i l l e d 4 281 i n 1869, b u t 

by 1878, t h e number f e l l t o below 1 000, and by 1886, i t was under 

2 5 0 ( 6 4 ) . Typhus never became a major k i l l e r a g a i n . Typhoid k i l l e d 

more p e o p l e over a l o n g e r p e r i o d ( 6 5 ) . Between 1871-1880, t h e average 

d e a t h r a t e from t y p h o i d was 0.32 per 1 000(66). However, t h e death r a t e 

1891-1900. was a l m o s t h a l f t h a t f i g u r e , 

TABLE 2.2 

Typhoid, typhus and p y r e x i a death r a t e per 1 000 l i v i n g : 1847-1910(67) 

1847-50 1.24 
1851-5 0.98 
1856-60 0.84 
1861-5 0,92 
1866-70 0.85 
1881-5 0,21 
1886-90 0,17 
1891-5 0.17 
1896-1900 0.11 
1900-10 0,07 
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TABLE 2.3 

Fever deaths; England and Wales 1869-91(68) 

typhus sirap1e/i11-defined e n t e r i c 

1869 4281 531 0 8659 
1870 3297 5254 8731 
1871 2754 4248 8461 
1872 1864 3352 8741 
1873 1638 3081 8793 
1874 1762 3089 8861 
1875 1499 2599 8913 
1880 513 1490 6710 
1385 318 662 1765 
1890 160 361 6146 

Childhood zyraotics: smallpox, s c a r l e t fever, measles, whooping cough and 

d i p h t h e r i a 

Smallpox has a l r e a d y been d i s c u s s e d above, so i t i s n o t necessary t o go 

i n t o any more d e t a i l h e r e , o t h e r t h a n t o g i v e some s t a t i s t i c a l evidence. 

The l a s t major s m a l l p o x o u t b r e a k i n Great B r i t a i n o c c u r r e d i n 1900-

1905(69), P r e v i o u s t o t h a t , t h e r e had been a s h o r t epidemic i n 1870-1, 

which had h i g h l i g h t e d t h e need f o r v a c c i n a t i o n ( 7 0 ) ; and from 1870-1900, 

t h e r e was a d e f i n i t i v e f a d i n g i n major smallpox m o r t a l i t y ( 7 1 ) . 
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TABLE 2,4 

Smallpox m o r t a l i t y r a t e ; 1771-1^0, per 1 000 l i v i T i g ( 7 2 ) 

1771-80 5 
1801-10 2 
1801-35 0.83 
1837-40 2.3 major epidemic 1837-40 
1841-50 0,40 
1851-60 0.28 
1861-70 0.28 
1871-80 , 0.46 major epidemic 1871-2 

The a c t u a l f i g u r e s f o r t h e two e p i d e m i c s , 1837-40 and 1871-2, a r e 

r e m a r k a b l y s i m i l a r . I n t h e f i r s t , t h e r e were 41 600 d e a t h s ; i n the 

second, 42 000. The 1871-2 o u t b r e a k a l s o took p l a c e amid a l a r g e r 

p o p u l a t i o n , and a c h i e v e d i t ' s d e a t h t o l l i n two y e a r s r a t h e r than 

f o u r ( 7 3 ) . However, t h e l a t t e r epidemic was preceded by a s c a r l a t i n a 

o u t b r e a k w h i c h p r o b a b l y k i l l e d many of the p o t e n t i a l s m a l l p o x 

v i c t i m s ( 7 4 ) . However, s m a l l p o x was a d i m i n i s h i n g t h r e a t , by 1830 t h e r e 

were a l r e a d y f o u r d i s e a s e s ahead o f i t i n the m o r t a l i t y t a b l e 5 ( 7 5 ) . 

Measles 

Measles d i d n o t d e c l i n e i n t h e n i n e t e e n t h c e n t u r y , k i l l i n g a t l e a s t 

7 000 per annum t h r o u g h o u t t h e p e r i o d < 7 6 ) . Measles i s most l e t h a l i n 

t h e s i x months t o two y e a r s age g r o u p ( 7 7 ) ; and i s e s p e c i a l l y v i r u l e n t 

when accompanied by m a l n u t r i t i o n , so t h a t case f a t a l i t y was p r o b a b l y 

h i g h e r i n poor fami 1 i e s ( 7 8 ) , I n poor n a t i o n s , i n t h e 1960s and 70s, 

case f a t a l i t y was measured a t 25%(79) 



TABLE 2.5 

Measles m o r t a l i t y r a t e per 100 000 l i v i n g : 1838-1910(80), 

1838-42 
1847-52 
1856-60 
1866-70 
1876-80 
1886-90 
1896-1900 
1901-5 
1906-10 

40.3 
42.5 
42.8 
38,5 
46,8 
42, 1 
32,7 
29, 1 

TABLE 2.6 

Deaths from measles: 1838-1911(81) 

1838-40 
1847-50 
1851-60 
1861-70 
1871-80 
1881-90 
1891-1900 
1901-10 

26 777 
28 097 
78 211 
94 149 
93 928 

121 068 
126 841 
105 481 

I n t h e y e a r s 1861, 1863 and 1874, measles m o r t a l i t y exceeded t h a t of 

s c a r l e t f e v e r ( 8 2 ) . The g r o w i n g e l e m e n t a r y s c h o o l s c o n t r i b u t e d a 

r e s e r v o i r o f i n f e c t i o n w h i c h enabled t h e d i s e a s e t o be c o n s t a n t l y 

m a i n t a i n e d ( 8 3 ) , When s c a r l e t f e v e r d e c l i n e d , measles and whooping cough 

took over as l e a d i n g c h i l d h o o d k i l l e r s ( 8 4 ) . 
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D i p h t h e r i a 

D i p h t h e r i a was o n l y r e c o g n i s e d by t h e R e g i s t r a r - G e n e r a l i n 1855, and may 

o n l y have appeared t h e n ( 8 5 ) . I t was c l a s s i f i e d w i t h s c a r l e t f e v e r u n t i l 

1861; and because of t h e u n c e r t a i n t y o f d i a g n o s i s , any c o n c l u s i o n s about 

i t must be s p e c u l a t i v e ( 8 6 ) , I t i s caused by coryne b a c t e r i u m 

d i p h t h e r i a e , an a i r b o r n e i n f e c t i v e , which can a l s o be t r a n s m i t t e d i n 

m i l k and on c l o t h e s and o b j e c t s ( 8 7 ) . I t a f f e c t s t h e t h r o a t , b u t a l s o 

produces a t o x i n which can spread t h r o u g h t h e body and cause permanent 

damage t o t h e h e a r t and nervous s y s t e m ( 8 8 ) . I t was a p r e d o m i n a n t l y 

c h i l d h o o d d i s e a s e , w i t h h a l f t h e m o r t a l i t y b e i n g i n t h e under f i v e s , 

w i t h f o u r - f i f t h s of t h e remainder l o c a t e d i n t h e f i v e t o t h i r t e e n year 

o l d 5 ( 8 9 ) . Between 1855 and 1869, i t k i l l e d over 61 000 p e ople a t an 

average r a t e o f 35 per 100 0 0 0 , ( 9 0 ) 

TABLE 2.7 

Death r a t e per m i l l i o n from D i p h t h e r i a : 1855-1893(91) 

1855 20 
1860 261 
1865 126 
1870 120 
1875 142 
1880 109 
1835 163 
1890 179 
1393 302 
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An a n t i t o x i n was d i s c o v e r e d i n 1894, b u t , as w i t h a l l e a r l y a n t i t o x i n s , 

i t had t o be a d m i n i s t e r e d w i t h i n t h e f i r s t f o u r days of i n f e c t i o n , which 

i s when symptoms a r e t h e l e a s t e v i d e n t C 9 2 ) . However, t h e m o r t a l i t y d i d 

d e c l i n e from 9 446 deaths i n 1894 t o 7 661 i n 1898(93), T h i s f a l l 

p r o b a b l y r e l a t e s t o t h e w e a l t h i e r c l a s s e s , s i n c e t h e a n t i t o x i n was 

e x p e n s i v e , and n o t d i s t r i b u t e d f r e e < 9 4 ) . I t was 1913 b e f o r e t h e r e was 

an e f f e c t i v e d i p h t h e r i a p r o p h y l a c t i c and 1923, b e f o r e t h e f i r s t s a f e 

v a c c i n e was p r o d u c e d ( 9 5 ) . 

Whooping cough 

Whooping cough has been touched upon i n t h e s e c t i o n d e a l i n g w i t h i n f a n t 

m o r t a l i t y . I t became a l e a d i n g k i l l e r of t h e c h i l d p o p u l a t i o n , when 

s c a r l e t f e v e r dec 1 ined(-96).. 

TABLE 

Whooping cough death r a t e : 1841-1905(97) 

1841 8 099 
1851 10 275 
1861 12 309 
1871 10 360 
1881 10 830 
1891 13 612 
1901 10 205 
1905 8 709 
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TABLE 2.9 

Uhooping cough death r a t e per 1 000(98) 

1881-5 0.46 
1886-90 0.44 
1891-5 0,40 
1896-1900 0,36 

As McKeown s t a t e d , t h e d e c l i n e i s s m a l l ( 9 9 ) , Whooping cough had a 

h i g h e r d e a t h count i n t h e towns, and i t ' s r e a l impact may be u n d e r s t a t e d 

i n t h e f i g u r e s , s i n c e i t o f t e n accompanied o u t b r e a k s of c h o l e r a or 

measles; and was, f r e q u e n t l y , a p r e c u r s o r of pneumonia and severe 

r e 5 p i r a t o r y a i 1 men t s ( 1 0 0 ) , 

S c a r l e t , f ever 

S c a r l e t f e v e r was an a c u t e i n f e c t i o n of t h e t h r o a t , s k i n and middle 

e a r ( l O I ) , I t ' s c a u s a l agent was t h e h a e m o l y t i c s t r e p t o c o c c i , which, as 

has been s t a t e d , underwent a m u t a t i o n which r e s u l t e d i n t h e d e c l i n e of 

s c a r l e t f e v e r as a k i 1 l e r . d i s e a s e ( 1 0 2 ) . S c a r l e t f e v e r a f f e c t e d m a i n l y 

t h e u n d e r - t e n age b r a c k e t , w i t h o n l y 5% o f deaths b e i n g over t h a t 

a g e ( 1 0 3 ) . A l t h o u g h most p r e v a l e n t amongst t h e f o u r t o e i g h t year o l d s , 

i t had a h i g h e r case f a t a l i t y ( 5 0 % ) i n i n f a n t s , which dropped t o around 

27% i n t h e two t o f o u r g r o u p ( 1 0 4 ) . A f t e r 1859, s c a r l e t f e v e r 

r e p r e s e n t e d between 4 and 6% o f t h e t o t a l m o r t a l i t y , k i l l i n g n e a r l y 

34 000 i n 1863 and over 26 000 i n 1874(105), There then f o l l o w e d a 

d r a m a t i c f a l l t o 17 per 100 000 i n 1886, r e p r e s e n t i n g an o v e r a l l d e c l i n e 

i n s c a r l e t f e v e r m o r t a l i t y o f 81%,(106) 
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TABLE 2.10 

Annual death rate per million from s c a r l e t fever; 1851-90(107) 

1S51-60 832 
1861-70 972 
1871-80 716 
1881-90 338 

Diseases and decline: McKeown 

Having o u t l i n e d the nature of the diseases which had the greatest impact 

i n the nineteenth century, i t i s now possible to discuss McKeown's 

theor i e s on the d e c l i n e of the f i v e he selected. While i t might seem 

sensible t o begin w i t h t u b e r c u l o s i s , since t h i s made the biggest 

d i f f e r e n c e t o m o r t a l i t y , McK'eown's theory on t h i s i s more complicated 

and c o n t r o v e r s i a l than any of the others, so i t i s best to leave i t 

u n t i l l a s t , 

The decline i n the m o r t a l i t y from s c a r l e t fever was associated with a 

change i n the character of the disease i t s e l f , This can be determined 

by the f a c t t h a t the changes i n s c a r l e t fever m o r t a l i t y l e v e l s were 

ra p i d , happened over a short p e r i o d , were independent of any s p e c i f i c 

measures, and were i n c o n s i s t e n t w i t h any environmental progress(108). 

These f a c t s lead t o the conclusion t h a t i t must have been a mutation of 

the haemolytic s t r e p t o c o c c i t h a t a l t e r e d the course of s c a r l e t fever 

m o r t a l i t y ( l 0 9 ) . A change i n the nature of host resistance does not f i t 

i n t o the p a t t e r n e i t h e r , so i t can s a f e l y be discounted as a 

f a c t o r d l O ) . The autonomous s h i f t i n the v i r u s cannot be c l i n i c a l l y 



proven, obviously, but- t h i s explanation i s generally accepted as 

c o r r e c t d 11), 

Smallpox, as has been explained, was l a r g e l y c o n t r o l l e d by medical 

science, The v a c c i n a t i o n advance was the only c o n t r i b u t i o n of the 

medical community t o the m o r t a l i t y d e c l i n e i n the nineteenth century, 

and i t was underway before mid centuryC112), Even those who seek to 

advocate a wider r o l e f o r the medical establishment, f o r example, 

WoodwardC113), are unable to o f f e r anything other than increased 

h o s p i t a l p r o v i s i o n , which i s a dubious proposal, and lobbying f o r public 

h e a l t h reform by doctors. Curative therapy f o r most diseases was not 

a v a i l a b l e u n t i l w e l l i n t o the t w e n t i e t h century, when the 

chemotherapeutic r e v o l u t i o n o f f e r e d major advances i n combatting 

diseased 114), Tuberculosis had to wait f o r streptomycin i n T947, and 

the BCG v a c c i n a t i o n was not introduced u n t i l 1954(115); b r o n c h i t i s and 

pneumonia were u n t r e a t a b l e u n t i l the sulphonamide drugs were developed 

i n the 1930s, and they only r e a l l y a f f e c t e d lobar pneumoniae 116). 

Uhooping cough, too, was not t r e a t a b l e u n t i l the sulphonamides, with 

immunisation only a v a i l a b l e from 1952(117), Measles and s c a r l e t fever 

also awaited the i n t r o d u c t i o n of sulphonamide d r u g s d l S ) . The medical 

establishment, then, achieved l i t t l e i n the c u r a t i v e f i e l d i n the 

nineteenth century, although the o r i g i n s of spectacular advances i n 

applied medical science can be traced t o the work of Jenner, Koch, 

L i s t e r and Pasteurd19). The conquest of smallpox, t h e r e f o r e , was 

unique. 
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The typhus/typhoid group and cholera/dysentery/diarrhoea class are 

denoted as having been a f f e c t e d by s a n i t a r y reform(120). McKeown 

a t t r i b u t e s the f a l l i n m o r t a l i t y from the water-food borne diseases to 

t h i s f a c t o r , and c l e a r l y t h i s i s sensible, since, when the water supply 

was cleaned, the p r i n c i p a l mode of transmission f o r these i n f e c t i o n s was 

destroyed<121). A d d i t i o n a l l y , when the water supply ceased t o be a 

source of suspicion t o p u b l i c health inspectors, t h e i r a t t e n t i o n was 

drawn t o other c a r r i e r s of the disease, t h a t i s , unsafe food and 

milk(122). 

Typhus, however, i s not a water-food borne i n f e c t i o n , and i s only 

classed w i t h t h i s type through a desire t o r e t a i n s t a t i s t i c a l 

consistency w i t h pre-separation figures(123). McKeown concludes that 

the e l i m i n a t i o n of typhus was due t o a r i s e i n l i v i n g standards, 

s p e c i f i c a l l y , improved hygiene; f o r example, b e t t e r water supply and 

improved personal c l e a n l i n e s s (which could be expected to show r e s u l t s 

i n the eighth decade), and b e t t e r d i e t ( 1 2 4 ) , The issue of n u t r i t i o n 

w i l l be covered i n the s e c t i o n dealing w i t h t u b e r c u l o s i s , However, 

environmental reforms could have a f f e c t e d typhus, since the d e s t r u c t i o n 

of l i c e would have prevented the transmission of the i n f e c t i o n . 

Improved con d i t i o n s i n the home would c e r t a i n l y l i m i t the number of 

l i c e , and the measures introduced t o inspect lodging-houses, would have 

reduced or e l i m i n a t e d these p o t e n t i a l r e s e r v o i r s of louse i n f e s t a t i o n 

and typhus(125). 

The t i m i n g of the d e c l i n e of t u b e r c u l o s i s m o r t a l i t y w i l l never be f u l l y 

proven, since the d e c l i n e was evident i n the f i f t h decade, and many 



believe i t t o have been f a l l i n g since the ea r l y p a r t of the 

centuryC126), By 1850, however, i t was d e f i n i t e l y e x h i b i t i n g a downward 

trend - a t l e a s t three decades before other causes of death began to do 

so(127). McKeown e l i m i n a t e s the p o s s i b i l i t y of any medical c o n t r i b u t i o n 

t o the d e c l i n e , which seems reasonableC128). S u s c e p t i b i l i t y to 

tu b e r c u l o s i s i s g e n e t i c a l l y determined to a c e r t a i n extent, according to 

McKeown(129). However, t h i s does not prove t h a t the tren d of m o r t a l i t y 
> 

was due t o genetic s e l e c t i o n since the s e l e c t i o n e f f e c t would have been 

operating a t a maximum upon f i r s t exposure; i t could hardly account f o r 

the dramatic change amid a population c o n t i n u a l l y exposed to the 

b a c t e r i a f o r centuriesC130). McKeown also o f f e r s the suggestion t h a t , 

i f t u b e r c u l o s i s i s judged t o have declined i n response t o an autonomous 

change i n the causal organism, then the c o n t r i b u t i o n of t h i s f a c t o r 

alone would represent two t h i r d s of the o v e r a l l reduction of m o r t a l i t y 

( s c a r l e t fever and t u b e r c u l o s i s combined)(131), McKeown regards t h i s as 

so mathematically improbable, as t o provide grounds f o r doubt about t h i s 

f a c t o r i n the f a l l of t u b e r c u l o s i s m o r t a l i t y ( 1 3 2 ) . This argument does 

not seem v a l i d . Just because something i s not mathematically l i k e l y 

does not p r o h i b i t i t from being h i s t o r i c a l l y t r u e . 

