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SUMMARY

AN EPIDEMIOLOGICAL STUDY OF FLEXNER DYSENTERY IN GLASGOW

Flexner dysentery is world-wide in distribution. In the developing
countries the disease is a major cause of morbidity and mortality but in the
developed countries, where mortality from it is negligible, morbidity is still
significant and there are problems still to be overcome before flexner dysent-
ery can be eradicated or even completely controlled.

The objectives of this thesis were to investigate the medico-social
aspects in the epidemiology of the disease and to elicit any aetiological
factors for its incidence in Glasgow where over the past fifty years it has per
sisted on a higher level than anywhere else in the United Kingdom.

Chapter I reviews the relevant literature on the history of the dysen-
teries which can be appropriately divided into two periods. The first period
culminates in the discovery of Amoeba coli in 1875 and the second period, from
1875 onwards, covers the aetiological differentiation of the wvarious types of
bacillary dysentery. The systematic nomenclature and taxonomy of these
intestinal pathogens is now undertaken by the Enterobacteriaceae Subcommittee
of the International Association of Microbiologists and the wvarious Shigella
Centres established throughout the world,

In Chapter II the epidemiology of bacillary dysentery is critically
appraised. The incidence of sonne dysentery in the United Kingdom by far
outnumbers that of flexner and all other types of bacillary dysentery. In

consequence the epidemiology of sonne is well documented but specific refer-



ence to that of flexner is scanty and thus although there are many factors
common to both diseases this deficiency has to be recognised in any attempt
to elucidate the epidemiology of flexner dysentery.

Bacillary dysentery in the United Kingdom is mainly a disease of
children occurring throughout the whole year but especially in winter, It
is associated with the lower social classes and wherever there is defective
hygiene and sanitation. Transmission is by "anal oral spread". Occasional
outbreaks are due to contaminated food, milk and water supplies but its incid-
ence is not related to frequency of fly infestation. From this review how-
ever there appears no outstanding epidemiological differences between flexner
and sonne dysentery but the severity of illness in flexner infection is usuall
greater.

Chapters III to V which describe accounts of the field work personally
undertaken include two series of investigations - a retrospective study and a
prospective survey.

The retrospective study, Chapter III, involved detailed analysis of tt
incidence of bacillary dysentery in Glasgow in relation to notifications and
bacteriological isolations by serological type and the findings are studied
against the background of the incidence in Scotland and in the United Kingdom
as a whole, The level of notification for various reasons outlined is by no
means an accurate index of the incidence of the disease, Notification rates
however reveal that over the past fifty years the highest incidence of bacill-
ary dysentery in Scotland and also in Glasgow was in the 1954 to 1958 quin-

guennium, The highest annual notification rates were in 1955 when the rates



- 3 -
per 100,000 population were 240 in Scotland and 587 in Glasgow respectively.
The retrospective study also shows that, in respect of all bacteriologically
confirmed isolations from hospital and domiciliary patients for the quinquenn-
ium 1962 to 1966, Glasgow had a greater proportion of Shigella flexneri than
the averages for Scotland and for the whole of the United Kingdom. TFor every
100 isolations of Shigella sonnei there were 20 to 56 isolations of Shigella
flexneri in Glasgow, 3 to 25 in Scotland and only 1 toe 3 in the United Kingdom.
In compariéon with other cities, for every 100 isolations of Shigella sonnei
there were 39 isolations of Shigella flexneri in Glasgow, 14 in Birmingham and
only 0,6 in Liverpool,

Chapter IV describes the material and methods used in the prospective
survey which was preceded by a pilot investigation.

The prospective survey consisted of an epidemiological study of 360
patients — 132 with flexner and 228 with sonne dysentery - admitted to the two
infectious diseases hospitals, Belvidere and Ruchill, during the period April
to November 1968, Patients with flexner dysentery were regarded as the "Casc
and contrasted with those suffering from sonne dysentery - the 'Controls"- in ar
attempt to distinguish any differing epidemiological factors,

The results, Chapter V, are considered under the headings, demographic
data, housing circumstances, incidence of diarrhoea in households, "Cases'" and
their contacts, and resistance of organisms to antimicrobial drugs.

The majority of patients were children and the housing circumstances
of most flexner patients were grossly inadequate in toilet facilities, Such

unsatisfactory housing and living conditions are conducive to the existence anc



spread of flexner dysentery and probably contribute largely to the high incid-
ence in Glasgow. Municipal ward distribution indicates that flexner dysenter:
is localised in some wards but that sonne dysentery is widely scattered throug
out the city. The introduction of flexner dysentery from sources outside
Glasgow does not account for the high incidence of the disease therein but con
valescent carriers with a history of previous hospitalisation constitute an
important reservoir of infection. The cost of hospitalisation of the 360
patients in the present survey was almost forty thousand pounds and social, as
distinct from medical reasons, accounted for the admission of 41% of flexner ar
46% of sonne patients,

Antimicrobial drug resistance patterns and their possible significance
in the epidemiology of flexner dysentery are fully investigated. In Glasgow
individual antimicrobial drug resistance of Shigella is commonest to sulphon-
amides and then to streptomycin, tetracycline, ampicillin and cephaloridine
respectively. Multiple resistant strains are a cause for concern particularly
those of Shigella flexneri serological type X where one in every five strains
was found resistant to seven drugs but no relationship between multiple resist-
ant strains and previous hospitalisation, municipal ward distribution, or age
of patient could be established. In the survey none of the 360 strains of
Shigellé was resistant to nalidixic acid and this drug appears from in vitro an
in vivo studies to be the one of choice for the treatment of bacillary dysenter

in Glasgow.

0. 0. HUNPONU-WUSU,

SEPTEMBER, 1969,
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INTRODUCTION

In the developing countries such as my own - Nigeria -
the prevention, control and treatment of the communicable
diseases form an integral part of the work of the health
services and much energy and resources, often with the
aid of the World Health Organisation, are devoted to
their eradication. Attempts have been made to evaluate
whether a primary objective of the health servicesin
these countries should be devoted to the prevention of
communicable diseases rather than to emphasis on
developing the curative facilities, Thére is no doubt
that the prevention and effective control of these
diseases would contribute more than any other medico=-
social factors to the economic viability of such countries
if only for their effect in reducing morbidity and
moxrtality. To this end, mnational and international
schemes of eradication for such diseases as smallpox,
tuberculosis, leprosy and cholera have been undertaken

throughout the world in the past decades,

In the developed countries, where most of the
infections which were formerly major causes of morbidity
and mortality have disappeared, the attention of many
health workers is mowadays focussed increasingly on the

epidemiology of the non-communicable diseases such as



the cardiovascular diseases, the neoplasms, the mental

and the metabolic disorders. Nevertheless even in these
countries, there are still some problems to be overcome

in the eradication of communicable diseases, In the United
Kingdom itself diarrhoeal diseases still show a high annual
incidence. Throughout the past fifty years, bacillary
dysentery has been prevalent in Scotland and in Glasgow, a
city of just under one million inhabitants with two major
infectious disease hospitals, flexner dysentery has been

constantly present.

Thus, it was considered that an epidemiological study
of flexner dysentery in Glasgow was desirable to try and
elicit possible reasons for this relatively high incidence
and also to gain experience from the planning, organisation
and field work to carry out similar studies in the prevention
and control of the major communicable diseases prevalent in

- the writer's own country.

OBJECTIVES

1. To investigate the medico-social aspects of the

epidemiology of flexmer dysentery.

2. To seek aetiological factors for the high incidence

of the disease in Glasgow,
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INTRODUCTION

It is appropriate to divide the history of the
dysenteries into two periods, pre 1875 and post 1875, The
first period culminated in the discovery of Amoeba coli
in 1875 and the second period after 1875 includes the
aetiological differentiation of the types of bacillary

dysentery,

A, HISTORY OF DYSENTERY BEFORE 1875

The term "dysentery" is derived from the Greek word,
Ve
gmG;EVTEPuxmeaning a bowel complaint. From the earliest

times, reference has been made to bowel complaints,
In the Bible, Job in his lamentations remarked -

"Behold, O Lord; for I am in distress;
my bowels are troubled,"

Lamentations 1, 20.

"My liver is poured upon the earth,"

Lamentations 2, 11,

According to Castellani and Chalmers (1919) the term
dysentery was first employed by Hippocrates, the Father
of Medicine, in the A4th century B.C. He recognised two

distinct types of disease of the bowels, one characterised



by the number and fluidity of the motions which he called

-~
éuxﬁfaba: diarrhoea, and the other by the presence of blood
in the motions which he termed,45uaﬂ-€vTePLd.dYsentery.

Hippocrates also observed that bloody diarrhoea was often

accompanied by temesmus and abdominal pain,

Originally the term "dysentery" included any disease
in which there was a discharge of blood from the anus,
but several of the ancient physicians, Celsus, Aretaeus,
Archigenes and Galen, whilst stressing the importance
of the presence of blood and mucus in the motions, also
distinguished clinical features of the disease. Celsus
believed that dysentery was due to intestinal ulcers which
caused the patient to suffer from pain and tenesmus,
Aretaeus, the Cappadocian, associated the site extent and
deéree of these ulcers with intestinal haemorrhage and
pointed out the severity of the clinical features arising

from these haemorrhages,

From the 5th century onwards, epidemics of dysentery
were noted in Europe. Allbutt (1921) reported that
dysentery was well known in Greek and Roman eras and
continued in Western Europe all through the Middle Ages.
It occurred in France in A,D,., 534 and A.D. 538 and again
in Northern Europe in A,D. 760, Although these outbreaks

persisted through the Middle Ages, it was not until 1646



that further progress on the nature of the disease was

made,

According to Manson-Bahr (1943) the infectious nature
of dysentery was first referred to by Fabricius Hildanus
in 1646, Subsequent observers were impressed with the
pandemic nature of the outbreaks. Dysentery occurred in
France from 1749 to 1750 and in 1759 especially in the
Central and Southern provinces; 1in Belgium in 1831 and

in Luxemburg in 1863.

Dysentery was widespread in Germany, Between 1676
to 1678, it occurred in Saxony and the Rhine Provinces
and from 1726 to 1728 in Silesia, Saxony and the Mark of
Bradenburg. In Sweden, between 1649 to 1652, dysentery
raged over nearly the whole country and later between
1770 and 1775 in mearly every province, Similar pandemics
occurred in the Southern districts of Norway between 1808

and 1810,

Britain has had her share of pandemic dysentery.
According to Creighton (1891) two outstanding pandemics
have occurred, the first from 1539 to 1540 and the second
between 1780 and 1785, In the 16th century, the English
names used for dysentery were flux and lask, At that
period, lasks or lienteries or dysenteries were associated

with famine sicknesses., Creighton reports that in 1540,



there was a "great lask throughout the realm" associated

with "strange fevers",

Pandemic dysentery again occurred in England between
1779 and 1785. This second outbreak was prevalent in London
in the autumns of 1779, 1780 and 1781, A high mortality
resulted from the outbreak and dysentery was regarded
as "a fatal malady'", In subsequent years, outbreaks of
dysentery occurred throughout England, Widespread
epidemics also occurred in Scotland -~ din Glasgow in

1827 and in Edinburgh in the following vyear.

Dysentery has been reported to break out as a
consequence of war, Heredotus in 380 B,C. attributed the
defeat of the Persian Army partly to dysentery. Since
that time, dysentery has been recorded as an important
scourge of military campaigns, Many instances of epidemics
occurring in wartime are cited by Manson-Bahr. The
Napoleonic Wars 1790 to 1815, the Crimean War 1854 to 1855,
the Franco~German War 1870 to 1871, the Russian-Turkish
War 1878 to 1879, the English Campaign in New Zealand 1860
to 1861, the War of Secession in the United States, have
all shown the extensive spread of dysentery during wartime,
In support of these observations, Shiga at a later date
stated that dysentery was always a constant companion of

war and was more fatal to armies than powder or shot.



In some countries, famine has played an important
part in contributing to the spread of dysentery. Famine
consequent on the failure of crops was responsible for
dysentery in Ireland din 1806, 1817, 1821, 1826, and 1846
to 1847; for outbreaks in Tobolsk Russia in 1863, and in

Gambia Africa from 1853 to 1855 (Manson=Bahr 1943).

Throughout the period before 1875, other observers
have reported omn different aspects of dysentery. Sydenham,
describing an epidemic from 1669 to 1672, differentiated
clearly the macroscopic appearance of the stools of patients
with dysentery and pointed out that although they often

contain blood and mucus, blood is sometimes absent.

Pringle (1752), reporting outbreaks of dysentery in
the English Army, realised that epidemic dysentery was a
single entity of an infectious mnature transmitted by the
discharges of the patient. Cleghorn (1779), who gave an
account of dysentery in the English Navy in Minorca and
who described the symptomatology of the dysenteries,
recommended the early institution of therapy to prevent

many fatal cases.

According to MansoneBahr (1943) the clinical
varieties of dysentery were described by Zimmerman in
1767 and later, in the early 19th century, the
rathological processes were described by Rokitansky

and Virchow.



Thus up until 1875, dysentery was recognised only in
clinical terms and whilst its infectious nature, its
epidemic and pandemic appearances were described, the

aetiology of the disease was still unknown,
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B, HISTORY OF DYSENTERY AFTER 1875

1. THE DIFFERENTIATION OF AMOEBIC DYSENTERY

Although Lambl working in Prague in 1859 found living
amoebae in a case of infantile diarrhoea and subsequently
demonstrated amoebae in other cases of dysenteric diarrhoea,
he was doubtful if these amoebae were pathogenic in

nature,

According to Scott (1942), the first major advancement
on dysentery came in 1875 with the work of Losch who in
1875 at St. Petersburg, found amoebae in the stools of a
Russian peasant mamed Markoff who had come from Archangel
to seek employment at St, Petersburg. Losch described
the size, appearance and character of the nuclei of these
amoebae and was able to infect a dog with fresh stools
from this patient. Losch called this organism Amoeba

COlio

Manson~Bahr (1943) states that Robert Koch discovered
amoebae in sections of dysenteric ulcers and from the
wall of a liver abscess in 18133, In 1886, Kartulis in
Egypt discovered amoebae in the stools of patients with
dysentery and subsequently in pus from liver abscess and
thus demonstrated the association between tropical

dysentery and abscess of the liver.



In 1890, William Osler, working at Johns Hopkins
Hospital in Baltimore, United States, confirmed the presence
of amoebae in the stools of patients with chronic dysentery
which had been contracted in the Panama region and also
found amoebae in the pus of their liver abscesses. In
the following year and from the same hospital, Councilman
and Lafleur extended further the work of Osler, They
distinguished the harmless Amoeba coli from the organism
causing the disease which according to Rodgers (1913)
they then called "Amoeba dysenteriae", At a later date,
Schaudinn traced the 1life history of the human intestinal
amoebae and clearly distinguished the non-pathogenic
Entamoeba coli from the pathogenic Entamoeba histolytica,
which were respectively the organisms amoeba coli and
the organism of amoebic dysentery previously described by

Councilman and Lafleur.

Up until this period, all the dysenteries were
regarded as tropical or amoebic dysentery due to protozoan
infection but further progress was made in 1898 when
Kiyoshi Shiga working in Japan isolated the dysentery
bacillus and so differentiated for the first time the
two main types of dysentery now known as AMOEBIC and

BACILLARY,
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Thus there was an interval of twenty=three years
between the time when Losch in 1875 found amoebae in the
stools of patients suffering from amoebic dysentery and
1898 when Shiga isolated the dysentery bacillus, During
this period, it was popularly believed that all the
dysenteries, especially those occurring in tropical or
subtropical countries, were amoebic in origin and it
was still not fully recognised that bacillary dysentery

vas the more widespread and important of the two types.

2e DIFFERENTIATION OF BACILLARY DYSENTERY

The aetiological differentiation of the main types
of bacillary dysentery has been accomplished in different
countries throughout the world through the efforts of
many persons including Shiga, Kruse, Flexner, Strong,
Musgrove, Lentz, Duval, Schmitz, Castellani, Andrewes,
Hiss, Murray and Bovyd. Paramount among these workers
are Shiga, Flexmner, Sonne, Schmitz and Boyd and a brief
description of their relevant discoveries in this field

is now given,

(a) Kiyoshi Shiga (b. 1870 4, 1957)

The initial elucidation of the bacteriology
of bacillary dysentery is due to the investigations

in Japan of Kiyoshi Shiga. While working on
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epidemic dysentery in 1898, he discovered as a
distinct species of the coliform group of organisms,
the bacillus now called Shigella dysenteriae type 1,
but originally named B, dysenteriae Shiga, He
demonstrated that the serum of patients suffering
from dysentery was agglutinated by this bacillus.

In 1900, Xruse working in Germany confirmed Shigat's
findings and in comnsequence Shigella dysenteriae
type 1 was known on the Continent as the Shiga-Kruse

bacillus.

(b) Simon Flexner (b, 1863 d. 1946)

In 1900, Simon Flexner who was then a member
of the Commission sent out by Johns Hopkins Undiversity
to study the diseases prevailing in the Philippine
Islands reported the discovery of a bacillus closely
resembling Shigats. Strong and Musgrove working
in Manila also discovered a similar organism in 1900,
Flexner found that the bacillus which he isolated
had distinct agglutinating properties but it was
different from that of Shiga's in its power to

ferment mannitol,

Lentz confirmed Flexner's findings in 1902 and
his work om the sugar reactions of the dysentery

bacilli served to divide the dysentery bacilli into
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two groups:

1. The non~mannitol fermenters later called the

Shiga or the Shiga-~Kruse group and

2, The mannitol fermenters, called the Flexner

group.

(¢) Carl Olaf Sonne (b. 1882 d. 1948)

Sonnet!s bacillus was first reported by Kruse in
1900 and had been called by him the lactoseefermenting
or the E race of pseudoedysentery bacillus, In
1904 a lactose fermenting bacillus was found by Duval
in the United States but nevertheless it was not
until 1915 that Carl Olaf Sonne by his studies clearly
defined this organism which was called by some
observers the Sonne~Duval bacillus but is now commonly
known as Shigella sonnei,. According to Bojlen (193&),
Sonne isolated these bacilli in 35 cases of dysentery
occurring in different parts of Denmark between
1911 and 1913 and demonstrated that they formed a
well=characterised group of dysentery bacilli which
were sharply distinct from those of the Flexner

Sroup.
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(d) Karl Eitel Friedrich Schmitz (b. 1889 -

While working in Roumania in 1917, Schmitz first
isolated an organism which resembled Shiga's bacillus
by its inability to ferment mannitol but which
fermented rhamnose, This bacillus was called Schmitz
bacillus and has since been recognised by various
workers including Murray (1918) and Evans (1938).

It is now classified as Shigella dysenteriae type 2.

(e) John Smith Knox Boyd (b. 1891 =

Brigadier Sir John Smith Knox Boyd has devoted
many years to the study of bacillary dysentery,
He carried out extensive bacteriological investigations
during his service in the Royal Army Medical Corps
in India and submitted to the University of Glasgow
in 1947 as his M.D, thesis, "The Mannitol-fermenting
group of dysentery bacilli'", The results of his
investigations on these organisms were published
between 1931 and 1946 in a series of papers in
different Jjournals and were included as annexures
to his thesis. In one of these papers "The
laboratory diagnosis of bacillary dysentery", Boyd
classified the mannitol fermenting dysentery bacilli

into two groups:
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1. Omne group which includes types with specific
and group antigens, called B. dysenteriae

Flexner, and

2, The other group which has a type specific
antigen but no group antigen, called
B. dysenteriae Boyd. Boyd himself suggested
the name B, dysenteriae India for this
latter group, but on the recommendation of
Major Gemneral Perry, the Society of Tropical
Medicine and Hygiemne accepted the name
B, dysenteriae Boyd in honour of him,
These bacilli are now referred to as Shigella

boydii,

3. THE DEFINITIONS OF ENTEROBACTERTACEAE AND SHIGELLA

Until comparatively recently, detailed studies of
each species of dysentery bacilli have been undertaken by
observers working from different viewpoints and this has
led to the same organism being ascribed to different groups
or classifications and given different names in different

countries,

In 1930 the First Intermational Congress of the
Association of Microbiologists was held in Paris,. An

International Committee on Bacteriological Nomenclature



and Taxonomy was inaugurated and its Enterobacteriaceae
Subcommittee has since given a uniform classification
and nomenclature to the coliform bacilli. The
Enterobacteriaceae Subcommittee formed a Shigella
Commission in 1947 and in 1951, the Commission
recommended that the name Shigella be adopted as the
generic name of the group of intestinal bacteria
commonly known as dysentery bacilli and that the
synonyms bacillus dysenteriae and bacterium dysenteriae
be discarded. It was later recommended that the

genus Shigella or the Shigella group be defined as
non-motile bacteria which conform %o the definition

of the family Enterobacteriaceae and have certain

biochemical characteristics.

The Shigella Commission was dissolved in 1953
and its activities had since been taken over by the
International Shigella Centres established throughout

-

the world.

Enterobacteriaceae

The family Enterobacteriaceae as defined in the
recent Subcommittee report (1958) is "composed of
Gram negative rod-shaped bacteria which are motile
with peritrichous flagella, or non-motile. They

ferment glucose rapidly with or without gas production,

17



reduce nitrates to nitrites and grow on ordinary

media,"

Shigella

Wilson and Miles (1964) have defined Shigella as
"Non~motile érganisms conforming to the definition of
the Enterobacteriaceae. Acid produced from a number of
carbohydrates, Gas production restricted to members
of ome serotype, Usually no fermentation of lactose;
when this occurs it is nearly always delayed. Adonitol
and inositol never, and salicin very rarely fermented.

Indole production variable,

Give a positive methyle~red and a negative:
Voges~Proskauer reaction and do not grow in Koser's
citrate medium. Do not hydrolyse urea, deaminate

phenylalanine, blacken Kligler's H,S medium, grow

2
in Moller's cyanide medium, utilise malonate, oxidize
gluconate or liquefy gelatin, Produce glutamic

acid decarboxylase.

Include a number of serotypes characterised by

their somatic antigens, Pathogenic for man, giving
rise to dysentery or acute gastro-enteritis. Found
as a rule, in the intestinal tract of man. Type

species, Shigella dysenteriae."



