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It has long been known that tuberculosis is a communicable disease 
and that the infecting organism is the tubercle bacillus. It has also 
been appreciated that the major source of infection in the community is 
that group of persons who are excreting tubercle bacilli in the ~utum. 
Less significant infective sources are those persons who may have tubercle 
bacilli in other bodily excretions and certain animal sources which may 
lead to human infections as the result of the ingestion of bacilli. 
Theoretically this knowledge should have permitted effective measures of 
control to have been implemented over the past fifty years, and in some 
countries control measures based primarily on the location of persons 
suffering from infective disease, isolation of these persons, and the 
specialized care of their contacts had been developed. These programmes 
were costly because reliance had to be placed on specialized agencies 
and on specially-trained officers working in costly institutions reserved 
exclusively for this progrannne. In more recent years, the demonstration 
that vaccination confers some degree of protection against the develop
ment of overt disease, and the isolation and synthesizing of new drugs 
which are safe to use, and are efficient in reducing infectivity, have 
materially changed the concepts of tuberculosis control in a community 
to the extent that tuberculosis may now be handled as any other communi
cable disease. If a tuberculosis control progrannne is to be acceptable 
to any country, it is necessary that such a programme be carefully 
conceived, that it be within the financial means of the government 
concerned, that it should not require large numbers of highly-specialized 
staff, and that it can be carried out in such a manner that it. is accepted 
by the community as a whole. In accordance with the general principles 
of the control of any communicable disease, the follmTing general 
policies are postulated: 

(1) the extent of the problem and any variations in degrees of 
the problem throughout the country concerned should first be 
determined. Accurate information is a pre-requisite to sound 
planning of any programme in communicable disease control; 

(2) the resistance to infection of the susceptible members of 
the community should be increased by whatever means may be 
available. If an effective vaccine is known, this should be 
utilized for all susceptible persons. 

(3) the infective cases must be identified and brought under 
treatment so that they be rendered as far as possible, non
infective or at least less infective by whatever means are 
available; 

(4) in order that the control programme should be accepted by 
the community, its operation should not interfere with the normal 
life of the people, nor impose an undue financial or social 
strain on those persons who are found to require treatment. So 
far as it is possible, normal working patterns and family life 
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should not be disturbed in order to avoid the creation of new 
problems on the return of treated persons to their former 
occupations; 

(5) it is necessary to keep the public constantly informed of 
the programme both by demonstration and by public information, 
so that the community accepts the programme as a part of the 
normal community activities; 

(6) the creation of special agencies to carry out the work of 
the programme should be avoided in order to ensure that, from 
its inception, the programme is part of the general public health 
work of the government. 

It is the purpose of the TeChnical Discussions to consider how these 
general policies may be applied and the ways in whiCh they may be 
adapted to meet varied local conditions and local demands. 

2. PREVENTION, INCLUDING HEAIIl'H EDUCATION, BCG VACCINATION AND 
THE HANDLING OF THE CHRONIC INFEDrIVE CASE 

2.1 Prevention of disease requires the co-operation of the community in 
any measures whiCh are adopted, and especially does this apply when the 
Chief infective sources are in man. To obtain the co-operation of a 
community may imply a Change in the attitude of the people, first in 
regard to the concept of disease itself, and also in regard to the 
origins of disease. Health education is a gradual process as it requires 
a Change in community attitudes, but is an essential part of any health 
programme. Compliance in health prcerammes as the result of compulsive 
legislation can be obtained under totalitarian regimes, but in free 
communities the passage of compulsive legislation whiCh cannot be 
enforced may detract from the community acceptance of a programme. In 
the control of a chronic disease in particular, the free and willing 
participation of the community in the programme may achieve muCh more 
than enforced compliance with regulations which are difficult to police. 
Such co-operation should be sought by the education of the public in 
tuberculosis control methods. Local knowledge of the customs and 
beliefs, of attitudes of the people to disease, of fears and prejudices 
which may adversely affect the programme, will all contribute to sound 
health education practices applicable to any country. Health education 
must be an integral part of the control programme and must develop 
concurrently and in parallel with the phasing of the complete project. 