As f a r as the inf l u e n c e of environmental improvement on tuberculosis i s 

concerned, there are few f a c t o r s which would have had an e f f e c t . The 

d i f f i c u l t y w i t h assessing the r o l e of these f a c t o r s (overcrowding and 

d i e t ) i s d a t i n g the dec l i n e i n tu b e r c u l o s i s . Sanitary reform i s not 

reckoned t o have been of any s i g n i f i c a n c e to tuberculosis(133), since i t 

would not i n h i b i t the spread of the ba c t e r i a . A gap e x i s t s i n the death 

records 1843-6, which makes i n t e r p r e t a t i o n problematic, but the fig u r e s 
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show t h a t the decline was not evident 1837-40, and was very small up t o 

1842(134.). From 1842 t o 1847, there i s a drop i n the death r a t e from 

3 S78 per m i l l i o n t o 3 114, but b r o n c h i t i s deaths rose by an even 

greater margin(135). McKeown suspects t h a t r e s p i r a t o r y diseases may 

have been m i s c l a s s i f i e d , and tuberculosis deaths assigned to b r o n c h i t i s , 

thus, the evidence i s judged of i n s u f f i c i e n t q u a l i t y t o prove t h a t 

t u b e r c u l o s i s was d e c l i n i n g before 1847(136), A f t e r t h i s date, the f a c t s 

are not i n doubt. M o r t a l i t y was down to 2 629 per m i l l i o n i n 1850, and 

the r a t e s f o r b r o n c h i t i s had shown a d e c l i n i n g trend(137). The 

r e d u c t i o n from 1847 i s be l i e v e d by Mckeown to be genuine, and he, 

t h e r e f o r e , concludes t h a t m o r t a l i t y from t u b e r c u l o s i s was d e c l i n i n g 

c e r t a i n l y from 1847, p o s s i b l y from 1840, but not between 1837 and 1840, 

and t h i s f a c t should i n s t i l caution i n accepting any decline f o r the 

e a r l y nineteenth century(138), Farr, however, believed t h a t 

t u b e r c u l o s i s was d e c l i n i n g from 1810; Brownlee dates i t from the e a r l y 

p a r t of the century; a suggestion that Greenwood, also, supports(139). 

The two environmental f a c t o r s l i k e l y to a f f e c t t u b e r c u l o s i s , according 

to McKeown, are crowding and diet(140). Levels of crowding w i l l 

determine the frequency and extent of exposure t o the b a c i l l u s . House 

b u i l d i n g i n the nineteenth century, d i d l i t t l e more than keep pace w i t h 

the p o p u l a t i o n explosion i n the towns; and the number of persons per 

house only declined from 5,6 i n 1801 t o 5.3 i n 1371(141), Exposure a t 

work must have increased i n the f i r s t h a l f of the century, as the 

numbers poured i n , and McKeown does not regard i t as l i k e l y t h a t i t 

would have decreased much before the end of the century(142), I s o l a t i o n 

i n s a n a t o r i a was not a f a c t o r , since by 1900, only a few such 
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i n s t i t u t i o n s e x i s t e d , and most p a t i e n t s continued to be admitted to the 

general wards of the Poor Law i n f i r m a r i e s ( 1 4 3 ) . The i n f e c t i o u s nature 

of t u b e r c u l o s i s was not established u n t i l Koch's work i n 1882, and i t 

took another decade f o r t h i s f a c t t o be accepted i n Great Britain<144). 

Thus, McKeown discounts a reduction i n overcrowding, and, hence, 

exposure, as a f a c t o r i n the f a l l of t u b e r c u l o s i s m o r t a l i t y . He i s l e f t 

w i t h d i e t ( 1 4 5 ) . There i s , by no means, unanimous support f o r the d i e t 

hypothesis, as w i l l be shown below, but i t i s recognised t h a t 

improvements i n the standard of l i v i n g w i l l have an e f f e c t on 

health(146). What i s not c e r t a i n i s which p a r t i c u l a r features of the 

improvement have the greatest impact(147). McKeown quotes a r i s e i n the 

l e v e l s of t u b e r c u l o s i s during both world wars, and f i n d s i t reasonable 

to associated t h i s phenomenon w i t h d i e t ( 1 4 8 ) , For example, i n Holland, 

d i e t was the only f a c t o r to change. M o r t a l i t y i n the post-war era f e l l 

again(149). 

Milk i s a d i e t a r y component which needs separate consideration, because 

of i t ' s r o l e i n the transmission of tuberculosis.(150) In the 

nineteenth century, milk was h e a v i l y i n f e c t e d . A survey i n 1897-99 of 

some counties, discovered a 50% incidence of tubercular evidence i n 

cowsClSl). Therefore, increased milk consumption would a f f e c t the 

m o r t a l i t y from t u b e r c u l o s i s i n two ways; f i r s t , by increasing e a r l y 

m o r t a l i t y from the bovine forms; and second, by a f f o r d i n g a degree of 

immunity, i n l a t e r l i f e , t o the more dangerous pulmonary forms(152). 

Data f o r milk consumption i s not conclusive, but the s t a t i s t i c s show a 

r i s e i n the death r a t e from s c r o f u l a and tabes mesenterica, the former 
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doubling, and the l a t t e r increasing f i v e f o l d , up to 1850(153). Cronje 

shows, however, a decline i n the ra t e s f o r non-pulmonary tuberculosis i n 

the pe r i o d 1351-1910(154), and i t i s i n the l a t t e r h a l f of the century 

t h a t McKeown claims the f a l l i n the tubercular m o r t a l i t y was 

s i g n i f i c a n t . That i s , he wishes t o date the decline from no e a r l i e r 

than 1840, and pre f e r s to regard i t as e x i s t i n g only from 1847(155). 

Hence, the information regarding a r i s e i n the scrofula-tabes 

mesenterica rates up t o 1850 would only be s i g n i f i c a n t f o r one 

generation, t h a t i s , only they would b e n e f i t from the supposed increased 

p r o t e c t i o n i n l a t e r l i f e ( 1 5 6 ) . This evidence i s , then, debatable, 

p a r t i c u l a r l y i n the absence of any r e l i a b l e i n f o r m a t i o n regarding the 

le v e l s of milk consumption(157). 

McKeown regards the evidence a v a i l a b l e , as being consistent with the 

d i e t theory. There i s , and can be, no d e f i n i t e proof about the decline 

of t u b e r c u l o s i s before the f i f t h decade, and economic h i s t o r i a n s are 

di v i d e d about the standard of l i v i n g before t h i s datedSO), However, 

there i s no doubt t h a t conditions had improved by 1850, and continued t o 

do so, through the r e s t of the century(159), Diet must have been a 

notable f e a t u r e of t h i s improvement(160). M o r t a l i t y f e l l r a p i d l y from 

the 18505, so there i s a p o s i t i v e chronological l i n k between d i e t a r y 

improvement and the decline of tub e r c u l o s i s ( 1 6 1 ) . 

McKeown'5 theory on the decline of tu b e r c u l o s i s , t h e r e f o r e , rests 

h e a v i l y on the dat i n g of the d e c l i n e , since to f i t h i s theory i t must be 

p o s i t i v e l y c o r r e l a t e d w i t h the r i s e i n the standard of l i v i n g . However, 

the standard of l i v i n g 'debate', i s , of i t s e l f , a d i v i s i v e and 
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c o n t r o v e r s i a l issue, e s p e c i a l l y before mid century; and the di e t a r y 

f a c t o r i s a p a r t i c u l a r l y nebulous feature i n t h i s controversy<162). In 

p r i n c i p a l , McKeown's hypothesis i s based on Holmesian lo g i c ( 1 6 3 ) . Diet 

i s the only f a c t o r to f i t the evidence, ergo, the n u t r i t i o n a l 

improvement theory, however improbable, must be the trut h ( 1 6 4 ) . I t i s , 

perhaps, b e t t e r t o regard the r e t r e a t of t u b e r c u l o s i s as inexp l i c a b l e , 

rather than t o hang an argument on such u n s a t i s f a c t o r y and unconvincing 

pegs as these 

By assigning the decline i n t u b e r c u l o s i s t o environmental improvement, 

McKeown i s c r e d i t i n g t h a t f a c t o r w i t h h a l f of the m o r t a l i t y decline i n 

the nineteenth century (typhus was thought to be influenced by t h i s 

t o o ) ( 1 6 5 ) . Sanitary reform claims one quarter: and autonomous change i n 

the character of disease another quarter(165), McKeown reaches t h i s 

conclusion through a se r i e s of e l i m i n a t i o n s ( 1 6 7 ) , The i n v e s t i g a t i o n i s 

l i m i t e d t o the 1-45 age group. He, then, eliminated a l l , but the 

i n f e c t i o u s diseases from a r o l e i n the decline of m o r t a l i t y ; reduced the 

number of those diseases t o f i v e ; then four, as he discounted smallpox. 

F i n a l l y , the causal f a c t o r s are sl o w l y eliminated, leaving a conclusion 

based on the s u r v i v i n g f a c t o r s . 

The n u t r i t i o n debate 

There i s a lack of agreement about t h i s f a c t o r i d e n t i f i e d by McKeown. 

He asserts t h a t , because l i v i n g standards can be seen to improve from 

1850, d i e t a r y standards must also have r i s e n from t h i s period(168). F B 

Smith(169) s t a t e s t h a t the p r i c e and r e a l wage indexes do give an 
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i n d i c a t i o n of the a b i l i t y of the population to achieve be t t e r n u t r i t i o n 

from t h i s period; and he agrees t h a t the long term r i s i n g trend of real 

wages from 1851 i s matched by a f a l l i n g death rat e from t u b e r c u l o s i s , 

He also includes the evidence of the d e c l i n i n g b i r t h r a t e from lS70s, 

which would leave more resources a v a i l a b l e per fam i l y member. Smith 

supports McKeown, i n t h a t he recognises t h a t a greater a v a i l a b i l i t y of 

f o o d s t u f f s and increased per capit a consumption of meat, would tend to 

support a theory of improving d i e t i n the l a t e r nineteenth century.(170) 

Woods and Hinde(171) s t r e s s the s i g n i f i c a n c e of the urban-rural 

dichotomy, and the need f o r urban l i f e chances to improve before 

n a t i o n a l m o r t a l i t y can a l t e r r a d i c a l l y . Urban l i v i n g conditions d i d 

improve i n the l a t e nineteenth century, and began t o approach r u r a l 

standards. From 1900, a l l areas experienced an acceleration i n the 

increase of l i f e expectancy. I f improvements i n n u t r i t i o n are t o be 

c r e d i t e d w i t h a major influence on these changes. Woods and Hinde think 

i t necessary to prove t h a t a s u b s t a n t i a l d i f f e r e n c e i n the rural-urban 

d i e t e x i s t e d , and t h a t the n u t r i t i o n a l l e v e l s of the urban population 

rose e s p e c i a l l y r a p i d l y from mid century, There i s very l i t t l e evidence 

t o t h i s e f f e c t , and they conclude t h a t McKeown has overstated the case 

f o r n u t r i t i o n a l impact, This i s mainly because of h i s e l i m i n a t i o n 

method, which ignores the need f o r p o s i t i v e evidence to make the 

conclusions convincing and acceptable. Recent research has i l l u s t r a t e d 

t h a t the r e l a t i o n s h i p between n u t r i t i o n , m o r t a l i t y , morbidity and 

f e r t i l i t y i s very complicated, and w h i l s t a very poor d i e t w i l l 

exacerbate m o r b i d i t y , increase m o r t a l i t y and debase f e r t i l i t y , 

improvements only i n moderately poor d i e t s w i l l not on t h e i r own lead to 
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dramatic changes i n the l e v e l of m o r t a l i t y . The evidence regarding 

V i c t o r i a n d i e t a r y standards i s not strong enough to conclude anything, 

Woodward i s more equivocalC172), He concludes t h a t the i n d u s t r i a l 

r e v o l u t i o n brought improvements i n rea l wages t o many sections of the 

population and, p a r t i c u l a r l y i n the l a s t twenty years of the century, 

gains as food p r i c e s f e l l . However, he quotes 0ddy(173), who has 

demonstrated t h a t major s h i f t s i n the food consumption of the l a t e 

V i c t o r i a n population are hard to f i n d . There i s no evidence of a change 

i n the height or weight of sc h o o l c h i l d r e n ; and the working class d i e t 

was p r i n c i p a l l y composed of carbohydrates, with any movement towards 

p r o t e i n s u s u a l l y l i m i t e d t o small increases i n the consumption of da i r y 

products. Nevertheless, Woodward concedes th a t any improvement i n 

n u t r i t i o n a l standards would give a higher degree of resistance to v i r a l 

and b a c t e r i a l i n f e c t i o n . Even so, the n u t r i t i o n a l s t atus of the body, 

claims Woodward, can be diminished by disease, and muscle w i l l then be 

metabolised. I n f e c t i o n s of the stomach and gut s e l e c t i v e l y a f f e c t the 

undernourished and, t h e r e f o r e , disease may act cu l m u l a t i v e l y on the body 

t o debase i t ' s n u t r i t i o n a l s t a t u s , Woodward also r e f e r s to the question 

of food a d u l t e r a t i o n , which even though i t came under s c r u t i n y i n 1872, 

was s t i l l p e r n i c i o u s enough t o a f f e c t many foods(174). Items l i k e f l o u r 

and condensed m i l k , f o r example, may have been less n u t r i t i o u s or even 

harmful. The p a s t e u r i s a t i o n of milk i n the 1880s apparently a f f e c t e d 

bovine t u b e r c u l o s i s l e v e l s , but the extent of consumption by c h i l d r e n , 

and general access t o pure, unadulterated milk i s d i f f i c u l t to 

e s t a b l i s h . The question remains whether small advances i n d i e t coupled 



w i t h the reduction i n the s i z e of the completed f a m i l y , could, of 

themselves, induce a r i s e i n the le v e l of hea l t h , 

Cronje(175) supports a r i s e i n d i e t a r y standards i n the second h a l f of 

the nineteenth century, w i t h r e a l wages r i s i n g e s p e c i a l l y from 1870, 

j u s t a t the period when the decline i n tu b e r c u l o s i s m o r t a l i t y was most 

evident. Towards the end of the century, imported food supplemented and 

enhanced the d i e t of many sections of the population, with the i n f l u x of 

ti n n e d and, l a t e r , frozen meat being p a r t i c u l a r l y valuable. Meat 

imports rose t h r e e f o l d 1870-90; and by another 50% 1890-1900, w h i l s t 

b u t t e r and margerine imports more than doubled 1880-1910. Wages are of 

sp e c i a l importance, since the larg e s t s i n g l e item i n the working class 

budget was food, and t h i s f a c t t i e d n u t r i t i o n c l o s e l y t o poverty. A 

survey by the P r i v y Council i n 1363, showed th a t l e v e l s of n u t r i t i o n 

v a r i e d according t o wages, p a r t i c u l a r l y w i t h regard to f i r s t class 

p r o t e i n . Cronje i l l u s t r a t e s the importance of d i e t on tuberculosis w i t h 

the evidence from the Lancashire cotton famine, 1861-4, Between 1861-

70, the Lancashire p h t h i s i s r a t e f e l l , but between 1864-7, i t rose f o r 

both sexes, In S a l f o r d , male p h t h i s i s rates rose 1861-70 on the 1851-60 

l e v e l ; and the female d e c l i n e was only very s l i g h t . However, i n r u r a l 

Lancashire areas, such as Garstang, the m o r t a l i t y from tuberculosis 

continued t o dec l i n e s t e e p l y and s t e a d i l y 1861-70, 

The d i e t f a c t o r could e x p l a i n the sex d i f f e r e n t i a l i n tuber c u l o s i s 

m o r t a l i t y . Men were customarily given the greater p o r t i o n of, and the 

b e t t e r q u a l i t y , food t o enable them t o keep working, leaving the women 

and c h i l d r e n more v u l n e r a b l e t o i n f e c t i o n through mainourishment. 



Cronje determines t h a t d i e t was an i n f l u e n t i a l f a c t o r , e s p e c i a l l y when 

a l l i e d t o the f a l l i n g b i r t h r a t e , but concludes t h a t many other 

influences must have been a t work too, 

Anthony WohH176) does not believe t h a t the working class d i e t improved 

u n t i l the l a s t q u a r t e r of the century. Between 1877 and 1889, the cost 

of the n a t i o n a l basket of b u t t e r , bread, tea, milk and meat f e l l by 

about 30%, and i t i s t h i s period t h a t saw an appreciable r i s e i n 

n u t r i t i o n a l standards. Cheaper food imports on r e f r i d g e r a t e d and 

freezer ships, and the development of cheap margarine a l l i e d w i t h the 

f a l l i n g p r i c e of consumer goods, led to. a r i s e i n the v a r i e t y and 

q u a n t i t y of the working class d i e t . By the end of the nineteenth 

century, weekly bread consumption had dropped to 71b5 per family, and 

consumption of sugar, meat and milk had r i s e n . This i s important, given 

t h a t the staples of both r u r a l and urban d i e t s were bread, potatoes and 

tea, Burnett, however, found on the evidence of seventeen surveys 

comprising 2 500 f a m i l i e s , t h a t the improvements d i d not occur much 

before the l a s t decade of the century(177). Surveys on London 

sc h o o l c h i l d r e n i n 1889-r;i95 revealed t h a t 50 000 were underfed; and the 

Government of 1904 was shocked a t the low standards of n u t r i t i o n 

achieved by the masses. Although c a l o r i f i c intake may have been 

adequate, and t h i s i s by no means assured, the working class d i e t was 

low i n p r o t e i n and d e f i c i e n t i n several vitamins, notably C and D. This 

may be responsible f o r the high l e v e l s of r i c k e t s which p r e v a i l e d , 

p a r t i c u 1 a r 1 y i n towns. 