4, THE CLASSIFICATION OF THE SHIGELLA GROUP

The Shigella group is divided into four subgroups A,

B, C and D.

Subgroup A

These are organisms which do not usually ferment

mannitol, They include:

a) Shiga's bacillus described by Shiga in 1898

in Japan and by Kruse in Germany in 1900,

b) Schmitz's bacillus isolated by Schmitz in

1917 in Roumania,

c) Large-~Sachs group, a number of less common
types described by Andrewes {(1918), Large

and Sankaran (1934) and Sachs (1943).
Subgroup A is now called Shigella dysenteriae.

There are 10 serotypes differentiated by agglutination
tests. Two well known serotypes are Sh. dysenteriae
type 1, formerly called Sh. shigae and Sh. dysenteriae

type 2, formerly called Sh. schmitzii.

Subgroup B

This group usually ferment mannitol and are
interrelated serologically by the possession of common

group antigens or subsidiary antigens. They are

19
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now referred to as Shigella flexneri. Subgroup B

each possess a type or main antigen by which it is
differentiated from other Shigellae, In each type,
there is variation in the quality and quantity of

the antigens present in their group antigen complexes
giving subserotypes, for example subserotypes la and

1b. When there is a loss of type or main antigen, the
resultant variant cultures contain only group antigen
factors, The variants are referred to as X and Y
(Shigella Commission Report 1958). There are at present

6 serotypes, 1l subtypes and 2 variants in Subgroup B,

Subgroup C

This is a group of mannitol fermenting organisms
resembling Sh, flexneri biochemically but differing
from it antigenically. They are now generally referred

to as Sh, boydii., There are 15 serotypes,

Subgroup D

This group contains only ome serotype, Sh. sonnei,
a mannitol and a late lactose fermenting organism
defined by Sonne in 1915 in Denmark, A recent
classification of Sh. sonnei has been made according
to their productiom of colicines which are antibiotics

that can inhibit the growth of other strains of



Shigella or other members of the Enterobacteriaceae.

A method of typing Sh. sonnei using colicine production
as a marker was extensively applied by Abbott and
Shannon (1958) to characterise these organisms; strains
which do not produce colicines are classed as untypable.

There are at present 15 distinct colicine types,

The classification of the Shigella group is shown

in the following table A,

21
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CHAPTER IT

THE EPIDEMIOLOGY OF BACILLARY DYSENTERY
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INTRODUCTION

In the United Kingdom, the incidence of sonne
dysentery outnumbers by far that of flexmer and any other
type of bacillary dysentery. In consequence, there
is comparatively little reference in the literature to
the epidemiology of flexmer dysentery whereas there
are many well documented studies of sonne dysentery.
Christie (1968) has in fact stated that the epidemiology
of bacillary dysentery in Britain is virtually that
of sonne dysentery. These two deficienciés have
to be recognised in attempting to elucidate the

epidemiology of flexmer dysentery.

Although an attempt is made in this chapter to
discuss aetiological factors specifically concerned in
the epidemiology of flexmer dysentery, some of these
factors have had to be considered in relation to
bacillary dysentery since specific identification of
their role in flexmner dysentery has not yet been
fully determined, It is hoped however that the
findings, described later in this thesis, of the
retrospective study and of the prospective survey in
which cases of sonne dysentery were used as controls,
will help to ddentify aetiological factors in the

epidemiology of flexner dysentery.

24
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INCIDENCE

Bacillary dysentery is world wide in distribution
with varying incidence rates in different countries
according to environmmental and socio-economic conditions.
It is commoner in the tropics than in temperate countries
largely due to low standards of sanitation and personal

hygiene (Wilson and Myles 1964),

The dincidence of bacillary dysentery in various
countries has been reported by many observers including
Bojlen in Denmark (1934), Hardy et al. (1940), and
Eichner et al. (1968) in the United States, Snadjer
in Yugoslavia (1954), Boyd in India (1936) and Hart in
Nigeria (1954). The real incidence of the disease
however is difficult to assess since in most countries
only the severer cases are notified and undernotification
is thus common, Ordway (1960) commented that there
is dncompleteness of natiomal morbidity statistics

especially from the developing countries.

In the developed countries, increasing attention
has been paid to bacillary dysentery in its endemic
form, In the United Kingdom, Glover (1947, 1949)
has reported on endemic dysentery in England and Wales
from 1919 to 1946 and in Scotland, Sutherland (1943,

1945), Gillies (1956), Bloch (1938), Carter and Young



(1952), have discussed various aspects of endemic

dysentery.

AGE, SEX AND SEASONAL VARTATIONS

The detailed discussion of age, sex and seasonal
variations is considered in a later chapter, but in
this chapter some brief general observations are now

made,

AGE AND SEX DISTRIBUTION

Although all ages are susceptible to flexner and
sonne dysentery, both diseases are most common among
children under five years. Male children are more
often affected tham females, but in adults, the sex

incidence is reversed,

SEASONAL VARTATTIONS

Bacillary dysentery may occur at any period of
the year, the seasomnal incidence varying in different
countries., Strong, who described seasonal variation
in some FEuropean countries in 1942, remarked that
"even in temperate climates the disease is apt to

occur during the warmer months of the year" and in

26



support of this view was the earlier observation of

Bojlen (1934) who found a summer peak in Denmark.

It is dinteresting to note that the present seasonal
peak in some countries is now different from that of
fifty years ago. This has happened in the United
Kingdom where in recent years the highest incidence‘has

been in winter and not in summer months.

THE VEHICLES OF INFECTION

The spread of bacillary dysentery can take place
directly from personm to person or indirectly through
the agency of flies or by contaminmation of water, milk
and food. The role of each of these vehicles is now

considered,

(a) Flies

The house fly (Musca domestica) has been
incriminated as an indirect means of the spread
of dysentery particularly in the tropics where
epidemics have been associated with increase in
the fly population, Kuhns and Anderson (1944)
described an extensive fly~borne outbreak in
which Shigella flexneri type 6 was isolated from

351 out of 383 bacteriologically positive patients



and from 9 separate batches of 15 flies. This
epidemic, which was gradual in onset and widespread
in distribution, reached its peak within two weeks
and declined simultaneously with the disappearnce
of the flies. A similar observation was noted
during the British Salonika Expeditionary Campaign
in 1918 when the maximum incidence of bacillary

dysentery occurred when flies were most numerous.

It is probable that flies act mainly by
carrying infective material mechanically on their
feet, antennae and probosces and thus transmission

can take place if they pass from infected faeces
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to food. In the United Kingdom, flies are virtually

absent during the winter months when the maximum

incidence of dysentery occurs and it is thus doubtful

whether they play more than a relatively minor part

in the transmission of the disease,

(b) Water

Although water-=borne bacillary dysentery is
rare, outbreaks of flexmer and sonne dysentery
due to contaminated water supply or faulty water
systems have been reported. According to
Manson-Bahr, an outbreak of water~borne flexner

dysentery occurred in the Ogmore district imn
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Waleg in 1921 which caused 12 deaths among the
1,100 persons affected. Buchanan (1918), Green
and Macleod (1943) and Ross and Gillespie (1952)
have each described outbreaks of water~borne

sonne dysentery in the United Kingdom,

(¢) Food

Infected food camn cause epidemics of
bacillary dysentery. Milk and ice~cream are
probably the commonest articles of food responsible
and several outbreaks due to these vehicles have

been recorded,

An outbreak of milk-~borne flexner dysentery
which occurred in Aberdeen in 1919 is of
particular epidemiological importance. KXinloch
(1923) has described this epidemic which was
explosive in mnature and occurred from March to
May 1919 affecting over 1,000 people and
causing 72 deaths. Those affected drank infected
milk from a dairy where the source of infection
was probably the farmer's sister~in-law who
had in the preceding two months been nursing
dysentery patients in Salonika, Scott in his
book 'Some notable epidemics! states that the

investigation of this outbreak provided for



the first time bacteriological proof of the
identification of diarrhoeal epidemics due to
milk-borne infection, as prior to this similar
epidemics which had occurred were not investigated
bacteriologically. This outbreak was also
responsible for the then Scottish Board of Health

making bacillary dysentery compulsorily notifiable,

Milk~borne epidemics due to sonne dysentery
have been reported from various places in the
United Kingdom. These include an outbreak in
Fifeshire affecting 150 persons (Fyfe 1927),
one described by Trimble and Brothwood (1938)
in Lancashire affecting 21 persons, and another
in Bedford affecting 96 persons (Bowes 1938).
In 1942, Faulds reported an outbreak of
milk~borne dysentery in Cumberland affecting
43 persons and a further outbreak in 1943
affecting 124 persons. Rae and Smith (1945)
described milkeborne sonne dysentery in Aberdeen
which was caused by pasteurised milk from the
Milk Marketing Board becoming contaminated in

the dairy during bottling.

Despite these incidents, contaminated food

on the whole does not appear to play a prominent
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part in the spread of flexner or sonne dysentery
in this country. Epidemics however tend to
reéult from faulty food hygiene or preparation
and although these outbreaks are rare, they
nevertheless attract attention because of the
resultant publicity and the desire to prevent

similar recurrences.

THE MODE OF SPREAD

Detailed observations have been carried out on the
mode of spread of sonne dysentery in this country
(Hutchison 1956). Such studies have mnot been undertaken
for flexner dysentery and most observers appear to
assume that the transmission of flexner dysentery takes
place in the same way as that of sonne dysentery but

possibly with slight modifications.

Although bacillary dysentery may be caused by the
ingestion of contaminated food or polluted water,
infection in this country is usually contracted from
ambulant cases in the early stages of the disease
from convalescent patients or from carriers. The
mechanism of this propagation may be summed up in
the expression "anal oral spread" since the organisms

of bacillary dysentery are excreted from the bowel
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of one individual and ingested orally by another.
Opportunities for a person to be infected in this way
are greatly facilitated by close contact and poor

personal hygiene.

It has been mentioned earlier that in the developing
countries with poor environmmental sanitation and lack
of protection against flies, contaminated food or water
supplies play a great part in causing widespread outbreaks
of the disease, However as community sanitary measures
improve the role of the hand to mouth contact becomes

relatively more important,

In England, Hutchison (1956), in her survey of

children in day and residential nurseries, demonstrated
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that low temperature, high humidity and diminished lighting

favoured the survival of Shigella sonnei outside the
human body. These three conditions were present in both
domestic and institutional water closets during the
winter months, December, January and February, in
Southampton. She found that contamination of the water
closet seat occurred readily particularly in the early
stage of the disease when heavily infected fluid stools
were passed, A considerable percentage of the children
handled the toilet seat and thereafter touched their

mouths or faces or sucked their fingers before washing



their hands. She also showed that five different
kinds of toilet papers were ineffective in preventing

contamination of the fingers from touching faeces,

The probable sequence of events in the spread of
sonne dysentery can thus be summarised. A child with
‘diarrhoea excreting Shigella sonnei uses a communal
water closet and the seat is contaminated directly by
the child or indirectly by flushing. In cleaning the
peri~anal region, the fingers of the child or of the
attendant may become contaminated and subsequently the
attendant may pass infection to other children or the
child himself may contaminate communal toys. The
organisms left onm the toilet seat can be taken on to
the hands of any other child using the toilet soon
afterwards. Thus transfer of infection occurs easily
and rapidly especially during the period before and

after meals when the children use the toilets,

If the seat is heavily contaminated, or if the
temperature is low, the relative humidity high and
lighting subdued, the organisms will remain alive for
some days giving any child who uses the seat a good
chance to infect himself, Fach additiomal child's

diarrhoea adds to the number of seat contaminations.

This view of the spread of dysentery among schoolchildren
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is supported by the observation that during holiday
periods, when schools and day nurseries are closed and
communal use of toilets is infrequent, the transmission
and hence the incidence of dysentery is less (Bradley

and Richmond 1956),

Christie (1968) has offered the following
explanation for difference in the modes of spread of

flexner and sonne dysentery whilst pointﬂput that

although the explanation appears to fit the known facts,

there is as yet no proof for it, He states "It may
be that Shigella flexneri can cause illness only if
the infecting dose is high, and it has died out in an
environment where it finds it difficult to reach

food or milk and multiply in it, whereas Shigella
sonnei may be able to infect with the small dose
which may pass from hand to hand and not require to
multiply before ingestion, This would enable it

to survive where sanitation was efficient but personal
hygiene less than perfect, as is the case among

children in modern homes and modern infant schools."
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THE ROLE OF THE CARRIER

Carriers of bacillary dysentery have been classified
in the past as healthy, convalescent, relapsing and
chronic.,. It is doubtful whether such a rigid division
should now be applied as some authors including Paul

(1952) even deny the existence of chronic carriers.

Manson~Bahr claims that the healthy carrier, i.e.
a person who excretes dysentery bacilli in a normal
motion without having suffered from an acute attack of
the disease, is rare, The convalescent carrier, i.e.
a person who after an attack of bacillary dysentery
continues to pass viable bacilli in the faeces usually
with blood and mucus, constitutes the majority of
carriers, The infrequency of finding true carriers
and especially persistent flexner carriers led
Macalister (1910) to conclude that the healthy carrier
in dysentery is very rare and is negligible from an
epidemiological standpoint but that the convalescent
carrier is the potential danger in the spread of the

disease.

In this country, the attention of earlier workers
in this field was directed to finding the incidence
rates of carriers among British troops during the

First World War and especially among soldiers who had



been in areas endemic for bacillary dysentery,
Arkwright et al, (1916) reported a carrier rate of

4O per 1,000 among convalescent serviceemen and
Barratt (1916) found a carrier rate of 60 per 1,000
among those returning from areas endemic for bacillary
dysentery, In the case of carriers of flexner
dysentery, Fletcher (1917, 1918) found a rate of 22,5
per 1,000 compared with 1.2 per 1,000 of other bacillary
carriers, and Kennedy and Rosewarne (1916) a bacillary
carrier rate of 1.2 per 1,000 of whom 50% were flexner
carriers, Although the development of a persistent
carrier state is dinfrequent, flexner carriers may
excrete the organisms for up to a year or more.

Perry (1925) demonstrated that only 4% of the chronic
carriers of Shigella dysenteriae were positive after
one yvear whereas out of 271 cases of chronic carriers
of Shigella flexneri, 7% were still positive at the

end of one year.

'

In more recent years, attention in the United
Kingdom has been paid to the incidence rate of healthy
carriers in the gemneral population. In 1959, a study
of children under the age of 5 years reported in
the Monthly Bulletin of the Ministry of Health and

Public Health Laboratory Services revealed that the



overall carrier rate for bacillary dysentery was 4.2
per 1,000 but that the rates varied considerably

in different parts of the country. A similar result
was reported in the same Jjournal in 1965 following
investigation of a random sample of normal children.
25,249 faeces specimens were examined for Shigellae
and the carrier rate found was 3.3 per 1,000, No
other species of Shigella was isolated apart from
Shigella sonnei. The isolation rate did mot differ
significantly between males and females and no
statistically significant variations were present

in any of the yearly age groups up to 5 yvears.

Since each carrier can possibly be the starting
point of an epidemic, the age group under 5 vyears
in which a high carrier rate is found therefore

constitutes an important reservoir of infection,

THE SUSCEPTIBILITY OF THE HOST

The susceptibility of an individual to develop
clinical features of bacillary dysentery depends
to some extent on that personts resistance. Mansomn=

Bahr (1960) and Taylor (1960) suggested that patients

whose resistance was weakened by intercurrent infection

or debilitating disease readily develop clinical
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dysentery. Taylor found that the caseetowcarrier
rate of bacillary dysentery was high among children but
low in adults and she thus considered that as age

increases the host becomes more resistant,

She stressed however that susceptibility of the
host in relation to bacillary dysentery is difficult
to assess since it is impossible to measure the degree
of resistance offered or the diminished resistance
produced by an intercurrent infection or even to
determine the dose of the infecting agent absorbed,
Nevertheless she concluded that age and debilitating
conditions are important factors in the production of

the clinical features of the disease,

IMMUNITY

Top (1964) states that "protection in bacillary
dysentery is not well understood, One attack of the
-infection may result in protection against the particular
strain responsible for the attack, but recurrences are
not uncommon and there does not appear to be much cross
protection between strains.," Antibodies can usually
be demonstrated in the blood after an infection but
their presence is irregular and in the early stage of

the disease, they may be absent. Hudson (1922), in



discussing immunity to flexner dysentery, pointed out
that the test for antibodies cannot be taken as a
reliable evidence of the continuation or of cessation
of infection whilst Hardy et al. (1948) found no
relationship between the presence or absence of
antibodies and the occurrence of relapses.
Manson-~Bahr (1943) states that there appears to be

no natural immunity to bacillary dysentery and

any attempts to actively immunize man by prophylactic

vaccination have not yet been successful.

t

Recent developments since 1943 in the field

of specific prophylaxis are now discussed.

PROPHYLAXTS

The prophylaxis of bacillary dysentery may be

considered as general or specific,

General prophylaxis

Personal prophylaxis consists of careful attention
to personal hygiene which involves cleanliness and
care of the hands, Frequent thorough hand washing
should be a health habit. The contamination of food,
milk or water supplies particularly by food handlers

should be avoided, Every effort should be made to
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protect the healthy population against carriers, The
convalescent carrier who may still be having occasional
diarrhoea or excreting the bacilli intermittently is

a danger especially among children.

Specific prophylaxis

Attempts have been made in many countries to
find out if there is any safe and effective method of
protecting an individual against bacillary dysentery.
Ordway (1960) after an extensive review of the
literature concluded that "there is at present no
safe or effective immunological or chemoprophylactic
method of protecting the individual exposed to

enteropathogenic pathogens,"

Further attempts in the field of specific
prophylaxis have been carried out since 1960 by some
workers, Notably among these are Mel, Texrzin,

Papo and Vuksic, Mel et al, (1965) in a large field
trial administered live oral Streptomycin dependent
Shigella flexmneri 2a vaccines to 355 soldiers in

a hyperendemic area for bacillary dysentery and

382 unvaccinated soldiers from the same unit were
used as control, Their results demonstrated

that vaccination prevented infections with Shigella



flexneri 2a in soldiers under field conditioms in which
unvaccinated controls revealed a relatively high
morbidity although the same vaccine had no effect on
the morbidity due to other Shigella serotypes. Thus
an effective oral vaccine against Sh. flexneri 2a

has been produced,

Another important epidemiological finding has
resulted from their studies, They showed that
clinical exacerbation of carriers of heterologous
Shigella flexmeri strains may be provoked by giving
polyvalent vaccine. Epidemiologically this would
have a far reaching effect because the clinical
exacerbation of symptomless carriers by vaccination
may be advantageous in that it would facilitate the

detection and adequate treatment of such individuals.,.

SUMMARY

The epidemiology of bacillary dysentery as seen
in the United Kingdom at the present time is primarily
the epidemiology of sonmne dysentery owing to the much
greater preponderance of isolations of Shigella sonnei

over all other Shigellae.
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Bacillary dysentery is mainly a disease of
children, with a higher incidemce in boys than girls,
occurring throughout the year but especially in the
winter, It is associated with the lower social classes
and wherever there is defective hygiene and sanitation,
Transmission is by "anal oral spread" from person to
person in houses, nurseries, schools and institutions.
Although bacillary dysentery is occasionally transmitted
in this country by contaminated food, milk or water
supplies dits incidence is mot in direct relation to the

frequency of fly infestation.

There is a high carrier rate among healthy
children under 5 years and this age group constitutes
a reservoir of infection especially of the convalescent
type of carrier. Reinfection is common and immunity

is lacking.



CHAPTER IIIL

THE RETROSPECTIVE STUDY

INTRODUCTION

NOTIFICATION AND NOTIFICATION RATES

Seasonal variations

Municipal ward distribution

BACTERIOLOGICAL ISOLATIONS
(a) Incidence in Glasgow by season and serological
types

(b) Incidence in Glasgow, Scotland and the United
Kingdom

(¢c) Comparison of Glasgow with other cities
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INTRODUCTION

As a preliminary to the main curvey a retrospective
study of the dirnciderce of dysentery in Glasgow was made
in vrelation to mnotificationrs and bactericlogical
isclations by serological types. The findings were
studied against the background of the incidence in
Scotland and where applicable in the United Kingdom as

a whole,

NOTIFICATION

Dysentery became compulscrily rotifiable in
England and Wales on the Ist of March, 1919, with the
passing of the Public Health Regulations 1919 and
in Scotland on the lgt of August of the same year under
the Public Health Regulations (Scotland) 1919. From
that year systematic epidemioclogical information on
dysentery has gradually accumulated. It was thought
that by notification the disease would be brought
under comtrol and eventually eradicated but it is sad
to relate that, fifty years after it became compulsorily
notifiable in England and Wales and alsc in Scotland,
dysentery is still a major cause of morbidity among

the infecticus diseases in Great Britain,.



It is difficult to account for the large increase
in the notifications which have taken place but
undoubtedly better diagnostic procedures and facilities
have contributed to this increase. Although notification
provides a reasonable bacis on which to Jjudge the
incidence of most notifiable diseases, certain factors
should be borne in mind in acsessing its value as a
true index of the incidence o¢f bacillary dysentery.

These factors include:-~

i) Only the more severe types of bacillary
dysentexy tend to be notified. Mild cases of
the diseage are oftenm not reported to the family

doctor and hence cannot be notified,

ii) Even if cases are seen by the family
doctors, undermnotification does occur due to
their failure to notify the public health

authorities.

iii) Not all notified cases are subsequently

confirmed bacteriologically.

iv) Notification does mot establish the species

of the organism responsible for the infection.
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It is probable that the efficiency of notification
varies in different areas inm the country and that the
level of mnotificatiom of cases improves during epidemic

outbreaks.

NOTIFTCATION RATES

Neotification rates for the fifty years period from
1919 to 1968 for Scotland and for Glasgow are shown in
the Appendix Tables 1=, These figures, compiled from
the Scottish Health Statistice and the Annual Reports
of the Medical Officer of Health for Glasgow, show
that the highest imcidence of bacillary dysentery in
Scotland and in Glasgow was in the 1954 - 1958
quingquennium, The highest annual notification rate
for bacillary dysentery was in 1955 with value per
100,000 population of 240 in Scotland and 587 in

Glasgow respectively.