2.2 In acute communicable diseases such as smallpox, the use of 
Vaccination has proved to be effective in preventing and limiting the 
spread of the disease. Although BCG vaccination has been practised 
since 1921, and particularly since 1948, more than 88 million BCG 
vaccinations have been performed in various parts of the vlorld, there 
are still many people who question the value of BCG mass campaigns as 
a means of conferring a degree of protection against the appearance 
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of overt tuberculous disease. The many controlled studies which have 
been carried out in Europe, England and the United states of America, 
and the circumstantial evidence obtained under some special conditions 
support the assumption that in a vaccination programme where a high 
degree of post-vaccination tuberculin sensitivity is produced, a degree 
of protection of the order of 80 per cent. can be expected. This implies 
the selection of suitable persons to be vaccinated, i.e. persons who 
have no tuberculin sensitivity, and the use of a potent vaccine. Where 
a low degree of tuberculin sensitivity is present prior to vaccination, 
the protection which is conferred by vaccination may be less as we do 
not know what protection such low levels of sensitivity may confer, if 
any. There are some known causes of this low level sensitivity, e.g. 
the Battey bacillus in some parts of the United states of America, but 
there may be different causes in different parts of the work for this 
non-specific tuberculin sensitivity which is usually of 10101 grade. On 
the.basis of observations made throughout the world, it may be estimated 
that there is, with BOG vaCCination, a risk not exceeding 1 : 500 of 
developing suppurative lymph node abscesses when small infants are not 
included. In new-born babies, intradermal injection is difficult and" 
it is known that the incidence of lymph node abscess is greater when 
the vaccine is given subcutaneously. Other risks are 1 : 100 000 of 
lupus formation at the site of vaccination, and 1 : 1 000 000 of fatal 
disease as the direct result of BCG. These risks are appreciably lower 
than the risks inherent in most forms of vaccination for other communi
cable diseases. Unlike several other vaCCinations, BCG does not give 
rise to general reactions such as fever, malaise, etc. On the basis 
of all the reports and observations, it is the considered opinion of 
lmO that BCG vaccination should have an important integral place in any 
tuberculosis control programme in most countries. The exact place 
for BCG vaccination in the programme will vary in different countries 
according to the epidemiological situation and the existing system and 
facilities for tuberculosis control. 

2.3 In any community where there is tuberculosis, and this applies to 
all countries in the world, a varying proportion of the known cases of 
disease consists of chronic extensive disease which is not amenable to 
any treatment which is likely to render the sputum free from tubercle 
bacilli. The problem of the advanced chronic case has always been 
difficult to solve. Whilst compulsory segregation may in theory be the 
best solution, in practise this cannot be applied in its entirety. 
Under certain social and economic conditions, the establishment of 
night sanatoria has provided some degree of segregation of such patients 
during specified periods of the day or night. In more primitive 
communities, village segregation has been carried out by the building 
of special huts on the periphery of the village in order to remove the 
persistert. infective source outside the village area. This partial 
isolation is not possible in many communities, under which circumstances 
the aim should be to reduce the infectivity of the individual if this 
be possible. Studies on isonicotinic acid hydrazide in the treatment 
of tuberculosis have established that isoniazid resistant tubercle 
bacilli, particularly if resistance has appeared rapidly, are less 
pathogenic to laboratory animals than are sensitive bacilli. If this 
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applies in man, and the fact can be established - and there appears to 
be much evidence to confirm this laboratory obse~vation - it is reason
able to stimulate the appearance of resistant organisms in such chronic 
cases by administering high doses of isoniazid and continuing such high 
dosage indefinitely - probably for the remainder of the patient's life. 
Reduction of the infectiveness of the sputum in such cases and by this 
method may warrant the individual being permitted to continue a working 
life to the limits of his capacity, thereby avoiding disturbance in his 
home and social life, and overcoming the increasing problems of rehabi
litation which are so pressing in many communities where isolation and 
segregation have been carried out. 