54 



Wohl(178), too, regards a d u l t e r a t i o n as an important issue. I t began to 

a f f e c t more f o o d s t u f f s as the century progressed and i n 1872, an 

i n v e s t i g a t i o n i n t o bread found t h a t h a l f of i t was contaminated with 

alum. Alum i s not poisonous, but does i n h i b i t d i g e s t i o n , thus reducing 

the n u t r i t i o n a l value of other foods. In 1877, the Local Government 

Board found t h a t a quarter of the milk was watered or contained chalk; 

and a t e n t h of the b u t t e r , and eighth of the bread and h a l f of the g i n 

contained copper. Milk a d u l t e r a t i o n continued u n t i l the end of the 

century, even though i t was made an offence i n 1860. In major c i t i e s , 

between a quarter and a h a l f of the milk was contaminated. In Finsbury 

i n 1903, 32% of the milk had pus i n and 40%, d i r t . I n 1901, lOX of a l l 

cows s t i l l produced tubercular milk. Meat q u a l i t y was dubious too. The 

Pr i v y Council f i n d i n g s of 1862 revealed t h a t one f i f t h of butchers meat 

was d e r i v e d from diseased animals, i n c l u d i n g those who had died from 

a n t h r a c i d and anthracoid diseases. The consumption of measly meat meant 

t h a t tapeworm was common i n the working class. Therefore, i t i s perhaps 

f o r t u n a t e t h a t the popula t i o n was unable t o buy vast q u a n t i t i e s of these 

products, since many were p o t e n t i a l l y l e t h a l . Nevertheless, Uohl does 

provide support f o r McKeown i n a quotation from the WHO, They found 

t h a t where s a n i t a r y c o n d i t i o n s are rudimentary and disease i s endemic, 

d i e t may be the c r u c i a l f a c t o r a f f e c t i n g h ealth, 

McKeown may well be c o r r e c t t o associate d i e t w i t h t u b e r c u l o s i s 

m o r t a l i t y ; but h i s emphasis on t h i s one f a c t o r seems extreme. The 

proper evidence i s not a v a i l a b l e t o give p o s i t i v e proof t o his claims;^ 

and t o argue f o r i t simply, because there i s no other obvious c o n t r i b u t o r 

i s u n s a t i s f a c t o r y . 
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C r i t i c i s m s of the McKeown hypothesis 

On s c a r l e t fever, Mckeown i s unchallenged, and h i s argumants f o r 

d i s c o u n t i n g the i n f l u e n c e of medical science seem v a l i d ( 1 7 9 ) , 

Woodward's attempts t o argue a p o s i t i v e r o l e f o r medicine are not 

convincingC180), 

> 

Woods and Hinde are h i g h l y c r i t i c a l C l S l ) of the Holmesian logic of 

McKeown's work, which they regard as unsuitable f o r h i s t o r i c a l analysis. 

They are also i n disagreement over the f a c t o r a l weighting, es p e c i a l l y 

t h a t assigned to environmental improvement, i n c l u d i n g d i e t . Instead, 

they give emphasis to the s a n i t a r y reforms, notably those i n v o l v i n g the 

water supply. Sanitary improvements, they argue, are the greatest 

c o n t r i b u t o r t o narrowing the d i s t r i b u t i o n of m o r t a l i t y experience 

between environments, and causing an increase i n l i f e expectancy. They 

also s t r e s s the e f f e c t of l o c a l a d m i n i s t r a t i o n . Thus, "the worst 

e f f e c t s of u r b a n i s a t i o n were counteracted Cby the s a n i t a r y r e v o l u t i o n ! 

i n : t h e l a s t decades of the V i c t o r i a n era, and t h i s .... alone was 

s u f f i c i e n t t o begin the .... decline i n n a t i o n a l m o r t a l i t y rates".(180) 

Woods and Woodward(183) disagree w i t h McKeown over the need to f i n d / 

d i r e c t evidence of the r i s e i n the standard of l i v i n g i n the nineteenth 

century, and t o show t h a t there i s a causal l i n k between t h i s and the 

f a l l i n m o r t a l i t y . They also question the quantative c o n t r i b u t i o n of 

each f a c t o r , The standard of l i v i n g , though c o n t r o v e r s i a l , i s generally 

agreed t o have r i s e n i n the l a t e nineteenth century, and possibly from 

1840. There are s t i l l arguments regarding advances during the early 
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stages of the i n d u s t r i a l r e v o l u t i o n . Therefore, the second ha l f of the 

century shows clear evidence of r i s i n g wages and f a l l i n g cost of l i v i n g , 

and these improvements seemed p e c u l i a r l y favourable to the working 

class. I n a d d i t i o n , m o r t a l i t y was f a l l i n g , but were these two 

occurences related? 

Woods and Woodward argue t h a t recent studies of underdeveloped countries 

show th a t i t i s possible f o r l i f e expectancy t o r i s e without economic 

stimulus or r i s i n g per capita income. Substantial change, instead, i s 

l i k e l y to be l i n k e d to improvements i n public and p r i v a t e health and to 

the p r o v i s i o n of basic medical care. B r i t a i n may have d i f f e r e d from 

t h i s model, owing t o the high incidence of tub e r c u l o s i s and the huge 

impact t h a t t h a t one disease had on m o r t a l i t y l e v e l s . However, i n 

theory, increased l i v i n g standards should create an opportunity for l i f e 

expectancy t o climb, and i t i s reasonable t o associate the two for 

nineteenth century England, 

Woods and Woodward also quibble over McKeown's weighting of c o n t r i b u t i n g 

f a c t o r s . Their c r i t i c i s m i s t h a t McKeown i s making a connection between 

mere observation of which diseases became less s t a t i s t i c a l l y s i g n i f i c a n t 

and the l i k e l y major influence on these diseases, and then q u a n t i f y i n g 

them numerically on the basis of t h i s data alone. For example, to state 

t h a t bowel i n f e c t i o n s represented one quarter of the decline of 

m o r t a l i t y , and t h a t , because s a n i t a r y improvements were coincident with 

t h i s d e c l i n e , s a n i t a r y reform caused the o v e r a l l m o r t a l i t y t o f a l l by a 

quarter i s too b i g an assumption. 
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McKeown's hypothesis i s not, t h e r e f o r e , accepted wit h o u t reservations. 

However, i t i s reasonable t o -state t h a t environmental f a c t o r s , l i k e 

s a n i t a r y reform and improvements i n l i v i n g standards and, possibly, 

d i e t , d i d a f f e c t m o r t a l i t y , e s p e c i a l l y through t h e i r i n t e r a c t i o n with 

s p e c i f i c diseases, In order t o apply t h i s model to l o c a l data, i t i s 

necessary t o i s o l a t e the areas t o which i t r e f e r s , namely a f a l l i n 

s c a r l e t fever, smallpox, t u b e r c u l o s i s , the typhus and cholera groups, 

and a s l i g h t f a l l i n whooping cough. There should be no major f a l l i n 

any other group, In a d d i t i o n , i t w i l l be hoped t o c o r r e l a t e f a l l s i n 

the water-food borne i n f e c t i o n s t o environmental improvements, 

e s p e c i a l l y as regards the water supply; and to associate the decline i n 

t u b e r c u l o s i s and typhus, w i t h improvements i n l i v i n g standards. Scarlet 

fever need not be c o r r e l a t e d w i t h any s p e c i f i c measures. 



CHAPTER THREE 

LOCAL STATISTICAL EVIDENCE 

The examination of l o c a l s t a t i s t i c a l patterns i s intended to provide a 

comparison w i t h the n a t i o n a l f i g u r e s ; and to i s o l a t e the i n d i v i d u a l 

trends i n the general death rates and the cause s p e c i f i c m o r t a l i t y rates 

f o r c e r t a i n diseases. This i s necessary t o determine whether the same 

diseases i m p l i c a t e d i n the f a l l of the nat i o n a l death rates were 

responsible f o r the l o c a l declines. The diseases are s c a r l e t fever; 

t u b e r c u l o s i s ; the typhus group; cholera, diarrhoea and dysentery; and 

smallpox. I t i s also i n t e r e s t i n g t o observe whether the other p r i n c i p a l 

diseases followed the n a t i o n a l p a t t e r n , thus, a r i s e i n the m o r t a l i t y 

from measles and d i p h t h e r i a , and a minor downward f l u c t u a t i o n ' f o r 

whooping cough. 

The l o c a l f i g u r e s are, necessarily, less complete and d e t a i l e d than the 

n a t i o n a l s t a t i s t i c s , I n s t i t u t i o n s f o r the c o l l a t i o n of such information 

were es t a b l i s h e d a t d i f f e r e n t times i n d i f f e r e n t places, and f o r 

d i f f e r e n t p u r p o s e s ( l ) ; and the data they c o l l e c t e d i s of v a r i a b l e 

q u a n t i t y and q u a l i t y , The d i v e r s i t y i n the mater i a l a v a i l a b l e means 

t h a t f u l l comparison i s impossible. Nevertheless, i t i s hoped to 

develop a sense of the trends i n m o r t a l i t y and c e r t a i n disease 

categories, and these w i l l be s u f f i c i e n t t o demonstrate the degree of 

co m p a t a b i l i t y between McKeown's nat i o n a l f i g u r e s and the l o c a l 

s t a t i s t i c a l evidence; and to i d e n t i f y the beginning of the declines, 

thus p r o v i d i n g the chronological p o i n t a t which c o r r e l a t i o n w i t h any 
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environrnent-al changes should be sought. I n the f o l l o w i n g chapter, the 

j u x t a p o s i t i o n of the m o r t a l i t y p a t t e r n w i t h features of the s a n i t a r y and 

environmental reform programme i n each town w i l l enable causal f a c t o r s 

i n any d e c l i n e t o be i d e n t i f i e d , For ease of comparison, the national 

f i g u r e s w i l l be repeated here, alongside the l o c a l data, 

Population 

The speed of p o p u l a t i o n growth and urbanisation has been explored 

e a r l i e r . Here, the f i g u r e s f o r the i n d i v i d u a l towns studied, along w i t h 

the n a t i o n a l averages are given. These i l l u s t r a t e the d i f f e r e n t sizes 

and i n d u s t r i a l c a p a b i l i t i e s of the chosen c i t i e s ; and t h e i r demographic 

fortunes throughout the nineteenth century; 

TABLE 3.1 

Population rates per 1 000, selected towns: 1801-1911(2) 

Year Bath Birmingham Nottingham England & 
1801 33 71 29 9 Obi 
1811 38 'c'c' 34 10 332 
1321 47 102 40 12 106 
1831 51 144 50 13 994 
1841 53 183 52 15 929 
1851 54 233 57 17 938 
1361 53 296 75 20 119 
1871 53 344 87 22 789 
1881 V 52 401 187 26 046 
1891 52 478 214 29 086 
1901 50 522 240 :-!'> 612 
1911 51 526 260 36 1 36 
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The po p u l a t i o n s t a t i s t i c s show t h a t Bath was expanding u n t i l the ISSOs, 

although not at a r a t e beyond t h a t of the nat i o n , whereafter i t ' s growth 

stopped and the population remained steady. Birmingham grew fas t e r than 

the n a t i o n a l average r a t e , increasing i t ' s population by 73% between 

1801 and 1831; and redoubling i t between 1831 and 1871, I t continued to 

expand down t o the end of the century. Nottingham's growth d i d not 

g r e a t l y exceed t h a t of the n a t i o n i n general i n the f i r s t t h i r t y years, 

and i n the 1831-1841 decade, dropped beneath i t . There was a major 

increase i n population by 1881. 

Mortality rates 

The general m o r t a l i t y rates are of a less consistent q u a l i t y than the 

pop u l a t i o n f i g u r e s . The n a t i o n a l data i s f u l l y documented and r e l i a b l e , 

but the l o c a l s t a t i s t i c s are not. For Bath, the annual f i g u r e s are 

a v a i l a b l e only from 1880, Previous to t h a t , the Medical O f f i c e r of 

Health r e p o r t s were weekly, w i t h q u a r t e r l y f i g u r e s being given i n each 

case. For the purposes of t h i s research, t h e r e f o r e , a s i n g l e week was 

selected, and the reports s t u d i e d f o r t h a t week, 1866-1875(3), This 

arrangement means t h a t there i s i n s u f f i c i e n t d e t a i l a v a i l a b l e f o r annual 

comparisons, and, although m o r t a l i t y rates per quarter are an adequate 

guide of the general trend, the weekly evidence of cause s p e c i f i c 

m o r t a l i t y cannot be extrapolated t o provide adequate data f o r analysis. 

For t h a t reason, cause s p e c i f i c m o r t a l i t y rates w i l l be taken from 1880 

onwards, w i t h the a d d i t i o n o f ^ t h e s t a t i s t i c s f o r zymotic m o r t a l i t y from 

1875, which were provided i n the 1880 r e p o r t . 
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Mortality in Bath 

The general death rates f o r Bath are taken from the Spring Quarter 

f i g u r e s , 1866-1875, and from the annual reports of 1880, 1890 and 1900. 

They are as f o l l o w s ; 

TABLE 3.2 

Mortality rate per 1 000: Bath ared England & Uale5(4), 

Bath England & Wales 

1865 23.2 
1866 25.7 
1870 31.9 22,9 
1875 24,9 22.7 
1880 20.4 20,5 
1885 19,2 
1886 21.1 
1390 19.4 19,5 
1900 17,7 18,2 

The t r e n d i n the death r a t e a t Bath shows a f a l l from 1870, The f i g u r e s 

up u n t i l 1870 are Spring Quarter rates, and, so, cannot be taken as 

wholly re p r e s e n t a t i v e . However, the sp r i n g q u a r t e r l y rate i n 1875 was 

24,5, the annual f i g u r e , provided by the 1880 r e p o r t , was 24,9, 

Although t h i s cannot be taken as a guarantee of the accuracy of the 

q u a r t e r l y r a t e i n r e l a t i o n t o the annual r a t e , i t suggests t h a t the 

q u a r t e r l y f i g u r e s are not l i k e l y t o be t o t a l l y out of l i n e w i t h those 

f o r the year. Therefore, i f the s t a t i s t i c s are accepted, the Bath rate 

of m o r t a l i t y d i d not s l i p below the average n a t i o n a l r a t e u n t i l 1880, 



Following a s l i g h t a b e r r a t i o n i n 1886, the m o r t a l i t y plunged to 0,5 per 

thousand below the n a t i o n a l f i g u r e by 1900. The 1870 f i g u r e f o r Bath i s 

s i g n i f i c a n t l y higher t h a t the r a t e i n 1869, 25.9, and t h a t i n 1871 and 

1872, 28,1 and 24.1. The s c a r l a t i n a and smallpox epidemics which were 

abroad i n 1870-1(S), may have i n f l a t e d the f i g u r e , p a r t i c u l a r l y i f a 

large p r o p o r t i o n of deaths occurred i n the spring. Even i f the 1870 

f i g u r e i s discounted, however, the beginning of a downturn i n m o r t a l i t y 

i s not evident before the 1870s. Thus, changes l i k e l y t o a f f e c t death 

from c e r t a i n causes must be sought from t h i s period. 

Cause s p e c i f i c mortality 

I t i s unfortunate t h a t the annual f i g u r e s f o r zymotic disease are not 

a v a i l a b l e previous to 1875, The zymotic c l a s s i f i c a t i o n i n Bath was 

taken to include smallpox, s c a r l e t fever, measles, d i p h t h e r i a , whooping-

cough, diarrhoea, and typhoid f e v e r ( 6 ) , P h t h i s i s was entered under 

c o n s t i t u t i o n a l disease, even a f t e r the I88O5 when the i n f e c t i o u s nature 

of the disease became known(7). 
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TABLE 3.3 

Mortality from zymotic diseases per 1 000 of the population: 
1875-1900C8), 

1875 0,9 
1376 3,3 
1877 2,1 
1878 1,4 
1879 1,5 
1880 1,9 
1886 0.4 
1887 0.3 
1888 1,3 
1889 0,3 
1890 0,2 
1900 0,7 

I n f e c t i o u s disease, o m i t t i n g p h t h i s i s , declined from the mid 1870s, w i t h 

the 1875 f i g u r e representing an anomaly, In 1890, the Medical O f f i c e r 

of Health r e f e r r e d to the unusual prevalence of s c a r l e t fever, and 41 

cases were n o t i f i e d t h a t year(9), However, there were no deaths(lO), 

This evidence supports the theory of a change i n the character of the 

haemolytic s t r e p t o c o c c i , which rendered s c a r l e t fever less l e t h a l . 