Further avalysis of the notifications in Glasgow
was carried out to find any seasonal variations
and the municipal ward distribution. To ascertain
seasonal variations, a period of tem years, the
decennium 1957 to 1966, was considered and for
municipal ward distribution, a period of five years,

the quinquennium 1962 to 1966, was studied,
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The highest seasonal incidence of motifications
of bacillary dysentery in the decennium 1957 to 1966
was in the A4th quarter of the year i.e. the inclement
months of October, November and December (Appendix,
Table 5). There was no support of an association
between the incidence of bacillary dysentery and the

warmer months of the year.

As will be observed from Table 6 of the Appendix
which shows the distribution of bacillary dysentery
among the 37 municipal wards in Glasgow, gquinquennial
notification rates for these wards varied from 0,26
to 8.75 per 1,000 population. Possible reasons for
such variatioms are discussed later, The average
gquingquennial rate for the whole of Glasgow during this

period was 2.45 per 1,000 population.

BACTERIOLOGICAL TSOLATIONS

The remainder of this chapter is concermned with
the data of bacteriological isolations of the organisms,
It has already been pointed out that it is only by
bacteriological identification that the species of the
organism responsible for the infection can be ascertained.,
The Public Health Laboratoxry Service, England, issues a

weekly report of the isolatioms of Shigella in the United
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Kingdom and since 1967 the Communicable Diseases Report,
Scotland, igsued from Ruchill Hospital, Glasgow, gives
a separate and detailed account of the Scottish

isolations,

(a) Imcidence in Glasgow by Season and
Serological types

The bacteriological isolations of Shigella
in Glasgow during the quinquennrium 1962 to 1966
were analysed to discover any seasonal variations
(Table I) and te find out the incidence of the
various serological types. The quinquennial
incidence for Glasgow was further analysed imn
relation to that of Scotland and the United Kingdom
and fimally the findings in Glasgow were compared

with those of other large cities.

It can be seen from Table I that the maximum
incidence annually of both flexner and sonne
dysentery during this quinquernnium occurred chiefly
in the 4th quarter of the year, As was found
with rotifications of these diseases, there is no
support of amny association between the incidetce
of flexmer or somnne dysentery and the warmer

months of the year,



TABLE I

Seasonal incidence in Glasgow of Sh. flexneri and Sh. sonnei
for guinquennium 1962 - 1966 from bacteriological isolations

lst 2nd. 3rd kth
Quarter Quarter Quarter Quarter Total"
Sh.flexneri
1962 2L 21 27 15 147
1963 T8 88 83 83 332
1964 155 133 175 2371 700
1965 260 175 1k2 178 755
1966 145 127 154 163 589
662 Shl 581 _ng 2523
Sh.sonnei
1962 162 192 148 230 732
1963 232 Lkl 312 L7k 1462
1964 oL 384 204 LOT 1789
1965 396 322 275 340 1333
1966 220 155 253 518 1146
1804 1497 1192 1969 6462

Appendix Table 7 shows the different
serological types of Shigella flexueri lsolated
in Glasgow in the gsame quimnquennium 1962 - 1966,
Out of 2,523 isolatiorg, Shigella flexweri type 6
accournted for 1,133 (45%)- =mext in frequency
were types 3a, 859 (34%) and type X, 240 (9.5%)
the other serotypes were infrequently izolated.
It is worthy of mote that im 1962 type 6 was
tﬁe commonest serclogical type isocolated whereas

in 1966° type 3a was commonest,



(v) Incidence in Glasgow, Scotland and
the United Kingdom

The main speciles isolated in the United
Kingdom are Shigella sonnei and Shigella flexneri;
the other species Shigella dysenteriae and Shigella
boydii are met with infrequexntly, Shigella sonnei
constitutes the bulk of the total isolatione of

the Shigella group (Table I1).

TABLE 1II

Yearly incidence of Shigella in the United Kingdom

1962 - 1966

Shigella Shigella Other

sonnei flexneri Shigellae
1962 33,032 720 65
1963 34,516 1,103 28
1964 2L ,0k9 1,455 17
1965 30, TUT 1,500 1k
1966 27,174 1,230 23
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The yearly ratio of flexmer to sonne isolations
for the United Kingdom, Scotland and Glasgow for the

same period dis shown in Table I1IIT,

TABLE IIT

Yearly ratio of Flexner for U.Ko? Scotland and
Sonne

Glasgow 1962 - 1966

U.K. Scotland Glasgow

1962 Flexner 720 183 147
Sonne 33,032 1,368 732

1963 Flexner 1,103 499 332
Sonne 34.51 2,129 l,EEE

1964 Flexner 1,455 782 700
Sonne oL, 049 3,018 1,789

1965 Flexner 1,500 830 755
Sonne 30, 74T 3,305 1,333

1966 Flexner 1,230 659 589
Sonne 27,17k 2,225 1,146

As the figures for the United Kingdom recegssarily
include Scotlamd and those foxr Scotland irclude
Glasgow, the high number of Glasgow icoclations exerts
a predominant influence especially on the Scottish
figures. This influence is borme out inr Tables IV
ard V where the yearly ratics of flexrer Lo sonne

isclations are expressed as pewcentages,



TABLE IV

Yearly ratio of Flexner isolations expressed as a percentage

Sonne

for the U.K., Scotland and Glasgow

Year U.K. Scotland Glasgow

1962 2,2 13,4 20,1

1963 3.2 23,4 e

1964 6.1 25.9 39.1

1965 .9 25,1 56,6

1966 4.5 29,6 51k
TABLE V

Yearly ratio of Flexner isolations expressed as a percentage

Sonne

for the U.K. without Glasgow, Scotland without Glasgow and

Glasgow itself

Year U.Ke - Scotland - Glasgow
Glasgow Glasgow

1962 1.8 5.7 20,1

1963 2.3 25,0 22.7

1964 3.k 6.7 39.1

1965 2.5 3.8 56.6

1966 2.5 6.5 51k

N rcenta arl tioe
The percentage yeariy raltioc

isolations

U.K,

can be summarised as follows:

including Scotland and Glasgow

Scotlard imcluding Glasgow

Glasgow
not dncluding Glasgow

U.XK.

Scotland not idircluding Glasgow

Glasgow

of flexner to sonne

2 to 6%
13 to 29%
20 to 56%

1 to 3%

3 to 25%
20 to 56%

h2



In other words for every 100 disolations of
Shigella sonnei there are betweer 1 to 3 isclations
of Shigella flexwneri in the United Kingdom, between
3 to 25 in Scotland and between 20 to 56 isolations

of Shigella flexmeri in Glasgow.

Thus Glasgow has a greater proportion of
Shigella flezxueri thar the average for the whole
of the United Kingdom and the average for

Scotland,

(¢) Compariscen of Glasgow with other Cities

In the Annual Report of the Medical Officer
of Health of Glasgow for 1965 it is stated on
page 310 that "it remains to be seen whether Sh,
flexneri will again reassert themselves as tThe
predominant types in Glasgow, but whether this
happens or not, the fact remains that no other
British city or towmn, with the possible exception
of Liverpool, is pestered orn a comparable scale
with Flexner dysentery." It is sometimes asserted

that Glasgow and Liverpsol have a high incidence

off flexnexr dysentery because they are major zeapcorts.

It is interesting however to find stated on page 30

of the Amnual Report of the Medical Officer of
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Health of Biymirgham fox 1964 that it will be
noted that Sh. flexnexri was found almost as
commonly as Sh, sonnei and that indeed in the
second quarter of the year, Sh, flexmeri was
the commoner of the two organisms, Shigella
flexneri now seems to be well established imn

this city.®

In view of the above quotations, the annual
rates of bacterioleogical disolations of Shigella
flexperi in the two seaports, Glasgow and
Liverpool, were analysed together with those
of Birmingham, a city of approximately the same

population as Glasgow (Table VI).

TABLE VI

Annual rates of bacteriological isolations of
Shigella flexneri per 100,000 population in
Glasgow, Birmingham, Liverpool and the United
Kingdom for the guinguennium 1962 to 1966

Glasgow Birmingham Liverpool United
Kingdom
1962 14,1 1.8 0.3 1.3
1963 32,3 8.8 1.6 2,1
1964 68.7 12.2 1.4 2.7
1965 75 4 2,9 0.k 2.8
1966 60.1 1.8 0.7 2.2
Rate in
quinquennium Lo. T 545 0.9 2.2
1962 - 1966




It can be sceexn from the foregoing table that

L, Glaggoew and Birmingham have each a highewn
incidence wvate of Llexner dyserntery *than the

average for the United Kinmgdom.,

2, Contwary to expectation, Liverpool has a
lower incidence wrate of flexmer dysentery
than the average Towr She United Kingdom and

is dndeed 1/55 of the wats of Glasgow.

The wearly ratios of flexrer to esonne igolations for
the three cibties in the quinquernrium 1962 to 1966 are

givenn in Table VII,

TABLE VII

Yearly ratios of Flexner isolations expressed as
Sonne

a percentage for the three cities from 1962 - 1966

Glasgow Birmingham Liverpool United
Kingdom
1962 20.1 2.8 0,1 2,2
1963 22.7 33.3 0.9 3.2
1964 39.1 55,3 0.8 6.1
1965 56.6 7.3 0.4 4.9
1966 510U 5.7 0.5 h.5
Ratio 1in .
quinguennium 39.0 14.9 0.6 4,0
1962 - 1966




In the above gquitnquennium, for every 100 isclations

of Shigella gsonunel there are 39 ilsolations of Shigella
flexneri in Glasgow, 14 dsolations in Birmingham and
only 0,6 isaelationz in Liverpool. Thus Hthe commonly
asgevrted assumption that Liverpool ig afflicted with
Flexner dyegentery on a comparable scale to Glasgow

cannot be upheld,



CHAPTER IV

THE PRESENT SURVEY -- MATERIAL AND METHODS

COMPILATION OF A QUESTIONNATIRE
THE POPULATION STUDIED
CASES AND CONTROLS

COMPLETION OF THE QUESTIONNATRE
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THE QUESTIONNATRE

To study the epidemiology of flexner dysentery a
questionnaire was completed for each individual included
in the survey. This questionnaire, of which there is
a specimen copy in the pocket of Volume II, was self-

devised. In designing it, particular attention was paid

to the inclusion ofg

l. factors which might indicate the medico-

gsocial background of the patients

2. clinical detaile which could usefully

contribute to the epidemiology of flexmner

dysentery and

3. data facilitating intermational comparability

of results,

In completing the questionmnaire all interviews in
hospital and at home were personally conducted by the
writer and to avoid subject and observer variations,
subjective questions were kept to a minimum, A pilot

study to test out the questionnaire preceded the main

survey,
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THE POPULATION STUDIED

All bacteriologically positive cases of flexmer
and of sonne dysentery admitted during the seven months
period, April to November 1968, to the two infectious
disease hospitals in Glasgow, Belwvidere and Ruchill,
were studied, Any patient admitted with climnical
dysentery which was not confirmed bacteriologically was
excluded from the survey. 360 patients, 132 with
flexner and 228 with sonne dysentery, comprised the

population studied,

CASES AND CONTROLS

It was considered desirable to have a control
series so that any differences primarily due to flexner
dysentery could be effectively distinguished, To
avoid sampling errors in selecting a control series, all
patients from whom Shigella flexneri were isolated were
regarded as "Cases'" and all patients with Shigella
sonnei as "Controls". This differentiation of the
"Cases" and the "Controls" accovding to the type of
bacillary dysentery has been maintained throughout the

thesis,
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COMPLETION OF THE QUESTIONNAIRE

(a) Interviewing in Hospitals

Every patient aged 15 years and over with
bacterioclogically confirmed flexner or sconne dysentery
admitted to hospital during the period of the survey
was perscnally interviewed ard for those under that
age details were obtained from the parent or guardian
visiting the child, The case~-notes of each patiert
were studied and any relevant information particularly
of previocus hogpitalisaticon dvue to diarxrhoeal illnecs

extracted,

It was usually possible to obtainr full medico-
social details of all hospital patients, apart from
those children inm caxre admitted from children's homes
and institutions, whose previcus home background

details were often incomplete,

(b) Interviewing at home

Where it was not poseible to interview any patient
or the relatives before discharge from hospital, a
home wvisit was made, Irregular discharge, accelerated
discharge and failure by the parent or guardian to

visit the child were the chief reasons why some
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questionnaires could not be completed in hospital thus

making a home visit mecessary.

BEvery questionnaire was checked on completion and
the information coded and transferred to Hollerith
cards which were subsequently verified and amnalysed by

sorter,
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THE PRESENT SURVEY - RESULTS

The detailed results of the investigations in this
survey are presented in a series of tables in the
Appendix and it is suggested that these tables be studied

paripassu with the resulte given in this chapter.

SECTION 1 - DEMOGRAPHIC DATA

Distribution of "Cases" and "Controls®

Of the 360 patients studied, 132 (36.7%) were affected
by flexner and 228 (63.3%) by sonne dysentery (Table 8).
Thus in the whole survey, there were 58 patients with
flexner for every 100 with sonne dysentexrvy, There was
one death = a child aged one year with sonne dysentery
where post mortem examination confirmed the cause of

death as pneumonia, septicaemia and dysentery,

173 of these 360 patients were admitted to Belvidere
Hospital and 187 to Ruchill Hospital, ' 67 (38,7%) of
the 173 patients in Belvidere and 65 (34.8%) of the 187
patients in Ruchill had flexner dysentery (Table 9).
Throughout the thesis patients suffering from flexner
dysentery have been regarded as the "Cases" and those

suffering from sonne dysentery as the "Controls",



55.6% of the patients admitted to Ruchill were
males as compared with 4l,6% admitted to Belvidere
and in the case of female patiente 4lL.U4% were admitted
to Ruchill compared with 58.4% to Belvidere (Table 10).
This difference of 14% in sex distribution was partly
due to administrative reasomns asg iﬁ Glasgow adult males
suffering from suspected dysentery are generally admitted

to Ruchill and adult females to Belvidere,

Five out of the eleven possible serotypes and
sub~=serotypes of Shigella flexmeri were disolated from
the 132 patients with flexner dysentery viz, types 2,
2a, 3a, 6 and X, Type 3a (56.8%) was commonest,
followed by type X (37.9%) and all the remaining three

types accounted for only 5.3% (Table 11).

Age and Sex Incidence

Age
The age and sex distributicns of the 360 patients

are detailed in Tables 12 and 13.

11.9% were adults and 88.1% were children i.e.
persons under 15 years of age, 87.1% of all flexner
and 88,6% of all sonne patients were children, In
both the "Cases" and the "Controls", the 1-4 yvear age

group had the highest incidence of infection, accounting
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for 68,1% of flexner and 63.1% of sonme infectiomns and,
in the age group under one year, the percentages were
12.9% for flexner and 17.5% for sonne, These figures
emphasize that bacillary dysentery is found mainly

among childwren,

43 of the 360 patients in the series were adults

of whom 27 were married,

Sex

The dincidence of both flexner and sonne dysentery
in children under one year was greater in males than

in females.,

8 (12.1%) of the 66 male patients and 9 (13.6%)
of the 66 female patients with flexmer dysentery
were adults. In the case of sonne dysentery, only
6 (5.5%) of the 110 male patients were adults as
compared with 20 (17%) of the 118 female patients.
Thus in this survey, the attack rate fox sonne
dysentery in adult females (17%) was over 3 times
higher than for adult males (5.,5%) but for .flexner
dvesentery there was o appreciable difference between

the sexes,
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Nationality

The nationalities of the patients are given in
Table 1k, 93,1% of flexrer and 83.3% of sonne patients
were Scottish, 3% of flexner and 3.9% of sonne, Irish;
and 2,3% of flexmeyr and 2.2% of sonne, English. There
were mno Indiancs and Pakistanis among flexmer patients but
they formed 1.8% of the sonne patients, The only other
nationality found among flexner patients was Italian
and the other nationalities among sonmne patients were
Greek, Italiar, German and American, No West Indians or

Africans were affected by flexrer or sonne dysenterv,

Social Class Disgtribution

The Registrar-Generalt!s Social Classification of
Occupatiocns 1966 was modified as follows for use in the

surveys:

Social Class: I Professiomal, etc, occupations
IT Imtermediate occupations
ITT Skilled occupations
IV Partvly ckilled cccupations

V Unskilled occupations

LT Y - . S T S . . -

VI TUnemployed i.e, not working
for a period over 3 months

VII Retired

VIII Not known or unavailable
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Social classes I - V are identical with the
Registrar-General's classification. Social class VI
indicates persons unemployed for a period of over
3 months immediately preceding the date of interview
and social class VII retired persons. Social class VIII
was used for those patients where information on the
father's occupation was rot available as for example in
instances of dillegitimacy or of children in residential
care. Details of social class distribution are given

in Table 15,

31.8% of flexner patients were in social class VI,
the unemployed group; 30,3% in social class V the
unskilled occupations, and 17.4% in social class III,
the skilled occupations., On the other hand, 26,8%
of sonne patients were in social class III, 22.4% in

social class VI, and 19,3% in social class V,

Thus patients in this survey came predominantly
from social classes IIX, V and VI, The significance
of social class distribution in relation to both
flexner and sonne dysentery is discussed in the next

chapter.,

As regards occupational state, only 12 patients
in the whole survey were in employment; 6 of these had

flexner and 6 sonnre dysentery amnd none were food handlers,



Social clagss of mothers in employment

Table 16 shows the social class distribution of
mothers who were in full or part-time employment,
Among 114 flexner patients, only 2 patients had mothers
employed full time and 6 patients mothers employed
part=time whereas among 185 sonne patients, 8 had mothers
employed full time and 18 mothers employed partetime,
Employed mothers were 7% fewer among flexner than among

sonne patients,

i) Mothers employed full time

The two flexmer patients whose mothers
were in full time employment were both in social
class VI, None of the 8 sonne patients whose
mothers were in full time employment was in

social class VI,

ii) Mothers employed part-time

Of the 6 flexner patients whose mothers
were in part-time employment, 4 were in social
class V and one in each of esocial classes III
and IV whereas of the 18 sonne patients whose
mothers were in part-time employment, 3 were
in social class V, 8 in social class IIT and

2 in social class IV,
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iii) Mothers not employed

Of the 106 flexner patients whose mothers
were not gainfully employed, 38 (35.9%) were in
social ciass VI and of the 157 sonne patients,

41 (26.1%) were in social class VI,

The incidence in the survey where both parents were
unemployed was 9.8% higher among flexmer than sonne

patients,

Municipal Ward Distribution

336 (93.3%) of the 360 patients, 129 flexmer and
207 sonne patients, lived in Glasgow ard only 3 flexmer
and 21 sonne patients came from outside the city.
One flexmer and 25 soune patierxte came from residential
institutions - childrent's homes and nurseries-—and all

but two of these patients were from Glasgow.

Tables 17 and 18 show the distribution of the
patients in the 37 municipal wards of Glasgow,. The
number of patients from these wards varied between
0O to 17 for flexmer and O to 29 for sonne patients and
the mean number of flexmner and sonne patients for the
wards were 3.4 and 4,9 respectively. In 14 of thé

37 municipal wards, the number of flexner patients was



greater than the mean number for all the wards, 15 wards
had lower values and 8 wards had no patients with
flexner dysentery. Among sconne patients, the number
was greater than the mean for all wards in 9 of the

37 wards, 25 wards had lower values than the mean

and 3 wards were not affected, This distribution
appears to indicate that flexner dysentery is possibly
localised in some wards but that sonne dysentery is

widely scattered throughout the city.,.

Four of the wards with a high incidence of
flexner dyvsentery also had a high incidence of sonne
dysentery and correspondingly, four other wards with
a low incidence of flexuner dysentery had a relatively

low incidence of sonne dysentery.,
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SECTION IT ~ HOUSING CIRCUMSTANCES

House Description

Type of house

The type of house occupied by the patients was
classified into one of seven groups (Table 19).
129 (97.6%) of the 132 flexner patients and 180 (78.9%)
of the 228 sonme patients occupied temements and of
these tenement dwellers, 70 (53%) flexner and 75 (32.9%)
sonne patients stayed in houses with an outside water
closet, This value of 53% amorg flexmner patients is
significantly different from that of 32,9% among sonne

patients (P < 0.001).

One flexmer and 25 sonne patients lived in
institutions. The high number of such patients with
sonne dysentery was mainly due to an ocutbreak of the

disease in a children'cs home,

Only 2 flexmer and 23 sonne patients lived 4in

the four other types of houses listed inm Table 19.

Ownership of the house - (Table 20)

40 (30.3%) of the 132 patients with flexner
dysentery lived in local authority houses belonging

to Glasgow Coxporvation, 57 (43.2%) in houses owned



by private landlords and 34 (25.7%) had self-owned
houses, 109 (47.8%) of the 228 sonne patients lived
in houses owned by the local authority, 69 (30.2%)
stayed in houses owned by private landlords, and

46 (20.2%) had purchased their own houses. Thus the
commonest type of house ownership was private owned
in the case of flexner patiemnts and local authority

controlled in the case of sonne patients,

Number of rooms in the house - (Table 21)

Although the 360 patients lived in houses varying
in size from one to nine apartments, 167 (46.4%) stayed
in houses of 1 or 2 apartments - one apartment or single

end, 2 apartments or room and kitchen houses,

77 (58,3%) of the 132 flexner and 90 (39.5%) of
the 228 sonne patients occupied such dwellings,
These findings vreveal the high incidence of small size

houses occupied especially by flexrer patients,

Number of children in relation to number
of rooms in house -~ (Table 22)

13 flexner patients lived in one apartment houses
and of these households, there were 4 families with

2 children and 3 with 3 childrer, Of the 17 sonne
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patients residing in one apartment houses, 3 households
had 2 children and 5 had 3 children apart from the
parents, A similar high children?!s occupancy was found
in the households of the 64 flexmer and 73 sonne patients

who came from 2 apartment houses,

Sanitary facilities in the home

Two aspects of sanitary facilities were investigated
in detail ~ availability of water closet and adequacy
of other toilet facilities. Availability of water
closet included location in the house, whether shared
by families, and the number of persons particularly
children using each one, Adequacy of other ftoilet
facilities included the presence of a wash hand basin
in the toilet, a hot water system heated by electricity

or gas geyser, and a fixed bath or shower in the houcse,.