3. PREVALENCE SURVEYS 

;.1 By the prevalence of tuberculosis we mean the proportion of the 
population which has a tuberculous disease from which tubercle bacilli 
are being excreted. In the past, the prevalence of tuberculosis in 
any country was usually estimated on the basis either of the mortality 
rates from tuberculosis or fram the morbidity rates as indicated by 
reported cases of tuberculous disease. That these figures are highly 
fallacious has always been appreciated because of varied methods of 
reporting and varied diagnostiC standards. Some indications of the 
risks of infection in the community can be obtained by studies of the 
rates of spontaneous conversion of the tuberculin test in infants and 
young children when these tests are repeated over a period of time, but 
such stUdies do not give precise information as to the prevalence of 
tuberculous disease in the community. If exact figures are to be 
obtained, it is necessary to examine randomly selected groups of the 
population which are representative of the population as a whole, and 
to carry out a type of examination which will detect every case of 
disease in the samples. 

;.2 It may be argued that exact prevalence figures are not necessary 
in order to plan and execute a satisfactory programme. On the other 
hand it has been found that previous concepts of the prevalence of 
tuberculosis based on impressioIl3 or on the mortality rates are not 
always correct, and prevalence may be high where it has previously been 
regarded as low, and vice versa. Furthermore, prevalence of tuberculosis 
may vary from territory to territory of the same country, e.g. surveys 
conducted by WHO has shown that in Africa, one territory was found to 
have 2 per cent. of the population who excrete tubercle bacilli in the 
sputum as found by direct smear, whereas in other territories the 
prevalence was much lower. In most countries where a tuberculosis 
control programme is to be initiated it is not posaible to carry out a 
programme covering the whole country from the inception of the programme, 
and it is therefore necessary to select an area in iV'hich the programme 
is to commence. It is logical that this should be in an area of high 
prevalence, for there a new effort can more rapidly demonstrate its 
effectiveness because it is operating where the richest harvest may be 
obtained, and a greater impact on the problem may be made in the shortest 
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time. In the planning and timing of the programme, a ,veIl-conceived and 
executed prevalence survey provides the data necessary for such decisions, 
and should therefore be carried out in the initial phase of the project. 

3.3 At some period after a tu~erculosis control programme has been in 
operation, the government must assess the efficacy of the methods employed, 
and determine whether the activities are achieving their purpose or 
whether these should be ch~ged. Unless an initial base line has been 
established by a prevalence survey later assessment of results may not be 
possible, and expensi're programmes which may not be efficient are liable 
to be continued without producing satisfactory results. For this reason 
as well as those already submitted, a prevalence survey as the initial 
phase of a tuberculosis control programme is ifarranted. 

3.4 Hhilst accurate statistical planning is an essential part of 
preparation for a prevalence survey, the methods whereby the examinations 
are performed may vary. Procedures which are available include tuber
culin testing ,,71th a standard preparation of tuberculin, sputum exami
nation as a method of survey, the use of chest X-rays by means of 
photofluorography, or combinations of two or more .of these procedures. 
The exact methods of examination which are used depend on local factors 
in each country, for example the prior use of BCG on a mass scale may 
invalidate tuberculin testing alone as a measure of the ratio of infection 
except in the very young 'Hho have been untouched by the mass campaign, 
or the inaccessability of certain areas may preclude the use of X-ray 
methods. On the other hand, examination of the sputum can be performed 
with few facilities and can by itself given an indication of the 
prevalence of infective disease. 

3.5 The prevalence survey may also provide a community service and be 
a means of introducing a treatment programme where this has not 
previously been established. At the srune time, such surveys assist in 
the initiation of tuberculosis control measures to the community and 
constitute part of the health education programme. 

3.6 In estimating the costs of such surveys to governments, consider
ation must be given to the facilities and staff which are available 
and, in some areas, to the assista,uce which may be obtained from 
various international agencies. Two such surveys carried out in two 
countries of this region, viz. in Japan and China (Taiwan), illustrate 
different methods end costs. The Japanese survey mobilized many 
auxiliary i-:-orkers and was carried out in a short period of time, but 
was costly. The China survey on the other hand, was carried out within 
the normal worki~g tudge~ 0f the project, i'lith ~ome assistance from 
WHO, but took. eleven months to be completed. The expenditure incurred 
by any gove::::'nment in the carrying out of a prevalence survey will 
therefore vary according to methods employed and the administrative 
planning. The survey need not involve too great cost and can achieve 
a great deal in the initiation of the programme. 
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4. CASE-FINDING AND DOMICILIARY CHEMGrHERAPY 