Smallpox r e g i s t e r e d 39 deaths i n 1860(11), but a f t e r t h a t i t disappeared 

from the m o r t a l i t y t a b l e s , and no cases were n o t i f i e d a f t e r 1890 when 

n o t i f i c a t i o n of i n f e c t i o u s diseases was introduced(12), Smallpox d i d 

not appear i n any of the weekly r e p o r t s 1866-75, and although t h i s i n no 

way proves t h a t i t d i d not cause any deaths, i t i s perhaps s i g n i f i c a n t 

i n t h a t a l l the other zymotic diseases appeared r e g u l a r l y i n those 

r e p o r t s d S ) , Bath had s u f f e r e d 361 deaths from smallpox i n the 1837-40 

epidemic(14), 
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I n terms of r e s p i r a t o r y diseases, b r o n c h i t i s , pneumonia and p h t h i s i s a l l 

appeared r e g u l a r l y i n the weekly s t a t i s t i c s , and accounted f o r 

s i g n i f i c a n t numbers i n the annual death count; 

TABLE 3.4 

, Deaths from respiratory diseasesdS) 

Ph t h i s i s Bronchitis Pneumonia 

1880 95 123 54 
1890 80 123 62 
1900 54 92 56 

I n 1900, tubercular m e n i n g i t i s and other forms of t u b e r c u l o s i s accounted 

f o r a f u r t h e r 23 deat.hs(16). The Medical O f f i c e r i n 1900, recorded that 

t u b e r c u l o s i s had the t h i r d highest t o t a l i n the m o r t a l i t y t a b l e , 

preceded only by heart disease, 93, and b r o n c h i t i s , 92(17), Two t h i r d s 

of the tubercular deaths were among those aged under 45 y e a r s d S ) , The 

high number of heart disease cases was not s u r p r i s i n g given the age 

s t r u c t u r e of the p o p u l a t i o n of Bath(19), Although i t i s not possible to 

p i n p o i n t the moment of d e c l i n e i n t u b e r c u l o s i s , i t c e r t a i n l y appeared to 

be f a l l i n g from 1880; and Frederick F i e l d ' s evidence i n 1841, gave a 

t o t a l of 185 deaths from consumption and decline, representing one s i x t h 

of the whole m o r t a l i t y f o r the year(20). In 1880 the p r o p o r t i o n was one 

eleventh, and the a c t u a l number of deaths had almost halved by t h a t 

year, In 1890, p h t h i s i s accounted f o r less than one t w e l f t h ; and by 

1900. i t accounted f o r one f i f t e e n t h of the death rate i n Bath, 
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I n f a n t m o r t a l i t y i n Bath was high, but i t d i d begin to decline well 

before the n a t i o n a l l e v e l s ; 

TABLE 3.5 

Infant mortality per 1 000 l i v e births; 1880-1900(21) 

Bath England & Wales 

1880 154 153 
1385 138 
1886 138 
1390 134 151 
1900 126 154 

The f a l l i n i n f a n t m o r t a l i t y i n Bath i s surprising., since the national 

i n f a n t m o r t a l i t y r a t e remained steady u n t i l the t w e n t i e t h century, 

I n f a n t m o r t a l i t y i s an extremely s e n s i t i v e barometer of environmental 

conditions(22) and these f i g u r e s suggest t h a t Bath's environment may 

have become s i g n i f i c a n t l y improved i n the l a s t twenty years of the 

nineteenth century, 

i 

The a v a i l a b l e s t a t i s t i c s f o r Bath accord reasonably w e l l w i t h the 

McKeown hypothesis. Smallpox seems t o have been l i t t l e represented, and 

s c a r l e t fever evidenced a decline both i n deaths and v i r u l e n c e . 

Tuberculosis m o r t a l i t y f e l l d e f i n i t e l y from 1880, and was probably 

d e c l i n i n g before t h a t . Typhus disappeared from Bath i n the l a s t quarter 

of the century, There were c e r t a i n l y no deaths from i t i n 1880, 1890 

and 1900, and no cases e i t h e r i n the l a s t two named years, The zymotic 
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class declined as a whole, and i n i t were contained diarrhoea, typhoid, 

and cholera. The i n d i v i d u a l deaths from these three, and measles, 

whooping cough and diphtheria/croup are given below; 

TABLE 3.6 

Deathis from certain diseases: 1880-1900(23), 

1^0 1890 1900 

Typhoid 14 2 
Diarrhoea 7 8 7 
Cholera 
Measles 7 2 4 
Whooping 

Cough 14 20 9 
D i p h t h e r i a 9 2 9 

Diarrhoea was the only disease not t o r e g i s t e r a d e c l i n e , although the 

f i g u r e s could be deceptive since they only show the m o r t a l i t y i n three 

years. I t i s possible t h a t major f l u c t u a t i o n s occurred, and t h a t one or 

more of the f i g u r e s represents a temporary r e s p i t e i n v i r u l e n c e , Bath, 

then, shows s t a t i s t i c a l c o r r e l a t i o n w i t h McKeown. I n the f o l l o w i n g 

chapters, the extent t o which the l o c a l evidence supports h i s f i n d i n g s 

on the causal f a c t o r s of d e c l i n e w i l l be explored. 

Mortality in Birmingham 

The death r a t e s f o r Birmingham are taken from various sources(24), since 

the Medical O f f i c e r of Health reports a v a i l a b l e only begin i n 1880, 
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TABLE 3.7 

Death rate per 1 000; Birmingham and England & Wales.(25) 

Birmingham England & Wales 

1811-20 25,1 23.0 
1848 30.1 20,0 
1351-60 26,5 22.2 
1871-5 25.2 21.9 
1880 20.5 20.5 
1890 , 20.0 19,5 
1900 20.8 18,2 

Although these f i g u r e s are not evenly d i s t r i b u t e d c h r o n o l o g i c a l l y , they 

do g i v e an i n d i c a t i o n of the trend i n the m o r t a l i t y of Birmingham, 

Hence, the death r a t e does not show evidence of dec l i n e u n t i l the 1370s, 

but t h a t d e c l i n e i s very steep. By 1880, the death r a t e i s equal t o 

t h a t of the n a t i o n , although i t never f a l l s beneath i t , and, i n f a c t , 

loses p a r i t y i n the next decade. The r i s e i n 1900 i s noticeable, 

Cause s p e c i f i c m o r t a l i t y 

Figures f o r the m o r t a l i t y from d i f f e r e n t diseases are only c o n s i s t e n t l y 

a v a i l a b l e from 1870, However, comments made by doctors(26) do give an 

i n d i c a t i o n of the l e v e l s of c e r t a i n diseases. Thus, i n 1366, typhus was 

p r e v a i l i n g a t a l e v e l higher than t h a t f o r the n a t i o n a t larqe(27). In 

a d d i t i o n , i t was s t a t e d t h a t deaths from cholera, diarrhoea and 

dysentery had accounted, throughout the century, f o r one-twentieth of 

a l l deaths n a t i o n a l l y . I n Liverpool, Leeds and Birmingham, however, the 

pr o p o r t i o n s were one eleventh to one t w e l f t h ( 2 8 ) . The emergence and 



prevalence of d i p h t h e r i a was also noticed i n 1866(29); as was the 

immunity from a s i a t i c cholera which Birmingham had sustained through 

each successive epidemicOO). 

The death r a t e from zymotic diseases from 1870 onwards i s given below; 

TABLE 3.8 

Mortality from specific zymotic diseases; 1871-1910(31) 

Smallpox 
Measles 
Sc a r l e t fever 
Diphtheria 
Whooping cough 
Typhus 
Typhoid 
Diarrhoea li 

dysentery 
P h t h i s i s 

1871-80 1^1-90 1891-1900 1900-

0.44 0.08 0,10 — 
0.44 0.60 0,52 0,53 
1 , 12 0.42 0,30 0,24 
0,22 0,15 0.30 0,30 
0,90 0,66 0,59 0,54 
0,02 
0,33 0.18 0,25 0,15 

1 ,84 1 .27 1 .27 1,15 
2,48 2.15 1 .99 1 ,29 

These f i g u r e s show a steady decline i n the zymotic class of disease. In 

f a c t , i n 1880, the zymotic group (smallpox, measles, s c a r l e t fever, 

whooping cough, typhoid, diarrhoea, cholera and f e v e r ) accounted f o r 

16.3% of a l l deaths (32). In 1890, the percentage was 13.7% (33); and 

i n 1900, 12.6%(34). Within t h i s group, smallpox and typhus ceased t o 

claim any v i c t i m s ( 3 5 ) . Measles d i d not show any evidence of decline, 

nor d i d d i p h t h e r i a , which indeed increased. Whooping cough and s c a r l e t 

fever d e c l i n e d , s c a r l e t fever d r a m a t i c a l l y , and whooping cough f a i r l y 

s u b s t a n t i a l l y . Typhoid, except f o r a r i s e i n the 1891-1900 period, also 
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evidenced a f a l l i n m o r t a l i t y ; as d i d diarrhoea and dysentery, P h t h i s i s 

showed a steady decrease, too, accounting f o r 3,3% of the t o t a l 

m o r t a l i t y i n 1880, but 7,5% by 1900(36), Nevertheless, the r e s p i r a t o r y 

diseases were s t i l l a powerful force. B r o n c h i t i s , pneumonia and 

p h t h i s i s caused 28,9% of the whole m o r t a l i t y of Birmingham i n 1880, 

30,1% i n 1890 and, s t i l l , 27.9% i n 1900(37) 

TABLE 3.9 

Mortality from respiratory diseases: J880-1900(38) 

Phthisis Bronchitis Pneumonia 

1880 718 1175 453 
1390 312 1299 791 
1900 317 combined w i t h p l e u r i s y 2227 

The i n f e c t i o u s diseases i n Birmingham f o l l o w the McKeown hypothesis i n 

trend. I t i s unfortunate t h a t the f i g u r e s f o r e a r l i e r i n the century 

are not a v a i l a b l e , since i t i s impossible t o s t a t e when each disease 

began t o f a l l , a p a r t i c u l a r l y important question w i t h regard to 

p h t h i s i s . Nevertheless, the s t a t i s t i c s given show t h a t there was a very 

s u b s t a n t i a l drop-off i n m o r t a l i t y from s c a r l e t fever and typhoid a f t e r 

1870. Typhus was of l i t t l e impact even i n 1871-80, The smallpox 

s t a t i s t i c f o r 1871-80 may be i n f l a t e d because of the epidemic of 

1871-2(39), The decline i n whooping cough seems rather more s u b s t a n t i a l 

than McKeown suggested(40), but i t i s only because of the f a l l between 

1871-30 and 1381-90, A f t e r t h i s p o i n t , the d e c l i n e slows s i g n i f i c a n t l y . 
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Without the f i g u r e s f o r e a r l i e r i n the century, i t i s impossible t o 

compare the r a t e f o r 1861-70, to determine whether 1871-80 represented a 

sudden peak i n m o r t a l i t y . Given t h a t whooping cough was o f t e n an 

accompaniment to other zymotic epidemics, t h i s i s possible,(40) 

Infant mortality 

The s t a t i s t i c s f o r t h i s are, again, scarce. However, i n 1841, i t was 

s t a t e d t h a t the i n f a n t m o r t a l i t y r a t e i n Birmingham was very high, 

exceeding t h a t of the metropolis and the a g r i c u l t u r a l d i s t r i c t s , 

although not of the other large towns(42), However, i n 1880, the rate 

was 184,3 per 1 000 l i v e b i r t h s ( 4 3 ) . Unfortunately, because of the lack 

of data regarding b i r t h r ates, the same s t a t i s t i c cannot be provided f o r 

the 1890 and 1900 r e p o r t . Instead, the p r o p o r t i o n of a l l deaths 

represented by i n f a n t deaths i s given, hence, 34,1% i n 1880; 27,1% i n 

1890 and 30,9% i n 1900(44), These f i g u r e s are not as i l l u m i n a t i n g as 

those per 1 000 l i v e b i r t h s , but they seem to show t h a t i n f a n t m o r t a l i t y 

was not d e c l i n i n g i n Birmingham i n the nineteenth century. 

Nottingham Mortality. -t 

The general death rates f o r Nottingham are derived from the sanitary 

committee r e p o r t s 1855-1870, and from the annual r e p o r t s of the Medical 

O f f i c e r of Health f o r 1835, 1890 and 1900, 
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TABLE 3.10 

Mortality rate per 1 000: Nottingham and England & Wale5(45), 

Nottingham England & Wales 

1855 25 22.6 
1865 24 23.2 
1870 24 22.9 
1875 26.6 22.7 
1880 23.3 20.5 
1885 , 18.2 19.2 
1890 19.0 19.5 
1895 18.5 18.7 
1900 19.2 18.2 

The trend, t h e r e f o r e , shows a d e c l i n e from the mid 1870s, w i t h a s w i f t 

f a l l over the decade 1875-1885. Thereafter the decline slows, Not u n t i l 

1885, does Nottingham's death r a t e f a l l below t h a t of the country, nor 

indeed below the 23 per 1 000 l i m i t designated by the General Board of 

Health as c o n s t i t u t i n g an unacceptable l e v e l of m o r t a l i t y ( 4 6 ) . In 1885, 

Nottingham a t t a i n e d i t ' s lowest m o r t a l i t y rate on record, by far(47),and 

was also able t o claim the t h i r d lowest m o r t a l i t y r a t e out of the 

twenty-eight great towns of England and Wales(48), This achievement was 

sustained i n 1890, but, by 1900, Nottingham had f a l l e n to nineteenth out 

of the t h i r t y - t h r e e c i t i e s termed great towns(49). S i g n i f i c a n t changes 

i n conditions should be n o t i c e a b l e i n Nottingham around the 1870s. 

Cause s p e c i f i c mortality 

Figures f o r zymotic diseases are a v a i l a b l e from 1855, and the zymotic 

m o r t a l i t y r a t e from 1856. The zymotic death rat e included smallpox. 



measles, s c a r l e t fever, d i p h t h e r i a , whooping-cough, 'fever', diarrhoea 

and p h t h i s i s , 

TABLE 3.11 

Death rates per 1 000 from the principal zymotic diseases: 
1856-1900(50) 

Nottingham England & Wales 

1856-60 5.98 4.03 
1861-5 3.83 4.22 
1866-70 4.34 4.08 
1871-5 4.30 3.76 
1376-80 3,0 2.94 
1331-5 3.22 2.32 
1836-90 2,39 2,25 
1395 2.64 2, 14 
1 900 2.35 2,0 

Apart from the quinquennium ly61-5, the l o c a l zymotic m o r t a l i t y exceeded 

t h a t of the n a t i o n . The s p e c i f i c rates are as f o l l o w s ; 

73 



TABLE 3.12 

Sp e c i f i c zymotic death rates per 1 000: 1856-1900(51) 

SX = smallpox; M = measles; SF = s c a r l e t fever; DIPH = d i p h t h e r i a ; WC 
whooping cough; F = fever; DIA = diarrhoea; P&TB = p h t h i s i s and 
t u b e r c u l o s i s . 

SX M SF DIPH uc F DIA P2fTB 

1856--60 0.21 0.8 1 .08 0,13 0,76 1 .02 2.0 3.22 
1861--5 0.09 0.43 0,98 0,12 0,51 0.78 1 .09 3, 19 
1866--70 b. 07 0.44 0,73 0,09 0.51 0.92 1 .57 2,78 
1371--5 0.79 0.31 0.53 0.02 0.26 0.84 1 ,53 2,42 
1876--80 0.35 0,62 0.03 0.43 0,34 1 ,06 1 ,85 
1881--5 0.06 0,41 0,77 0.12 0.46 0.31 1 ,09 1 ,99 
1886--90 0.01 0.42 0.11 0.06 0.45 0.31 1 .04 1 ,52 
1895 0,23 0.04 0.14 0.24 0. 60 2. 10 
1900 0.19 0,23 0.12 0.43 0.32 1 .08 2.02 

These s t a t i s t i c s show a d e f i n i t e f a l l i n the m o r t a l i t y f o r smallpox, 

measles, s c a r l e t fever, fever, -and p h t h i s i s and t u b e r c u l o s i s . The 

d i p h t h e r i a r a t e was v a r i a b l e , but the 1900 t o t a l was the same as th a t 

f o r 1881-5, and only 0,01 down on 1856-60, Whooping cough declined from 

1856-60 t o 1871-80, then rose again, and steadied a t t h a t l e v e l . 

Diarrhoea maintained a f a i r l y high r a t e , although the was no r e p e t i t i o n 

of the 1856-60 l e v e l . Thus, the i n d i v i d u a l diseases conform to 

McKeown's p a t t e r n , w i t h p h t h i s i s and tuber c u l o s i s d e c l i n i n g s t e a d i l y 

from the 1850s, although there was a pick-up i n the r a t e i n the l a s t 

f i v e years; smallpox disappeared, and s c a r l e t fever m o r t a l i t y f e l l from 

1356-60, D i p h t h e r i a and diarrhoea f a i l e d to decline, and the f a l l i n 

the whooping cough f i g u r e s was small. Only measles f a i l s a bsolutely to 

f i t the McKeown model, and even then, i t maintained a high l e v e l u n t i l 

1890, Fever i s too nebulous a term t o be analysed here. 
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TABLE 3.13 

Deaths frtjm certain diseases: 1855-19(X)<52), 

Phthisis Pneumonia Bronchitis Typhus Typhoid 

1855 216 65 — — 
1865 218 95 185 26 Cine typhoid) 
1869 175 14 
1875 6 61 
1880 — 58 
1885 ^92 225 568 — 42 
1890 400 314 514 — 58 
1900 339 343 504 — 75 

The r e s p i r a t o r y diseases were not receding i n i n t e n s i t y , but typhus 

vanished from the death r a t e s , and typhoid appeared t o be d e c l i n i n g 

u n t i l 1885, The f i g u r e s representing the percentage of the t o t a l deaths 

s u b s t a n t i a t e t h i s p i c t u r e , typhoid accounted f o r 2.8% i n 1875; 1 .2% i n 

1880; 1,0% i n 1885, and then rose to 1,4% i n 1890, and again to 1,6% i n 

1900. This f a i l s t o concur w i t h licKeown's n a t i o n a l f i n d i n g s , The 

Medical O f f i c e r of Health, however, i d e n t i f i e d a very l o c a l i s e d p i c t u r e 

f o r e n t e r i c fever(53), which may explain the anomaly i n a manner 

compatible w i t h McKeown's theory. 