Availability of water closet

(a) Location and sharing of water closets -
iTables 23 and 2Ei

Of the 132 flexner patients, 70 (53%) lived
in houses with outside water closets and of these
70, 51 stayed in houses where the water closets

were situated on the stairs, 18 where they were



in the backcourt and one where it was in the lobby.
75 (32.9%) of the 228 somne patients lived in
houses with outside water closets and of these 75,
41 stayed in houres with water closets on the

staire and 34 where they were in the backcourt.

All 70 of the 132 flexner patients shared
their outside water closets with 2, 3, 4 or even
5 families but only 78 of the 228 sounne patients
shared water clocets. Thus the majority of
flexner patients (53%) stayed in houses with
outside water closetgs either on the stairs or in
the backcourt and chared between 2 to 5 families
whereas the majority of sonne patients (56,6%)
lived in houses with their own ircide water

clcsets,

() Number of children using water closets
(Table 25)

In the families of the 132 flexner patients
56 (42.4%) had a ratio of 5 children and over
per w.c. and of these 56, 12 had 6 and 23 had
7 children and over per w,.,cC, The findings for
sonne patients confirm to a lesser extent the

high percentage of children per water closet.
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85 (36,7%) stayed in houses with 5 children and
over per w.,c, and of thesge 85, there were 25 with

6 and 45 with 7 children and over pPeTr W.C.

Adequacy of other toilet facilities

Table 26 indicates the adequacy or inadequacy of
other toilet facilities available im the houses of the
patients, For ease of cwmpafisom, patients with
flexner dysentery are congidered as one group, "the
Caseg" in contraegt to patientes with sonne dysentery,

as the other group, "the Controls",

(a) Houseg with inside water closet

60,7% of the '"Cases" stayed in houses which
had a wash hand basin in the same room as the
water cloget as compared with 77.3% of the
"Controls"y 68,9% of the "Cases" had a hot water
system compared with 84.4% of the "Controls"
and 60,7% of the "Cases" had a fixed bath compared
with 79.7% of "Controls", Thus in the houses
of the "Countrols" as compared with the "Cases"

there were -

1. 16,6% more patients with a wash hand
basin in the same room as the water

cloget
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2. 15.5% more with a hot water sysctem

and 3. 19% more with a fixed bath or shower,

These findings indicate the pcoor standard of
housing conditiorne particularly in toilet facilities
encountered in this survey among the patients who

had flexner dysentery.

(b) Houses witk outside water closet

All 70 flexrmer and all 75 conne patients lived
in houses which were without a wash hand basin in
the same room as the water closet and which had no
fixed bath or shower. There was only a difference
of 0.4% in favour of the control group as regards

houses having a hot water system,

Patients vesiding in irxstitutions were excluded
since full details of thedir housing and sanitary

clrcumetarces were not available.



79

Sanitary facilities in the municipal wards

Availability of water closet

(a) Location of water closet - (Tables 27 and 28)

Over 70% of the patients from each of the four
wards with a high inciderce of flexner dysentery
and over 60% of the patients from each of the four
wards with a high incidence of sonne dysentery
lived dim houses with outside water closets, Two
municipal wards with a high incidence of flexmer
and sonne dysentery were the exceptions. As these
wards largely comprised new housing properties,
all the patients stayed inm houses with inside water

closet.

All patients from all but two of the eight
wards with a low incidence of flexner dycentery
lived imnm houses with inside water closets and all
patients from all but one of the gsix municipal wards
with a low incidence of somnme dysentery lived in

houses with an insgide water «loset.

Thus a high incidence of flexmer and sonne
dysentery was found in those wards where fthe
patients lived in houses with ocutside water

closets and correspondingly a low incidence was
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predominant in wards where the patients lived imn

houses with inside water closets.

(b) Number of children using water closet

Tables 29 and 30 which detail the number of
children per water closet in relation to municipal
wards, show that a ratio of over 5 children per |
water closet wasg frequently found in those wards
with a high incidence of flexner and of sonne
dyvsentery whereas municipal wards with a low
inciderce of flexner or conmne dygsentery had a

ratio of only 1 cr 2 children per water closet,

Adequacy of othey toilet facilities -
(Tables 31 and 32)

Over 80% of the patiente from each of the gix wards
with a high irncidence of flexner dysentery lived in
houses without a fixed bath or shower and with no wash
hand basin in the same room as the water closet. The
majority of the housee had outside water closets and
no hot water system. Only in omne of these six
municipal wards did the patients have adequate toilet

facilities,

Inadequate toilet facilities « mno fixed baths,

no wash hand basin and no hot water system -~ were
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common in the houses of the patiernts from the six
municipal waxrds with a high incidence of zonne dysentery,
Only in the houses of the patients from the two wards
with new housing schemes were adequate toilet facdilitiees

available,

Adequate toilet facilities -~ fixed baths, hot water
system, wash hand basir and ingide water closets -
were found in *the houses of patiemts in only two of the
eight wards with a low incidemnce of flexmer dysentery,
and inm only two of the cix wards with a low incidence
of sonne dysentery did the patiemts have adequate woilet

facilities,

Thug in municipal wards with a high incidemnce
of flexner or somne dysentery, Tthe majority of the

patients! houses lacked adequate toilet facilities,

Home Visita

The homes of 40 (11.1%) of the 360 patients in
this survey were visited. 18 of these 40 patients
suffered from flexmer and 22 from sonne dysentery;
14 had been admitted to Belvidere and 26 to Ruchill
Hospital, Their homes were widely scattered
throughout the cibty covering 22 of the 37 municipal

wards,
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An assegssment of the housing circumstances with
particular reference to the exinting canitary
conditions was made at each wviedt. Visits were
made to 38 houses, 17 with outside and 21 with inside
water closets, 0f the 17 tenmementz with outeide
water closets, 10 water clocets were on the stairs,

6 in the backcourt and 1 in +the lobby. The two
remaining viesits were paid to a terraced house and

a converted church building,

Ir the 40 households, 15 families shared water
closets, 20 families had 5 children or more per
water closet, 19 had a wash hand basin in the tocilet,

23 had a hot water system and 20 a fixed bath.

A subjective assessment of the standard of
cleanliness in the house was perconally made in each
instance and of these 40 houceholds, only 9 were
classified as clean, 1l were fair and 20 dirty.

Many of the houses classgified as dirty were also in
need of repair and a few had actually been condemned
for demolition, Although all these houses had
water closets, mauny were in disuse through disrepair.

Other esigns of equalor wereonly too often present,
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SECTION TIIT - INCIDENCE OF DIARRHOEA AMONG CHILDREN

Although Ordway's* definition of diarrhoea is used
in the report of the World Health Organisation Expert
Committee on Enteric Infections 1964, in this survey the
shorter working definitions of diarrhoea given by the
WoH.O., Scientific Group and cited by Cvjetanovic** 1963

have been employed viz:

1. Children less than 3 years of age, Three
or more soft or liquid stools within
12 houre or a single soft or liquid stool

containing blood, pus, or mucus,

2. Persons 3 years of age and over, Two
or more soft or liquid stools within 12
hours or a single soft or liquid stool

containing blood, pus, or mucus,

Ordway,* N.XK,, 1960, Bull, Wld, Hlth, Org., 23, 73.
Ordway'!s definition - "diarrhoea ie a disturbance of
intestinal motility aund absorption which, once and

by whatever means initiated.,may become self~pevpetuating
as a disease through the production of dehydration and
profound cellular disturbances, which in turn favour

the continuing passage of liquid stools.m”

*%
Cvjetanovic, B., 1963, An epidemiological approach
to the study of diarrhoeal diseases., Epidemiology,
Pemberton, O0xford Uniwversity Press, London,
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Irncidence in households - (Table 33)

The occurrence of diarrhoea, a cardinal sign of
dysentexry, among other children im those households
where a child had suffered from dysentery iun the
immediate three months prior to the patientt!s attack
was noted, The number who had had diarrhoea in
eaclhh age group was contrasted with the total number
of children exposed or at risk in the same age group.
It was fuliy appreciated that these findings are
largely dependent om accurate histories being given

by the parents,

According to the parents' statements, 286 (73.1%)
of the 391 children at risk of.infection in the
,households of flexmner patients had diarrhoea as had
Lhl (64.3%) of 690 children at wisk in households
of sonmne patients, In the five age groups tabulated,
the percentages with diarrhoea among those at risk
varied in flexner households from 68,1 to 85,7 and

in sonne households from 41,1 to 75,7.

Thus diarrhoea was very widespread among other
children in households wheve there was already a

child with flexner or sonne dysentery,
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Incidence in schéols

It was thought desirable to ascertain tﬁe incidence
of diarrhoea among other children in the schools of the
patients suffering from dysentery and if there was any
connexion between home and school in the spread of the

disease,

Only one of 35 nursery and school children patients
with flexner dysentery definitely stated that diarrhoea
was present amongst other children, In this instance,
the diarrhoea at the school occurred previous to the
patientt!s attack, 12 patients knew of no diarrhoea

and 22 were uncertain,

9 out of 84 nursery and school ¢hildren patients
suffering from sonne dysentery stated that diarrhoea
had occurred among other children in their school.
All 9 patients were from a school where an outbreak
had occurred; 7 stated that diarrhoea in the school
started before and 2 immediately after they had their
attack of dysentery, 12 other patients knew of mo

diarrhoea and 63 were uncertain,



SECTION IV - PATIENTS AND THEIR CONTACTS

Previous attacks of dysentery

All the 360 patients were asked if they had
suffered from a previous attack of dysentery and in all
instances where a history of previous hospitalisation
due to dysentery was given, the hospital case mnotes
were checked to confirm this,. Of the 13 flexmer and
26 sonne patients with previous attacks of bacillary
dysentery, 11 flexner and 20 sonne patients had a

previous hospital admission (Table 34).

Of the 11 flexner patients, 9 had been admitted
once previously, one patient admitted on 3 occasions
and another, a child aged 2 years, had been admitted
to hospital 7 times due to dysentery of different
serological types., 0f the 20 sonne patients, 16 had
been hospitalised once and 4 patients twice. Thus
previous hospital admission due to dysentery was not

uncommon among both flexmer and sonne patients.

Present Symptoms

It can be observed from Table 35, which gives
the approximate duration of symptoms of the patients

before admission to hospital, that only 7 (5,3%) of
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the 132 flexner patients but 52 (22.8%) of the 228
sonne patients had no symptoms on admission, The high
percentage of symptomless patients found among those
with sonne dysentery illustrates the mildness of the

illness contracted.,

Antecedent Contact

Table 36 indicates the distribution of patients
who had antecedent contact with persons suffering
from diarrhoea, 62 (46.9%) of the 132 flexner
patients and 90 (39.5%) of the 228 sonne patients had
been in contact in the fortnight prior to their own
attack with someone suffering from diarrhoea, Thus
the group of patients with flexner dysentery were
more in contact with persons suffering from diarrhoea

than the group with sonne dysentery,

Description of Contacts -~ (Table 37)

Of the 62 flexner patients who had antecedent
contact with persons suffering from diarrhoea, 33
(53.2%) had contacts who lived in the same house and
29 (46.8%) had contacts who lived outwith their
house but in Glasgow; on the other hand 43 (47.8%)

of the 90 sonne patients had contacts living in the



same house and 47 (52,2%) had contacts who lived
outwith their house but in Glasgow, Thus there were
5.4% more contacts living in the same house in the

case of flexner than of sonne patients,

Preschool children congtituted the majority of
contacts living in the same house as the patient for
both flexner (17 out of 33) and sonne (32 out of 43)
patients, School children in 15 out of 29 flexner
and 22 out of 47 sonne patients formed the major
group of contacts living outwith the patient®s home

but in Glasgow,

No contacts lived outside Glasgow,

Introduction of infection

It can be observed from Table 138, which details
patients absent from Glasgow in the week preceding
infection, that of the 132 flexner patients, only one
had been elsewhere in Scotland; 6 of the 228 sonne
patients had been outside Glasgow, 4 elsewhere in
Scotland and 2 in England., None of the patients had

been abroad immediately priocr to infection,
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Source of infection

26 (19,7%) of the 132 flexner patients and
30 (13.2%) of the 228 sonne patients considered they
knew the source of their infection (Table 39). The
sources stated included close assoclation with contacts,

suspected articles of food and poor housing conditions,

Only 6 flexner and 8 sonmne patients considered
that a particular foodstuff consumed during the week
before the infection was responsible for their attack

(Table 40).

Health educational status on the prevention
of dysentery

Under health educational status is included the
opinion of each patient on the prevention of dysentery
and such opinions are graded as shown in Table 41,

Out of the 132 flexner patients, 74 (56%) considered
washing of hands after using the water closet the most
important factor in preventing a further spread of
dysentery in their households, 41 (31%) considered
living in a house with inside water closet, bathroom
and wash hand basin as the most important and 14

(10,6%) had no idea,



Of the 228 sonne patients, 123 (53.,9%) considered
washing the hands most important, 61 (26,8%) having
a house with suitable toilet facilities and 22 (9.7%)
had no didea, Thus over 50% of both groups were
aware of the importance of personal hygienme and hand
cleanliness and approximately 10% of both flexner
and sonne patients were ignorant of any general

prophylactic measures for dysentery,

Tables ‘42 and 43 show the health educational
status of the patients on the prevention of dysentery
in relation to social class, adequacy of toilet
facilities and previous attacks of the disease,
Although no definite pattern of the health educational
status of patients emerges in social classes III to
VIII, 13 out of 16 flexner and sonne patients in
social classes I and II considered washing of hands
after using the water closet the most important

prophylactic measure,

Of the 70 flexner patients who lived in houses
with outside water closets, 28 considered having a
house with adequate toilet facilities the most
important factor. 41 of the 75 sonne patients
residing in houses with outside water closets
considered having adequate toilet facilities as

most important.
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O0f the 13 flexner patients who had previous
attacks of dysentery, 11 (84.6%) considered hand
cleanliness the most important prophylactic measure
but of the 26 sonne patients who had previous attacks
of dysentery, only 11 (42.3%) were of a similar
opinion whilst 7 (26.9%) were completely ignorant
of any prpphylactic measure, This indicates that
even amohg those who had previous attacks of dysentery

there is still scope for further health education.

Reasons for hospitalisation

The reasons for admission to the two infectious
disease hospitals Belvidere and Ruchill were classified
into two main groups - medical and social (Table 4l4).
The medical reasons for admission were severity of
illness and the incidental isolation of Shigella from
patients with other illnesses in non-infectious disease
hospitals. In this survey, such incidental isolations
came from antenatal patients in a maternity hospital
and from children with osteomyelitis, etc., who developed

dysentery in a surgical unit,

The social reasons for admission included
unsatisfactory housing conditions, danger of infection

to others in the household, presence of food handlers



in the households, parents in full time employment,

and patients transferred from residential institutiomns,

78 (59.1%) of the 132 flexner patients were
admitted for medical reasons and of these 78, 58 were
severely ill and 20 were patients from whom incidental
isolation of Shigella had been made. Of the 228 sonne
patients, 124 (54.4%) were admitted for medical reasons
and of these 124, 76 were severely ill and 48 were

patients with an incidental isclation of Shigella.

For the purpose of this survey, severely ill
patients were defined as those patients with 1) any
complications e.g. convulsions, dehydration, etc, or
2) persistent vomiting and/or diarrhoea, accompanied
with blood, pus or mucus, which had not responded to

treatment given by the general practitiomner,

Severely ill patients were commoner by 10,6%

among flexner than sonne patients,

Out of the 360 patients in the survey, 202 (56.1%)
weré admitted for medical reasons and 158 (43.9%) for
social reasons. Of the 158 patients 54 were flexner
and 104 sonne, thus indicating the high number
particularly of sonne patients admitted to hospital

for social reasons,
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Length of stay in hospital - (Table 45)

The length of stay in hospital for both flexner
and sonne patients ranged from 1 to 7 weeks except
in the case of 2 patients, one with flexmer and omne with
sonne dysentery who were each in for over 14 weeks.,
Of the 132 flexner patients, 8 were in hospital for
less than a week and of 228 sonne patients, 10 were in
hospital for less than a week, Irregular discharge
for various wreasons largely accounted for those in
hospital for less than a week, The mean number of
days in hospital of 20,9 per flexmer patient was
slightly higher than that of l§.h per sonne patient

(Table 47),

Comparison of the two hospitals -~ (Tables 46

and 47)

Of the 67 patients admitted to Belvidere hospital
with flexner dysentery, 11 (16,4%) were in for less
than 14 days whereas 21 (32.3%) of the 65 patients in
Ruchill Hospital were in for less than 14 days. Among
the 106 sonne patients admitted to Belvidere 10 (9.4%)
were discharged within a fortnight as compared with
49 (40,2%) of the 122 sonne patients admitted to Ruchill,
The mean number of 22,5 days per flexner patient in

Belvidere was greater than that of 19.3 in Ruchill and



9k

likewise the mean number of days per sonne patient in
Belvidere, 22.0, was greater than the 17.1 days in
Ruchill. The reasons for these differences are mainly
due to the different criteria of cure required before
discharge from each hospital and are discussed further

in the next chapter.

Length of stay in relation to age of patient -
(Tables 48 and 49)

Out of the 90 flexner patients under the age of
5 yvears, 15 (16.7%) were in hospital for over 35 days.
None of the 25 patients in the age group 5-14 years
were in over 35 days and only 1 of 17 flexner patients
over 15 years was in for this period. Of the 144
sonne patients under 5 years, 15 (10.4%) were
hospitalised for over 35 days. None of the 58 sonne
patients in the age group 5-14 years was in for over
35 days but 3 elderly patients out of the 26 sonne
patients over 15 yvears stayed in hospital over

35 days.

This indicates that the course of the disease
is probably longer in children under 5 years and in

elderly patients,



95

Cost of hospitalisation

An assessment was made of the approximate cost of
hospitalisation of the 360 patients (Table 50). The
average net cost per patient per week for an infectious
disease hospital in the Western Regional Hospital Area
of Scotland given on page 119 of the Scottish Health
Statistics for 1966 was £38.10,11d, i.e. £5.10.13d per
patient per day. In the present survey, the total
length of stay in hospital of all patients with flexmner
dysentery was 2,760 days and for patients with sonne
dysentery 4,419 days, At £5.10,13d per patient per
day, the cost of all flexmer patients was £15,197.5.0d
and of all sonne patients £24,332,2.43d, a total of
£39,529.7.434d or approximately £40,000 for the 360

patients,

This is an underestimation of the actual cost
of hospitalisation during the period of the survey
from April to November 1968 since the average net
cost per patient for 1966 has been used in the above
calculations as figures for later years have not yet

been published,

The total cost of illness caused by dysentery
is still higher as the above figures do not take into

account the cost of medical care prior to hospital



admission given by general practitioners, the cost of
soclial security benefits and the loss of production

by employed patients,
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SECTION V - RESISTANCE OF SHIGELLA TO
ANTIMTICROBIAL DRUGS

Resistance to Specific Drugs

The sensitivity of the various strains of Shigella
was determined to 12 antimicrobial drugs, Standard
methods were used for disolation of Shigella and the
sensitivity was determined by disk-diffusion technique
at suitable concentrations. Only sensitivity from
the first culture from each patient was considered.

Of the 12 drugs, the sensitivity to 8 was tested for

in Belvidere and to 10 in Ruchill and only 6 of these
drugs were common to both hospitals, In consequence
the sensitivity of Shigella strains from all the

360 patients in the survey was tested to 6 drugs, viz.
neomycin, sulphafurazole, ampicillin, colomycin,
tetracycline and nalidiiic'acid. In addition strains
of Shigella isolated from the 173 patients in Belvidere
were.tested against cephaloridine and kanamycin and

strains of Shigella isolated from the 187 patients in

Ruchill were tested against chloramphenicol, polymyxin B,

streptomycin and paromomycin (Table 51).
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(a) Resistance to neomycin, ampicillin,
tetracycline, sulphafurazole, colomycin
and nalidixic acid - (Table 52)

As already stated, the sensitivity of
Shigella strains from all the 360 patients were
tested to the above 6 drugs. Out of 132 strains
of Sh. flexneri, 24 (18.2%) were resistant to
neomycin, 24 (18.2%) to ampicillin, 36 (27.3%) to
tetracycline and 122 (92.4%) to sulphafurazole.,
None of these strains was resistant to colomycin
and nalidixic acid, Out of 228 strains of
Sh, sonnei, 18 (7.9%) were resistant to neomycin,
81 (35.5%) to ampicillin, 79 (34.6%) to tetra-
cycline and 213 (93.4%) to sulphafurazole., Only
one strain was resistant to colomycin and none

was resistant to nalidixic acid.

Thus all the strains of Shigella from the
360 patients were sensitive to malidixic acid
and only omne somne strain resistant to colomycin.
335 (93.1%) of the 360 strains were resistant

to sulphafurazole and 115 (31.9%) to tetracycline.

