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The infection of typhoid fever can enter the body by more vehicles than any 

other disease, with the exception of the allied enteric infections. It can be 

swallowed in water, milk and ice, in shellfish and vegetables such as watercress. 

Almost any kind of food can be contaminated by unclean hands, flies and dust, and 

become the vehicle of the disease. Direct transmission of the disease from the 

sick person to those in close contact is a very real danger unless precautions 

are taken to avoid such a course. Even in the case of trained fever nurses such 

direct infection has been known to occur and cannot always be attributed to 

carelessness on their part. Bearing this in mind the danger of direct infection 

from a case of typhoid to the family contacts in small and often overcrowded houses 

or living quarters cannot be over�.amphasized, yet it is a point which sometimes is 

not sufficiently kept in mind. 

The ways in which typhoid fever can be spread are now well known and 

fortunately they are all capable of control, No matter how bad the situation may 

' be in a country the problem can be successfully solved by careful planning, patience 

and 'perseverence. The task is slovw, tedious and often heart breaking but it can 

be done. In many countries typhoid which in living memory was a major scourge 

responsible for large outbreaks is now becoming a clinical rarity. This should 

be of great encouragement to those countries where typhoid is still a serious 

problem because, ultimate success is bound to be the fruit of sincere and well - 

directed effort. In combating typhoid fever other major and minor enteric 

infections will be controlled by the same measures. 

Any scheme for the control of typhoid fever will cost plenty of money. 

Government and local authorities will no doubt be anxious, therefore, to ensure 

that this money is spent to the best advantage and that it will secure the best 

possible return. Careful advance planning will help to achieve this and this 
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planning can best be done by an experienced epidemiologist working in close consultation 

with Government medical officers and local medical officers, Although certain basic 

scientific facts and principles are of universal application it is not possible to 

produce a uniform plan of typhoid control for application all over the world. No two 

countries have identical administrative structures, no two peoples have the same habits. 

These are important considerations when it comes to working out a practical scheme for 

control of typhoid fever. A measure w'.iieh is readily applicable in the countries of 

Western Europe may be entirely out of court for countries in the east because of custom, 

religion or other taboo, It is necessary in such cases to find a way in which to apply 

the remedy without offering offence to local beliefs or customs. 

Bearing this in mind the following is an attempt to sketch in broad outline the 

basic principles of control which are of wide application. They represent the framework 

within which the control of typhoid fever 1 been operated in this country where the 
disease has been endemic and where it has manifested itself in epidemic form at regular 

and sometimes frequent intervals, In the operation of a control scheme it is wise to 

proceed by well marked stages at a pace which does not outstep the standard of health 

education of the public and the very necessary evaluation of work already done. 

To make the following account clearer an outline of the structure of public health 

administration in Ireland should be of assistance, The country is divided between 31 

health authorities, four of them being county borough councils and 27 county councils. 

Each health authority has a whole -time public health medical officer known as the chief 

medical officer with a staff of one or more assistant medical officers (whole -time) 

according to the needs of the area. These medical officers are assisted by public- health 

nurses and health inspectors. 

Each health authority area is sub -- divided into a number of dispensary districts 

each with a medical officer. This medical officer is a part -time official, Hе is poi. 

a salary in return for which he is required to perform certain services such as (a) the 

giving of medical care without charge to necessitous people in his area and (b) the 

performance of certain public ,alth duties as medical officer of health for his 

dispensary district, Unlike the officers mentioned in the previous paragraph the 

dispensary medical officer is allowеd to do private practice so that in many of the rural 
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dispensary districts he will be the f amily doctor to a good percentage of the people 

living in his area. The populations of the average rural dispensary district are 

around 3,000 but the actual figures vary considerably. The public -health services are 

under the general control and supervision of the Department of Health which is the 

Central Authority for the whole countгт, but the actual operation of the services is by 

statute the responsibility of the local health authority. 

So much for the set -up. Now for the various steps taken to control the disease. 

The following may be listed as essential prerequisites in any comprehensive scheme 

for typhoid control: 

(1) Early notification of cases. 

