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OUTLINE OF A DISTRICT TUBERCULOSIS PROGRAMME*
M. A. Pior (WHO Medical Officer, NTI Bangalore)

INTRODUCTION

The present paper outlines the organization
of rural tuberculosis control within the frame-
work of the National 'I'uberculosis Programme.
As such it does not deal only with the problem
of bringing relief to individual patients’
suffering, but with an attempt at_controlling
tuberculosis as a communicable disease in the

sucial context of today’s India. By tubercu-
losis control is meant the reduction, over a span
of years, of the problem of tuberculosis, "as
expressed by the prevalence of the disease.
A reasonable target for control gight be a
50 per cent reduction in prevalence of excretors
of tubercle bacilli over a period of 20 years.
How far the suggested programme may lead
to control in the above terms would have to be
assessed by use of epidemiological-mathe-
matical methods.

In defining the organizational approach to
rural control one has to consider the medical
aspects of the programme against the back-
ground of the socio-economic development of

the country, and to strike a balance between

what is technically desirable and what is oper-
atfonally (including financially) feasible. The
programme is conceived in successive develop-
mental stages, €ach of them in‘*harmony with
the other developmental activities under way
in the rural areas (under the Community
Development Scheme). Stress is laid on the

~organization, throughout the District, of drug

distribution and treatment follow-up agencies

as the first and fore responsibility of the
programme;{it is—argued jthat the awareness
of TB as observ in individuals and in

the community provides an adequate basis for
case-finding, if all the rural medical facilities,
hither-to unused, are put to contribution.
Immediate, general use of microscopy as a
diagnostic tool is emphasized; X-ray referral is
considered a subsequent development. The
important elements of the plan are thought to
be (a) the highest possible degree of integration
of the tuberculosis programme into the general
public health services (especially the Primary

Health Units) and () the maximum participa(: ‘,wr’ 7
s

tion of the local Government (Pancha
and of the Community Development Depart-
ment. This implies a changed pattern in the
tuberculosis §pg¢ialim§j§mggm from the
clinical level to essentially advisory, co-ordinat-
ing and supervisory functions,

FACTS AND FIGURES ABOUT THE DISTRICT

The present outline is drawn with an
average Indian district in mind. The pro-

gramme defined below is dealing with a popu- /. e,

lation of 12 lakhs, of which at least 10 lakhs
live in some 2000 villages.

The National Sample Survey has shown that
the prevalence of tuberculosis as defined by
the proportion of radiologically active on the
one hand, and of bacteriologically confirmed
on the other hand, average 1.8 per cent and 0.4
per cent respectively. This is the best estimate
of the prevalence of tuberculosis in any Indian
district. Based on these prevalence figures,
the caseload in a district may be estimated to be
at least 20,000 radiologically active cases, of
whom nearly 5000 are confirmed bacterio-
logically at any point of time. Of these, over”
80 per cent are to be found in the district’s
villages, another 5-10 per cent in the district
headquarters town and the rest in taluk
headquarters.

3 &) . . A
I'he rate at which new cases occur is not/”

known but the yearly incidence could be
estimated to be in the order of 1/5 of the total
existing at one point of time. is would mean
that over 4000 new radiological cases occur every

year of whom nearly 1000 would be confirmed
bacteriologically. = =

The facilities available in the District

Most districts are in a fairly advanced stage
of development under the National Extension
Scheme: the figure of 8-10 blocks already
available in 1961 would be representative of
most districts. This number is to be increased
during the Third Five Year Plan, thus bringing
every district to full development stage within

* Paper used for discussion in the Panel discussion on TB Control in India at the 18th Conference of
TB and Chest Diseases Workers in Bangalore, January, 1962,
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agencies which so far have not dealt with &~ 8"
tuberculosis, and one specialised agency viz., ¥ P

N

1965. It may be estimated therefore that at

present 10 Primary Health Units are available

and that this number will increase to the ulti-
mate target of 16-18 within the forthcoming
years.

Prior to_the National Extension Scheme,
health services had been developed on the basis
of taluks/tehsils. The present day districts
rufi on an average 10 taluk/tehsils_hospitals
and a District headquarters’ hospital, frequently
with a limited number of TB beds attached.
Taking rural dispensaries into account there
are often 30 medical institutions with a M.O.
in attendance.