(b) Resistance to cephaloridine and
kanamycin - (Table 52)

The sensitivity of strains of Shigella

isolated from all the 1773 patiemts in Belvidere
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Hospital was determined to cephaloridine and
kanamycin in addition to the 6 antimicrobial
drugs already mentioned, Of the 67 strains
of Sh., flexmeri, only 9 (13.4%) strains were
resistant to cephaloridine and 9 (13.4%) to
kanamycin whereas of 106 strains of Sh. sonnei,
40 (37.7%) were resistant to cephaloridine and

11 (10.4%) to kanamycin,

(c) Resistance to chloramphenicol,
polymyxin B, streptomycin and
paromomycin = (Table 52)

In addition to the 6 antimicrobial drugs,
the sensitivity of atrains of Shigella isolated
from the 187 patients in Ruchill Hospital was
determined to the above 4 drugs, of 65
strains of Sh., flexneri, 9 (13.8%) were resistant
to chloramphenicol, 2 (3.1%) to polymyxin B,
16 (24.6%) to streptomycin and 18 (27.7%) to
paromomycin, Among the 122 strains of Sh., sonnei,
2 (1,6%) were resistant to chloramphenicol,
3 (2.5%) to polymyxin B, 87 (71.3%) to streptomycin
and 7 (5.7%) to paromomycin, Thus strains
of Sh, sonnei were predominantly resistant to

streptomycin as compared with strains of Sh, flexneri
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but resistance to chloramphenicol and paromomycin
was greater among strains of Sh, flexmneri than

Sh, sonnei,

(d) Variations in drug resistance
according to hospital -~ (Table 53)

30 (17.3%) of the 173 Shigella strains
isolated inm Belvidere Hospital were resistant to
tetracycline whereas 85 (45,5%) of the 187 Shigella
strains isolated in Ruchill Hospital were resistant
to this drug. Hence of the 6 antimicrobial drugs
tested for in both Belvidere and Ruchill, only
tetracycline showed a pronounced difference in the
percentages of resistant strains and this was
largely due to the different concentrations of
antimicyrobial drugs used for testing in the two

hospitals.

(e) Resistance of different serological
types of Sh, flexneri - (Table 54)

From the 132 patienmts with flexner dysentery,
Sh, flexmeri type 3a was isolated from 75 patients,
type X from 50, type 2a from 4, type 2 from 2,
and type 6 from one patient. Of the 75 strains

of Sh., flexneri type 3a, 73 (97.3%) were resistant
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“to sulphafurazole, 17 (22.6%) to tetracycline,

9 (12%) to ampicillin and 8 (10.7%) to neomycin,
Of the 50 strains of Sh, flexneri type X, ik
(88%) were resistant to sulphafurazole, 18 (36%)
to tetracycline, 15 (30%) to ampicillin and

16 (32%) to meomycin, Strains of types 2, 2a,
and 6 were predominantly resistant to sulpha-

furazole,

Thus over 92% of strains of Sh, flexneri
types 3a and X were resistant to sulphafurazole
and a much lowexr percentage to tetracycline,
ampicillin énd neomycin, Nomne of the strains
of Sh. flexnexri was resistanmt t0o colomycin or

nalidixic acid,

(f) Specific resistance in relation to
previous hospitalisation = (Table 54)

The sensitivity of Shigella strains isolated
from those patierts with previous admission to
hospital omn account of dysentery was determined,
10 (91%) of the 11 strains of Sh, flexneri were
resistant to sulphafurazocle, 3 (27.3%) to
tetracycline and 2 (18.2%) to both ampicillin

and neomycin respectively, Of the 20 strains
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of Sh. sonnei isolated from patients previously
hospitalised, 17 (85%) were resistant to

sulphafurazole, 7 (35%) to tetracycline, 6 (30%)

to ampicillin and none to meomycin,

Thus there were no appreciable differences
in drug resistance between strains of Shigella
flexneri and Shigella sonnei in those patiénts

with a history of previocus admission to hospital,

Multiple Resistance

It was found in the survey that the occurrence of
multiple resistant strains of Shigella was common and
that different combinations of drug resistance were often
exhibited. Multiple resistance varied from O to 8 drugs
among strains of Sh, fle#neri and O to 7 drugs among
strains of Sh., sonnei (Tables 55 and 56). A brief
description is now given of the salient resistance patterns

to the minimum and maximum number of drugs.

(a) Shigella flexneri

5 (3,8%) of the 132 strains of Sh, flexneri
were resistant to mome of the drugs. 79 (59.8%)
were resistant to one drug and of these strains,
77 were resistant to sulphafurazole and 2 to

streptomycin,
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10 strains of Sh. flexmeri type X were
resistant to 7 drugs; 8 of these strains were
resistant to chloramphenicol, streptomycin,
neomycin, sulphafurazole, ampicillin, paromomycin
and tetracycline and 2 resistant to cephaloridine,
kanamycin, neomycin, sulphafurazole, ampicillin,
paromomycin and tetracycline, One strain of
Sh., flexmeri type X was rvesistant to 8 of the

10 drugs.

Multiple resistance was highest among
serological type X where over 20% of the 50

strains were resistant to 7 drugs.

(b) Shigella sonnei

Out of 228 strains of Sh., sonnei, only
3 (1L.3%) strains were sensitive to all the
drugs. 65 (28.5%) were resistant to only
one drug viz. 60 to sulphafurazole and 5 to
tetracycline, One strain was resistant to

7 of the 10 drugs.

Strains of Sh., flexmeri show a higher
proportion (7.2%) with multiple resistance to

7 drugs than strains of Sh. sonnei.
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(

) Multiple resistance din relation
to previous hospitalisation and
age of patient

¢

No characteristic multiple resistance
patterns were found from strains of Shigella
isolated from patients who had any previous
admission to hospital on account of dysentery
and similarly no relationship was found
between the age of patient and the occurrence
of multiple resistant strains (Tables 57 and

58).

Resistance

among Shigella strains shows that in Belvidere Hospital

Table 59 which records the cross-resistance found

20 out of 21 strains resistant to rneomycin were also

resistant to kanamycin and that in Ruchill Hospital

a further 20 out of 21 strains resistant to neomycin

were also resistant to paromomycin, Thus there was

almost complete cross-resistance between meomycin and

kanamycin and between mneomycin and paromomycin,

In Ruchill,

to meomycin showed a one-~way cross-~resistance to

streptomycin, In Belvidere 46 of the 53 strains of

Shigella resistant to ampicillin showed complete

cross—resistance to cephaloridine,

16 of the 21 strains of Shigella resistant
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SECTION T

"Cases" and "Controls"

In this study of the epidemiology of bacillary
dysentery with special reference to flexner dysentery,
the object was to elicit any epidemiological factors
which might account for the relatively high incidence
of flexner dysentery in Glasgow. A preliminary
retrospective study was carried out prior to the main
survey to ascertain the incidence of the disease in
Glasgow and to determine its relationship to the
incidence in Scotland and in the United Kingdom as a
whole, Following this a prospective survey was
conducted of patients suffering from flexner dysentery

who have been regarded as the "Cases" and who were

contrasted with patients suffering from sonne dysentery,

the "Controls", in an attempt to distinguish any
differences in the epidemiological picture between

the two series.

The retrospective study which covered all
bacteriologically confirmed isolations from hospital
and domiciliary patients for the whole of Glasgow
showed that during the quinquennium 1962 to 1966 there
were in that city between 20 to 56 patients with
flexner for every omne hundred patients with sonne

dysentery.
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In the prospective survey which considered
hospital admissions exclusively, there were fifty-eight
patients with flexmer for every hundred with sonne
dysentery. This high ratio of flexner to sonne
isolations among hospital patients is a reflection of
what pertains to the community at large in Glasgow
i.e. a relative preponderance of flexner to sonne

dysentery,

Age Distribution

Many observers including Charles and Warren (1929),
Bojlen (1934), Bradley and Richmond (1956) and Eichner
et al. (1968), have remarked that bacillary dysentery
is common among children. Stein (1951) noted an
increasing shift to the younger age groups in Scotland.
Gillies (1956) observed that in Edinburgh the brunt
of infection fell on those under fifteen vears of age
and of these, the one to four year age group bore the
heaviest burden, Similarly Bloch (1938) and Carter
and Young (1952) observed that in Glasgow dysentery

was commonesgst in the younger age groups.

In the present survey, the age distribution of
"Cases" and "Controls" confirmed a preponderance

(88%) of children under fifteen years and in both



"Cases" and "Controls" the one to four year age group
had the highest incidence of infection, There were
no pronounced differences in all the age groups

between flexmer and sonne patients,

Sex Diesetydibution

Stein (1951) reported that in Scotland the attack
rate of bacillary dysentery in children was higher
inn males than in females but that, after fifteen to
twenty vears of age, the sex incidence is reversed.
Carter and Young (1952) found that male children
under five years accounted for 31% and female children
25.8% of the total notifications in Glasgow. Among
children up to fifteen yearz, there was an excess

of males over females but cver that age, the sex

ratio was markedly reversed.

In the present survey, an unexpected but possibly

important finding was associated with the sex dincidence

among adults i.e., persons fifteen years and over,.

The age - sex specific rate of 17% for adult females
with sonmne dysentery wasg over three times higher than
that of 5,5% for adult males whereas the age - sex
specific rate of 13.6% for adult females with flexner

dysentery was little different from that of adult
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males (12.,1%)., Thus there was no rise in the male
incidence of sonne dyséntery in adult 1life but there was

a rise in the male ingidence of flexner dysentery.

Gillies (1965) found a similar increase in Edinburgh among
adult males with sonne dysentery and attributed this
increase to the "type of society" - a study population of

yvoung families - in which his survey was conducted,

A probable explanation for the age - sex specific
rate of adult males with flexner dysentery in the present
study is that among flexner patients a high proportion
of fathers were unemployed. In comnsequence they had
increased opportunities, possibly as great as that of
the mother, for nursing the sick child and of becoming

infected.

Social Class

Bacillary dysentery has traditionally been
associated with the least fortunate sections of the
community., Manson-Bahr (1943) states that it was
common in this country at times of squalor and
deprivation and that epidemice tended to occur among
the poorer classes, It is only in recent times
however that the Registrar-General's Social
Classification of Occupations has been applied to

patients with bacillaxy dysentery, Some observers
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including Macleod (1955) have rnoted that dysentery
was more prevalent in the lower social classes,

The social class distribution in the present survey
showed that the highest incidence particularly of
fiexner patients occurred in social classes III, V

and VI,

Social Class and Occupational State

Social class VI, i.,e, persons unemployed for a
period of over three months, was the largest social
class among flexmer patients and was 9,.4% higher than
among conne patients, 42 fathers of flexner patients
were unemployed and in consequence the majority of
these households were receiving social security

benefits,

In social class VI, nore of the mothers of sonne
patients and only two of the mothers of flexner patients
were working full time, Where the mother is working
full time and the father unemployed, there could be
a greater chance of the father contracting infection

from a child with flexner dysentery.



Serological types of Shigella flexneri

Different serological types of Shigella flexmeri
predominate in different parts of the world and even
in the same country different serotypes are common
during various decades. Bojlen (1934) found type 3a
commonest in Denmark, Hart (1954) found type 2 commonest
in Nigeria whilst Eichmner et al. (1968) found type 2

commonest in the United States,

Carter and Young (1952) found type 2 commonest in
Glasgow during 1937 to 1950 but in the present survey,
Shigella flexneri type 3a, (56.8%), was commonest and
type 2, (1,5%), met with infrequently, Thus there is
a change in the serological type predominant in Glasgow
in recent years. Gillies (1965) reported that
"Shigella flexneri serotypes have virtually disappeared
from Scotland but I suggest that the continuing
periodicity of bacillary dysentery may be associated
with the waxing and waning of different colicime types
of Shigella sonmnei', He also states that "one can
submit the hypothesis that individual colicimne types
of Shigella csonmei may predominate in a community
for a period of years and are then replaced by another
type when the herd immunity of the human population

to the original strain has risen to a certain level",
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Although immunity to bacillary dysentery is
variable, a similar hypothesis of predominance and
replacement by another type when herd immunity alters
could be advanced for the periodicity of different

serological types of Shigella flexmeri,

Seasonal Varxriations

Due to different criteria of evaluation such as
the period of time studied and the geographical area
considered, various observers have reached different
conclusions on seasomnal variations of bacillary
dysentery, In discussing seasomnal variations in
Britain, Carter and Young (1952) state that "before
the introduction of moderm hygienic methods and public
health measures when zymotic diseases ran an urhampered
course, dysentery had a seasonal incidence greatest
in the months of summer and early autumn, Epidemics
occurred most often in warm weather, and if they
appeared in winter usually displayed a decreased

gpreading power',

Scott (1938) considered the dysentery season in
England and Wales to be from May to September, Glover
(1947), in analysing the period September 1940 to

November 1946 for England and Wales, produced a graph
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which did not confirm the seasonal variation suggested
by Scott, In 1949 Glover reported further that
"rather unexpectedly the hot summer months have shown
a comparatively low incidence but that Feburary,

March and April had the highest incidence followed

by September and October',

In Scotland, Sutherland (1943) recorded that
seasonal changes have recently temded towards a high
incidence in late summer, Stein (1951) produced
diagrams showing that summer months had not produced
the highest number of cases in Scotland but that, on
the contrary, summer cases were fewer in number than
those in earliexr or later periods,. Rae and Smith
(1945), reporting om seasonal variation in the north
eastern area of Scotland, stated that although
the seasonal difference was at no time marked there
wasgs a higher incidemnce in the winter and spring

months,

Bloch (1938) found that in Glasgow for the years
1935 to 1937 the incidence was greatest in the third
and fourth quarters of the year and least in the
second quarter, Carter and Young (1952) applying
meteorological observations of the average mean

monthly temperatures for Glasgow for the years 1938



115

to 1950 showed that the lowest imcidence occurred in
the coldest months of the year, They concluded that
"the vagaries of dysentery in Glasgow have shown no

eccentricities except perhaps in seasonal incidence",

It has been shown in Chapter III that the highest
incidence of bacteriological isclations of Shigella
flexneri and Shigella somnnei in the quinquennium 1962
to 1966 occurred in the fourth quarter of the year,

In the present survey, which ran from April to November

1968, the highest monthly incidence was in May,

Incidence of flexmer dysentexy im Glasgow
in relation to Scotland and the United Kingdom

After the First World War when dysentery became
compulsorily notifiable in Britair, ex-sexrvicemen
returning from the Middle FEast with flexner dysentery
were common, Glover (1947) stated that up to 1925
dysentery was described in the Reports of the Chief
Medical Officer of the Ministry of Health as a "disease
of exotic origin" whereas in the 1926 report it was
pPlaced in the chapter on "general epidemiology".

In 1933 the Chief Medical Officer reported that "it
is now well recognised that bacillary dysentery due

to flexner and sonne infections is endemic in this



country" and later accordinrg to Glover (19&7)
bacteriological isolationge in Exgland and Wales showed

a steady predominance of Shigella scunnei,

In Scotland, Rae and Smith (1945) discussing
bacteriological isolations of Shigella in the
north eastern region reported that sconne infection
had been most prevalent during the whole period from
1929 to 194k, In more recent yeares, Gilles (1965)
stated that of all diarrhoeas with a bactexriological
aetiology, Shigella somnel wae by far the commonest
accounting for 84.5% and Shigella flexneri a mere 0,4%.
Such findings may possibly have led other observers
including Cruickshank (1963) and Christie (1968) to
conclude that bacillary dysentery is synonymous in

this country with sonne dysentery,.

However, in Glasgow the Anmual Reports of the
Medical Officer of Health from 1946 to 1967 show that
in certailn yvears isclations c¢f Shigella flexneri
cutnumber those of Shigella sonzei. The high ratio
of Shigella flexmeri to Shigella scmrei ir Glasgow
compared with the ratios in Scotland and in the United
Kingdom has been demonstrated inm Chapter III where
it was shown that for every hundred isclations of

Shigella sonnei, there were between ene to three
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isolations of Shigella flexmeri in the United Kingdom,
three to twenty~five im Scotlard and twenty to
fifty~six in Glasgow, Tbur Glasgow has a greater
proportion of Shigella flexreri than the averages

for Scotland and for the whole of the Urited Kingdom,

Pogsible explanations for this are given later.
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SECTION TT

Housing Circumctances

Sanitary Facilities

In the pregent survey the majority of flexner
patients lived in terements with an outside water closet
sited on the svalrs or in vhe backcourt and these
tenements alsc had no wash hand basire or fixed baths.
Where there are no washing facilities or where if
present these are remotely located im a room separate
from the toilet, as occurred ir the houses of most
flexner patients, the cpportunities for immediate
washing of hands after using the toililet are considerably
reduced. This confirms the observations of Holligter
et al., (1955) who demorstrated that the incidence of
Shigella was directly related to the availability of

water for personal hygiene,

The majority of sormne patienits lived in houses
with thelr own imeide water cleset and adequate
anclllary facilitiec, This bascic but elemental
difference in the type of house and its comcomitant
circumstances to that in which patientese with flexner

dyvsentery resided was very striking,



The greater the number of people using the
water closet in am infected household the more probable
the chance of the spread of infection in that
household, This particularly applies where there
are several childrem per water «loset as was found
among the households of flexrer patients where almost
50% had a ratio of five children and over per water

closet,

The high incidence of one or two apartmente,
the high children's occupancy, and the gross
inadequacy of toilet facilities inm such houses
were more frequently found in flexmer than sonne
households, Such unsatisfactory housing comnditions
are egpecially favourable to the spread of the

infection,

The report of the Scottish Housing Advisory
Committee onm Scotland's Older Houses (1967) states
"Glasgow has a reputation for bad housing conditions
and, despite great efforts by the Corporation, we
have found that this reputation is unfortunately
Justified aevese Families are condemmed to live in
atrocious conditions which should shoék the national
congsience - and, we believe, would do so if they

were better known, But even the Glaswegian who sees
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ocrnly the often imposing (yet, on closer inspecticen,
oftemn crumbling).front exterior seldom appreciates
how revolting and inhumane are the conditions inside
the closes, on the common ctailrcaseg, and in the

back courts",

Anderson (1957) accountirng for the high incidence
of bacillary dysentery in Glasgow stated that "it would
seem possible that the continued existence and use
in Glasgow and Scotland generally of much substandard
housing accommodation - especially poor in the adequacy
of water closet axrrangements -~ constitutes at least

one important although only partial explanation",

There would sgeem no doubt that the unsatisfactory
housing and living conditions found in the present
survey are important factors especially conducive to
the existence and spread of flexmner dysentery and
are important factors conmtributing to the high incidence

of the disease in Glasgow.
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SECTION TIIT

Incidence of diarrhoea in schools

In the course of the survey, an explosive outbreak
of diarrhoeal illness dnvclving btoth pupile and teachers
occurred in a primary cchool im a municipal waxrd
(Kzightewood) inm Glasgow. Shigella sonnel was isolated
from seventeen cf the thirty-five patieunts admitted
to hospital. Many ~f thece patientz comsidered that
they had contracted the imfectionrn from a school dinner

but the organism was not isolated from food or any

member of the canteen staff,

Thiz outbreak was respomnsible for the high
incidence of somnme dysentery im this ward and also
for the high percentage of sonne patients in the
present survey who were aware that other children in

their school had diarrhoea,

Enquiries were made to ascertain if, in the
household of these sevemnteen sonne patients, persons
in the household especially children not attemding
this school had become secondarily infected, Only

in one household was a further child affected,
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In this outbreak it did not appear that sonne
dysentery contracted from the school secondarily
infected octher members of each patientts household to

any appreciable externt,
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SECTION TV

Contacts

Dysentery frequently affecte most members of a
family or household exposed to it. The present study
showed that diarrhoea, a cardinal sign of dysentery,
was widespread amongst other children in households
where there was already a child who had flexner or
somnne dysentery, Similar observations were noted by
Pratt and Frew (1930) and Macleod (1955, 1958).

Pratt and Frew observed that in one outbreak of
dysentery in Glasgow Shigella flexneri was isolated
from nineteen of the thirty-six patients. All the
cagses occurred in the same neighbourhood, many of
them coming ffom the same street, and sixteen patients
were from the same tenement, At a later date,
Macleod showed that patients with sonne dysentery
usually came from familiies already heavily infected.
An attempt has been made in this survey to defimne

more precisely the location and mature of each

patient's contacts,

The major group of contacts outwith the patientts
home was the school child, Preschool children

comstituted the majority of contacts in the households



of both flexmer and sonne patients, Their mother
however is frequently the first person who contracts
the infection and because of close proximity
facilitates spread of infection from herself to

her children, In this study five parturient
mothers gsuffering or recovering from sonne dysentery
were in such a close contact that despite isolation
and barrier nursing measures their infants developed
within one week sonne dysentery of identical drug
reagistance pattern and colicine type as the

mother,

All the comntacts, adults, s8chool children
and prescheool children, lived in Glasgow and only
one of the one hundred and thirty-two patients
with flexmner dysentery had been out of Glasgow in

the week preceding infection,

Thie above findings would indicate that the
introduction of flexner dysentery into Glasgow
from outside camnnot account for the high incidence

of the disease in that city,

Hospitalisation for Previcus Attacks
of Dysentery

A history of previous hospital admission on

account of dysentery was given by thirty-one of the
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three hundred and sixby patients and 1t 1s interesting

Qo

to note that im all instances this occurred in
children whose previous admissibns had been within
two years of the latest episode, During the couree
of the survey five patients were infected with
flexrer dysentery and a few months later readmitted

to ore of the two hospitale with elther flexmer

or sonne infection.

These patients were undoubtedly comnvalegcent
carriers who were passing viable bacilli in their
faeces, Such a group constitute an important
reservolr of flexmerx dysentery from which other
rersonsg in the community can be readily infected.
This is prcbably an impcrtant factor in the high

secidence of the disease in Glasgow,

Reacong foxr hospitalisation

The reasons for admission to hospital omn medical
and social grounde and the criteria for classifying
patients inr accordance with the severity cof illness
vary with each observer and in comsequence differing
results are reported, The criteria used ir the
pregsent survey have been described in the previous

chapter, 59% of flexmer and 54% of sonne patients
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were admitted to hospital on medical grounds and in
this group severely ill patients were 10.6% commoner

among flexner than sonne patients,

Social reasons, which accoumted for the admissions
of 41% of flexner and 46% somne patiemts, imcluded
ursatisfactory housing conditions, danger of infection
to others, food handlers in hcusehold, elderly patients
staying alone and persomns travsferred from residenﬁial
institutions, Macleod (1955) etressced that cocial
reasons must be takex iﬁto account in the admission
of conne patiernts into hocpital especially among
thoze in the lower goclal clasgses residing in cld or
crowded accommcdaticn, Bastor (1955), discussing
the effect of hospital isclation in the control of
dyvsentery in Glasgow, remarked that the housing
conditione = overcrowded homés, shared water closets =
of most of the patients were such that hospital

ieolation was essentbial.