S c a r l e t fever declined i n m o r t a l i t y , and, seemingly, i n terms of 

v i r u l e n c e . I n 1885, the Medical O f f i c e r of Health described s c a r l e t 

fever as continuing the remarkable decrease since 1881(54); and i n 1890 

re p o r t e d t h a t m o r t a l i t y f o r the disease had f a l l e n t o 66% below the past 

ten years averageCSS). Incidence was s t i l l high, however, 390 cases i n 

1835; 984 i n 1890; 1 250 i n 1895; and 1 394 i n 1900(56), This argues 

t h a t the v i r u s was had become less l e t h a l , 



Infant Mortality 

The l e v e l of infant- t f i o r t a l i t y i n Nottingham was high throughout the 

century, never f a l l i n g below the n a t i o n a l r a t e s , However, there d i d 

appear to be a l u l l , 1885-1895, although t h i s phenomenon was matched i n 

the n a t i o n a l r a t e , so may represent a country-wide f l u c t u a t i o n . I f t h i s 

were so, then i t i s u n l i k e l y t o be a s i g n of a sudden d r a s t i c 

improvement i n the environmental conditions of Nottingham, In terms of 

the other large towns, Nottingham had the s i x t e e n t h lowest m o r t a l i t y out 

of twenty e i g h t i n 1885; the f o u r t h lowest i n 1890; but i n 1900, i t was 

s t a t e d t h a t , f o r the p e r i o d 1890-99, Nottingham's average i n f a n t 

m o r t a l i t y had been 179 per thousand, and t h a t of the t h i r t y - t h r e e large 

towns. 172,(57) 

TABLE 3.14 

Infant mortality per 1 000 l i v e b i r t h s ; 1856-1900(58) 

Nottingham England & Uales 

1856-60 209 153 
1861-5 192 151 
1866-70 200 159 
1871-5 192 ' 153 
1875 199 158 
1830 201 153 
1885 158 138 
1890 158 151 
1895 189 161 
1900 196 154 
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Nottingham shows a s u b s t a n t i a l c o r r e l a t i o n with McKeown's national 

s t a t i s t i c a l trends, 
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CHAPTER FOUR 

PRE-DECLINE CONDITIONS. 

The m o r t a l i t y p i c t u r e s suggest t h a t the death r a t e d i d not begin to 

decl i n e i n any of the towns before 1870, Therefore, the f i r s t p art of 

the f o l l o w i n g chapter w i l l be dedicated to an ev a l u a t i o n of local 

c o n d i t i o n s before the downturn, w i t h major concentration on the evidence 

up t o mid-century. 

BATH 

Bath was a f l o u r i s h i n g spa town of the eighteenth century, and, at the 

end of the century, i t was bigger than towns such as Liverpool, 

Manchester, Birmingham, B r i s t o l and Nottingham(1), The i n f l u x of 

v i s i t o r s continued i n the f i r s t few decades of the nineteenth century . 

and Bath's population rose by 16%, 1801-11 and by 21%, 1811-21, rates 

which are roughly equivalent t o the na t i o n a l growth(2). Wealth was 

s t i l l being a t t r a c t e d i n t o the c i t y ; the Kennet and Avon canal opened i n 

1810(3); and the Gas L i g h t and Coke company was established i n 1317(4), 

The 1820s saw speculation about a r a i l r o a d to connect Bath with 

B r i s t o l ( 5 ) ; and Bath was s t i l l a s o c i a l success i n the 1830s, w i t h i t ' s 

baths crowded; i t ' s concerts u n r i v a l l e d ; and i t ' s t h e a t r e judged second 

only t o t h a t of London(6), The occupational index(7) shows a town 

geared towards p r o v i d i n g f o r the p u r s u i t of l e i s u r e , In 1831, the 

occupation of men over 20 years Cone s i x t h of the popu l a t i o n ] was as 

fo l l o w s : 



14,0% c a p i t a l i s t s , bankers and other educated men 

14,6% b u i l d i n g trade 

4,8% f u r n i t u r e and coachmaking 

7,2% shoemakers 

4,7% t a i l o r i n g 

9,0% domestic s e r v i c e 

7.7% c l o t h work 

20.0% n o n - a g r i c u l t u r a l labourers 

1.5% labourers 

30.3% other: mainly r e t a i l , i n c l u d i n g some craftsmen. 

As Bath declined as a l e i s u r e r e s o r t , i t became a place of residence and 

retirement f o r the a f f l u e n t middle classesCS), and, consequently, the 

op p o r t u n i t i e s f o r domestic service rose accordingly. The employment of 

women i n 1851 i n Bath was as f o l l o w s ; ( 9 ) 

Domestic servant 7 751 

M i l l i n e r 1 829 

Washerwoman 1 436 

Seamstress 509 

Shoemaker 441 

Staymaker 129 

There was a preponderence of women i n Bath, 32 517 compared t o 21 737 

men i n 1851(10). This was, perhaps, p a r t l y because of the vast market 

f o r domestic labour. 
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Bath d i d not s u f f e r the troughs of depression r e l a t e d t o trade cycles 

and i n d u s t r i a l slumps, since i t was not dependent on any industry and 

was comfortably buffered from sudden economic c r i s e s by the vast 

population of a f f l u e n t middle class re5ident5(11). G S Gibbes declared 

i n 1837 t h a t Bath was 'not a c i t y of trade, No manufacturer worthy of 

no t i c e i s c a r r i e d on w i t h i n i t ' s l i m i t s , nor i s i t a r e s o r t of commerce 

.... Bath i s best f i t t e d f o r the retirement of i n d i v i d u a l s w i t h 

independent incomes .... trade i n Bath consists, p r i n c i p a l l y , i n the 

sale of a r t i c l e s connected w i t h refinements, rather than the necessities 

of l i f e ' ( 1 2 ) . By 1841, ni n e t y percent of the working population were 

involved i n p r o v i d i n g goods and services f o r the wealthy consumers 

l i v i n g i n Upper Town and Bathwick(13). The railway b u i l t i n the same 

year had created a premium f o r labour i n the period 1837-1841(14), 

^Bath d i d , however, have an i n d u s t r i a l zone, and t h i s was located on the 

south side of the c i t y , where the m i l l s and foundries j o s t l e d with the 

working class house5(15). The i n c i p i e n t i n d u s t r i a l i s a t i o n of the 18305 

had been evident i n St James Parish, w i t h the growth of metals and 

engineering connected w i t h S t o t h e r t s ironfoundry(16). By 1851, t h i s 

e n t e r p r i s e employed 540 mend7), Artisans concentrated i n St James and 

the manufacturing and f a c t o r y i n d u s t r i e s of the south influenced the 

growth of popul a t i o n i n the Lyncombe and Uidcombe p a r i s h d B ) , The south 

side also formed the crux of the communications network(19). The 

woollen i n d u s t r y , p r o v i d i n g f i n e woollen c l o t h , was located i n Lyncombe 

and Uidcombe, d i s t i n g u i s h i n g t h i s d i s t r i c t occupationally from the rest 

of Bath(20), A l l 565 men engaged i n the trade i n 1831 resided i n t h a t 

parish, along w i t h the railMv'ay labourers and coal carr i e r s ( 2 1 ), The 
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u n s k i l l e d and s e m i - s k i l l e d labourers l i v e d i n the Holloway d i s t r i c t and 

i n the Dolmeads, w i t h the remaining poor crowding i n t o tenements and 

houses i n Galloway b u i l d i n g s , Chapel s t r e e t , Thynne s t r e e t and various 

courts and a l l e y s around the c i t y ( 2 2 ) . 

The slums were n o t o r i o u s . S i t u a t e d on the l o w - l y i n g f l o o d p l a i n of the 

Avon, they were damp, i l l drained and unhygienic(23). Avon s t r e e t was 

p a r t i c u l a r l y bad, r e g i s t e r i n g more than h a l f of the t o t a l m o r t a l i t y from 

cholera i n Bath i n 1332(24). Reverend Elwin observed t h a t whatever 

contagious or ejDidemic disease pr e v a i l e d , Avon s t r e e t formed the f o c i of 

i t ' s ravages; and 'everything v i l e and offensive i s congregated there. 

A l l the scum of Bath - p r o s t i t u t e s , beggars, thieves, - are p i l e d up i n 

the dens .... of which the s t r e e t c o n s i s t 5 ( 2 S ) ' . Bath's s o c i a l s t r a t a ; 

14% l e i s u r e d and p r o f e s s i o n a l ; 26% tradesmen; 33% a r t i s a n , from p r i n t e r s 

and coachmakers to shoemakers; and 19% u n s k i l l e d labourers, t r a n s l a t e d 

i n t o r e s i d e n t i a l d i v i s i o n , w i t h the poorest of the population l i v i n g i n 

the l e a s t salubrious neighbourhciods(26). The ravages of disease were 

l i k e l y to f o l l o w the paths of such s o c i a l segregation, as i l l u s t r a t e d i n 

the evidence of cholera i n Avon s t r e e t ( 2 7 ) . 

S i r Henry T de l a Beche(28) found Bath, i n 1845, t o be w e l l b u i l t on the 

whole, the s t r e e t s being generally a i r y and good, w i t h the exception of 

the lower and older p a r t s of the town. Courts and narrow a l l e y s was not 

very f r e q u e n t l y found. His i n v e s t i g a t i o n revealed t h a t there was no 

plan of the sewerage of Bath. The c o n s t i t u t e d a u t h o r i t y f o r about one 

f i f t h of the c i t y area, the commissioners f o r the out-parish of Walcot, 

had powers to construct sewers, but the remaining f o u r - f i f t h s were 
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without such p r o v i s i o n s . Scavenger du t i e s kept the town f a i r l y well 

cleansed, but there was a want of co-operation between the many 

commissions f o r t h i s purpose, leading t o unnecessary expense, This 

expense was borne by the landlords or tenants and not by any public 

body(29). Courts and a l l e y s were cleansed twice a week, using carts to 

car r y the refuse away. Dust boxes were emptied twice a week, t h i s 

refuse being s o l d i n the country f o r manure, 

Mr George, the town c l e r k of Bath(30), argueid t h a t the s t r e e t s , courts 

and a l l e y s were paved and had generally s u f f i c i e n t i n c l i n a t i o n for 

surface drainage t o occur. He knew of no instances where stagnant pools 

e x i s t e d . Main sewers were located i n the s t r e e t s or i n the v i c i n i t y of 

the houses. S i r Henry, f o r example, found that a main sewer ran between 

Avon s t r e e t and Milk s t r e e t , which was swept clean by water from the hot 

baths every day(31). There were no public necessaries, but the houses 

were w e l l - s u p p l i e d w i t h p r i v i e s , emptying i n t o drains which r a r e l y 

r e q u i r e d cleansing, although some of the main sewers were occasionally 

obstructed, Traps t o prevent the escape of noxious vapours were i n 

frequent use; and a l l drainage led i n t o the River, except f o r a few old 

houses and some new ones i n the suburbs, which had c e s s p i t s ( 3 2 ) , 

S i r Henry discovered(33) t h a t , although Milk s t r e e t and Avon s t r e e t were 

f a i r l y wide and w e l l paved, the houses t h e r e i n were u s u a l l y d i r t y and 

i l l v e n t i l a t e d . The courts located behind these s t r e e t s were also i l l 

cleansed, Selden s t r e e t i n Southgate was only 4 f t wide and dark, but i t 

was w e l l drained and clean, despite being represented as hot healthy. 

There were no r e g u l a t i o n s regarding b u i l d i n g , and a court had recently 



been constructed, being narrow and i l l - v e n t i l a t e d , although clean. The 

c h i e f centre of e v i l was the Dolmeads, s i t e d on the a l l u v i a l f l a t s and 

subjected t o frequent f l o o d i n g . The houses i n New s t r e e t , Dolmead, were 

so sunk as to be beneath the high water mark of the Avon. The drainage 

was imperfect, despite the presence of a sewer provided at the 

houseowners expense. The highways i n t h a t d i s t r i c t were i n a bad s t a t e , 

the poorer houses were i l l - v e n t i l a t e d , and there was much personal d i r t . 

However, there were no c e l l a r dwellings. 

S i r Henry(34) learned from the Police commission t h a t twenty-seven 

lodging houses e x i s t e d i n the lower p a r t of town, the character of the 

keepers being generally bad. The number of vagrants sleeping each ni g h t 

i n each house was estimated by the p o l i c e t o be between four and s i x . 

Therefore, i f f i v e were reckoned to stay i n each house, that represented 

135 persons; and i f each vagrant remained f o r two days, th a t amounted to 

about 20 000 vagrants passing through Bath each year, The lodging-house 

bed cost about 3d per n i g h t , and each bed u s u a l l y accomodated two or 

more, without regard f o r sex or age. The i n f l u x was greatest during the 

season, and i t was feared t h a t the i n d i s c r i m i n a t e c h a r i t y t h a t prevailed 

was i n p a r t responsible. The deserving poor t r a v e l l e r s could apply at 

the Refuge f o r the D e s t i t u t e , where they might be given food and a bed 

f o r the n i g h t . 

The p r o v i s i o n of public baths was p l e n t i f u l ( 3 5 ) . The Kings and Queens 

Bath cost one s h i l l i n g ; but the Crossbath was cheaper at 6d, and was 

meant to cater f o r the less a f f l u e n t . S i r Henry reported t h a t t h i s 



seemed to be w e l l patronised, w i t h approximately 3 500 persons using i t 

each year, and t h a t number was r i s i n g . 

I n v e s t i g a t i n g the domestic water supply. S i r Henry found t h a t water was 

obtained from springs or w e l l s , sunk i n d i f f e r e n t places(36). Although 

there were ei g h t water companies, several of them supplied a very 

l i m i t e d number of houses, being confined t o the boundaries on which the 

sp r i n g had i t ' s r i s e . No company had the p r o t e c t i o n of an Act of 

Parliament, and were, t h e r e f o r e , unable t o provide competition by 

extending pipes i n t o the neighbouring d i s t r i c t 5 ( 3 7 ) , Mr George(38) 

regarded the water supplied as very pure, although no f i l t e r s were used, 

A supply was also provided by the corpora t i o n , and, of the 8 200 houses 

i n the town, 3 000 were served, each having a separate c i s t e r n , except 

f o r small courts which had a common c i s t e r n . The corporation operated 

s i x conduits, g r a t u i t o u s l y , f o r the poor, which were open f o r f i v e hours 

a day. In Edinburgh, i n 1818, the poor l o s t t h e i r f r e e water supply 

when piped water was introduced i n t o the c i t y . The well-to-do i n s t a l l e d 

water-closets and ceased t o use t h e i r pump wel l s , the excess supply from 

which had been allowed t o flow down the High s t r e e t ( 3 9 ) . The c i t y and 

suburbs of Bath were generally w e l l supplied, although no standpipes 

e x i s t e d f o r cleansing the s t r e e t s , and the annual charge, depending on 

the c i s t e r n capacity, was 27 s h i l l i n g s f o r 40 gallons per day(40). The 

average cost i n the small towns of southern England, i n 1861, was 2s 6d 

per 1 000 gal Ions(41). 

Mr Frederick F i e l d , a surgeon i n Bath, gave evidence to the Commission 

of 1845, dealing w i t h m o r t a l i t y and disease(42). He found t h a t the 
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p r o p o r t i o n of m o r t a l i t y over s i x t y years was large, but probably only 

because the p r o p o r t i o n of the e l d e r l y population exceeded that of any 

other place of l i k e size and population. Deaths from consumption and 

decline represented one s i x t h of a l l deaths. I n f a n t m o r t a l i t y was 

higher i n the poor d i s t r i c t s than the r i c h , F i e l d regarded Bath as a 

healthy place, where the m o r t a l i t y from consumption was no higher than 

the n a t i o n a l r a t e , and fever deaths were very few. He a t t r i b u t e d the 

large m o r t a l i t y under f i v e years of age i n poor d i s t r i c t s to the great 

carelessness e x h i b i t e d by the poor i n regard of the he a l t h of t h e i r 

c h i l d r e n . There were many p h y s i c a l causes of disease i n Bath, such as 

the f l o o d s i n the lower p a r t of the c i t y ; the imperfect drainage; and 

the crowded and d i r t y nature of the dwellings inhabited by the poor. 

Disease would, he thought, p r e v a i l t o a great and f a t a l extent were i t 

not f o r the very a c t i v e benevolence exercised toward the poor. General 

m o r t a l i t y per d i s t r i c t was given as below; 

General mortality per d i s t r i c t 

Parish population deaths cteaths deaths deaths deaths 

under 5 under 1 from TB from fever 

Lansdown 14 111 297 38 47 47 8 

Walcot 12 102 250 80 45 49 7 

Abbey 12 103 216 75 48 35 8 

Lyncombe Si 

Widcombe 9 920 163 72 50 33 11 

Bathwick 4 973 81 20 10 9 4 



Lansdown had a 2,1% m o r t a l i t y , and contained Milk s t r e e t and Avon 

s t r e e t ; Walcot r e g i s t e r e d 2.0% m o r t a l i t y ; Abbey, 1.7%; Lyncombe and 

Widcombe, 1,6%; and Bathwick, 1,6%, The Dolmeads, according t o F i e l d , 

d i d not r e t u r n a high m o r t a l i t y . 

The p i c t u r e of Bath i s one of r e l a t i v e h e a l t h a t the mid century p o i n t . 

A population which i s f a i r l y w e l l housed and served by s a n i t a t i o n 

p r o v i s i o n of reasonable q u a l i t y . Nevertheless, Bath contained some 

a p p a l l i n g slums, and epidemics h i t hard there, The smallpox outbreak of 

1837-40 k i l l e d 361: and cholera k i l l e d 49 i n 1832 and 90 i n 1849,(43) 



BIRMINGHAM 

Birmingham had a great d i v e r s i t y of occupation, w i t h >Dver 500 classes of 

trade, which gave e l a s t i c i t y t o the economy of the town(4.4). The work 

was g e n e r a l l y located i n small workshops, not i n large f a c t o r i e s , and 

t h i s d i d not change during the nineteenth century(45). Much of the 

labour force of the town was s k i l l e d , and r e l a t i v e l y w e l l o f f i n 

economic terms(46). The i n d u s t r i a l base of Birmingham remained the 

metal f i n i s h i n g trades, but the town adapted to changing conditions 

throughout the century, and developed i n t o an important centre f o r 

services and t r a d i n g f a c i l i t i e s ( 4 7 ) . By the end of the nineteenth 

century, i t had become the commercial c a p i t a l of the m i d l a n d 5 ( 4 8 ) . 