The tuberculosis centre envisaged under the
National Tuberculosis Programme is now
added to these facilities. Its buildings, staff
and equipment pattern have been defined in the
Second Five Year Plan as follows:

Staff:
Ceordinating Unit
1 Director, Senior Medical Officer
1 Senior Clerk
1 Statistical Clerk

Diagnostic Unit
1 Assistant Medical Officer
1 X-ray Technician
2 Laboratory Technicians

Treatment Unit

1 Supervisor of Treatment Organization
3 Home Visitors (Treatment Organizers)
1 Dispenser

1 Driver

Equipment

1 X-ray unit (transportable type but, at
present, without generator or vehicle)

1 Laboratory equipment (Microscopy only)

2 Tuberculin testing and BCG vaccination
kits

1 Motorized tricycle

1 Regular motorcycle

1 Public address unit

Finally, one BCG team consisting of 6
technicians and of one non-medical supervisor
with equipment and transport are now being
stationed in each district in connection with the
National Tuberculosis Programme.

The total facilities thus available today to
deal with the tuberculosis problem as defined
above are therefore some 30 non-specialised

the TB centre now being implemented, to

which TB beds, if any, and BCG teams will
be attached.

THE TREATMENT OF TUBERCULOSIS

The number of persons to be catered for at
any point of time has to be judged from that
proportion of the existing caseload that are
known to seek medical relief at present plus
that proportion that would do so if facilities were
available. * The sociological studies conducted
at the National Tuberculosis Institute indicate
that at present 1/3 of the radiologically active
cases (including one half of those confirmed
on smear) take action under the pressure of
symptoms: they receive mostly symptomatic
treatment; wfurthermore, another 1/3 of the
radiologically active (including an additional
quarter of the bacteriologically confirmed) are
sufficiently motivated by their symptoms to
seek advice, but de not come into contact with
medical facilities. In absolute figures this
means that in a district over 2500 bacteriolo-
gically active cases of 'I'B can—and must—be
dealt with immediately. Another 1250 only
require information about the developing
facilities to seek their services. This puts the
immediate yearly target of a district programme
at a caseload o¥ 3750 symptomatic_infections
patients.  As the programme adequately deals
with these the yearly target will not change
substantially in size, but the composition of the
symptomatic group would gradually change

until it reflects closely the overall ratio of 1/5
ween bacteriological and radiological cascs.

Of course at all times some patients will seek
treatment outside Government agencies, and,
if given adequate therapy, will reduce the
target caseload.

“The size of the patients’ population to be
catered for makes it mandatory that treatment
of tuberculosis should be based on self-
administration of drug. The two  major
implications of such trcatment are: (@) the
constant supply of drug by the Health Services
and™(5) the regular intake of drug by the
patients. T

(@) Since rural TB control is the objective
the supply of the drugs required is essentially
the government’s responsibility. The dis-
tribution of the drugs to the patients is the
responsibility of all existing health facilities;
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——patients

the allocation of drugs to the existing health
facilities (P.H.U.s and taluk hospitals) is the
responsibility of the Medical Officer of the
District Tuberculosis Centre.

(h) The regular intake of drug by the patient,
comprising monthly drug collection and daily
drug consumption for one full year, is the most
important aspect of the whole programme.
This can only be achieved if the general health
and medical staff, guided by the district TB
centre, record and supervise the patients’
drug consumption and enlist the co-operation
of such non-medical agencies as Community
Development and Gram Panchayats for the
purpose of retrieving treatment defaulters,

The Drugs

It has been well established that in the treat-
ment of tuberculosis, combined therapy is more
efficient in converting sputum and in reducing
therisk of resistance. However, considering
that all patients coming forward must not be
denied treatment—in any year, their number
could be several thousands—the choice of the
drugs is to be made after due reference to the
cost and other operational factors,

Any treatment schedule should, in any
case, include INH. Of the 5,000 infectious
cases in a district, 2,500 being aware of the
disease, may come forward in the course of

would amount to Rs20,000. A
further group of radiologically diagnosed cases
would presumably be given INH to the tune
of Rs 15,000 in addition, making Rs 35,000,
Combined Therapy: Addition of the, at
present, only drug available for self adminis-
tration to all sputum positive (PAS) would

