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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 Holle<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>