Birmingham's a b i l i t y to change w i t h the t i d e s of i n d u s t r i a l fortune 

enabled i t t o evade the devastating e f f e c t s which s e c t o r a l i n d u s t r i a l 

declines and depressions had on less economically diverse towns, since 

even i n periods of slump i n one i n d u s t r y , others were f l o u r i s h i n g ( 4 9 ) , 

The v a r i e t y of trade and occupation of the population led, i n the 

opinion of the S i r Robert Rawlinson, to a more equal and general 

d i f f u s i o n of wealth(50). There were few, i f any, m i l l i o n a i r e s connected 

w i t h trade, but the workpeople were comparatively independent and s e l f -

r e l i a n t . ( 5 1 ) . 

Birmingham's p h y s i c a l growth began i n the eighteenth century, and maps 

of the p e r i o d reveal courts and a l l e y s already i n existence by 1730, and 

i n f i l l i n g of gardens and orchards t a k i n g place(S2), By 1775, more than 

a t h i r d of the housing stock was b u i l t back-to-back(53). By the l a t e 

nineteenth century, salubrious c i t y centre accomodation had disappeared, 



as the pressure of population led to the u t i l i s a t i o n of a l l a v a i l a b l e 

space and the m u l t i p l e tenancy of houses f o r both domestic and 

i n d u s t r i a l purposes(54), In 1840, the Health of Towns commi55ion(55) 

found Birmingham t o be i n favourable contrast t o other large towns. 

I t ' s employments d i d not seem i n j u r i o u s to he a l t h ; the custom of each 

f a m i l y r e s i d i n g i n t h e i r own separate dwelling was conducive t o good 

h e a l t h ; and the good s i t e , w i t h i t ' s dry, absorbant s o i l was of p o s i t i v e 

advantage t o h e a l t h , 

The h e a l t h of Birmingham was w e l l s c r u t i n i s e d i n the f i r s t half of the 

nineteenth century, w i t h four surveys being undertaken i n the 1S40s(56), 

and, another i n 1852(57), Jospeh Hodgson was convinced, i n 1840(58), 

t h a t Birmingham was superior t o many of the i n d u s t r i a l towns i n 

Lancashire, but by 1849, Rawlinson found Birmingham t o be less healthy 

than i t could be(59). The in h a b i t a n t s of the town i n 1840, l i v e d 

n e i t h e r i n f l a t s above one another, nor i n c e l l a r dwellings, and, 

although close courts d i d e x i s t i n the o l d town and many houses were 

back t o back, Hodgson believed t h a t the i n j u r y attendent on such 

accomodation was dependent on the size of the rooms, number and size of 

windows and the spaciousness of the court i t s e l f ( 6 0 ) , Birmingham courts 

were b u i l t e i t h e r back-to-back, or i n the expectation of being so, and, 

t h e r e f o r e , there were no outward facing windows t o f a c i l i t a t e through 

v e n t i l a t i o n ( 6 1 ) , I n 1841, a committee of physicians and surgeons 

surveying the town, concurred w i t h Hodgson t h a t the system of back-to-

back housing d i d not ne c e s s a r i l y cause i n j u r y t o h e a l t h and afforded 

economical accomodation t o the working c l a s 5 e s ( 6 2 ) . This type of 

b u i l d i n g , i n t h e i r o p i n i o n , was much preferable t o the crowding of many 



f a m i l i e s i n t o s i n g l e large houses(63). However, the b u i l d i n g of the 

rai l w a y t h a t occurred i n the 1840s, destroyed much working class 

housing, which was not replaced. Thus, overcrowding had occurred i n 

some places(64). 

The committee of 1841(65) found t h a t although the p r i n c i p a l s t r e e t s were 

w e l l paved and drained, the lesser ones and the courts were d i r t y and 

neglected, w i t h pools of stagnant water i n them, The courts were very 

numerous and widespread, containing a large p r o p o r t i o n of the poor. By 

1349 there were 2 000 courts containing 50 000 persons(66). The o l d 

courts were narrow, f i l t h y , i l l - v e n t i l a t e d and badly drained, although 

the newer ones were generally not so(67), Perhaps Hodgson had not 

v i s i t e d the o l d co u r t s i n 1840, Such courts contained between four and 

twenty houses, and were three storeys high and b u i l t back-to-back. The 

court entrance was narrow, 3-4ft wide, and covered i n , thus providing no 

means of v e n t i l a t i o n and preventing the entrance of c a r t s t o remove 

refuse. The refuse-had to be emptied i n t o the s t r e e t from where i t was 

c a r r i e d away i n the morning. A p r o p o r t i o n of the matter was always l e f t 

behind(68). 

A washhouse, a s h p i t and p r i v y stood a t one end of the court and, not 

i n f r e q u e n t l y , there were p i g s t i e s and heaps of manure too(69). Hodgson 

believed the p r a c t i c e of keeping pigs i n the houses and courts ought to 

be p r o h i b i t e d and prevented(70). The committee of 1841 had noted the 

p r a c t i c e too(71), s t a t i n g that they believed t h a t even i f passages were 

opened between the back-to-backs, they would be f i l l e d w i t h l i v e s t o c k 

and t h e i r f i l t h , Hodgson was also i n favour of a system of supervision 



f o r p r i v i e s , ashholes and receptacles of f i l t h , since these were i n a 

very bad s t a t e i n some p l a c e 5 ( 7 2 ) . The committee of 1841 found the old 

court p r i v i e s f i l t h y , many being i n a c o n d i t i o n where they regarded i t 

as inconceivable how they could be used, being without doors and 

over f l o w i n g w i t h f i l t h . By 1849, the p r i v i e s , where they existed at 

a l l , were a n u i 5 a n c e ( 7 3 ) , They were o f t e n b u i l t against dwelling 

houses, so t h a t f i l t h penetrated through i n t o c e l l a r s and pantries(74). 

The p r i v i e s of many manufactories were s i m i l a r l y inadequate, and those 

f o r men and women were o f t e n adjacent(7S), whence i t was impossible to 

v i s i t w i t h o u t being observed and taunted by the people i n the workshops. 

Many f a m i l i e s had recourse to u t e n s i l s i n the home, which were emptied 

a t n i g h t , and the o f f e n s i v e nature of many houses was traceable t o t h i s 

p r a c t i c e ( 7 6 ) , 

Birmingham had great n a t u r a l advantages i n respect of drainage, since 

the h i l l s i d e s i t i n g f a c i l i t a t e d n a t u r a l drainage, as d i d the sandy, 

g r a v e l l y s o i l which'absorbed any moisture t h a t d i d not d r a i n o f f ( 7 7 ) , 

Some noisome drains e x i s t e d i n 1840, but fewer than had done so i n the 

cholera year, when the epidemic had created the impetus to clean and 

cover the d r a i n s a t the expense of the Cholera Board(78), Commissioners 

now bore t h i s expense, and the precautions had been b e n e f i c i a l to some 

degree(79). However, the committee of 1841 found t h a t the o l d court 

d r a i n s were o f t e n above ground, uncovered and discharged i n t o the 

g u t t e r s of the s t r e e t ( 8 0 ) . By 1849, Rawl i n s o n O l ) found t h a t ditches 

f u l l of refuse and n i g h t s o i l were commonplace i n the town, Hodgson had 

pointed out t h a t , although the commissioners d i d have powers to levy 

f i n e s f o r the non-removal of refuse from ashholes, i f the offender 
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could n o t a f f o r d to have the ashhole emptied, then f i n a n c i a l penalties 

would be of no use. He believed t h a t the commisBion should be empowered 

to have i t done at the expense of the la n d l o r d or ratepayers<82). 

By 1840, a surveyor had been appointed who was improving the roads and 

drainage c o n d i t i o n s ( 8 3 ) . D i f f i c u l t i e s arose from the lack of any plan 

of sewerage, and the f a c t t h a t not a l l of the sewers l a i d had been put 

i n a t s u f f i c i e n t depth, Therefore, i n many places they were too high t o 

d r a i n the c e l l a r s ( 8 4 ) . Few of the sewers of the town were large enough 

to admit a man to cleanse them, so t h a t blockages only came t o l i g h t 

when a stagnant pool of c o r r u p t i o n had accumulated underground and 

become a nuisance(85), Birmingham was f a i r l y w e l l provided with 

sewerage, but Hodgson thought t h a t a d d i t i o n a l powers were necessary, 

since, although the connection of domestic drainage to the main sewers 

was permitted, i t could not be enforcedC86). 

The lodging houses represented a source of disease i n Birmingham, as 

w e l l as being a sink of immorality, crime and misery, The p o l i c e could 

not conceive of there being any worse such places i n England(87), The 

184.1 committee found three types; mendicants, i r i s h and low<88). They 

were a l l neglected, s q u a l i d and crowded. The mendicants houses being 

frequented by beggars, trampers and thieves, who s l e p t i n rooms and beds 

together, regardless of sex(89). The 252 I r i s h lodging houses catered 

f o r resident labourers employed i n the b u i l d i n g trade, and they were 

p r i n c i p a l l y located i n the o l d townOO). There were a f u r t h e r 187 

lodging houses, which housed the p r o s t i t u t e s O l ), These houses were not 

conducive to health. Hodgson recommended t h a t a system of inspection be 
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introduced, as well as r e g u l a t i o n s f o r the cleansing of such premises 

and f o r the containment of any contagion a r i s i n g t h e r e i n , a conclusion 

which Rawlinson also reached i n 1849(92), 

The water supply was judged ample i n 1841, w i t h pumps e x i s t i n g i n almost 

every c o u r t ( 9 3 ) , but by 1849, the supply was l i m i t e d and poor i n 

qu a l i t y < 9 4 ) , In 1849, domestic water was made a v a i l a b l e from p r i v a t e 

w e l l s and pumps, and some public pumps and p r i v a t e water c a r t s , whose 

p r o v i s i o n was expensive at 10s 5d per 1 000 gallons. Rawlinson reckoned 

t h a t a proper scheme of supply could f u r n i s h the same q u a n t i t y f o r 

3d(95). A pub l i c company also e x i s t e d , which supplied some port i o n s of 

the town three times a week, w i t h about one m i l l i o n g a l l o n s ( 9 6 ) , 

However, o f f e n s i v e matter had i n f i l t r a t e d i n t o the substrata and was 

p o l l u t i n g the water a t i t ' s source, so t h a t many wells which had once 

y i e l d e d pure water, were, by 1849, pr o v i d i n g a supply u n f i t f o r anything 

other than washing. The pub l i c pumps yi e l d e d the same source, but from 

a lower depth, the b r i g h t appearance being no guarantee of purity<97), 

The waterworks company est a b l i s h e d i n 1825 provided water from i t ' s 

r e s e r v o i r s served by the River Tame. There was no f i l t e r b e d , but the 

water passed through canvas s t r a i n e r s . One t h i r d of the town was 

supplied from t h i s 50urce<98). In 1841, t h i s waterworks had supplied 

water t o a l l p a r t s of town and t h e i r supply was seldom i n s u f f i c i e n t i n 

q u a n t i t y ( 9 9 ) . E v i d e n t l y demand had o u t s t r i p p e d the capacity of the 

waterworks t o supply. 

The Rea was i n an a p p a l l i n g s t a t e , and could be regarded as the main 

sewer of the town. The flow was slug g i s h and the q u a n t i t y of water 
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i n s u f f i c i e n t t o wash away the refuse i t received on i t ' s route through 

the town, In hot weather i t was very o f f e n s i v e , sometimes being covered 

i n a scum of decomposing matter.(100) 

Rawlinson found Birmingham m o r t a l i t y high, but less so than i n other 

large t o w n s d O l ) , However, there was evidence t h a t the health of the 

town was d e t e r i o r a t i n g , since, i n 1840, Hodgson had been of the opinion 

t h a t fever was rare i n Birmingham(102), The 1841 committee of 

physicians and surgeons had been unable to designate any p a r t i c u l a r 

d i s t r i c t or type of abode as being more susceptible t o fever, although 

i t had been noticed t h a t the poor were more o f t e n the v i c t i m s of 

epidemics(103). However, Rawlinson was able t o d e t a i l a long l i s t of 

l o c a l i t i e s which could be f i x e d as the focus of epidemic, endemic or 

contagious disease, i n p a r t i c u l a r crowded lodging houses and ' 

courts(104), 

•John Postgate's 'Sanitary Aspect of Birmingham' p r i n t e d i n 1852(105) 

found the r a t e of m o r t a l i t y i n Birmingham, despite i t ' s natural 

advantages of s i t e , s o i l and g e n e r a l l y prosperous community, to have 

r i s e n s t e a d i l y over the preceding few years. By 1852, i t had almost 

equalled the rates f o r other large towns. The l a s t r e p o r t of the 

R e g i s t r a r General had found diarrhoea r i f e and several cholera cases; 

and had considered t h a t the high r a t e of m o r t a l i t y proved a neglect of 

s a n i t a r y measures. Post-gate instanced s t r e e t s containing heaps of d i r t , 

which remained f o r a f o r t n i g h t or more; g u t t e r s so f u l l of puddles t h a t 

the s t r e e t was v i r t u a l l y impassable; and even some of the b e t t e r s t r e e t s 

were d i r t y and r a r e l y cleansed. Open sewers were i n v i t i n g epidemic 



disease and were 'a disgrace t o a large town abounding w i t h wealth and 

i n t e l l i g e n c e ' ( 1 0 6 ) , 

The evidence f o r Birmingham shows a c i t y which had been lauded as 

healthy i n the e a r l y years of the nineteenth century, but which had 

q u i c k l y d e t e r i o r a t e d t o the same l e v e l s of squalor and degredation as 

the other large towns. Hence, by 1849, the previous immunity to fever, 

quoted by Edwin Chadwick i n 1842, had d i s s i p a t e d , and nests of contagion 

could be i d e n t i f i e d . By 1852, disease t r a n s m i t t e d by p o l l u t e d water was 

common, suggesting a sustained contamination of supply. 
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NOTTINGHAM 

In the e a r l y n i n e t e e n t h century, Nottingham suffered from two major 

disadvantages: The narrow economic base, which depended on only two 

i n d u s t r i e s ; and the physical r e s t r i c t i o n on the size of the town. 

Nottingham was dependent on lace making and hosiery, f o r the m a j o r i t y of 

i t ' s economic welfare<107), By 1830, lace making was the more 

p r o f i t a b l e and progressive, w h i l s t hosiery was d e c l i n i n g ( 1 0 8 ) , These 

two i n d u s t r i e s were v i r t u a l l y the sole employers of the growing 

population and there were simply more labourers than the market could 

support(109). The hosiery i n d u s t r y remained unmechanised, w i t h the 

stocking-frame almost unchanged since Parson Lee invented i t i n the 

s i x t e e n t h century<110). The i n d u s t r y was located i n the home or i n 

small workshops r a t h e r than i n factoriesC111), There was no i n c e n t i v e 

t o change produ c t i o n methods because the hosiery markets were g l u t t e d 

and labour cheap and p l e n t i f u l . The workers over-produced, causing the 

industry t o become stagnant, uncompetitive and depressedCl12). A 

r e a c t i o n t o t h i s s t a t e of a f f a i r s occurred i n 1811 w i t h Luddism. 

Machines were smashed i n an organised p r o t e s t by the Nottingham 

stockingers, but, although many of the employers were sympathetic to 

t h e i r p l i g h t , the government cracked down and hanged seven men f o r 

machine breaking i n Loughborough(113). Luddism died out through fear 

and the d i s t r e s s continued. 

Although lace making boomed between 1821 and 1831, t h i s i n d u s t r y too was 

somewhat insecureC114). I t was more progressive, f a c t o r y based and 

t e c h n o l o g i c a l l y advanced th a t hosiery, but at least 40-50% of the lace 
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production was destined f o r overseas s a l e d l S ) , Therefore, Nottingham 

was p e c u l i a r l y vulnerable t o the f l u c t u a t i o n s of B r i t i s h overseas 

t r a d e d 16), The t e x t i l e i n d u s t r i e s also s u f f e r e d from seasonal 

unemployment because of the export mechanism, European sales were made 

mainly a t the spring f a i r s , American sales i n autumn(117). This narrow 

economic base and the problems faced by the t e x t i l e i n d u s t r i e s meant 

t h a t Nottingham always had a high p r o p o r t i o n of people on poor 

r e l i e f ( 1 1 8 ) . I n boom years, the staple i n d u s t r i e s a t t r a c t e d workers, 

increasing pressure on l i v i n g spaced 19). I n years of depression, the 

congestion was f u r t h e r aggravated by poverty and pauperism on a large 

scale. The narrow economy, based as i t was, p r i m a r i l y i n the export 

market, n a t u r a l l y r e s u l t e d i n employment i n s e c u r i t y , and the p o l i t i c a l 

machinations which delayed the advent of enclosure, exacerbated the 

s i t u a t i o n w i t h regard t o environmental conditions. 

The r e s t r i c t i o n on the size of the town was the r e s u l t of the 

d i s i n c l i n a t i o n of the corpora t i o n t o enclose the common land and the 

c i t y was surrounded on three sides by open f i e l d s d 2 0 ) . Admittedly, 

some of t h i s was i n the hands of p r i v a t e owners, but the municipal 

c o r p o r a t i o n owned one t h i r d or 654 acres, and also c o n t r o l l e d the Forest 

and Mapperley common which were open a l l year, and Hunger H i l l s which 

were used as gardens. The Coppice farm, 120 acres, was l e t , on an 

annual b a 5 i 5 d 2 1 ) . Thus, the corporation was responsible f o r more than 

1 400 acres of land surrounding the cramped and overcrowded c i t y ( 1 2 2 ) , 

I t c e r t a i n l y appears i n i q u i t i o u s t h a t , at a time of c r i s i s , w i t h the 

pop u l a t i o n r i s i n g f a s t e r than ever before, the co r p o r a t i o n should refuse 

t o enclose the land a v a i l a b l e outside the boundaries. Among the 
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reasons f o r t h i s intransigence was the pressure of opinion from the 

burgesses or freemen of the c i t y , who were against enclosing the common 

f i e l d s , despite the f a c t t h a t use of the grazing r i g h t s had declined 

s t e a d i l y over the years<123). Many of the burgesses of Nottingham were 

a r t i s a n s and tradespeople and they were determined to r e t a i n t h e i r 

t r a d i t i o n a l p r i v i l e g e s , despite the growing misery w i t h i n the c i t y ( 1 2 4 ) . 