‘.,,Lfl_" any vear: The cost of INH alone for these

% ©_ _>increase this cost by 550 per cent to Rs 235,000 _

At
>

—In order, therefore, to provide treatment only

to those who may come forward for it all the
money budgeted for anti-tuberculosis drugs
for each centre in the Third Five Year Plan
must be, of nccessity, spent on INH. Funds
for an additional drug could be sought“f¥om
other sources—through reallccation of unspent
batances—or through an increase in budget,
but the cost of a programme based on combined
therapy, however desirable, remains today
prohibitive, unless another cheap, effective
oral drug becomes available as a companion
drug. In this connection it is to be hoped that
the association INH-TSC (Thiosemicarbzone),
which has shown very promising results in a

I

B.ML.R.C. trial in Africa and is now under
trial at the Madras Chemotherapy Centre,
will prove suitable under Indian conditions.
Such association would appear to achieve all
the advantages of PAS-INH over INH alone
in terms of sputum conversion (90 per cent vs
(l()vp_g'__ggnt)gand of emergence of resistant
strains (8 per cent vs 32 per cent) at a cost
not exceeding one and a half times that of INH
alone. In order to prepare for this eventuality
an adequate treatment organisation capable of
ensuring in 2,000 villages a high proportion of
completed treatment has to be evolved—and
this cannot be done without at least the first
drug.
DiagNosis oF TUBERCULOSIS

The above philosophy of treatment has been
based on the knowledge that as much as 1/3 of
the existing patients are actually taking action
on their own initiative and that another 1/3 of
the existing caseload would do so as soon as
means of diagnosis are made available to them.
The implication of this knowledge with respect
to case finding is that the Health Services,
whether specialised or general, must be enabled
to cope with this load within the available
means.  Obviously the classical TB clinic
approach cannot do it alone.

Diagnosis by General Health Services

Every primary health unit that qualifies
for international assistance receives, amongst
others, one microscope. Taluk hospitals
commonly also possess one. The other health
facilities that are found capable of dealing with
the treatment of tuberculosis could be given a
microscope within the framework of the present
Tuberculosis District Programme. This means
that in the district, the use of a microscope for
diagnosis  of tuberculosis can rapidly be
expanded to cover the entire district area. Of
the above mentioned facilities, the primary
health unit is the most promising one, as it
has its own ramifications in the village in the
form of M.C.W. centres, weekly clinics, rural
dispensaries and so on.  In these places sputum
can be collected for further processing at the
P.H.U. itself by regular primary health unit
staff (specially trained for the purpose by the.
TB centre personnel). When 10 taluk hospitals
and 10" P H U s-with their 50 sub-centres of
any kinds-—are all contributing to bacteriolo-
gical diagnosis of tuberculosis, one may expect
that the entire portion of those cases who were

&



stated above to take action spontaneously would
be dealt with on a continuous basis. This would
be made possible merely by bringing the diag-
nostic facility (sputum collection centre or
sputum examination centre) within a few miles
from any village.

As the pool of such cases gets diagnosed, an
increasing proportion of symptomatic persons
may 0t b~ Found gically positiv
Tfﬁrs__ﬁfs'ﬁﬁés the introduction of referral
procedures as the second development stage
of the diagnostic facilities in the district.
Where the only X-ray plant is situated at the
district centre, such teferral must naturally be
made to the centte. Where other X-ray
facilities exist (such as screening plants in
taluk hospitals), those facilities would naturally
become of use for referring bacteriologically
inactive, symptomatic cases. In the eventuality
that a transportable X-ray unit is made available
instead of a static one, the organization of
referral can be based on all taluk hospitals
periodically (fortnightly) thus making the
development of the programme even in all its
area.

Where referral facilitics at the taluk level
are not available and in the case of sputum
negative persons who are beyond doubt genuine
cases of tuberculosis from the clinical and
history data, diagnosis should be made on this
basis alone, especially in case of indigent
patients who cannot afford the bus fares
involved in referral to the District Centre.

Diagnosis of Tuberculosis at the District Centre

Whether patients report by themselves from
the district headquarters town or elsewhere,
or whether they are referred for further exami-
nation by peripheral units, the diagnosis of
tuberculosis rests on the classical association
of the tuberculin test, the X-ray and sputum
examination, often qualified by clinical exa-
mination. The tuberculin test serves the
purpose of pre-vaccination test for contacts in
addition to qualifying the type of radiological
picture in some cases. The miniature X-ray
picture defines the type of pathology and helps
forecasting the probability of its being active
tuberculosis. The sputum examination by
direct smear (for all cases with X-ray pathology
likely to be active tuberculosis and those others
in whom history and clinical investigation
cast a doubt on the radiological diagnosis)
would essentially serve the purpose of allocating

cteriologicatly positive.

patients to various types of treatment; in the
absence of a second drug, it would be justified
for the purpose of assessment of treatment
results.