(2) Adequate isolation hospital accommodation. 

(3) Adequate laboratory facilities for the performance of Widal tests, 

Vi- agglutination tests, and the culture of specimens of blood, faeces, and 

urine. 

(1) Early notification implies early diagnosis, and if it is comprehensive in 

its application it provides a valuable means of controlling the spread of disease, 

provided that the second prerequisite is also available. Even in the absence of 

adequate isolation hospital facilities much benefit can accrue from early 

recognition of the disease, by the protection of familial contacts, and by 

instruction in the dangers of home nursing and the ways in which they may be 

lessened. 

(2) Adequate isolation hospital accommodation is essential everywhere, and the 

more backward the country, the more necessary its provision becomes, because in 

such a country overcrowded and insanitary dwellings are certain to abound. 

(3) The need for laboratory facilities will of course be appreciated. 

One might add a further item as an essential prerequisite in a comprehensive control 

scheme viz: a well - organized service for the tracing of outbreaks to their source. 

Such a service should be under one epidemiological director who would number amongst 

his duties that of ensuring that proper preventive action was taken, and the equally 



А6 /Technical Discussions /Typhoid /3 

page 4 

important duty of collecting and disseminating.epidemio]оgical'information within his 

area, and to the Central Authority, be it provincial or state according to the size 

of the country. The size of such areas should not be too large, and certainly not 

larger than would permit of reasonably rapid communication from all parts with the 

centre. In this country the appropriate area is that of the Health Authority 

where the chief medical officer is the person in charge of all epidemiology and is 

responsible for the transmission of information of this nature to the Central 

Authority. Apart from the four county boroughs the population of the 27 other health 

authorities is generally in the region of from 50,000 to 65,000 but in some instances 

is over 100,000 inhabitants. The chief medical officer performs numerous other 

public-health duties in addition to this work and is responsible for the working of 

all the public_health services. 

A little over 30 years ago typhoid was endemic in this country and manifested its 

presence by an unpleasant number of large epidemic outbreaks. The control measures 

which were applied were as follows: 

I. The provision of proper environmental sanitation in all large aggregations of 

population such as cities, towns, and even large villages was the first step. 

Such provision comprises a safe and potable water supply, a proper system of sewage 

disposal, and a system -of house refuse collection and disposal. These are an 

absolute essential wherever large numbers of human beings are collected in cities, 

towns, etc. Their provision entails the expenditure of much money, but the returns 

in reduced incidence of the disease are spectacular. 

Coincident with the provision of such major facilities, insect control measures 

and instruction in the safe handling, preparation, and storing of food are valuable 

preventive steps which can be implemented at comparatively insignificant cost. 

II. The next step was the safeguarding of milk supplies from possible contamination. 

Apart from typhoid infection, the legislation introduced aimed at the production and 

distribution of clean milk which reached the consumer in a clean condition, thereby 

guarding against a number of other bacterial infections including those which cause 

gastro -enteritis in infants, and tuberculosis. While considerable improvement has 
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been effected we have not yet reached our goal and progressive legislation is 

carrying the good work still further. There has not been a serious milk-borne 

epidemic of typhoid sine 1939 

3ff. In scattered rural communities the disease generally manifested itself in 

familial outbreaks, for the simple reason that living isolated from neighbours a 

family has no common factor with them in regard to either vehicle or reservoir of 

infection. Such outbreaks are generally due to carriers who may spread the 

disease by contaminating food either in its handling or preparation, or through the 

agency of flies which have fed on their dejecta, or by pollution of a well or water 

supply where infected faecal material gets washed in to it after heavy rain. Of 

course where a number of households used a common water supply which had become 

contaminated there was a local outbreak of the disease, the cause of which was easily 

determined as far as the vehicle was concerned. On receipt of the first 

notification the outbreak was investigated and any or all of the following measures 

applied as indicated by the results of investigation. 