The present survey confirms the above opirnions
in that, irrespective of the severity of the illness,
almost 50% of all patients were admitted to hospital

purely on social grounds,
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Criteria of cure and length of stay
in hospital

The criteria of cure required before dischaxrge
largely determine each patient's duration of stay in
hogpital, Variocus observers have used either
bactericlogical cure or clinical recovery as their
criteria, On the whole it would appear that
insistence on bacteriological clearance tends to
prolong the length of stay in hcepital especially
among intermittent excretors whereas clinical

recovery is generally of shoxter duration,

Hardy and Watt (1944) noted that, irrespective
of age of patient or severity of illmnegs, infection
usuawmlly persists beyond clinical vecovery but they
accepted only two megative consecutive daily cultures
before discharging a patient, Cruickshank and
Swyer (1940) and Osborm and Jones (1944) demanded
three consecutive negative dailly specimens and
Eisenoff and Goldstein (194%3) three successive
negative specimens taken nov legs than fortye-eight
hours apart. Cooper and Keller (1950) obtained
four megative daily stool cultbtures and Macleod (1955)

twelve succesgive mnegative rectal swabs,



McFadzean and Stewart (1952) in their Hong Kong
series of severe flexner dysentery insisted on
negative specimens on three coumsecutive days followed
by a clear texminal sigmoidoscopy whereas in the
United States, Garfinkel et al., (1953) in their series
of severe flexmer dysentery patients regarded as free
from infection those patients with a total of eight

negative specimens and a clear terminal sigmoidoscopye.

Most observers accept three megative stool
specimens taken on comnsecutive days after cessation
of therapy as a reliable index of cure but some
also rely om a clinical assessment of the patient,
Clinical recovery was accepted by Easton (1955)
whe reported that permission was obtained to dismiss
most patients with sonne dysentery after eleven
days in Ruchill Hospital irrespective of the findings
in the dismissal specimens. In consequence duration

of stay in hospital was reduced,

In the presemnt survey, the mean number of days

in hospital was 22,2 per patient in Belvidere and

17.9 in Ruchill, a difference of 4,3 days. A probable

explanation of this difference was that in Belvidere

the criterion of three negative daily stool specimens

after cessation of therapy was strictly applied whereas
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in Ruchill c¢linical recovery rather than a strict
bacteriological cure was often the major determining

factor influencing hospital discharge.

Health educational status

A reduction in the incidence of bacillary
dysentery may be effected by improvement in the health
habits of affected imdividuals. Ordway (1960)
pointed out that in the control of diarrhoeal diseases
there is meed for health education in three main
areas -~ health awareness, semnse of cleanliness, and

mother efficiency.

Although in the present survey just over 50%
of flexner and sonne patients were aware of the
importance of persomal hygiene especially cleanliness
of hands, approximately 10% of both flexner and
sonne patients were igrorant of any preventive
measures against dysentery. Since the disease is
prevalent among children and their standard of%
personal hygiene often low, the habit of thorough
hand washing especially after using the toilet
should be particularly encouraged. According to
Beer, O'Dornell and Henderson (1966), a dysentery
epidemic can be effectively controlled by such

hygienic measures,
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In the present survey all flexner and sonne
patients living in houses with an ocutside water closet
had no hand washing facilities in the toilets and
in consequence their opportunities for immediate
cleanzing of hands were negligible. It has already
been pointed out that the prevalence of Shigella
is directly related to the availability of water for
personal hygiene, Hence in this group of patients
living in houses with an outside water closet the
ma jority considered that having a house with adequate
toilet and hand washing facilities is the most

important preventive measure,

The results in the present survey show that even
among patients who had had previous attacks of
dysenter& there is still scope for further health
education. Seven of thirty-nine such patients had
no idea of any preventive measures and it seems
certain that these patients are important in the
continuation and spread of the disease, It is
therefore recommended that before discharge from
hospital each patient (or the parert in case of a
child) should be given a pamphlet of instructions omn
hygienic measures to prevent recurrence of the

diseace,



Where there are satisfactory toilet and hand
washing facilities, the occurrence of flexner or sonne
dysentery can only be attributed to the poor personal
health standard of infected individuals, It is
appreciated however that in the absence of satisfactory
toilet and hand washing facilities instruction in
hygienic practices is likely to be ineffective and this
is especially relevant in children where standards

taught at school cannot be applied in the home,
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SECTION V

Resistance of Shigella to antimicrobial drugs

The successful treatment of bacillary dysentery
involves the elimination of the infecting Shigellae
by the use of antimicrobial drugs. As a result of
exposure to such drugs Shigellae which are initially
sensitive may become resistant, and in the laboratory
Shigellae can be made resistant by growing them in the
presence of progressively increasing but subinhibitory
concentrations of antimicrobial drugs. Stewart (1962)
states that all the available evidence indicates that
the development of drug resistance 1is due to mutations
and these mutations can occur spontaneously in cultures

and independently of the presence of the drug.

Shigellae may rapidly become resistant in patients
undergoing treatment with antimicrobial drugs probably
due to selection by the drug of mutants having a high
level of resistance, Such resistance may develop

regardless of the amount of drug used,

In the control of drug resistant strains of
Shigella a most important problem is that of preventing
an increase of resistant strains in the human population,

Since the prevalence of resistant strains is often a
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direct result of the widespread use of antimicrobial
drugs, this control can only be achieved by ensuring
that such drugs are used effectively when the

sensitivity of the organism is known.

Shigellae are sensitive "in vitro" to a number
of drugs including sulphonamides, chloramphenicol,
neomycin, paromomycin, kanamycin, polymyxin B,
streptomycin, colomycin, ampicillin, cephaloridine,
tetracycline and nalidixic acid, Shigella can
readily develop resistance to any of these antimicrobial
drugs and hence it is essential to know the sensitivity
of the organism or at least the sensitivity pattern

of an epidemic strain before embarking on treatment.

Although drug resistance varies from place to
place, resistance to omne or more drugs is now widely
recognised, Discussion of the individual and
multiple resistance patterns of Shigella strains

and their epidemiological significance is now considered.

Specific Drugs

Sulphonamides

Soon after the discovery of the sulphonamides
many workers found these drugs useful in the treatment

of bacillary dysentery. Favourable results were
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reported by Libby and Joiner (1940), Marshall (1941),
Yannet et al. (1942), Eisenoff and Goldstein (1943)

and Swyer and Yang (1945).

Within a decade however reports of sulphonamide
resistant strains of Shigella had appeared. As
early as 1950, Tatemo (1950, 1951) recorded sulphonamide
resistant strains of Shigella and later Cooper and
Kellar (1950), Garfinkel et al. (1953), Johnson and
Landsman (1957) and Adams (1960), described similar
findings. Geddes and Sangster (1962) reporting on the
antibiotic treatment of bacillary dysentery in Scotland
found that 100% of the fifty-one strains of Shigella
they tested were resistant to sulphonamides, A similar
account was given by Elias-Jones and Wilson (1968) who
found that in Glasgow the majority of Shigella strains

were sulphonamide resistant,

In the present survey, over 90% of Shigella
flexneri and Shigella sonnei strains were resistant
to sulphonamides, It is apparent that in Glasgow
Shigellae are no longer sensitive to sulphonamides
and the use of these drugs for the treatment of
bacillary dysentery in Glasgow should therefore be

strongly discouraged.
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Streptomycin

Although accounts of the success of oral
streptomycin in the treatment of bacillary dysentery
had been given by Macleod (1955) and Sangster (1956),
the occurrence of Shigella resistant strains had
been described previously. Forbes (1953) found that
whereas streptomycin exerted a bactericidal action
at a councentration of ten microgrammes, and that
chloramphenicol, aureomycin and terramycin exerted a
bacteriostatic effect, sgtreptomycin produced resistance
particularly in Shigella sonnei strains more readily

than did the other antibiotics.

In the present survey 54.6% of Shigella flexneri
‘were resistant to streptomycin compared with 71, 3%
of Shigella scnnei, Shigella sonnei strains were
gignificantly different from Shigella flexneri strains
in their resistance to streptomycin (P<&<0.001).
Many proprietary preparations for the treatment of
bacillary dysentery advertised in the Monthly Index
of Medical Specialities (MIMS June 1969) contain a
mixture of sulphomamides and streptomycin, Such
preparations will be valueless in the treatment of any
sulphonamidenstreptomycin receistant strains, The

ease with which Shigella strains particularly those
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of sonhe develop vesistance to streptomycin will limit
still further any use of this drug in the treatment

of bacillary dysentery in Glasgow,

Tetracycline

Tetracycline resistant strains of Shigella have
been described by Geddes and Sangster (1962) who
found fifty-eight of ome hundred and four strains
resistant, Moorhead and Parry (1965) reported that
the tetracyclines were no longer of great use in
the treatment of dysentery because of the development

of resistant strains.

In the present survey almost one in every three
Shigella strains was resistant to tetracycline. This
fact limits future use of tetracycline in the treatment
of both flexner and sonne dysentery especially when
the sensitivity pattern of the organisﬁ has not been

determined pxior to commencing therapy.

Neomycin

Neomycin resistant strains of Shigellae are not
so common, Geddes and Sangster (1962) found only two
of sixty-eight strains wegistant, Haltalin and Nelson

(1965) only three of three hundred and forty strains
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resistant to neomycin, and Moorhead and Parry (1965)
reported only two resgistant in their series of two

hundred and seventy Shigella strains,

In the present study 18.2% of flexner strains
compared with 7.9% of somnne strains were resistant to
neomycin. This may be a reflection of the ease with

which flexner strains become resistant to meomycin,

Ampicillin

In the present survey, 35% of Shigella sonnei
strains were resistant to ampicillin compared with
18.2% of Shigella flexneri. Elias-~Jones and Wilson
(1968) reported that the development of resistant
Shigella sonnei strairs to ampicillin has occurred
with great rapidity in Glasgow and is nmow a cause of
concern as previously only sensitive strains had been
isolated, In practice however ampicillin is not
commonly used for the treatment of bacillary dysentery

in Glasgow,

Colomycin

Resistant Shigella strains to colomycin are rare
in Glasgow, No strain of Shigella flexmneri and only

one of Shigella sonnei in the present series was
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resistant., Colomycin however is infrequently used in

the treatment of bacillary dysentery,

Nalidixic acid

Not ome of all the three hundred and sixty
Shigella strains in the present survey was resistant
to nalidixic acid. Nalidixic acid appears from
in vitro and in vivo drug resistance findings to be
the most appropriate drug for the treatment of both

flexner and sonne dysentery in Glasgow,

Multiple Resistance

The determination of the sensitivities of strains
of Shigella affords imvaluable information as to the
choice of the mest suitable antimicrobial drug for
treatment but the development of multiple resistant

strains severely restricts anmy such choice,

Discussing the treatment of bacillary dysentery
the British National Formulary, 1968, states that
"antibacterial treatment will shorten the illness
when the organism is sengcitive but the recent spread
of strains resistant to many or all of the antibiotics
in current use has made the choice of drug extremely

difficult, In many areas it is no longer worth



while initiating treatment without bacteriological

information about the gengitivity of the organism’,

In the presgsent survey thirty-three of the three
hundred and sixty Shigella strains showed multiple
resistance to five or more drugs. Multiple resistance
was highest with Shigella flexumeri serological type X
where ten of the fifty strains werxre resistant to seven
drugs. Such findings obviously limits the choice of

drug for treatment,

Drug registance pattern and colicine typing
as markers in epidemiology

In the school outbreak of dysentery in Knightswood
already described all the seventeen patients were
affected by Shigella sonnei colicine type O and all
except two of the strains had the same multiple
resistance to the three drugs, sulphonamides, tetrae

cycline and streptomycin,

Other patients admitted before and aftexr the
outbreak from the same municipal ward had strains of
different resistance patterms from that in the school
outbreak, The difference in drug resistance and
colicine type served to distinguich those who were

involved in the school ocutbreak and allowed the course
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of the epidemic to be followed, This feature supports
the observations of Scrimgeour (1966) and his suggestion
that drug resistance and colicine typing of Shigella

may be used as markers in epidemiology.

Cross-~Resistance

Crofton (1969) states "Cross-resistance is a term
used to indicate that if a strain is resistant to omne
drug it is also resistant to anothex", He remarks
further "If a particular drug has beern unsuccessful in
treating the patient's infecticor then there is usually
little point in changing to another to which there may
be cross-—-resistanicCes..s In preventing acquired
resistance by drug combinations there is little point
in combining two drugs liable to crosgs-resistance as
each may be ineffective against the mutants in the

population resistant to the othexr",

These observations are borne out by the findings
in the present survey which coxnfirm that there was
almost complete cross-—rvesistance between neomycin,
kanamycin and paromomycin and alco between ampicillin
and cephaloridine, A one-~way cross~resistance was

also demonstrated between mneomycin and streptomycin,



Epidemiological significance of drug resistant

Shigella straineg

resistant Shigella straings

In summary therefors, the relationcship between

as follows:-

1.

2

3.

In Glasgow recgisvarce ies most common to
sulphonamides and then to streptomycin,
tetracycline, ampicillin and cephaloridine
respectively. All flexmner and sonne

Shigella strains in this survey are sensitive
to nalidixic acid and hence nalidixic acid
appears to be the drug of choice for treatment

of bacillary dyesentery in Glasgow,

The development of multiple vresistant strains
is increasing and ig already a causce of
corncern in Glasgow, In the pregent survey,
one in every five straims of Shigella flexmneri
serological type X was resistant To seven

drugs.,

Shigella strairs exhibit almocst complete
cross~resistance between neomycin, kanamycin
and paromomycin and between ampicillin and
cephaloridine, A one-way crosseresistance

exists between mneomycin and streptomycin,

and antimicrobial drugs is
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Antimicrobial drug resistance patterm and
colicine typing serve to characterise a
particular isolate of Shigella thus
determining its relationship to other

endemic and epidemic strains and allowing

the course of an outbreak to be charted,.
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CHAPTER VII

CONCLUSIONS

F3

Prior to the maiL'survey a retrosbective study
was carried out to ascertain the incidence of flexner
dysentery in Glasgow and to determine its relationship
to the incidence in Scotland and the United Kingdom as

a whole,

THE RETROSPECTIVE STUDY

This study was chiefly comncerned with notification
rates of bacillary dysentery and the incidence of
bacteriological isolations of Shigellae in the
quinquennium 1962-1966, The main findings. which

emerged were as follows:~

1, During the fifty years pexriod, 1919 to 1968
the highest incidence of bacillary dysentery
in Scotland and also in Glasgow was in the
1954 to 1958 quinquennium, The highest annual
notification rate for bacillary dysentery was
in 1955 when the rates per hundred thousand
population were two hundred and forty in
Scotland and five hundred and eighty~seven

in Glasgow respectively,
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The notification rates in the thirty-seven
municipal wards of Glasgow during the
quinquennium 1962 to 1966 ranged from 0,26

to 8,75 per thousand population,

Bacteriological icsclations in the same
quinquennium reveal that there were omne to
three isolatione of Shigella flexmneri in

the United Kingdom, three to twentywfive in
Scotland, and tweunty to fiftywmsix in Glasgow,
for every hundred icsolatiomns of Shigella
sonnei in these respective areas, Thus
Glasgow has a greater proportion of Shigella
flexneri than the averagegs for Scotland and

for the whole of the United Kingdom,

The maximum incidence annually of both flexner
and sonne dysentery during this quinquennium
occurred usually in the fourth quarter of

the year.

In this qQuinquennium serological type six

of Shigella flexneri was commonest,

A comparison of the three cities, Birmingham,
Glasgow and Liverpool, shows that Liverpcol

has a lower incidemce whereas Glasgow and
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Birmingham have each a higher incidence of
flexner dysentery than the average value for

the United Kingdom,

THE PRESENT SURVEY

The main findings of the present survey which

consisted of an epidemiological investigation of three

hundred and sixty patients = one hundred and thirty~two

with flexner and two hundred and twenty~eight with sounne

dysentery - and which was undertaken to elicit possible

factors contributing to the high incidence of flexner

dysentery in Glasgow were as follows: -

1.

Re

3.

In this survey there were fifty-eight patients
with flexner for every hundred with sonne

dysentery,

Serological type 3a Shigella flexnmeri was the
commonest type and accounted for 56,8% of all

flexner isolations,

884.1% of all flexner and sonne patients were
children i.,e, persons undex fifteen years of
age. The highest age~specific incidence was

in the omne to four year age group,
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The age~gex gspecific vrate for adult females
with flexner dysentery was little different
from that for adult males whereas this rate for
adult females with sonne dysentery was over
three times higher than that for adult males,
This is possibly because in the series of flexner
patients a high proportion of the fathers were

unemployeds

The majority of both flexner and sonne patients

were from social classes II1, V and VI,

Three hundred and thirty-six (129 flexner and
207 sonne) of the three hundred and sixty
patients lived in Glasgow and only three flexmner
and twenty-omne sonne patients came from outside

the city.

The number of patients in the thirtyeseven
municipal wards ranged between O to 17 for
flexner and O to 29 for sonne patients and
the mean mumber of flexner and sonne patients

for the wards were 3,4 and 4,9 respectively,
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8. The majority of flexner patients lived in
tenements with an outside water closet sited
on the stairs or in the backcourt and in
addition all these houses had no wash hand

basins or fixed baths,

9, A high incidence of one or two apartment houses,
a high children's occupancy in such houses, and
a gross inadequacy of toilet facilities were
more frequently found in flexner than sonne

households,

10, There would seem no doubt that the unsatisfactory
housing and living conditions found in the
present survey are important factors especially
conducive to the existence and spread of
flexner dysentery and probably contributing
largely to the high incidence of the disease

in Glasgow.

11, Diarrhoea a cardinal sign of dysentery was
widespread amongst other children in households
where there was already a child with flexner

or sonne dysentery,
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All contacts of flexmer and Ssonne patients
lived in Glasgow, Only one of the one hundred
and thirty-two flexmer patients had been out

of Glasgow in the week preceding infection.
These findings would appear to suggest that

the introduction of flexner dysentery from
sources outside Glasgow cannot account

for the high incidence of the disease in

the city.

Eleven of the one hundred and thirty-two
flexner patients gave a history of previous
hospitalisation due to dysentery, These
patients were mostly convalescent carriers
and must constitute an important reservoir
of flexmner dysentery, This is probably
another factor for the high incidence of the

disease in Glasgow,

10% of all flexner and sonne patients had
no idea of any preventive measures against
dysentery and such persons are evidently

important in the continuing spread of the

disease,
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16,

17

18,

In Glasgow social reasons accounted for hospital
admission of 41% of flexner and 46% of sonne

patients and included unsatisfactory housing

 conditions, danger of infection to others,

food handlers in households, elderly patiente
staying alone and persons transferred from

residential inetitutions,

The cost of hospitalisation of the three
hundred and sixty patients in the present
survey suffering from flexnmer and sonne
dysentery was calculated at £39,529 i,es

almost forty thousand pounds,.

In Glasgow, individual antimicrobial drug
resistance of Shigella is commonest to
sulphonamides and then to streptomycin,
tetracycline, ampicillin and cephaloridine

respectively,

Nalidixic acid appears to be the drug of
choice for the treatment of bacillary

dysentery in Glasgows All the three hundred

and sixty Shigella strains in the present

survey were sensitive to this druge
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Shigella strains were found to exhibit cross
resistance between certain antimicrobial

drugsa.

The development of multiple resistant strains

of Shigella is already a cause of concern in
Glasgow, One in every five strains of Shigella
flexneri serological type X was found to be

resistant to seven antimicrobial drugs,.

The present survey demonstrates that antimicrobial
drug resistance pattern and colicine typing can
be used as markers to follow the course of a

sonne dysentery outbreak,
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APPENDIX TABLE 1

BACILLARY DYSENTERY SCOTLAND 1919 - 1968

QUINQUENNIAL NOTIFICATION RATES

]

(50 years
period)

QUINQUENNIUM NOTIgggﬁ$IONS POPULATION gggliggéggnggéﬁé
1919 23 703 2l 358 500 2.88
192k 28 751 2L 294 600 3.09
1929 33 1792 2k 298 T00 7.37
1934 38 4876 2k 822 800 19.64
1939 43 10948 24 079 900 45,46
1oLl 48 13984 2k 385 500 57.3k
1949 53 21667 25 516 500 84.91
1954 58 LToko 25 600 TOO 183.78
1959 63 36286 25 925 600 139.96
1964 68 2L6Th 25 975 200 94.99




APPENDIX TABLE 2.

BACILLARY DYSENTERY SCOTLAND 1919 - 1968 (50 years period)

ANNUAL NOTIFICATION RATES

YEARS NUMBER OF TOTAL TOTAL POPU~ | NOTIFICATION
NOTIFICATIONS | NOTIFICATIONS | POPULATION LATION 1IN RATE  PER
IN QUINe QU1 Ne 100,000 PORN,
QUENNTUM QUENN 1 UM "

QN

GUENN N waLLY
1919 217 4 823 000 L. k9
1920 276 4 866 900 5 .67
1921 108 4 882 500 2,21
1922 4o L 898 000 0.85
1923 60 703 4 888 100 | 24,358,500 | 2.88 1.22
1924 4o L 862 200 0.86
1925 52 4 867 100 1.06
1926 256 L 864 300 5.26
1927 187 L 853 100 3.85
1928 21) 751 L 847 900 | 24,294,600 | 3.09  L.Lll
1929 27Th 4 832 200 5.67
1930 262 4 828 000 5.49
1931 364 4 843 000 7.51
1932 482 4 883 100 9.87
1933 410 1792 4 912 oo | 24,298,700} 7.37 8.3k
1934 298 4 934 300 6.03
1935 389 4 952 500 T.85
1936 770 k 966 300 15,50
1937 951 h 976 600 19.10
1938 2468 4876 4 993 100 | 24,822,800 |19.64 L9.k2
1939 1132 5 006 TOO 22.60
1940 1888 4 841 200 38.99
1941 2ko9 4 819 L0O 50 .40
19k2 2515 L-751 000 52.93
1943 2984 10948 L..661 600 § 24,079,900 { 45.46 64,01

™y



APPENDIX TABLE 2 (Contd.)