With such diagnostic means available at
the district centre 50 per cent of the infectious
caseload in district headquarters town may
have been diagnosed within a few months from
starting of operations. In addition, a small
fraction of cascs belonging to the periphery
would also be diagnosed there.

BCG VACCINATION

The posting of the BCG team with the
district tuberculosis programme will achieve
the desirable objective of integrating the pre-
ventive and curative aspects of tuberculosis
control. Tt also achieves a certain amount of
administrative integration.  On the other hand
the policies prevailing in respect of the mass
BCG campaign conducted in the First and
Second Plans should remain basically unaltered.
The BCG teams would operate with a view to
cover systematically the entire district. Areas
should be taken up in the same sequence as in
the previous campaign(s). Work should be
confined to age-group 0-39, with a view to
achieve a maximum coverage. For this pur-
pose some technical changes are needed: syste-
matic house to house registration of individuals
is essential; otherwise tuberculin_test is give
as usual to all under 40 and BCG vaccination
to all reacting with 10 mm. and less.

‘here the BCG campaign goes on, the
BCG team may provide a useful additional
function namely that of questioning adults for
the possible presence of symptoms and of
referring the symptomatics to the nearest
diagnostic facility (P.H.U. or taluk hospital).

CO-ORDINATION OF THE DISTRICT
TB PROGRAMME

The co-ordination of the entire scheme
rests in the hands of the medical officer in
charge of the district centre with the assistance
of the district medical officer and district
health officer in their respective fields. At the
planning stage the medical officer in charge
of the district 'T'B programme submits his
development plan through D M.O./D.H O. to
A D M S. (TB) for approval. At the implemen-
tation stage the medical officer deploys the
technical staff under his supervision for training
the non-specialised personnel in P.H.U.s and



taluk hospitals in their respective techniques
(microscopy, treatment organization), Together
with the D.M.O. and D.H.0O., he initiates
the various stages in the selected block areas or
taluks. "T'his should always be presented as a
normal responsibility of the general health
services, not as a specialised programme. For
ensuring mass support, especially in connection
with the tréatment aspect, the medical officer
of the Centre, together with the medical officer
of the P.H.U. or Taluk Hospital always establish
contact with the Panchayat Samitis and Block
Development Department with a view to using
Gram Sevaks and Panchayat Members as the
essential  communication  channels  between
the general public on the one hand and the
P.H U Tthe Taluk Hospitals and the TB Centre
on the other hand (for publicity as well as for
treatment follow-up). il

Proper co-ordination of the scheme implies
the continuous assessment of its achievement.
This is done by means of a district case register
maintained at the TB centre, in which all newTy
found cases from the beginning of operations
are entered. At regular intervals the case
register—which is based on the village as a
geographical unit—vill be used for establishing
the proportion of the estimated caseload dealt
with,

Timing

The whole process of expanding anti-
tuberculosis_facilities ,__thy()pglu-)-ht*ﬂ’fé'g?]'fsﬁtrict
may take 1-2 years. The timing of the eéxpan-
sion essentially depends on what facilities are
available at the onset of the programme and on
the pace of development of suitable new ones.
The general principle implied in the above
chapters viz., ‘that it is not justified to diagnose
cases before a proper organization exists that
is capable of ensuring the continuation of their
treatment for one full year in the vast majority
of cases’, should determine the general trend of
development.

" In the first phase presumably lasting 2-3

months, the District Centre is established and™

the District Programme planned; Treatment
facilities are also established.

The Medical Officer and his staff conduct
a complete survey of existing health and develop-
ment facilities in the district, and draw com-
prehensive maps of each area covered by such
facilities. In the course of the survey, the
programme is explained and a detailed account

of the methods applied is given to all health
and development units. The Medical Officer
and Health visitors prepare a priority scheme
for implementation of the expansion of services
on the basis of the best utilisation of the avail-
able means (personnel and equipment) as
found in the survey.