1. Isolation of the case or cases. 

2. Immediate steps to protect the water supply from contamination. If this 

was not possible, its replacement by a safe supply was effected. In the case 

of wells it was sometimes possible to make use of a safe one within reasonable 

distance, and in such circumstances the polluted well was closed by filling it 

up - the only sure way of guarding against its future use. 

Pending the provision of a new supply it was often necessary to allow use 

of the condemned supply. In such cases warning notices were placed at the wel: 

or pump to the effect that the water should be boiled before use. 

З. Instruction in the safe disposal of faecal matter, and its protection from 

flies. In this connexion chloride of lime was supplied free by the local 

health authority. 

4. Instruction in the need for hand washing before preparing a meal or 

partaking of a meal. 

5. Vaccination with TAB vaccine, 
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The early stages in an attack on the typhoid problem generally involve 

considerable expenditure. Much of this expenditure, however, improves the general 

amenities in a community and, therefore, only a proportion of it should be regarded 

as a direct charge on the typhoid control scheme, For instance in the case of 

improved water supplies and sewerage schemes the provision of these is an important 

factor in the control of typhoid but these schemes have other advantages for the 

community. The cost of providing hospital accommodation and laboratory facilities 

must, however, be,reggarded as a necessary expense if the typhoid problem is to be 

tackled seriously. The extent of accommodation to be provided will depend naturally 

on the incidence in a country and on the amount of bed accommodation already 

available. Once these facilities have been provided and the disease in general 

has been subjected to reasonable control, further measures aimed at the eradication 

of the disease find their place. These involve an attack on the carrier problem. 

Until comparatively recently the methods for carrier detection were crude, but with 

the advent of the Vi test and selective media the position has altered. For an 

efficient carrier control scheme the effective co- operation of the public is 

essential and this is largely facilitated by health education measures. 

IV. Carrier Finding 

Presuming that the first stage has been successfully carried out and the 

incidence in cities, towns and large villages has dropped in consequence, the next 

stage must be put into operation. Despite the fact that a big reduction in the 

incidence of the disease will have been effected, an;- country with a long history 

of typhoid endemicity has still a big problem on hand, because of the number of 

carriers who are bound to exist amongst the population. A carrier is capable of 

starting or causing a widespread epidemic if circumstances bring him or her into 

contact with food or drink. The experience of this country was very instructive 

in this respect. After the provision of water supplies, sewerage schemes, and house 

refuse collection services (with the abolition of ashpits) the incidence of typhoid 

fever fell from thousands of cases each year to around some hundreds. The figure 

remained fairly stable, with an odd peak as a result of a wide- spread milk -borne 

epidemic - but it showed no signs of any further reduction. Then it was that the 
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carrier problem was tackled and in the space of eight years the incidence was reduced 

from over 400 cases in a year to less than 50 - with only one death from the disease 

last year (1951). 

The first step was to trace the carriers. This was achieved by getting a return 

from every Health Area of everyone still alive who had suffered from typhoid fever 

within the previous 15 years. The next step was more difficult. It consisted 

of the collection of blood samples for Vi testing. The test was used as a sieve or 

screen, those giving positive reactions in a dilution of 1/5 and under being ignored, 

and all giving positive reactions in titres of 1 /10 and over being followed -up by the 

collection of samples of faeces and urine for culture and typing. The higher the 

titre the more prolonged was this follow-up until a positive culture was obtained. 

Having now identified a large number of carriers, the necessary instruction was given 

to them, and the danger explained to them, so as to minimize the danger of spread of 

the disease. Known carriers are not allowed to engage in occupations which entail 

the handling or preparation of food. Of course, in the case of a mother of a family 

who has to do the cooking and preparation of the family meals, no such prohibition 

could be exercised, and here reliance had to be placed on education in the need for 

personal hygiene. Familial contacts of known carriers were given TAB inoculations. 

In all this work the co- operation of the family doctor had to be enlisted, for obvious 

reasons. To begin with, an apparently healthy person is naturally suspicious when 

asked to give a blood sample, and still more suspicious and reluctant to give samples 

of faeces and urine, and would almost certainly refuse if asked to do so by any but 

the family doctor. Moreover, the family doctor can also ensure the validity of the 

samples of faeces and urine, as substitution of such samples is not unknown. 