BACTLTARY DYSENTERY SCOTLAND 1919 - 1968 (50 years period)

ANNUAL NOTIFICATION RATES

YEARS ‘NUMBER OF TOTAL TOTAL POPUw NOTIFJCATION

‘NOTIFICATIONS | NOTIFICATIONS POPULATION LATION 1IN RATE PER

IN QUINe QUIN» 100,000 POPN,

QUENN 1M QUENNTUM N
QUIN-

) QUEMMIM ANRUALLY
194 4373 L 673 600 93.97
1945 4811 4 673 900 102.93
1946 1887 4 900 800 38.50
1947 759 5 072 300 | 14.96
1948 2154 13984 5 08k 900 24,385,500 { 57.34 k42,36
19k9 2293 -5 098 900 Wy, 97
1950 5075 5 114 500 99,22
1951 5302 5 102 500 103.90
1952 3368 5 100 800 66.02
1953 5629 21667 5 099 800 }25,516,50Q | 84,91 110.37
195k 10538 5 103 600 206.48
1955 12264 {5 111 300 239.93
1956 8uhs 5 119 900 164 .94
1957 8570 5 124 700 167.22
1958 7232 { h70h9 5 141 200 } 25,600,700 { 183.78 140.66
1959 v 8649 5 162 600 167.53
1960 8oL8 5 177. 700 155.43
1961 6498 5 183 800 125.35
1962 6939 | 5 197 000 133.51
1963 . 6152 36286 5 204 500 } 25,925,600 { 139.96 118.20
1964 5058 5 206 L0O 97.14
1965 7083 5 203 900 136.10
1966 hoh 5 190 800 82.33
1967 4523 5 186 600 87.20
§_1968 3736 2L6Th 5 187 500 | 25,975,200 | 94.99 7T2.01




APPENDIX TABLE 3

BACILLARY DYSENTERY GLASGOW 1919 - 1968 (50 years period)

. QUINQUENNIAL NOTIFICATION RATES

B |

|

QUINQUENNIUM TOTAL TOTAL NOTIFICATION RAT
NOTIFICATIONS POPULATION PER 100,000 POPN.

1919 23 264 353 863 4,93

1924 28 112 417 21k 2.06

1929 33 LT79 Lh2 657 8.80

193k 38 oTT L2 381 17.95

1939 43 1557 461 1hT 28.51

1944 48 4760 Lsy 992 87.25

1949 53 10338 439 038 190.07

1954 58 2L 48) 361 T00 456.64

1959 63 18628 24T 029 355.01

1964 68 9885 90k 798 201.53




APPENDTX TABLE Y,

BACILLARY DYSENTERY GLASGOW 1919 - 1968 (50 years period)

ANNUAL NOTIFICATION RATES

YEARS NUMBER OF TOTAL TOTAL POPU= NOTIFICATION

NOTIFICATIONS NOTIFICATIONS POPULAT 1 ON LATION BN RATE  PER

IN QUM QI N 100,000 RPORN,

QUE NN LB QSN 1M I
QUi -

QU NN J L5 ANMLIS LA
1919 117 1 061 695 11.02
1920 81 1 068 3k6 7.58
1921 L6 1 075 000 b, o7
1922 1h 1 0Tk 607 1.30
1923 6 264 1 07k 215 5,353,863 | 4.93 0.55
1924 1h 1 073 822 1.30
1925 12 1 073 429 1.11
1926 12 1 090 380 1.10
1927 29 1 089 988 2.66
1928 45 112 1 089 595 5,417,214 | 2.06  4.12
1929 119 1 089 202 10.92
1930 Th 1 088 810 6.79
1931 79 1 088 L61 T.25
1932 136 1 088 215 12.49
1933 71 L79 1 087 969 5,4k2,657 { 8.80 6.52
1934 66 1 087 723 6.06
1935 135 1 087 476 12.41
1936 239 1 087 230 21.98
1937 275 1 086 98h £25.29
1938 262 97T 1 092 968 5,442,381 117.95 23.97
1939 163 1 092 722 14.91
1940 36L 1 092 476 33.31
1941 319 1 092 229 29.20
1942 273 1 091 983 25,00
1943 438 1557 1 091 737 5,461,147 §28.51 L40.11




APPENDIX TABLE 4 (Contd).
BACILLARY DYSENTERY GLASGOW 1919 - 1968 (50 years period)
ANNUAL NOTIFICATION RATES

YEARS NUMBER OF TOTAL TOTAL POPU- ND&;;;CAQQ:”
NOTIFICATEONS NOTIFICATIONS POPULAT ION LATION 1IN

. 160,000 POPN,

IN QUIN- QU Nes N QUIN
QUENN 1M QUENNEM | et ANNUALLY
194L 1259 1 091 Lol 115.34
1945 1hT7h 1 091 245 135.07
1946 572 1 090 998 52.42
1947 277 1 090 T52 25.39
1948 1178 4760 1 091 491 {5 Lsk 992 | 87.25  108.02
1949 1401 1 090 260 .128.50
11950 2372 1 090 013 217.61
1951 1550 1 089 T67 142,23
1952 2293 1 086 202 211,10
1953 2722 10338 1 082 796 |5 439 038 }190.07 251.38
195h 6242 1 079 311 578.33
¥ 1955 6319 1 075 825 587.36
1956 4628 1 072 340 431.57
1957 3918 1 068 855 366,56
1958 3377 24484 1 065 369 |5 361 700 Rhus56.6L  316.97
1959 h751 1 061 88l LuT. 41
1960 L61T7 1 058 398 436.22
1961 3275 1 053 100 310.98
1962 3310 1 04k 500 316.89
1963 2675 18628 1 029 14715 247 029 §355.01  259.92
196l 2584 1 018 582 253.68
1965 210k 1 000 857 210.21
1966 1782 979 798 181.87
1967 1632 960 527 169.90
1968 1783 : 9885 ohs 034 { 4 90k T98 1201.53 188.67




APPENDIX

TABLE 5.

SEASONAL INCIDENCE OF BACILLARY DYSENTERY IN GLASGOW FOR DECENNIUM

1957 - 1966
st |  2nd 3rd Wth

YEAR {  QUARTER QUARTER QUARTER | QUARTER 4  TOTAL
1957 1225 135k 683 656 3918
1958 781 903 706 987 3377
1959 641 1232 1481 1397 L751
1960 1299 121k 1016 1088 : h61T
1961 631 770 662 1212 - 3275
1962 821 940 767 782 3310
1963 505 656 | 696 818 2675
1964 880 526 480 698 258L
1965 587 487 487 543 210k
1966 351 357 hit 657 1782
Total T721 : 8439 | 7395 8838 32393




APPENDIX

TABLE 6.

MUNICIPAL WARD DISTRIBUTION OF BACILLARY DYSENTERY IN QUINQUENNIUM
1962 ~ 1966

QUINQUENNIAL NOTIFICATION RATE PER 1000 POPULATION

DE;gENn MUNICIPAL RATES DEégEN—§ MUNICIPAL RATES
DING WARDS DING i WARDS
ORDER ORDER |
1 Calton 8.%5 21 é' Provan o i.?6
2 Cowcaddens 6.7k 22 Whiteinch 1.68
3 Dalmarnock 6.29 23 Govanhill 1.61
4 Kingston 6.25 2k Cowlairs 1.49
5 Mile-End 5.46 25 Fairfield 1.4k
6 Woodside 5.21 26 Pollokshields | 1.22
7 Hutcheson- 4,96 27 Springburn 1.21
town '
Exchange 4.39 28 Partick East 1.11
Anderston L,ot 29 .| Parkhead 1.06
10 Gorbals 3.99 30 Knightswood 0.82
11 Kinning Park)] 3.54 31 Cathcart 0.80
12 Townhead 3.46 32 Pollokshaws 0.7T
13 Govan 2,61 33 Yoker 0.76
1k i Partick West | 2.57 34 Craighton 0.7k
15 North Kelvin{ 2.49 35 Camphill 0.37
Average for Glasgow | 2.45 36 Kelvinside 0.33
16 iMaryhill 2.41 37 Langside 0.26
17 Shettleston ‘
| and Tollecross| 2.35
18 Ruchill 2.05
19  Park 1.86
20 Dennistoun 1.85 |
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TABLE 8.

DISTRIBUTION OF THE 360 "CASES" AND "CONTROLS"

NUMBER PERCENTAGH
Shigelle flexneri (cases) 132 36.7
Shigella sonnei (controls) 228 63.3
. . N ARG - 1, i~ e T : ; ot
Total 360 100.0
TABLE 9.
DISTRIBUTION OF "CASES" AND "CONTROLS" IN EACH
HOSPITAL
Belvidere | Ruchill Total
No. % | No. % No. %
Shigella flexneri 67 38.7| 65 34.8 [132 36.7
Shigella sonnei 106 61.3 122 65.2 |228 63.3
Total 173 100.0 {1187 100.0 360 100.0
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TABLE 10.

HOSPITAL DISTRIBUTION AND TYPE OF INFECTION OF MALE
AND FEMALE PATTENTS.

Belvidere Ruchill Flexner Sonne
No. % No. % No. % No. %
Males ' 72 L41.6| 104 55.6 | 66 50 110 L48.2
Females 101 58.L 83 LLh.h | 66 50 118 51.8
. N ' o I A e ’ o T [
Total 173 100.0 | 187 100.0 |132 100 228 100.0
TABLE 11.

DISTRIBUTION OF SHIGELLA FLEXNERI BY SEROLOGICAL

TYPE.

Types 2 28, 3a 6 X Total
Numbers 2 I 75 1 50 | 132
Percentages 1.5 3.0 56.8 0.8 37.9 100
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TABLE  1h.

NATIONALITY OF "CASES" AND "CONTROLS".

1k

Flexner Sonne' Total
No. % No. A No. %
1. Scottish 123 93.1 | 190 83.3 1 313 8t1.0
2. English & Welsh 3 2.3 5 2.2 8 2.2
3. Irish L 3.0 9 3.9 13 3.6
L., West Indian 0 0 0 0 0 0
5. Indian & Pakistani 0 0 L 1.8 L 1.1
6. African 0 0 0 0 0 0
7. Others 1 0.8 4 1.8 5 1.k
Not known 1 0.8 16 7.0 17 b7
Total 132 100.0 | 228 100.0 | 360 100.0
TABLE 15.
DISTRIBUTION OF PATIENTS BY SOCIAL
CLASS .
Social Flexner Sonne Total
Class No. % No. % No. %
I 0 0 6 2.6 6 1.7
II 1 0.8 9 3.9 10 2.8
III 23  1T7.4 61 26.8 84 23.3
v 20 15.1 31 13.6 51 1.2
v 40  30.3 bl 19.3 8L 23.3
VI ho  31.8 51 22,4 93 25,8
VIT 5 3.8 8 3.5 13 3.6
VIII 1 0.8 18 7.9 19 5.3
Total 132 100.0 228 100.0 360 100.0




TABLE  16.

DISTRIBUTION IN RELATION TO EMPLOYMENT OF MOTHERS
AND SOCIAL CLASS.

Flexner Sonne Total
Mothers 223221
Numbers Numbers
Not _ T - 1 1
employed IT 1 b 5
ITT 20 bk 64
IV 16 ol 40
v 31 38 69
VI 38 k1 79
VII - 5 5
Total 106 157 263
Part-time I - 2 2
employment IT - 1 1
TIT 1 8 9
IV 1 2 3
v L 3 T
VI - 2 2
VII - - -
Total 6 18 ol
Full time T - 1 1
employment II - 1 1
III - 3 3
IV - 1 1
' - 2 2
VI 2 - 2
VII - - -
Total | 2 8 10
Not known 2
Total 11k 185 299
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TABLE 20
OWNERSHIP OF THE HOUSE

Flexner Sonne Total

No. % No. % No. %
1. Corporation Lo 30.3 109 7.8 149 41.h
2. Private landlord 57 43.2 69 30.2 126 35.0
3. Self 34 25,7 46 20,2 80 22,2
4. Other Organisation| 1 0.8 L 1.8 5 1.4
Total 132  100.0 228 100.0 360 100.0

TABLE 21
NUMBER OF ROOMS IN THE HOUSE

Flexner Sonne Total

No. % No. % No. %
1. 13 9.8 17 7.5 30 8.3
2‘. 611' ,-|-805 73 32-0 137 38al
3. 15 11.h 19 8.4 34 9.4
., 25 18.9 37 16.2 62  1T7.2
5. 1k 10.6 53 23.3 67 18.6
6. 0 0 5 2.2 5 1.k
7. 0 0 1 0.k 1 0.3
8. 0 0 1 0.4 1 0.3
9. 0 0 1 O.h 1 0.3
Institution 1 0.8 21 9.2 22 6.1
Total 132 100.0 |228 100.0 360 100.0
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TABLE 22
NUMBER OF CHILDREN IN RELATION TO NUMBER OF ROOMS IN THE HOUSE

Rooms

1.

2.
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LOCATION OF WATER CLOSETS IN THE 37 MUNICIPAL WARDS

FLEXNER

Municipal Wards

Water Closets

Inside

Outside

Stadirs

Backecourt

Total

2.
3.
L,

6.

7.

8.

9.
10.
11.
12,
13.
1k,
15.
16.
1T7.
18.
19.
20.
21.
22.
23.
2L,
25.
26.
27.
28.
29,
30.
31.
32.
33.
3k.
35.
36.
370

Shettleston

& Tollcross
Parkhead
Dalmarnock
Calton
Mile-End
Dennistoun
Provan
Cowlairs
Springburn
Townhead
Exchange
Anderston
Park
Cowcaddens
Woodside
Ruchill
North Kelvin
Maryhill
Kelvinside
Partick (East)
Partick (West)
Whiteinch
Yoker
Knightswood
Hutchesontown
Gorbals
Kingston
Kinning Park
Govan
Fairfield
Craigton
Pollokshields
Camphill
Pollokshaws
Govanhill
Langside
Cathcart

Outside Glasgow

Institutional
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TABLE 28
LOCATICN OF WATER CLOSETS IN THE 37 MUNICIPAL WARDS.

SONNE .

Water closets

.. . . Outsid
Municipal Wards Inside utside Total

Stailrs Backcourt

l. Shettleston

& Tollcross
2. Parkhead
3. Dalmarnock
k. Calton
5. Mile-End
6. Dennistoun
T. Provan
8
9

I WwPh\o i

I =1 =1 &
=

= OV Ww N

=

'V OV WVIDEEFRPWRE R RO SSHEiEWIL O
I
!
=

. Cowlairs
. Springburn
10. Townhead
1l. Exchange
12. Anderston
13. Park
14, Cowcaddens
15. Woodside
16. Ruchill
17, North Kelvin
18. Maryhill
19, Kelvinside
20. Partick (East)
2l. Partick (West)
22. Whiteinch
23. Yoker
24. Knightswood 2
25. Hut.chesontown
26. Gorbals
27. Kingston
28. Kinning Park
29. Govan
30. Fairfield
31l. Craigton
32. Pollokshields
33. Camphill
34. Pollokshaws
35. Govanhill
36, Langside
3T. Cathecart

Outside Glasgow
Institutional
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FLEXNER

TABLE 29
NUMBER OF CHILDREN PER W.C. BY MUNICIPAL WARD

Municipal Ward

Nunber of children

2

3

I

6

per W.C.
T+

Total

Shettleston
& Tollecross
Parkhead
Dalmarnock
Calton
Mile-End
Dennistoun
Provan
Cowlairs
Springburn
Townhead
Exchange
Anderston
Park
Cowcaddens
Woodside
Ruchill
North Kelvin
Maryhill
Kelvinside
Partick (Bast)
Partick (West)
Whiteinch
Yoker
Knightswood
Hutchesontown
Gorbals
Kingston
Kinning Park
Govan
FPairfield
Cralghton
Pollokshields
Camphill
Pollokshaws
Govanhill
Langside
Cathcart

Outside Glasgow
Institutional
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TABLE 30
NUMBER OF CHILDREN PER W.C., BY MUNICIPAL WARD

SONNE,

Number of children per W.C.

Municipal Ward a
' 0 1 2 3 Y 5 6 T+ | Total

_i—i
o

Shettleston
& Tollcross 1L 2 1 1
» Parkhead 1
Dalmarnock 1 2 1
Calton 1 2 1
Mile-End L 1 1
Dennistoun 1
Provan AN
Cowlairs ' !
Springburn 1
10. Townhead 1 1
11. BExchange 1
12. Anderston 1
13. Park
14, Cowcaddens 1 l
15. Woodside 1
16. Ruchill i 1 1
17. North Kelvin
18. Maryhill

19. Kelvinside

20. Partick (Bast)
2l. Partick (West)
22. Whiteinch 1
23. Yoker 1
24, Knightswood 2 5
25. Hutchesontown 2
26, Gorbals 3 1 1
27. Kingston
28, Kinning Park 1
29. Govan 1
30, Fairfield
31. Craigton 1
32. Pollokshields
33. Camphill 1 1
34. Pollokshaws
35, Govanhill
36. Langside
37. Cathcart 1 1 1 1
Outside

Glaggow 2 3 3 2 3 2 6 21
Institutional 25
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TABLE 33
INCIDENCE OF DIARRHOEA IN HOUSEHOLDS OF
PATTENTS
Age Flexner Sonne
Groups Numbers Percentages | Numbers Percentages
-1 Diarrhoea |’ hs 2.6 95 68.3
Exposed 62 139
1 Diarrhoesa 59 8.7 87 56.5
Exposed 15 154
2~ Diarrhoea 113 68.1 171 T5.7
Exposed 166 226 |
59 Diarrhoea 63 T7.8 68 59.1 |
Exposed 81 115
10-15 Diarrhoea 6 85.7 23 1.1
Exposed 7 56
Total 286 73.1 Lk 6i.3
391 690
TABLE 3k
HOSPITALISATION FOR PREVIOUS ATTACKS OF
DYSENTERY
Previous Previous No. of times admitted to hospital
attacks hospital-
of dysentery isation 1 2 3 L+
Flexner 13 11 9 - 1 1
Sonne 26 20 16 b - -
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CONTACT WITH PERSONS SUFFERING

TABLE 36

FROM DIARRHOEA

Patients with No Not No
contacts contacts known information| Total
Flexner 62(46.9%) 68 1 1 132
Sonne 90(39.5%) 122 1 15 228

35



TABLE 37
LOCATICN AND NATURE OF CONTACTS
Flexner Sonne
(62) (90)
_;l
Contacts Preschool child 17 (27.4%) 32 (35.6%)
living in | School child 8 (12.9%) 3 ( 3.3%)
house of Adult 6 ( 9.7%) T ( 7.8%)
patient Preschool + school
child 2 ( 3.2%) 1 ( 1.1%)
School child + adult - - - -
Total 33 (53.2%) k3 (47.8%)
Contacts Preschoosl child 7 (11.3%) 20 (22.2%)
not School child 15 (2h.2%) 22 (24.5%)
living in Adult 5 ( 8.1%) 1 ( 1.1%)
house of Preschool + school
patient child 2 ( 3.2%) 2 ( 2.2%)
but 1n School child + adult - - 1 ( 1.1%)
Glasgow Preschool c¢hild + adult| - - 1 (1.1%)
Total 29 (L6.8%) W7 (52.2%)
Contacts
living
outside

Glasgow
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TABLE

PATIENT'S OFINLON OF FuOD AS 'THE PROBABLE 30URCE OF INFECTION

Food was a factor No
Yes No inforation ' Total
Flexner 6 (4.5%) 1o (94.7%) | T 1 (0.8%) L 132
Sonne 8 (3.5%) 202 (88.6%) ¢ 18 (T7.9%) 208
TABLE
HEALTH EDUCATIONAL STATUS TN RELATION TO THE
PREVENTION Of DYSENTERY
Flexner éonne
(132) (228)

Washing «of hands after
uging the W.C.

Living Ln a house wibth a
bathroom, washhand basiu
and tnside W.C.