4.1 It is an implicit need in any programme directed to the control 
of a communicable disease that the sources of infection should be 
identified. In tuberculosis control, this is the case-finding sector 
of the campaign. As infective disease is the type which must first 
be found, the use of tuberculin testing as a means of diagnosis is 
not adequate, for specific tuberculin sensitivity indicates only that 
infection with virulent organisms has occurred at some time, and does 
not necessarily indicate the presence of infective disease. Two 
additional methods of case-finding are available, viz. the detection 
of tubercle bacilli in the.sputum by various methods of examination, 
and the use of X-rays to detect pulmonary abnormalities. 

4.2 Examination of the sputum for tubercle bacilli by direct smear 
is a coarse method of sifting out open cases of tuberculosis. It is, 
however, a method which can be readily applied, as sputum may be 
collected in the person's home or at work, and slides are easily 
prepared and examined by workers who may have little additional 
knowledge and who need not be highly trained. Sputum surveys by 
examinations of direct smears of sputum obtained from the general 
population may be performed where there is a known high prevalence 
of tuberculosis, and by this method of case-finding a good proportion 
of the most highly infective cases may be discovered at very little 
cost. More precise methods of study of the sputum can be developed 
at centres with more concentrated population groups and permit a 
closer screening of the people in these areas. By sputum examination 
alone, a high proportion of the most highly infective members of the 
community may be located and brought under control measures. This 
method of case-finding does not assist in the detection of those 
persons who are potential sources of infection, i.e. those persons 
who are not at present excreting tubercle bacilli, but may do so if 
their disease is not controlled. However, in an initial programme, 
the most pressing need is to locate infective sources and sputum 
surveys may meet this need. 

4.3 The use of X-ray examination as a method of case-finding requires 
more costly equipment, and in many instances, trained staff. Costs 
have been materially reduced by the use of low powered, high definition 
units 'tmich perform photofluorography. Mobile units using photo
fluorography can travel with their own power generating units and can 
operate in most places which are accessible, depending on the type of 
unit employed. Chest X-ray films are not definitive of tuberculosis, 
but ,men the film is taken, it must be examined and the presence or 
absence of an abnormality must be recorded. Experience has shown that 
it is not necessary for trained medical men to carry out the sorting 
of films into normal and abnormal as this work can be accurately 
performed by the technician who has taken the film. After identifi
cation of those persons showing abnormal films, it is still necessary 
to ensure that the sputum is examined and a diagnosis confirmed. 
The interpretation of a chest X-ray film is very subjective, depending 
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on the opinions of the man who examines the film and makes the inter
pretation. Unfortunately, statistical studies have established that 
even the most experienced readers of X-ray films are themselves 
inconsistent in reading and may vary their interpretation of the same 
film on different occasions. For this reason it is not possible to 
determine with accuracy the nature of the lesions discerned in a chest 
x .. ray film without additional examinations, and the chief value of 
chest X-rays in tuberculosis case-finding is to detect those persons 
with pulmonary abnormalities so that further investigation can be 
carried out, and in excluding from such additional investigation those 
persons who have no detectable abnormality of the lungs. X-ray 
examination alone cannot be relied upon to detect only infective cases 
of tuberculosis, but may indicate those persons who harbour lesions 
which may develop into infective disease. 

4.4 In most countries and territories some provision of hospital beds, 
either in tuberculosis hospitals or in special wards of general hospitals 
has already been made though these facilities may be small in number. 
The newly gained experiences in the use of the antituberculous drugs 
may require that the existing policies in regard to the utilization 
of these beds should be modified. The most effective use of hospital 
beds of any type is made only when there is a rapid turn-over of 
patients, and when specific indications for hospitalization are 
carefully followed. In tuberculosis control, these indications may 
be the presence of acute generalized disease in young children, or 
the need for definitive surgical care when such is available. Long
term treatment in hospital may no longer be advisable in view of its 
limited benefits in tuberculOSiS, and the problems of rehabilitation 
which have always arisen where this policy had been followed. 