B y regulation now the Medical Officer in charge of a fever hospital is required 

to inform the Chief Medical Officer of a Health Authority of the condition of a 

typhoid patient on discharge, i.e. whether a carrier or not. Use is made of the Vi 

test in this respect, as well as three consecutive negative specimens of faeces and 

urine taken at one week intervals. A falling Vi titre is a hopeful sign. The use 

of the Vi test is a valuable check, as three consecutive negative specimens are of 

themselves no guarantee. Indeed there are recorded cases where numerous specimens 
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had to be taken (15 and even more) before a positive culture was obtained and these 

cases were only persisted with because of a significantly high Vi titre. 

Т. For the benefit of rural areas, where the people have to rely on shallow wells 

and unprotected sources for their water supply, whenever heavy rains follow a period 

of prolonged drought each Chief Medical Officer of Health is advised by circular 

letter from the Department of Health to warn the people to boil all water for domestic 

use for a period of 3 weeks at least. Such warnings are conveyed through the local 

Press, and by posters in places such as dispensary depots and in the vicinity of 

places of worship. 

I. In connexion with the efficient control of carriers a Central Typing Laboratory 

is an essential. By typing, the organism can be "finger- printed" . If cases of 

typhoid of a certain type оcc ° in an area where a known carrier of the identical 

type is living, the epidemiologist has a definite priority line of investigation to 

pursue, viz. - to determine any contact with this carrier. If on the other hand the 

cases are of a different type to the carriers, no unnecessary time is lost trying to 

fix the blame where it does not belong, and a clear pointer is given for other lines 

of inquiry to discover the reservoir of infection and the path from the reservoir to 

the vehicle. 

The establishment of a Typing Laboratory is not recommended until control 

services have been in operation long enough to show a definite improvement in the 

situation. This will not happen until the fundamental sanitary services have been 

provided for urban populations, and the provision of proper houses has been energetically 

tackled. It would be an extravagance for a country to set up a typing laboratory 

before it had reached the stage of carrier finding and carrier control. 

Reference has been made to a Central Typhoid Typing Laboratory. This has 

advantages over a system of small, more or less local laboratories, not the least of 

which is that it can be, and has been, the means of forestalling a widespread 

epidemic. Of course it is not suggested that a very large country should have only 

one Typing Laboratory, but the number should be determined by the largest area which 

can be efficiently served by one such laboratory. Geographical features, facilities 

for transport, and other considerations must determine any decision in this line. 
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Regarding the use of TAB vaccine, this question requires consideration under 

four heads: 

(1) Mass vaccination of a population or a community can only be determined on 

the spot, and the decision must be governed by consideration of the numbers at 

risk. In this country it is not practised because it would not be justifiable, 

It could be advocated in a country where the fundamental environmental 

sanitation was backward in cities and towns - but it should in no circumstances 

be used to replace the provision of proper sanitary services. Rather should 

it be used as an interim protection pending their provision. 

(2) TAB vaccination of familial contacts of a case of typhoid is practised 

almost as a routine in this country and has given rise to no undesirable 

consequences, despite the so-called Bnegative phase". 

(3) TAB vaccination of familial contacts of a known carrier is to be strongly 

recommended. Where the carrier is a female member of the family engaged in 

the handling and preparation of food it becomes an essential protective measure 

(4) Vaccination of closed communities at risk is recommended - e.g. inmates 

of mental hospitals. 

As with all immunization procedures it is essential that the vaccine used 

should be efficient, as otherwise discredit will be brought on the procedure by its 

failure to protect. In this respect a good antigenic strain of the typhoid 

bacillus for its manufacture is of the utmost importance, and seems to be more 

effective than the use of indigenous strains just because they happen to be 

indigenous. 

Experiments carried out in this country for the treatment of chronic typhoid, 

carriers with intensive penicillin and sulphathiazole therapy proved inconclusive. 