This was not because they were unaware of the squalor and f i l t h of the 

overcrowded courts. I n f a c t , the framework k n i t t e r s , who represented 

the l a r g e s t group of burgesses(125), were amongst the poorest i n the 

c i t y and many a c t u a l l y l i v e d i n the slums, but they saw t h e i r common 

r i g h t s as a mark of sta t u s ( 1 2 6 ) , 

A second f a c t o r impeding enclosure was the in f l u e n c e of the slum owners 

on the counci1(127), Several of them were a c t u a l l y members of the 

corp o r a t i o n and, t h e r e f o r e , had some leverage. These property owners 

had a vested i n t e r e s t i n preventing the enclosure of the common grounds 

around the c i t y , since the demand f o r housing was o u t s t r i p p i n g the 

supply, thus p u t t i n g accommodation a t a premiumC128), Property owners 

feared t h a t the enclosure of the common lands would end t h e i r monopoly 

on housing and b r i n g down rent.5(129). This a t t i t u d e ensured t h a t the 

squalor and overcrowding increased, w i t h three thousand dwellings being 

erected between 1821 and 1831, many of which were sub-standardC130), 

Lean-to's and c e l l a r s were rented out t o f a m i l i e s desperate f o r 

accommodation(131), and, by 1832, there were about 8,000 back to back 

dw e l l i n g s i n Nottingham, arranged i n courts w i t h a s i n g l e entranceC132). 
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The municipal corporations act of 1835(133), ended the reign of the 

o l i g a r c h i c a l and closed corporations, and replaced them w i t h councils 

e l e c t e d by the resident householders. I n Nottingham, the corporation 

comprising seven aldermen and twenty four c o u n c i l l o r s , elected by 

freemen, was replaced by a council of f o r t y two, el e c t e d by 

ra t e p a y e r s d 3 4 ) . The f i r s t e l e c t i o n returned the mayor, Thomas 

Wakefield, t o o f f i c e , and, also, William E n f i e l d , as town c l e r k . Five 

of the s i x aldermen survived e l e c t i o n , but only three of the twenty four 

c o u n c i l l o r s . Nevertheless, the council retained i t ' s domination by whig 

d i s s e n t e r s , and the same s e l e c t occupations were represented as before, 

namely hosiers Cone t h i r d ] , shopkeepers, profess i o n a l s and 

'gentlemen'(135), However, the new corporation proved less h o s t i l e to 

enclosure, and only the freemen and slum property owners continued to 

adamantly oppose i t d 3 6 ) . Their t e n a c i t y and remaining influence 

delayed general enclosure u n t i l 1845, and when government permission was 

f i n a l l y s o l i c i t e d , and gained, t h i s was done by independent c i t i z e n s , 

and not the council(137). I t was, even so, the lessening of the 

in f l u e n c e of the burgesses i n the corpora t i o n , coupled w i t h the pressure 

of p u b l i c o p i n i o n , t h a t f i n a l l y enabled enclosure t o proceed, Whilst 

most of the enclosed land was destined f o r b u i l d i n g , p r o v i s i o n was made 

fo r land t o be l e f t f r e e f o r the use of the townfoik. An arboretum of 

twelve acres; a walk named Elm Avenue, of ten acres; and s i x acres for 

r e c r e a t i o n grounds were provided. I n a d d i t i o n , four acres were l e f t f o r 

conversion i n t o a cemeteryd38). The enclosure a c t d 3 9 ) l a i d down 

s p e c i f i c a t i o n s f o r c o n s t r u c t i o n of new b u i l d i n g s i n an attempt to abort 

any r e p e t i t i o n of the s q u a l i d c o n d i t i o n s p r e v a i l i n g i n the o l d town. I t 

cannot be presumed, however, t h a t these r e g u l a t i o n s were adhered t o . 
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since the Act was merely a statement of i n t e n t . I n f a c t , back-to-back 

housing, without drainage, was erected on the Meadows, although the 

notor i o u s court c o n s t r u c t i o n was avoidedC140). 

The commissioner, J R M a r t i n , v i s i t e d Nottingham i n 1844(141), and 

s t a t e d t h a t 'nowhere else s h a l l we f i n d so large a mass of inhabitants 

crowded i n t o courts, a l l e y s and lanes as i n Nottingham, and those too of 

the worst possible d e s c r i p t i o n ' . A rep o r t by the s a n i t a r y committee of 

1847-8(142), stated t h a t 'nuisances greater than could have been 

bel i e v e d ' p r e v a i l e d i n the poorer areas of Nottingham, and fever and 

other such diseases were endemic i n those places. Two hundred c e l l a r 

d w e l l i n g s were discovered i n 1844, located beneath back-to-back houses, 

and c o n s i s t i n g of rooms eleven or twelve f e e t square and s i x f e e t and 

e i g h t inches high. In these hovels dwelt e i g h t t o twelve people. None 

of the houses had damp courses and the walls were t h i n and often 

porou5(143). Dr Williams, an a s s i s t a n t w i t h the Commission, was 

vo c i f e r o u s i n h i s disgust over the s t a t e of the poor i n Nottingham. The 

r i c h , he believed, were ' r i g h t l y served' when disease invaded t h e i r 

homes, since they had done nothing t o prevent the establishment of such 

a p p a l l i n g housing c o n d i t i o n s as existed(144), One nine acre area 

contained 883 houses, i n t o which were crammed 4 283 inhabitants(14S). 

Another p a r t i c u l a r l y bad l o c a l i t y was Broad Marsh, whose population S i r 

Richard P h i l l i p s likened t o maggots i n c a r r i o n f l e s h ( 1 4 6 ) . 

In the e a r l y nineteenth century, the water supply, impure and u n f i t f o r 

consumption, had been hawked around the s t r e e t s by water s e l l e r s or 

pumped t o standpipes erected by the corporation(147). I n Narrow Marsh, 
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f o r example, water cost a f a r t h i n g per ten g a l l o n bucket, but i t was 

o f t e n p u t r i d d 4 8 ) . The River Leen, despite being the town's main sewer, 

was o f t e n used as a source of water by people r e l u c t a n t to r e l y on the 

i n t e r m i t t e n t and p o l l u t e d supply at the standpipe5d49). This changed 

i n 1832, when the waterworks constructed by Thomas Hawksley opened, 

The works supplied 8 000 houses, containing 35 000 people, as we l l as 

several breweries and dye houses, w i t h pure, f i l t e r e d water a t high 

pressure, day and n i g h t d S O ) , Each u n i t provided eighty or ninety 

g a l l o n s a day at a cost of one penny per house, representing a 75% cut 

i n the p r i c e of w a t e r d S l ) . The supply of f r e s h water d i d much t o 

improve the s a n i t a r y c o n d i t i o n s and hea l t h i n those lucky households 

connected, since water ceased t o be a l i m i t e d and, therefore, precious 

commodity, and could be used t o improve hygiene standards. By 1849, 

nine tenths of the d w e l l i n g houses were supplied w i t h eighteen t o twenty 

g a l l o n s of water per head per day at a cost of 5s a week, which was 

usu a l l y paid by the l a n d l o r d and recouped i n the rent(152). There was 

normally one common tap i n a court, although several of the larger ones 

had two or mored53>. The unp o l l u t e d water prevented the propagation of 

c e r t a i n diseases, and the permanent a v a i l a b i l i t y of the supply, at a 

standard charge, enabled the courts to be s l u i c e d out and kept much 

cleaner than had been possible before. 

The' 1847-8 s a n i t a r y r e p o r t d 5 4 ) described houses erected over p r i v i e s 

and open dustholes; others adjacent to pigstyes and yards where bones 

were b o i l e d . Many i n h a b i t a n t s had t o share a few p r i v i e s , some of which 

had no door and were 'so noisome as scarcely t o be approachable and so 

exposed as t o offend a l l sense of decency', Some were so badly b u i l t 
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t h a t the drainage flowed i n t o houses nearby. Conditions had seemingly 

improved l i t t l e since 1832, when the san i t a r y committee(155) reported 

there had been d e f e c t i v e drainage i n the courts; unpaved s t r e e t s , 

without sewers, which contained distended heaps of p u t r i f y i n g dung along 

t h e i r course; groups of f o r t y t o e i g h t y houses which had not had the 

f a c i l i t y of a p r i v y since they were b u i l t ; and hundreds of p r i v i e s u n f i t 

for. human use. Many dwellings were b u i l t over c e s s p i t s , and the Board 

of Guardians, being aware of t h i s , had refused to advance outdoor r e l i e f 

t o the i n h a b i t a n t s because of the unhealthiness of t h e i r l i v i n g 

c o n d i t i o n s . 

Conditions l i k e these prompted the corporation to include b u i l d i n g 

s p e c i f i c a t i o n s i n the Enclosure Act f o r Nottingham of 1845(156). These 

provi s i o n s give an i n d i c a t i o n of the type of dw e l l i n g which existed i n 

the o l d p a r t of Nottingham. Hence, i n f u t u r e , no house should adjoin 

another on more than two sides; no apartment below ground level or 

without a window was t o be l i v e d i n , worked i n or s l e p t i n ; house walls 

were t o be no less than nine inches t h i c k , and the ground f l o o r had to 

be twelve inches above s t r e e t l e v e l and be hollow, or of a substance 

able to r e s i s t damp; drains and pipes f o r the removal of sewage were t o 

be covered; no cesspools were t o be b u i l t under or nearer than ten fee t 

from the house; and any such c e s s p i t was to be a i r and water t i g h t ; 

each house have a p r i v y or d u s t p i t , w i t h a trapped s o i l p a n and water f o r 

cleansing; a l l public p r i v i e s were t o be screened f o r privacy. No 

ashpits, p i g g e r i e s , stables or other b u i l d i n g s l i k e l y t o exude noxious 

stench could be b u i l t w i t h i n f i f t e e n f e e t of human h a b i t a t i o n . 
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I t was i n the same a p p a l l i n g conditions t h a t many of the labouring 

population worked. I n 1845, the cotton and s i l k stocking makers and 

lace and bobbin net manufacturers employed 40 000 i n h a b i t a n t s of the 

town on a domestic system. Rooms i n many houses were, there f o r e , 

converted i n t o workshops(157). Lace dressing required a hot, humid 

atmosphere, so the rooms were heated by stoves. This encouraged vermin, 

which swarmed through the house, spreading disease(158). Women and 

c h i l d r e n were employed i n the t e x t i l e trade, and the Commission found 

many instances of f i f t e e n t o twenty c h i l d r e n working i n a twelve f o o t 

square g a r r e t f o r f i f t e e n hours a day(159). This p r a c t i c e was s t i l l 

going on i n 1862, when the Children's Employment Commission discovered 

workshops which allowed, f o r example, only 67, 90 or 92 cubic f e e t per 

c h i l d ( 1 6 0 ) . 

A s a n i t a r y committee had been set up by the council because i t was f e l t 

t h a t ' a l l was not done which was needful t o secure the health of such a 

densely crowded population'(161). This may have been t r u e , but a 

j u s t i f i c a t i o n i n the f o l l o w i n g paragraph has a more authentic r i n g , The 

a u t h o r i t i e s , by a c t i n g s w i f t l y , had pre-empted the i n t e r v e n t i o n of the 

Central Board of Health, The s a n i t a r y committee was established to 

improve the h e a l t h of the town, and was granted many powers f o r t h i s 

purpose. However, i t took care t o avoid antagonising l o c a l property 

owners, and persuasion was used rather than legal f orce. Negotiation 

and'consultation took place, sometimes over twelve t o eighteen months, 

to r e c o n c i l e the needs of the residents with the p r i v a t e i n t e r e s t s of 

the p roperty owners. 
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By employing such means, the s a n i t a r y committee sought t o achieve 

improvement amicably and to preserve s o c i a l harmony, even though such 

methods meant t h a t removal of nuisances took more time than simply 

or d e r i n g d e m o l i t i o n s and abatements would have done. The committee 

g r a d u a l l y gained p u b l i c approval, and, by 1849, had made some headway 

w i t h improvements. Eighty four dwellings, s i t e d over cesspools and 

p r i v i e s , had been removed, as had twenty four c o l l e c t i o n s of 'dangerous 

manure'. Several sets of p r i v i e s were relocated; and twenty one 

pi g g e r i e s were removed. A s e l e c t i o n of the worst courts i n the tqwn had 

been drained and paved and channels or sewers constructed. Despite a l l 

t h i s a c t i v i t y , the Beck and Leen remained f u l l of sewage; many courts 

were s t i l l w i t h o u t drainage i n 1349; and p u t r i f y i n g refuse was s t i l l 

allowed t o accumulate i n the central.channels, although i t was permitted 

to remain f o r a much shorter period. I n a d d i t i o n , houses were being 

b u i l t on the land s o l d by the enclosure commissioners, without access to 

sewerage and wi t h o u t regard t o the s p e c i f i c a t i o n s of the Enclosure Act, 

1845(162), Back-to-back houses appeared and, i n 1852, the General Board 

of Health issued a l e t t e r i n d i c a t i n g t h a t Nottingham's death r a t e was i n 

excess of the 23 per thousand l i m i t . ( 1 6 3 ) 

M a r r i o t Ogle Tarbotton was appointed surveyor i n 1858, under the 

pr o v i s i o n s of the Local Government Board A c t d 6 4 ) , and produced his 

f i r s t r e p o r t i n 1360(165). The re p o r t d e a l t w i t h the Rivers Leen and 

Tinker's Leen, and the Meadow's, and showed t h a t Nottingham had f a i l e d 

t o b u i l d on the e a r l i e r attempts t o improve the c i t y environment. The 

Leen consisted of ' f o u l and excrementitious water', which c o l l e c t e d i n t o 

stagnant r e s e r v o i r s wherever i t was held up by water wheels or 
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i n d u s t r i a l d i v e r s i o n s , Tarbotton recommended the Leen be recognised as 

the main sewer t h a t i t was, and t r e a t e d accordingly, by removing a l l 

impediments to i t ' s flow and, thus, preventing the f e c u l a n t b u i l d up of 

matter. Drain connections and public sewer j u n c t i o n s were bad, and 

r e s u l t e d from 'everybody doing as he l i k e s ' . The Leen sewer was 'self 

damnatory'. The co n s t r u c t i o n of low l e v e l housing on the frequently 

f l o o d i n g land of the Meadows was 'short sighted' and w i l f u l l y i n v i t i n g 

d e s t r u c t i o n ; and the houses themselves were inadequately drained and 

withou t sewers. Water lay stagnant on the s t r e e t surfaces, and 

cesspools overflowed i n t o yards 'covering them w i t h p e s t i f e r o u s matter'. 

Other c e s s p i t s oozed t h e i r contents i n t o the boundary walls and then on 

i n t o d r i n k i n g w e l l s . Walls were found 'saturated w i t h faecal moisture', 

and: Tarbotton asserted t h a t , even though v e n t i l a t i o n was important to 

h e a l t h , 'the best v e n t i l a t i o n .... w i l l not compensate f o r d e f i c i e n t 

sewerage, stagnant water and damp houses'. Tarbotton urged the Local 

Board of Health to take steps to r e c t i f y the cond i t i o n s before i t was 

too l a t e , and gave d e t a i l s of plans he had made, which have since 

disappeared. 

Although Nottingham had made e a r l y attempts t o redress the ap p a l l i n g 

c o n d i t i o n s i n the town, those attempts had seemingly come to l i t t l e by 

the middle of the century. C e r t a i n l y , the p r o v i s i o n of the water supply 

was of i n c a l c u l a b l e worth, but the p r e v a i l i n g c o n d i t i o n s of the town 

meant t h a t the death r a t e was s t i l l above t h a t of the nat i o n i n general. 
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CHAPTER FIVE 

CAUSAL FACTORS IN THE DECLIhE OF MORTALITY: THE LOCAL EVIDENCE 

The previous chapters have described the m o r t a l i t y trends of the three 

towns, and the s a n i t a r y conditions p r e v a i l i n g i n the years before the 

death rates declined. This chapter w i l l attempt t o explore the extent 

of c o r r e l a t i o n between the causal f a c t o r s i n m o r t a l i t y decline 

i d e n t i f i e d by McKeown, and those i n f l u e n c i n g the m o r t a l i t y rates i n the 

towns. I t i s unnecessary to discuss s c a r l e t fever i n t h i s context, 

since the l o c a l s t a t i s t i c a l data s u b s t a n t i a t e s McKeown's nat i o n a l 

f i n d i n g s , suggesting t h a t a mutation of the haemolytic streptococci was 

the cause of i t ' s r e t r e a t as a leading k i l l e r d ) . Smallpox, too, can be 

discounted here, since i t was fading out e a r l y i n the century, and 

c o n t r i b u t e d l i t t l e t o the declines. The advent of vaccination had 

q u e l l e d both incidence and f a t a l i t y from t h i s disease, and i t i s not 

necessary t o seek f u r t h e r f o r a cause of d e c l i n e . ( 2 ) 

This chapter, t h e r e f o r e , w i l l to concentrate on the decline of m o r t a l i t y 

i n Bath, Birmingham and Nottingham, w i t h respect t o typhoid; cholera, 

dysentery and diarrhoea; typhus; and t u b e r c u l o s i s . I t i s not intended 

t o give an exhaustive chronological n a r r a t i v e of the reform programmes 

of each town, but merely t o include those measures which, when 

introduced, may have had an e f f e c t on cause s p e c i f i c m o r t a l i t y . For 

t h i s reason, i t i s more a n a l y t i c a l l y cohesive to examine i n d i v i d u a l 

aspects of reform, r e f e r r i n g to each town, rather than to give a 

c r i t i q u e of the separate l o c a l experiences. The examination w i l l 



concentrate on, f i r s t , water supply and sewage disposal; and then on 

overcrowding, The former i s i d e n t i f i e d as the p r i n c i p a l f a c t o r i n the 

decline of typhoid, cholera, diarrhoea and dysentery; the l a t t e r might 

have influenced t u b e r c u l o s i s and typhus rates. I t w i l l not be possible 

t o debate the c o n t r i b u t i o n of the r i s e i n l i v i n g standards, p a r t i c u l a r l y 

a f f e c t i n g d i e t , since the evidence i s only p a r t i a l l y a v a i l a b l e at a 

l o c a l l e v e l f o r t h i s purpose. 