4.5 When tuberculosis has been identified, treatment must be given 
with the purpose of reducing infectivity or of rendering the infective 
case non-infective. For many years this required the provision of 
special institutions at high cost, which could provide treatment for 
only a proportion of the known cases, and the treatment provided was 
not very effective. The programme was then to a high degree a clinical 
one directed by specialists in clinical tuberculosis. The discovery 
and availability of highly effective antituberculous drugs has 
radically changed this Situation, and the real potentialities of these 
drugs, which are relatively inexpensive and can be administered with 
little inconvenience, have only recently been realized. Evidence is 
accumulating to show that during treatment with effective antituber
culous drugs, it is not essential that a patient go to a hospital 
or sanatorium. Even bed rest may not be essential for tuberculous 
patients under drug treatment except when they have symptoms which 
make them too ill to be ambulatory. If the drugs are effective when 
used in this way there is no need to disturb the normal working life 
of the patient, and if it is found that a fixed scheme for drug 
treatment can be used for all cases of tuberculosis and that the 
only justification for changes in drugs are signs or s~~toms of 
intolerance, then it means that no clinical judgement or close 
clinical supervision of patients under treatment is necessary. A 
tuberculosis control programme based on these principles requires, 
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firstly the identification of those persons requiring treatment and 
secondly, the distribution of drugs to these people. As distribution 
of the drug does not necessarily mean that the drug is taken, super
vision of the self administration of drugs becomes necessary, and there 
is need, through health education, to orientate the people towards the 
idea of self administration of drugs. A practical scheme of this type 
is being carried out in China. Studies in Madras as well as in other 
areas have shown that domiciliary treatment with drugs is as effective 
in the home as it is in institutions, but the major problem is still 
that of ensuring that patients take the drugs when they have received 
them. 

4.6 If it can be demonstrated that treatment of tuberculosis consists 
only of the taking of harmless pills once a day, even for a long period, 
and these pills are effective and inexpensive, it may be justifiable 
to treat even those people who have no definitely proved tuberculous 
disease if they belong to a group which has a high probability of 
developing infective tuberculosis. It may be justifiable to give this 
treatment to people with pulmonary pathology as revealed in an X-ray 
eXamination, if the abnormality is suggestive of tuberculosis even if 
no proof of the diagnosis can be obtained. This treatment would be 
carried out without any change in the individual's manner of living 
except for the regular taking of pills. However, the inherent 
difficulty of ensuring the regular self administration of a drug when 
the individual is not completely convinced of the need for such treat
ment, constitutes the major problem in such a programme. 

5. GENERAL COMMENl' 

5.1 Public health administrators are now faced with the problem of 
organizing and conducting effective programmes for tuberculosis control, 
and there is an increasing popular demand for such programmes. Before 
embarking on such a campaign 'Which must be prolonged and may involve 
considerable expense, it is necessary to have accurate knowledge of 
the extent and nature of the problem in any country. This trend for 
accurate information as the basis for planning can be met by the conduct 
of prevalence surveys which can be carried out at any stage during the 
course of the programme. 

5.2 Such campaigns should be based on two measures - BCG vaccination 
and the use of antituberculous drugs. As regards BCG we have the 
necessary knowledge and experience concerning the conduct of and the 
efficacy of mass campaigns. Experience in the use of antituberculous 
drugs on a large scale and on a domiciliary basis is accumulating, and 
preliminary evidence suggests that these drugs are effective in 
reducing the infective load in the community. 

5.3 ~he possibility of carrying out effective tuberculosis control 
programmes in many countries has been limited in the past by the lack 
of highly trained personnel and a shortage of funds. Such limitations 
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may now be met by the use of less highly trained technical staff in the 
field work of the campaigns, by the use of relatively cheap yet effective 
drugs in the treatment of patients, and by avoiding the high costs of 
special institutions by the promotion of domiciliary treatment programmes. 
Such programmes must gain the acceptance of the community as the result 
of education of the public, and of the medical profession by the 
demonstration of the efficacy of the campaign. 

5.4 These developing trends in tuberculosis control should permit the 
initiation and conduct of tuberculosis control programmes in many 
countries which have until recent years, been unable to attack this 
communicable disease. 