No idea

Taking & well-balanced diet
Any other faclors

Taking vitamins

No information avallable

Th (5€.0%)

hi (31.0%)
1 (10.6%)
1 (0.8%)
L {0.8%)

L (0.8%)

123 (53.9%)

61 (26.8%)
22 (9.7%)
L (1.8%)
1 (0.4%)
L (0.4%)
16 (7.0%)
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TABLE

REASONS FOR HOSPITALISATION

Medical:

v s e et

Patients severely 111

Inzidental isolation of
Shigella while 1in
heospital from some
other illness

Total:

Social:

Danger of infecting
others at home

Housing conditions

Parents or guardian
working full time

Fresence of food-handlers

in the house
Institutional transfer
Any other reasons
Total:

Flexner Sonne

(132) (228)
58 (43.9%) 76 (33.3%)
20 (15.2%) L8 (21.1%)
78 (59.1%) 12k (54.4%)
30 (22.7%) 4O (17.5%)
6 ( L.6%) 8 ( 3.5%)
- - 1 ( 0.4%)
2 { 1.5%) 5 ( 2.2%)
16 (12.1%) 50 (22.0%)
54 (L0.9%) 10k {k5.6%)
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TABLE L7

MEAN LENGTH OF STAY IN HOSPITAL

Number of patients
Total days in hospital
Mean No. of days per patiené

Flexner Sonne
132 228
2760 4419
20.9 19.4

Belvidere Ruchill Belvidere Ruchill

) !
Number of patients ] 67 | 65 | 106 122
Total days in hospital 1508 1252 2327 2092
Mean No. of days per patienﬂ 22,5 19.3 | 22.0 17.1
i

Belvidere Ruchill
Total number of patients 173 187
Total days in hospital 3835 3344
Mean No. of days per patient] 22.2 17.9

b



45

T®30g,

T - - - - T 2 6 € T
- - - - - - 2 T - -
- - - - - - T - 1 -
- - - - 1 - - - - -
- - - - - 1 - & - -
- - - - T | e 2 e - -
- - - - - T € e | - -
- - - € T 2 S - - -
- - - T € € 2 4 - T
- - T 2 2 8 0T 2 - -
- T e 2 i 4 0T - - T
- - T 2 f € 1 2 - T
66 96-6% | -2 -S6€ -@c -T2 -4T =~ 9-f €T

sfep ut TeaTIdsoy ur £Legs %o yasuarg

+6T
T-0T

sdnoan
a3y

JoUXoTd

(9INYTTd) LNHILVd J0 HDV OL NOILVIEY NI AVLS 40 HIONAT

8 HIAVL




L6

92 T T T - - g oI | ¢ T T +GT

LT - - - - - 2 € oT | 1 T #T-0T
s - - - - - - g Z - - -6
m - - - - - - ._N T - - lm
L - - - - - - 2 e - - -)
ot - - - - - T 9 g - - -9
5T - - - - T S 8 T - - ¢
cl - = - - T 1 “ 1 - - -f
ce - - = [ [ 9 9 G T - -¢
T¢ - - < é T oT ot KT - = =2
6¢ - - - T 9 1T AN g T € -T
of - - € s i ) 8T 2 T - -

TB3O[, 66 9G=6% | -2 | -G€ -Q2 -12 4T =) 9=t c-T m@MMaw

_ 3
sfep ut TeaIdsoy uT Lens Jo ya3usg
. suuog

(ENNOS) INATIVL 40 FDY OL NOILVIHAL NI M¢Hm d40 HIDNAT
6 EIIVL




L

*000° O3

P2 i), 1625°6E3

Pén g :2eccHe3

20 1G 1 LETCGTS

150D POJEBWILSD SSOIDH

squotaed TT® JO 3S00 TBIOL

PET:0T:63 @mH"OH"mm W@mﬂnOAumm £fep/qustied/qs00 39U o8BISAY
6°6T 6T h 6°02 quotqed aad sfep JO °Of ueSK
6LTL 6THH 09Le Tertdsoy ut sdep TBO[
09¢€ Q22 2eT squaTged JO Jaqumy
TB10], auuog JSUXSTH

_

i

NOILVSITVLIASOH 40 LS00

0% HI9VL




L8

22T 90T <9 19 gee 2T DTO® OTXTPITEN
AN 90T &9 L9 Qce 2ET sutToLoRIS]
A 90T ¢9 L9 822 2ET uToAWOTOY
AN 90T <9 L9 822 A uTTT o Tdmy
AAN 90T %9 L9 Q22 AN sTozranIBydINS
A 90T a9 L9 g2e gET utofwosy
- 90T - L9 90T L9 utofweUey
- 90T - L9 90T L9 suIpTIoTBYdS)
AN - &9 - AAN S9 utofwowosed
ge1 ~ G9 - g2t G9 utofwogdeasg
2ot - ¢9 - g2t G9 g utxfmhrog
22T - &9 - geT G9 Too Tusydme 10Ty
TTTUony =J9pTAT=YH TTEYonYy w.w%.@ TATSH
auuog JOUXSTH ouuog JIIUXSTH

8DN¥A TVIFOMDIWILNY LSNIVOV QHISHL SNIVHLS VITZDIHS 40 NOILNGISLSIA 1V IdSOH

TG TI9VL




49

Tt eT ¢g LS L Lele 8T utofmomsred
T°64 €0t €1l L9 9°fe 9T utofmoqdeasg |
L'g < Goe € T°€ 2 g urxdmliog
6°6 TT 9°T 2 8°ET 6 oo TuULYdmeIoTY)
18T TAAR <9 P9S8 SUTBJILS TBIOT
9°1T 02 f1°0T 1T f° €T 6 uToLureusy
€°gc 61 L°LE of 1°€T 6 sutpIIOTEYdR)
LT 90T L9 DP93891 SUTBALS TEBIOL
- - - - - - PIo® OTXTPTITEN
€0 T 70 T - - uToAmoTO)
1°€6 Gee °€6 £€T1C f1°26 2ct sTozeanzeydrng
6°T¢E a1t 9°HE 6L £ le g€ sutToLoBIlS]
¢°6e o G°Sg T8 2 91 2 urTTroTduy
L°TT ch 6°) QT 2°gT 72 utoLmos)y
09¢ gcc ofT Po9S9q SUTBJILS TBIOL
5o8BquUSOIDg  SI9qQUNN so8BquedInd SJIoqUMY sa8BquUa0I9d SJISqUNY
18100 auuog IoUXaTd

SONYA TYIGOMDINILNY OI4I0AdS Ol INVLISISHY SNIVHLS VITEDIHS J0 dHEWN

2s

HIdViL



50

Sow OT (%n°€T) G2 - nﬁohEOEOHmm
Som QT (4T°64) €0T - utofmoqdaaag
satum O0E (4L°2) & - g utxfmhiod
3ow 0T (46°6) 1T - Too TusydmeIOTH)
s8nap 03 3UBLSISSI SJIoquny
19T - PoqS9q SUTEBILS TBIOL
= p Ot (49°TT) O¢C utofmeuey
- gom &g (%€°82) 6 surpTIoTEYda)
s8nJp 09 QUBQLSTSSI SISQUNY
- AN Pa9893 SUIBI)S TBIOL
a Ot - u OF - PIOB OTIXTIPITEN
u 002 (46°0 ) T uw 002 - uToAWOTO)
a 00T (97°T16) TLT u 00§ (48°%6) 49T stozeangeyding
w SC (%5°6%) S8 u 0§ (4€°LT) oF SuTToA0BIS
w OT (48°L2) 2& a G2 (49°0€) €6 uITT o Tdmy
Som o1 (42°TT) 12 Bom QT (4T°2T) Te utofHoaN
_ s8nJp 09 JUBLSTISSJ SJI2qUUY
18T €LT Po3893 SuUTBJILS TBIOL
sTm xod *Tm xad
s8nap Jo sSnap Jo
UOTBIFUSIUOY SIoqEmN UOTYBIJUSOUC) SI9qumN
TTITUony 249pTATSH

TITHONY ANV S¥IAIATHG NT HONVISISHY DN¥d TVISOMOIWILNY NI SNOILVIUVA

€6 TIAVEL




51

(%0€)

| o |

(%02)

(258) LT
(46€) L
(%0€) 9

Oc

(%1°6) T

ONON

I
/L
e

(316) OT
(ge°Lle) €
(42'81) 2
(%2°8T) ¢

T

"t
T

L
8T
aT

9T

T €l
T LT

r={

:s8nap 03

utofuomoaed
utofmoqdaaqg

g urxAmfrog

Too TuaydmeIoTy)

1UBQSTISSI SJISqUM

(S9) Po9sey suledss TBIOL

:s8nap oq

uTodmeusy]
sutptrotTeyds)
qUBASISaI SISquny

(L9) Po3S93 SUTBILS TBIOL

:s8nap o2

PTOB OTXIDPTITEN
utofmoTo)
sTozZRInZeUdIng
SUTT24A0BIL9]
UTTTIP Tduy
UToAmOSN

UB1sSTSad SIogmEn
+= 1 N

(2€T) Pogyseg sureals TBIO]

suuog

JISUXSTI

uotgesITRYTdSOoYy
snoTasxd yaTA $qUSTARJI

(05)
X

(T) (&)
9 BE
TISUXOTS

(1)
®Z
“Ug

(2)
4

sad 4y,

NOITVSITVLIJSOH SNOTAMYd HLIM SLNHTLVd WOMd CQWIVIOSI SNIVHELS VITADIHS (4) Qv
TUENXHETL "HS A0 SEAXL TVOIDOIOHES INHUELATC (®) 40 FONVLISISHY

&  TIGVL




52

T oT T T c = S = - 8T uTOAWOUOIB
T 8 - - T g 2 2 - 9T utofmodaagg
T = - - - - T - - 2 g utxfmltog
T o - = - - - - - 6 Tod TusydmreI0TUD
- 2 € f1 - - - - 6 utofmeuey
- c Z f = - T - - 6 sutptsoTeydra)
- - - - = = = = - - PTO® OTXTIPTITEN
- - - - - - - - = uToLmoTo)
T oT € g € 4 8T LL 22t sTozeanIBUdINg
T 0T € T T 4 ST - 9¢ sutToforaga]
T 0T € q 2 £ - - 72 uTTTTo Tdmy
T 0T € g £ - e - 72 uTofmosy
ceT T 0T € G € S e 6L - dnoa® yoes UT JoqUNY
anap
UoBS® 01
8 ) 9 g U € e T quegSTSOA
uMOYS ST 20UBYSTSSI STAIFTNW YO TYM 03 s3nap *ON

Jo Jaqumy

(SENXTTd) HONVISISHY HITdLLTNW HLIM SNIVAELS VITEDIHS

¢S ETEVL




23

- T 4 T € = - - - L UTOAWOWOTE J

- T c T L ot 0€ - - o) utofmoqdeasg

~ T - - - T T - - € € urxfwmhtog

- - T T - - - - - 2 TooTusdureIoTy

- - T 8 g - - - - 1T uTofmeurRy

- - T 8 9 e - - - on sutpTacteyds)

- - — - - - - - -~ - PTO® OIXIPTITEBYN

- - - - - T - - - T uToLwoTo)

- T € 0T ST 6. oh 09 - €12 stozeanzeydng

- T g 4 T 9t AR g - 6. sutToforigay,

- T € 0T 1T el T - - 18 UTTT o tdury

- T € 1 6 g - - - - 8T utofmosy

gce - T € 01 ST 08 TS <9 € - dnoxd yows UT Ioqumy

Fnip

8 L 9 g i € 4 T 0 yoes 03
quUBQSISSI
uMoys ST 90ouBqsIsaI STdIjTnm yYOTHM 09 sSnap Jo I9qumy *ON T®10T

(ZNNOS) HONVISISEY TTIILTINW HIIM SNIVALS VITIDIHS

9%

HTIIVL




TABLE 57

MULTIPLE RESISTANCE OF SHIGELLA STRAINS ISOLATED
FROM PATIENTS WITH PREVIOUS HOSPITALISATION

Total No. of drugs to which strains
are resistant

o |2 |2 3|k |5 ]6 |T |8 | Total
Flexner -J/6l3lr}j-f2]-1-1-1 11
Neomycin -{-11{=-}-111- - | -
Ampicillin -l-1-j2t-121-1-1-
Tetracycline |- | -2 |1 | -]|-}-1|-1]-
Sulphafurazolel- |6 |2 |1 | - |12 | - }- |-
Colomycin - -t -1 -1-1-}1-1-1-
Nalidixic acid|- [~} -t -} -]- | - |- | =
Cephaloridine - |- - | - | -1} - |- |-
Kanamycin - -l =-{~-1=-12}=-1-1-=
Chloramphenicoﬂ- -1 -1 -1=-1=-}=-1-1]-=
Polymyxin B -l-1-1{1-1-t-1-1-1-
Streptomycin |- |-t 1 { -} -1-1- 4§~ |-
Sonne — 181516 i1 |-~ |=-1-1]1 20
Neomycin - |-} -1 -1=-1-|~- |« ]-
Ampicillin - |-t 1 t4 1121~ |=]-
Tetracycline ¢ J2 |2 |2 |1 {1 -]~ |- |-
Sulphafurazole |- 61461 |-|-|-1{-
Colomycin - -1 -1-1-1=-1=- 1~ 1-
Nalidixic acid b |~ | =1 =« | = | = | = |- |-
Cephaloridine §F - { - |} 3 112 |- |- |- ]-
Kanamycin L - - == }-1=- 1= |-
Chloramphenicoll |- {1 - | - § - ] = | = 1= |-
Polymyxin B - - [ = -1 | = }- {=- 1=
Streptomyein F |- 1 3 |3 - |- 1|=- |- |-
Paromomycin - - i -] -i=-{~- 1= i= {=
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TABLE 58

MULTTIPLE RESISTANCE IN RELATION TO AGE OF PATIENT

No. of drugs to which strains are
Age resistant )
Groups ol 123 sfe]7 18 Total
Flexner
-1 19ttt |-411411 311 |- 17
1- ljl2 bk telr}t2]10 3 1~ 25
o- -t I3fl-{t14t12 11~ 411 |- 25
3- -{8fj2111|-1-1-11 |- 12
I i1y 8l11-1~-1l-1-1- 11 11
5- 1321 -1-1-1t—-141 - T
6 ~-{e6l1l-1-1-1~-1- 1~ 7
- ittt -1-1-1-121 - 5
8- -1 1-1-1-1-41-=1- - 1
9- - 2 - - - - -} - - 2
10-14 -l 1}-1-=-121~-12 -~ 3
15+ -1 945 ~-{~-11~11 |2 - 17
Sonne
-1 — 112 | 8 j11 |6 {2 {~ l1 - 40
1w 11915 17T 12 |3 |2 |- — 39
o- 119 V7§ Jr b1 f1 i~ - 31
3- ~yYe6¥y7 V7 I i1 |- |- - o2
Y 1Yt 14149 j— i— |- |~ - 12
5- —y 6 I3tk 1111 - - - 15
6- ~ 0P 3T Fh - 11 t- I~ - 12
T~ -t -t211 01 {- {—-1- — I
8~ ~ji2{2]1~- 1 - - - 5
9- -2 {12 - {- {—- & - - 5
10-1k -1 34618 |~ |~ |~ - - 17
15+ ~ 412 {5 ? 6 2 |1 - - - 26
i
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STATISTICAL METHOD# EMPLOYED IN THE THESIS

Example 1. Locatibn of water closet-in house

Flexnér Sonne Total

Hodées_withﬁaﬁfoutside 70(53.0%) 75(32.9%) 145
water closet (a) (b) (a+b)
Houses with an inside 62(47.0%) | 153(67.1%) 215
water closet ’ (c) (d) (c+d)

TOTAL 132 228 360

' (a + ¢) (b + 4) (a+b+c+d)
= N)

The analysis of the sbove 2 x 2 table was carried out using :N: 2
with Yates' continuity correction. The formule used is

N ( |ad «beo l:-‘éiN)a, which in this example
(a+b) (c+d) (a+c) (b+d)

360 (|70 x 153 - 75 x 62| - 3 x 360)°
145 x 215 x 132 x 228

13.27

Thigs figure is referred to a 2 distribution with one degree.of

freedom. [@he approximetion to 2 .is reasonable since all

the expected values, E, are greater than 5 (smallest E = 132 x 145 ) 5{]
360

13.27 is greater than 10.83, the 0;1% point of 2° Among patients-

suffering from flexner dysentery the percentage who resided in
houses with an outside water closet is significantly different from
that- among sonne patients (p £ 0.001).
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Exemple 2. Shigella strains resistant to Streptomyecin

Flexner Sonne Total
Number of strains 16(24.6%) 87(71.3%) 103
resistant to (a) (b) (a + b)
Streptomyecin
Number of strains 49(75.4%) 35(28.7%) 84
sensitive to
Streptomycin (e) (a) (¢ + 4d)
TOTAL 65 122 187
(a + c) (b + 4) (a+b+c;d
= N

Using Yates' continuity correction]:2 = 35.51, d.f. =1, p{{ 0.001.

The percentage who had resistant Shigella strains among those
with sonne dysentery (T71.3%) is significantly different from
that among those with flexner dysentery (2k.6%) h;(( 0.001).
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QUESTIONNAIRE -~ FIEXNER DYSENTERY SURVEY
i. BASIC  DETALLS
(Please wyite Lhe answers in this sectlon., Do not fill in boxes.) _
1 2 3 4
Date of Interview: . Case No.
Shipgells flexneri,
serological type 56
Name of Interviewer: Shigolla sonnoi, )
colicine type 78
Hosplital 1 = RBelvidere 9
2 = Ruchill
1. Surneme: (Block lettoers)
2. Yoronames:
3. Address: (including postal area}
10~
11
4. Oseupation: {(4f an adult, oy fathex's occupaﬁiﬁﬁ in case of a
child, oxr hushand's cccupation in case 0f a house-~
wife. If unemployed or retired, state.)
12
Nape of family doctox: Address
{In the remainder of the form, except where otherwise stated, record
the answers by entering tho appropriaste numbsr in gach box. )
‘ DAY T I TEAR]
5., Date of birth, e.g. 6th Feb. 1968 = (6 (2 68 LT-18

6. Sex: Y = Male 2 = Fowale 12

7. Marital Status: 1 = Single 2 = Married 3 = Widowed

4 = Other 5 = Not applicable (iLf under 15 years)

8. Nationality:

Yathor's nationality in case of a child,
Husband's nationality iun case of a housewite,

1 Scottish 2 = Boglish or Welsh 3 = Irish

4 Yest Indian 5 = Indian oy Pakistani

g_'i

21

6 = African 7 = (kher X = Not known



9.

10.

11,

12,

14,

13,

16.

17.

18,

19.

20,

21,

22.

I¥. HOUSING CIRCUMSTANCES

Type of house:
{Record the appropriate pumber in the box for the type of
house the patient was living in when he/she had dysentery. )}

1. Temement, external water closet. 2. Tenement, internal wateér closet,

3. Flatted cottage or terrace house.

4. Semi-detached villa or detached villa.

5, Multi-storey flat. 6., Imstitution.

7. Any other housing, €¢.g. caravan, maodel lodging house,

i the house owned by:-

1
3

]

Corporation 2 = Private landlord
Self 4 = QOther organisation %

Numbexr of rooms in the house (exeluding bathroom but including
kitchen) e.g., 6 rooms = 06

N
’
%

24-25

Number of adults, i.e. persons 15 years and over,living in the house i l’”]25“27

Number of children, i.e, persons under 15 years, living in the house [::I“]zg 29

Is there an inside W,.C. in the house? 0= No, 1 = Yes

If no, is W,C. on stairs = 2, or in the backcourt 37

it

Number of W,.C.s in the house available for use,
Number of families usiang W,C,.s.

Number of adults, i.e. persons 15 years and over, using W.C.s.
(If approximate number, state}

Number of children, i.e. persons under 15 years, using W.C,.s.
(If approximate number, state) If not known, insert X.
Is there a washhand basin situated in the same room as the W,C,7

Q = No 1 = Yes,

Is there hot and cold water system in the house?
O = No 1 = Yes,

Is there a fixed bath or shower in the house?
0= Yo 1 = Yes.

_—
-
[

|

30

31

3z

33-34

38

39



CHILDREN

(This section is only to be filled in when the patient is a child,
i.e. a person under 15 years)

23. Give in ordexr of birth from the oldest downwards, the names, ages and
nurseries or schools attended, of all the children in your house.
Insert in the appropriate column whether or not the child had suffered
from diarrhoea within the past 3 months. O= No 1 = Yas X = Not knowu,
Mark patient by asterisk (*) after name,

Names Age in Nurseries or Schools Dlarrhoea
Years O, 1 ar %
1.
'.
3.
4.
50
6,
7.
8.
9.
10.
- Age Diarrhoea| Total in
Groups | present [age growp g7
Under lyr 4041 School
- 42-43 Nursery
[ - 4445 Not in school or
5 - 4647 nursery
10 - 15 48-49 Number of children e
with diarrhoes
24, Did anyone in the school have diarrhoes at the same time as ORI
the patient? O = No 1 = Yes X = Not known. l l
25. If yes, was the occurrence of that diarrhoea
1 = immediately before your child had it
2 = immediately after your child had it
X = Not known.

26, Is the child's mother working?
0= Neo 1 = Part-time 2 = Yull-time,

80-51

5353

5455

58

54



CASE AND CONTACTS

Past History

27. Have you (adult or child) had a previous attack of dysentery?
¢ = No 1 = Yes X = Not known.

28, If yes, how many times. (Insert X if not known).

29. If yes, were you {(adult or child) admitted to a hospital during

any of the attacks of dysentery?
O= No 1= Once 2 = Twice 3 = Thrice 4 = Four times or more

X = Not known.

Present History

30, Date of admission to hospital:

Approximate date of onset of symptoms:

Interval in days

31, Date of discharge:

length of stay in hospital in days

32. Probable reason for hospitalisation:

1. Patient severely ill.

2. Danger of infecting others at home.

3. Housing conditions.

4., Parents or guardian working full-time.

5. Presence of food handlers in the house,

6. Incidental isolation of Shipgella while in hospital.from
some other illness.

7. BRospital or institutional transfer.

8. Any other reasons.

X. Not known.

33. Were you (adult or child) in contact with anyone suffering from
diarrhoea in the fortnight prior to the time you had your attack?
0 = No 1 = Yes X = Not known

34. If yes, specify was contact: 1. Living in your house.
2. living outwith your house, but
in Glasgow.
3. living outside Glasgow.
X. Not known.

35, 1¢f yes, specify was contact:
1. Pre-school child 2. Bchool child 3. Adult

4, 1 and 2 5. 2 and 3 6. 1 and 3
X. Not known,

|

60

81

62

63~-64

85~66

67

68

692

70



e

36. During the week bafore the disrrhoen, was any articls of food taken
that you considered might have caused the sttack?

O= No 1 = Yes # = Mok known. Ty

37. 1f yes, suspected article of food:w

Place where eaten:

Time:

38. During the week before the diarrhoea, have you {adult or child)
bheen away from Glasgow for one night or more?

0= No 1 = Yes X = RNot kaown. T

39, If yes, spoecify:
1 = elsswhere in Scotland 2 = elisewhere in Britain
3 = abrond 73

40. Do you know the cause or the source of your diarrhoea?
0= No 1 = Yes X = Rot known. 74

41, 17 yes, give details.

a3
L]

42, If employed, sre you Ilnvelved in food handling? O= No 1 = Yes

43, If yes, give details of employment as food handler:

44. Which do you consider most importent in the prevention of s
further spread of dysentery in vour family?

1. Taking s well balanced diet.

2., Taking vitaming.

3. Living in e good house with a bathroom, washhand basin
and internal W.C,

4, Washing of hends after using the W,L,

5. Any other factors, spocifys~

6. No idea, 76

45, To which chemotherapsutic agents is the orgsnism resistant?
(Pilease ringl.

1. Chioramphenicol. 2. Neomycin, 3. Nitrofurantoin.

4. Polymyxin B. 5, Streptomycin. 6. Sulphafurazcle.

7T

7. Ampicillin, 8. Coliomycin, 9, Paromomycin.

10, Tetracycline. 11. Nalidizic aecid.

1Z. Cephaloridine, 13, Kenamycin. i

Total numbey of égenta te which organism is resistant 3}