The treatment organization section of the
district centre is then built up with a view to
being able to conduct treatrgent operations
(drug procurement, drug distribution and de-
faulter follow-up system operating anywhere
in the district) P.H.U.s or taluk hospitals are
encouraged to treat cases of TB coming to
their knowledge. Treatment facilities (drug
and briefing of staff) are provided to such units
notifying cases. Treatment Organizers are
deputed to brief their local counterparts and
initiate action.

In the second phase, the case finding activi-
ties are started both at the periphery and in the
headquarters’ clinic.

The district centres' laboratory is built up
and geared to process material from various
sources, and to train non-specialised personnel
in the peripheral unit. Such peripheral units
which satisfy to treatment requirements should
be given first priority for sputum case finding:
Lab technicians are deputed there to initiate
action and train their local counterparts.

The X-ray department of the district centre
is then established and geared to cater to
peripheral patients as well as to local ones.
The organization of referral to X-ray from the
periphery, and the feed back of information
to the periphery is expanded as peripheral
units demonstrate their efficiency in sputum
case finding. Simultaneously, with the com-
pletion of the X-ray department, the district
headquarters clinic is also ready to function.

Lastly, as cases are diagnosed and put under
treatment, the system for notification from the
peripheral units is developed and the district
register is built up. The development of the
register completes the building up of a District
Tuberculosis Centre fit to deal with the
Tuberculosis problem in the District.

ASSESSMENT OF THE PROGRAMME

The achievemnent of an applied programme
such as the one outlined above depends on the
technical _efficiency of its tools and on the

operational efficiency of its methods. The
technical efficiency of the tools (for instance


essenti.il

e

the sputum conversion achieved by domiciliary
chemotherapy, or the protection achieved by
BCG vaccination ete.) has been estimated in
clinical trials of the highest quality. It follows
therefore that not much effort need be spent

paverfin the programme on technical assessment of

results in_individuals, because the mere
observation would not often lead to any feasible
corrective action. On the other hand the
operational tactprs involved in the programme
are far less known but probably many times
more relevant to control work; health workers
are familiar with the critical coverage required
for making a vaccination campaign epidemio-
logically successful; clinicians appreciate the
importance of regularity and continuity of drug
intake for the sterilization of infection. The
assessment of the programme must therefore
be concerned with measuring these operational
factors as often as these observations can lead
to some corrective action. The reporting
procedures, though simple must lay stress on

—output and coverage, the most important of

[

all being the proportion of ‘cases completing

I/greatment. Outputs and coverages are com-

pared, at every step in each area with the esti-
mated caseload, and this comparison indicates
the type of action required to improve the
achievement. 'T'he district register should not
merely record the cases found, their relapses
and deaths, but should accumulate operational
information in addition to social and epidemio-
logical factors, as so to make long term adjust-
ments of the programme possible.

As for the assessment of the ability of the
programme to achieve a problem reduction, it
is unfortunate that no direct observation
method is at present feasible to measure such
achievement. The present techniques of longi-
tudinal survey cannot, within reasonable
running costs, demonstrate trends in prevalence
of disecasc. 'The only alternative is to calculate

“reasondble estimates of the achievement of the
programme by making use of all the available
data: Given the initial prevalence of disease, the
coverage of the estimated caseload in terms of
completed treatment and the technical effici-
ency of the drugs used, it is possible to estimate
fairly accurately the long term reduction in
number of cases achieved by the programme.

Wesley Press, Mysore
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EPIDEMIQI OCGY

TUBERCULIN SENSITIVITY IN YOUNG CHILDREN (0-4 YEARS) AS AN INDEX
OF TUBERCULOSIS IN THE COMMUNI TY

Bordia N.L., ‘Geger A., Mclary J,, Mundt I, & Kul Bhushan

The purpose of this

in young children might be used as an index of the tuberculosis problem in a
Population. Tubereculin testing was dome in a random sample of 2,883 children
(0-4 years) in Bangalore city ang 3589 of nearby villages, Tuberculin test .
reading was done in over 90% of the sample,

The results of the study showed that prevalence of infection in 0-4 ears age

group of cantonment area was 1,6% and that in the crowded city ares was 4,
at 14 mm induration level, In the rural population the prevalence of tuber-

culesis infection was 2%, In the city, a positive correlation between
e

n 8, It was not possible to egtablish any correlation

Raj Narain, Jambunathan M,V, & Subramanian M,
A study was undertaken with the following objectives:

1) To estimate the Proportion of population that would be available for
resurvey after 5 years ' »

2) To ascertain five yearg later the fate of pe}sons with X-ray pathology,

3) To compare the pfevalence of tuberculosis in the villages at an
interval of 5 yearg,

for thig study, About_Q,&QQ_pnrsons were registered and 74200 vere x-rayed
at the initiag survey. Five years later the same bopulation was Te=x-rayéd,
Sputa were collected from persons with abnormal X-ray shadows interpreted as
such by either of the two readers., Two spot samples were collected within

21-3 days of each other and were examined by direct smear and by culture,

Analysis of the data showed that:

1) Nearly 70% were available for examination after 5 years,
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3) During the intervel, 30% of active cases hed died and 20% were still ective
at the end of 5 years

4) There was almost a complete turn over of the bacillary cases during the
5 year interval. e

=000~
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LIMITATIONS 'OF SINGLE PICTURE INTERPRETATION IN MASS RADIOGRAPHY

' Raj Narain & Subramanian M.

Surveys with MMR remains one of the most important methods available for measur-
ing the size and extent of tuberculosis problem in develcping countries. Its
value in case-finding programmes 1is well rccognised. Nevercheless mass mini-

ature radiogrephy with a gingle picture of the chest has a fiarly wide margin of
error owing to the intra end inter-individual differences in x-ray reading. A

study was underteken to know the errors involved by repeating an x-ray picture
after an interval of 3 to 4 months and judring the first picture in the light

of a comperative reading of the two pictures. It is postulated that two

pictures taken at an interval mey afford bectter judgement regarding the cssess-
ment of a case than a single picture only. A total of 8,000 percons were regi-
stered, 5,300 of them were x~-rayed and re-rcad by two readers. Photofluorcgiams
were repeated after three and & half months after the first picture, At the time
of repeat x-ray, a spot semple of sputum was collected from persons with
8bnormal shadows., Briefly the findings of the study werc:

1) About 207 of bacillary cases were zmong “hose with inactive or non-
tubercular shadows on the basis of-a sinsic x-ray film.

2) Inter-individual sgreement for x-ray active casres was of the order of

50%.
3) Intra-individual agreement for x-ray ective cases was 52% and 697 for

the two readers.

L) Mass miniature radiogrephy with a single fiin, incpitc of its inherent
limitations is the best available method both for surveys as well as
for cese-finding programmes due to its gbility to find cases as well as
potentiel cases in a short time,

-000~-




SOME ASPECTS OF A TUBERCULOSIS PREVALENCE SURVEY
IN A souTH INDIAN DISTRICT

&wﬁbmﬁm amer,Jm%wmﬁmz%Vw ﬁﬁbﬁmmﬁmim

The objective was to establish tha hrevilence rotes for tuberculosis inféction,
radiological evidence suggestive of pulmenary tuberculosis ("rndiologically
active disease") and bncteriolcgicallv confirmeqd disease for different age and
Sex groups,

Tumkur District in Mysore State consists of 2,392 villages, I0 towns and the
distriet headguarters town or Tunkur, A district headouarter tovn Tumkyr was
€Xcludeq from the-survey. Random sampie of 62 nd b ks
baving & population of 34 7L¢ personqconstituted the study Population, All the
1ndividua]g availeble in the registereq Population yere given a Mantoux test
with | Ty gp 23 with Tyaen 80. Longituding) diemeter of Induration vag read
3~k gayg after the test., At the time of tuberculin test, a11 Persons aged 1o

of reading the tubereulin test, Varioug Parameters concerning the brevalence
of infection and disease in the community were reported, Age and sex dlstri.

’/freyalence_of‘isféetion\in_all_sges end Yoth sexog was found to pe 38.3%, raai-

olggiggl;y'active tubercular discase Y25 in 1,867 of the Population ang LIT
hadusputum Positive disense, The infection and disease j wi > of

the total disense half vere in age croun Lo Yeéors and more and abdbout 2/3_among
=0Q0- .