Urinary carriers were cleared up, but others persisted even after prolonged 

treatment. There is a possibility that this therapy or some similar one, if used 

in conjunction with cholecystectomy in cases which give a history of cholecystitis, 

would give a higher percentage of success. The control of carriers is exercised 

by: 
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(1) their identification and typing; 

(2) their instruction in the necessity for scrupulous care in regard to all 

matters of personal hygiene, including the safe disposal of their dejecta; 

(3) their exclusion as far as possible from any occupation connected with the 

handling, preparation, and serving of food. 

(4) the operation of the "Food Hygiene Regulations" which give direct and 

indirect control. 

X. Home isolation of typhoid patients is a thing to be discouraged, and indeed can 

only be excused in the absence of any isolation hospital açcammodation. In the first 

place, it is generally a complete misnатor because isolation can only be achieved in 

the houses of the rich classes. ? ̂ 'hen typhoid fever is nursed at home, and the 

nursing is carried out by members of the family in overcrowded and insanitary houses 

without even elementary facilities for cleanliness -• let alone disinfection - you 

have a position so dangerous that it calls to high heaven for remedy. What chance 

have these people of escaping the infection when we see even trained nurses in 

well-equipped fever hospitals occasionally becoming infected by patients under their. 

care? For this reason, adequate isolation accommodation must be reckoned a very 

high priority requirement in any scheme of typhoid Control, and in this connexion 

the needs of rural communities are as great as any, because of the overcrowded 

condition of their inadequate houses, and their remoteness from essential sanitary 

services. 

No scheme for the control of any infectious disease can be complete or give the 

best results without a planned scheme for the better housing of the population. 

There are so many other considerations demanding good housing that mention of this 

necessity is almost superfluous. 

Before concluding, reference is made once more, without apology, to the very 

great importance of the investigation of local outbreaks and the tracing of the source 

of the infection. By this means alone can action be taken to control the spread and 

to ensure that there is no repetition from the same source. Typhoid fever outbreaks 

are the easiest problems which come the way of the epidemiologist in the field, and 
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the greater number of cases the easier it should be to find the source,. There is 

nothing miraculous or spectacular about the methods which will give the desired 

results. 

Careful inquiry cannot be over -emphasized because it is essential for the 

investigator to be absolutely sure of his ground. The protective measures put inti 

operation will be dictated by his findings, and their success must depend on the 

validity of his conclusions. 

This submission is not a theoretical treatise but a record of practical measur( 

actually carried out. It does not purport to cover every aspect of the problem, nc 

indeed does it contain a record of all the measures taken for the control of typhoic 

fever. 

Attached is a copy of the Typhoid Typing Map. This map is kept up -to -date by 

the entry of each case and its type when this has been determined at the Central 

Laboratory. 

Also attached is a graph showing the number of cases each year since 1930, and 

the number of localities affected. This latter figure is indeed the real test of 

successful control, for a localized but a large milk -borne epidemic could send the 

number of cases sky -rocketing and yet it might be the only locality affected in the 

whole country. 

Mention has only been made about typhoid control, mainly because paratyphoid 

fever has not been a big problem in this country. It will be appreciated, however, 

that the control measures are almost all equally applicable to paratyphoid A and В, 

and will affect these diseases as well. Indeed, acute food poisoning due to 

Salmonella infection will also come within the restraining influence of these centre 

measures. The paint to bear in mind is that here the chief emphasis is on food as 

the vehicle of infection. For this reason, special emphasis should be laid on 

measures to ensure the clean storage, handling, and preparation of food. Special 

risk is attached to food which, when purchased, is consumed without further cooking. 

This brings into the picture all cooked dishes eaten cold, as well as food which is 

consumed without any cooking, such as certain vegetables, fruits, etc. 
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The absence of any real problem in this country in regard to paratyphoid fever 

and Salmonella- caused food poisoning is most probably due in great measure to the 

absence of communal feeding centres. This gives a useful pointer for the strictest 
control of such centres - even to the extent of periodic checks on the staff. 
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