Water/food borne d i s e a s e s and s a n i t a r y reform 

At mid-century, ownership of the water supply of the c i t y of Bath was 

shared by the Corporation and twenty other companiesO). In 1351, the 

corpora t i o n had obtained an Act, p e r m i t t i n g the b u i l d i n g of a reservoir 

a t Batheaston, but t h i s had not e l i m i n a t e d the d i f f i c u l t i e s experienced 

w i t h supplying the higher areas of the town(4), Street watering was 

done with water from the Avon, which was p o l l u t e d and unhealthy(5), In 

1870, an Act was passed enabling the corporation to extend the supply. 

New r e s e r v o i r s were b u i l t to the North of the c i t y and an 18in main pipe 

was constructed leading i n t o the town(6). By the ISSOs, the mains had 

been extended f u r t h e r , supplying the suburbs, and ample water was 

a v a i l a b l e f o r the increasing number of water closets i n use(7). In 

1864, plans had been accepted f o r the reform of the sewerage system(8). 

Streets were t o be pitched w i t h non-absorbant materials, sewers were to 

be l a i d down and a deodorising p l a n t was t o be e s t a b l i s h e d ( 9 ) , Even so, 

i n 1905, sewage was s t i l l discharging i n t o the Avon.(10) 
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The Medical O f f i c e r of Health repcu-ted i n 1880 t h a t the sanitary e f f o r t s 

which had had the most b e n e f i c i a l e f f e c t had been the provision of pure 

water i n place of the o l d p o l l u t e d supply frorii contaminated w e l l s ( l l ) , 

He expressed the hope t h a t a l l w e l ls would be closed, since no water 

t h e r e i n could remain pure, given the nature of the surface drainageC12). 

The Medical O f f i c e r i n 1900 was proud of the ex c e p t i o n a l l y good water 

supply of Bath, e s p e c i a l l y w i t h regard to i t ' s abundance and admirable 

p u r i t y . ( 1 3 ) 

The m o r t a l i t y of Bath had begun t o drop from the lS70s, typhoid being 

reduced frorii 1890-30 from 14 cases t o none<14), There was no cholera 

reported a f t e r 1870, and, although the diarrhoeal f i g u r e s remained 

steady, i t must be remembered t h a t i t was a p r i n c i p a l l y i n f a n t i l e 

ailment, i n which poor n u t r i t i o n a l p r a c t i c e s were implicated(15), There 

does, t h e r e f o r e , seem t o be a c o r r e l a t i o n between the cleaning of the 

water supply and the d e c l i n e from the water/food-borne zymotics i n Bath, 

Birmingham m o r t a l i t y declined a b r u p t l y a f t e r 1875, w i t h the death r a t e 

from the typhoid group f a l l i n g from 1871-80 to 1880-90(16), This, too, 

can be c l o s e l y associated w i t h reforms i n the s a n i t a t i o n of the town, 

Thus, i n 1876, the c o r p o r a t i o n of the town, under the leadership of 

Joseph Chamberlain, purchased the waterworks company, and the town began 

t o b e n e f i t from cheaper, more widely a v a i l a b l e , piped water from the 

1830s(17). Within e i g h t years of the purchase, over 3 000 wells, 

supplying 60 000 users had been condemned as dangerously 

contaminatedf18); and t h i s e l i m i n a t i o n of p o l l u t e d p r o v i s i o n was as 

important a f a c t o r as the improvement of the clean supply i n r e t a r d i n g 
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m o r t a l i t y . In a d d i t i o n , the sewage works of S a l t l e y were extended and 

modernised frorn 1877C19), and a sewage farm and treatment works had been 

established as an a l t e r n a t i v e to using the River Tame(20), 

Typhoid fever m o r t a l i t y dropped s i g n i f i c a n t l y i n the f i r s t decade of the 

reforms, but then achieved a plateau u n t i l the end of the century(21). 

This can be explained by the concentration of the deaths i n s p e c i f i c 

l o c a t i o n s , supplied by p r i v a t e wells<22), The p r a c t i c e of using w e l l s 

d i d gradually decline w i t h the i n t r o d u c t i o n of piped water(23), but the 

recourse to such sources can e x p l a i n the seeming anomaly between a town 

w e l l supplied w i t h clean water, and a steady typhoid death r a t e . The 

e a r l i e r f a l l would be accounted f o r by the e l i m i n a t i o n of many 

contaminated o u t l e t s , The diarrhoeal death r a t e d i d not decline, but 

t h i s can be explained i n terms of i n f a n t m o r t a l i t y , e s p e c i a l l y as i t 

f a l l s i n the 1900-10 periodC24), p r e c i s e l y the time when the i n f a n t 

m o r t a l i t y rates began t h e i r p r e c i p i t o u s d e c l i n e ( 2 5 ) . The sewage and 

water improvements i n Birmingham, there f o r e , do coincide with the 

d e c l i n i n g m o r t a l i t y from the water borne i n f e c t i o n s . 

The water supply of Nottingham had been upgraded i n the 18305, w i t h the 

c o n s t r u c t i o n of the Trent Uaterwork5C26), However, i n 1879, the 

corporation purchased t h i s company, and b u i l t new r e s e r v o i r s and works 

on Mapperley Plains and a t Papplewick(27), I n a d d i t i o n , a sewage farm 

opened i n 1380, before which the Trent had been heavily p o l l u t e d w i t h 

sewageC28). The frequent f l o o d i n g of the lower town by the Trent(29> 

was, t h e r e f o r e , doubly harmful, because of the f e c u l a n t nature of the 

water. In 1885, the Medical O f f i c e r of Health reported t h a t Nottingham 
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Enow] had an abundant supply of pure water, derived from deep wells, 

The average d a i l y consumption was 18,8 gallons a head, and scarcely any 

p r i v a t e w e l l s then e x i s t e d f o r d r i n k i n g purposesOO), In 1900, however, 

typhoid was p r e v a i l i n g i n the Meadows, Leenside, and Lower Sneinton 

d i s t r i c t s described by the Medical O f f i c e r of Health as the usual haunts 

of such f e v e r O I ) . He was unable t o ascribe i t to any contamination of 

food or milk, nor t o the water supply, but instead found i t t o be caused 

by the sewerage system which continued there, which, being a conservancy 

system, g r e a t l y increased the r i s k s of i n f e c t i o n . (32) 

The evidence of Nottingham i s more d i f f i c u l t to i n t e r p r e t given the 

e a r l y pioneering work of Hawkesley. However, the purchase, and 

subsequent extension, of the waterworks by the corporation and the 

reforms of the sewerage system, and the consecutive decline i n m o r t a l i t y 

seem suggestive. The evidence of typhoid cases being l o c a l l y d i s c r e t e 

also s u b s t a n t i a t e s the connection, since i t was greatest i n those areas 

w i t h f a u l t y sewage systems and poor drainage. Thus, the Nottingham 

evidence does accord w i t h McKoewn's theory, and the m o r t a l i t y decline of 

the waterborne i n f e c t i v e s can be c o r r e l a t e d w i t h reforms i n s a n i t a t i o n 

systems, 

Typhus and tuberculosis 

The lack of data on the r i s e of l i v i n g standards and improvements i n 

n u t r i t i o n a t a l o c a l l e v e l mean t h a t i t i s impossible to assess the 

impact of these f a c t o r s on the decline of typhus and t u b e r c u l o s i s . 

However, although McKeown c o r r e l a t e d n u t r i t i o n w ith t u b e r c u l o s i s 
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d e c l i n e , he also suggested t h a t overcrowding i s a p o t e n t i a l influence on 

the diseaseOS), Typhus, too, he connected w i t h d i e t , although he also 

assigned a p a r t of i t ' s r e t r e a t t o improvements i n c l e a n l i n e s s and the 

water supply(34). I t i s worthwhile t o assess the degree of influence 

which crowding had on these diseases, since exposure and proximity play 

such a s i g n i f i c a n t p a r t i n t h e i r propagationOS), The main problem i s 

t h a t t u b e r c u l o s i s i s already i n d e c l i n e at the s t a r t of 

r e g i s t r a t i o n ( 3 6 ) , so t h a t i t i s impossible t o locate the p o i n t of 

i n i t i a l downturn. Nevertheless, i f crowding were a primary factor i n 

t u b e r c u l o s i s m o r t a l i t y , any dramatic change i n the d e n s i t y of the 

population would be expected to e l i c i t a response i n the s t a t i s t i c s , 

Bath, under a Health Act of 1875, began to combat the malconstruction of 

housing by l a y i n g down s p e c i f i c a t i o n s regarding road width, s a n i t a t i o n 

and wall thicknes5(37), Large areas, of the c i t y were l a i d out i n new 

respectable t e r r a c e s ( 3 8 ) , Considerable changes were also made i n the 

core of the town, where the corporation managed t o exercise planning 

c o n t r o l ( 3 9 ) . I n 1890, a p r o j e c t had been approved f o r the construction 

of a new s t r e e t from Milk s t r e e t t o Westgate B u i l d i n g s ( 4 0 ) . The Medical 

O f f i c e r of Health had high hopes of the scheme, since i t would sweep 

away the slum housing of those s t r e e t s . ( 4 1 ) Overcrowding existe d i n the 

slum q u a r t e r s ( 4 2 ) , However, i n 1900, the Medical O f f i c e r reported t h a t 

Bath was not an overcrowded c i t y , and t h a t undesirable b u i l d i n g s were 

c o n t i n u a l l y destroyed and new improved ones provided(43), Under the 

Housing of the Working Class act, the f i r s t issue was the improvements 

of the Dolmeads(44), This d i d not begin u n t i l 1898, and the Holloway 
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d i s t r i c t , Circus slums and the notorious d i s t r i c t on the north of the 

r i v e r a l l remained i n t a c t u n t i l the t w e n t i e t h century,(45) 

There seems to be l i t t l e scope f o r c o r r e l a t i o n between tuberculosis and 

typhus declin e , and housing reform, since there i s no evidence of 

s i g n i f i c a n t change i n the housing s i t u a t i o n u n t i l the l a t e 1890s and 

e a r l y 1900s, However, s a n i t a r y reform cannot be s a t i s f a c t o r i l y 

i m p l i c a t e d i n the d e c l i n e of typhus e i t h e r , since the disease had 

disappeared by the l a s t quarter of the century, before the advent of the 

new systems(46). The inspe c t i o n of lodging houses which began i n the 

18805(47), i s also too l a t e to be a f a c t o r i n the disappearance of 

typhus. Having, thus, eliminated the other possible f a c t o r s , the 

question of l i v i n g standards i s l e f t , The economic fortunes of Bath 

underwent a r e v i v a l i n the l a t e V i c t o r i a n e r a ( 4 8 ) , and p h t h i s i s 

m o r t a l i t y declined more s w i f t l y i n the l a s t decade than before, 

However, Bath had been prosperous i n the eighteenth century, and had 

s u f f e r e d a downturn i n the nineteenth(49), but the tub e r c u l o s i s 

m o r t a l i t y e v i d e n t l y f e l l during the century. Therefore, i t i s 

impossible t o t i e t u b e r c u l o s i s to economic forces and the explanation 

f o r the decline i n the m o r t a l i t y from p h t h i s i s and - t o a degree -

typhus i n Bath, must remain unproven. 

The same p a t t e r n emerges i n Birmingham too, where the improvements i n 

housing began too l a t e to be accorded r e s p o n s i b i l i t y f o r the decline of 

t u b e r c u l o s i s and typhus, Chamberlain's improvement act of 1876 

displaced many of the working c l a 5 s e s ( 5 0 ) and the worst courts were 

removed by the commercialisation of the c i t y c e n t r e ( S I ) , Of the ninety 
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three acres regarded as slum areas f i t f o r redevelopment by the 

c o r p o r a t i o n , f o r t y three were acquired, thus e l i m i n a t i n g much sub­

standard housing(52). By 1384 there was, according t o the Medical 

O f f i c e r of Health, no overcrowding(53), However, the decline of 

p h t h i s i s m o r t a i l i t y d i d not speed up i n response t o these changes(54). 

Typhus had been of minor importance from a t l e a s t the 1870s(S5), and 

cannot, t h e r e f o r e , be t i e d to any of the reforms mentioned, 

Birmingham's o v e r a l l m o r t a l i t y d i d respond s w i f t l y and d r a m a t i c a l l y to 

the improvements i n i t i a t e d by Chamberlain's c o r p o r a t i o n ( 5 6 ) , However, 

i t i s not p o s s i b l e , i n t h i s instance, t o i s o l a t e the degree of influence 

each measure had on each disease. 

Nottingham housing showed no improvement up u n t i l the 1870s, when the 

Nottingham Improvement Act enabled the e r e c t i o n of dwellings by the 

c o r p o r a t i o n ( 5 7 ) , A year l a t e r , the A r t i s a n s and Labourers Dwellings Act 

f a c i l i t a t e d the d e s t r u c t i o n of three p r i n c i p a l slums, one of which 

contained about 1 000 h o u s e E ( 5 8 ) , By 1835, there were no c e l l a r 

d w ellings and overcrowding was uncnmmon(59), although the houses i n the 

o l d quarters were densely constructed i n close, narrow, i l l - v e n t i l a t e d 

a l l e y s ( 6 0 ) . Typhus had disappeared before the reforms, and tuberculosis 

m o r t a l i t y showed no e x t r a o r d i n a r y r e a c t i o n to the spur of housing 

improvement(61), There was a economic boom i n the town i n 1871-5, which 

increased overcrowding f o r a while(62) - again, the s t a t i s t i c s f o r 

t u b e r c u l o s i s do not r e f l e c t t h i s . The trend i s steady, w i t h a s l i g h t 

upswing i n the l a s t decade, when the reforms were we l l established. 
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The l o c a l evidence, then, shows no d i r e c t c o r r e l a t i o n between housing 

and t u b e r c u l o s i s , and indeed, the case of Glasgow bears t h i s out. In 

1917, the Royal commission on Housing found t h a t Glasgow had housing of 

unbelievable density, w i t h over four t o a room i n 11% of the houses, and 

more than three t o a room i n 30%(63). Nevertheless, tuberculosis had 

f a l l e n i n the c i t y , and typhus had l e f t i t ( 6 4 ) , N e i l Munro MacFarlane 

does f i n d evidence t o connect t u b e r c u l o s i s and crowding(65), He 

describes the tuberculosis death r a t e as stagnating between 1850 and 

1870, when overcrowding increased from 202 per 100 rooms to 210; the 

p r o p o r t i o n s i n h a b i t i n g a s i n g l e room r i s i n g from 34% t o 41%, The 

m o r t a l i t y then f e l l 1870-90, as overcrowding decreased t o 187 per 100 

rooms, w i t h only 25% l i v i n g i n a s i n g l e apartrfient(66). MacFarlane does 

suggest t h a t the case i s not wholly proven, since the extreme 

overcrowding of Glasgow d i d not t r a n s l a t e to unusually high returns of 

t u b e r c u l o s i s m o r t a l i t y ( 6 7 ) , McKeown's theory i s t h a t overcrowding d i d 

not decrease s i g n i f i c a n t l y enough to a f f e c t exposure(68), and t h i s does 

seem to be t r u e i n the case of Glasgow, The l e v e l s of overcrowding are 

such t h a t exposure must have remained at a premuim. 

A l l the conclusions reached are t e n t a t i v e , since the evidence needed to 

s u b s t a n t i a t e McKeown's theory i s not a v a i l a b l e , The l i v i n g standard and 

n u t r i t i o n question remains unanswered, although i t i s t r u e t h a t 

t u b e r c u l o s i s i s a disease of d e p r i v a t i o n , and t h a t bad housing and poor 

n u t r i t i o n would have increased the s u s c e p t i b i l i t y of the population(69), 

McKeown's f i n d i n g s have been proven t o be s t a t i s t i c a l l y compatible with 

the l o c a l data, but no comment can be made w i t h regard to the causal 
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f a c t o r s , and p a r t i c u l a r l y t h e i r numerical weights, because of the 

pa u c i t y of the necessary evidence. The water supply and housing 

improvements do seem to have had an o v e r a l l e f f e c t on the zymotic 

m o r t a l i t y , but the extent of t h a t e f f e c t , numerically and i n terms of 

s p e c i f i c diseases, i s not d i s c e r n i b l e . Therefore, although m o r t a l i t y 

d i d d e c l i n e i n Bath, Birmingham and Nottingham i n the nineteenth 

century, the causes of t h i s d e c l i n e are not proven by l o c a l evidence. 

The j u x t a p o s i t i o n of s p e c i f i c reforms w i t h the m o r t a l i t y rates of typhus 

and t u b e r c u l o s i s , f a i l to c o r r e l a t e w i t h the declines, and the evidence 

of p r o s p e r i t y and d i e t i s not a v a i l a b l e i n s u f f i c i e n t q u a n t i t y t o merit 

any reasonable deductions being made. 
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