A COMPAR|SON OF THE RELATIVE VALUE oF SINGLE AnD O0UBLE
PICTURE TECHNIQUES IN TUBEPCULOSIS PREVALENCE SURVEYS

Raj Yarain, Naip 5.5., & Chandraselngy P,

pPicture vas to be taken after o vertical displacement Of x-ray tube, up or down
by about L to 5 ems. The advantages of teking two Pictures simultaneously as
Compared to g single bicture haye not been studieqg systematically.
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end double picture examinetions. A total of about 2,000 persons were x-reyed
and were read independently by 3 readers. A spot sample of sputum was collec-
ted 3=k days later from persons with abnormal X-reay shadows and was examined
by direct smear microscopy.

Camparison of the readings of the two sets of picture did not show a better
egreement between different . (inter-individual) readers or between twn different
readings of the same reader (intre-individusl) when the two picture technique
was used. The x-rgy cases detected by double picture only by any oné reader were
not confirmed, more often than those detected by single picture only. The X~ray
pictures of the bacillary ceses were also, not interpreted more often as due to
active tuberculosis by the two picture technique, It was concluded that the
double picture technique does not offer any advantage over the single picture

technique.

Ld
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PROBLEMS CONNECTED WITH THE ESTIMATION OF THE [INCIDENCE OF
TUBERCULOS IS INFECTION '

Raj Narain, Nari 8.S., Chandrasekhar P, & Ramanatha Rao G.

, The incidence of new infection withwmycqbggzgxigm“tubergglg§is is en index of

the risk of infcctiqg;ﬁgﬂyhiqhmgAggmmuniﬁx_ig_g;pgagd. An accurate estimation
of incidence rates is of considerable importence in understanding the epidemio-
logy of tuberculosis and in organising control measures. Various methods have
been adopted for the estimation of incidence of infection, indirectly from the
ege-specific prevalence rates of infection by Bogen (1957), Frimodt Moller
(I960) and Raj Nerain et al (I963). The incidence rate of infection can also be
estimated directly by repeeting tuberculin test at two points of time, This
however, has the disadvantage that the reaction obtained at the second test

tends to be high, meinly due to the boosting effect of the earlier test.

The present study is based on a survey of a random sample of I3k villages. No
previous testing or BCG vaccination had been carried out in the area, but each
person was examined for BCG scars in 8rder to exclude rersons vaccinated probably
from other areas, After a complete census, a Mantoux test with I TU of PPD

RT 23 plus Tween 80 was given on two occasions (Round I and II). Those with
reaction of I3 mm or less at Round I vere offered a test with 20 TU with Tween
within a week of I TU test. The interval between the rounds was about I8

months. From the analysis of the data from the first 50 villeges for which
complete information for both rounds was available, it was seen that there was

a general increase in the size of reggmmmummim.

The data was also used to study variations in the technique of testing and

reading. It was estimated that on an averege inter and e reader variations
between the rounda_uere_unlikelx_ig~g§cggdV:ré_mm_in_more then 5% of the obser-

vations. The reading errors and an equal chance of being positive or negative,

S
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excepi at the extreme ands of the distribution, where 2ero readings at Round I
could only show an incrense, and the very large reections hed a greater chance

of showing only a decrease at a subsequent round.

The main study. concerns the
infection in a cammunity,
or_on rates of tuberculin

/ conversion are both subject to rross error, leﬁdigg“tghgg:gl'a epidemiological

variation, the distribution of difference between t

the newly infected, and the method used to identify the nevly infected group hos

been deseribed in detail. °

It is shown that the newly infacted probably consti

enﬁancement and reader
he rounds should indicnte

with an increase in mean reaction size of about 24 mm and stendard deviation oz

4 rm, Accordingly, 987 of the newly infected show

an increase in reaction size

of I6 mm or more. There are others who show similarly 1arge increases in_allergg-

on a retest, even in the absence of infection.

;000-

ENHANCING OF TUBERCUL [N ALLERGY BY PREVIOUS TUBERCULIN TESTS

Raj Narain, Nairp S.5., Ramanatha Rao Goy Ch

andrasekhar P, & Pyarelal

Tybezgu;;g_&ggtamrepeatﬁdhaiger‘ggijtgrYal,oftime,_gh_a_differen$\5iﬁg4hgye
been reported to elicit -larger reactions than the first test, Magnus and

Edwnards (1955) suggested that intradermal testing i
may prevent waning of BCG induced allergy. Wagnus

n school children every year
(1957) found that waning of

allergy in BCG vaccinated guines, pigs can be substantially enhenced by an intra-
dermal injection of PPD in a dose cof 5 TU or more and by old tuberculin in s dose
of T TU. Kul PBhushen (1958-59) studied this phencmena among the vaccineted ang

unvaccinated tuberculin positive and negative schoo
enhancing of allergy among the negative vnccinated,

with 20 TU for the study of low grade reactions, S
previously untested end unvaccinated rural populati
only about 25% of the populstion showed Ik mm or mo

1 children and reported

tudy was carried out in e
on (Longiti:dinal Survey) where
re to I TU and the remeining

ebout 60% showed IO mm or larger reactions to 20 TU,- These results confirm the

high prevalence of nen-specific allergy in the area
tuberculin test does enhance the allergy elicited b
enhancing effect is associated with the initial a11
tuberculin, especially those clicited by a 20 TU te
confined to those with I0 mm and large reactions to

« It vns found that a

¥ a subsequent test., The

ergy i.e., 8-I3mm to I TU
st, increase being almost
20 TU. The enhancing

effect increcases with increase in age especially smong those with I0 mm or

lnilmm‘,kmm
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bigger reactions to 20 TU., Tt is PO the cing effect is more in
cormunities with high prevalence_of,non:spegiiigug;;ergy.
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DISTRIBUTION.OF TUBERCULOUS INFECTION AND DISEASE AMONG
HOUSEHOLDS IN A RURAL COMMUNITY

\

Raj N&ruin, Nair S,S., Ramanatha Rao G. & Chandrasekhar P,

Studies on the distribution of tuberculous infection and diseese in households
have mostly been restricted to the exemination of contacts of known cases.
Clinical experience has lead to a strong belief that tuberculosis is a family
disease and contact examination is a "must" for case~finding progremmes., A

representative picture of the distribution of infection and disease in households

can be obtained only from a tuberculosis prevalence survey.

This paper reports such an investigation, based on a prevalence survey in a
rural community in The survey techniques and study population have
been described in .gn earlier report, briefly, the defacto population was given
a tuberculin test with I TU of PPD RT 23 with Tween 80 end those aged I0 years
and over were examined by . T0 mm photofluorography. All the x-rey pictures were
reed by two independent readers, Those with any ebnormal shadows by either of
the two readers were eligible for examination of a single spot specimen of
sputum by direct smeer and by culture, The defacto populetion numbered 29,813
and tuberculin test results are avalleble for 27,II5. After excluding BCG

~scars, the study population of 2U,UTh was distributed over_ 5,266 households

which were further classified as bacillary case household with atleast one
bacteriologically confimmed cose, x-ray case household with at least one radio-
logically active case but with no bacillary cases and 'non-case household' with
neither a bacillary nor an Xx~-rey case., Totel bacillsry cases w {1 and were
distributed in 75 households, Tk households had one case each end one household
had 3 bacillary cases. '

The findings of the study have thrown consid fulness of
contact exami . ral., (I) over B0% of the total mumber
of infected persons, in any 8ge group, occurred in households without ceses,

(2) cases of tuberculosis occurred mostly singly in households, and the chance
of finding en additional case by contact examination in the same household is™
extremely emall, (3) a common belief has been that prevalence of infection in
children in 0-4 age group is a good index of diseese in households; but if

this study a large population of households with cases of tuberculosis had no
children in this ege group, (4) in houses with bacteriologically confirmed case
only I2% of the children showed evidence of infection, a possible- explanation
of such a low intensity of infection could be that there is resistance to infec-
tion. It is well known that same children even after repeated BCG vaccination
do not become tuberculin positive, It is felt that a large number of children
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Same children do get infecteﬁ, but do not show evidence of infection. A hypoth-
€sis has been made out that in additicn to registance to inﬁection4mtheremis
something known ag "resistance to discase", Otherwise, it is difficult to
explain vhy under COMSM fo.infection, “only sometndtvy
duals develop evidence of infecticn and very feyw develop disease therggftcg.

It is PCssible to test this hypothesis from the results of the longitudinel

survey (Repeat Survey), If the results show that the incidence of new infection
in "cage" househo1d jg hot higher than in non-cage householgs, inspite of the
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PROBLEMS.IN'DEFINING A "CASE" OF PULMONARY
TUBERCULOS | IN PREVALENCE SURVEYS

Rag Narain, Noip S;S., laganna k, Chandrasekhap B, ) .
Ramanatha Rao g, & Pyarelqy

There is generally No acceptable definitlon of the term "cege of pulmonary
tuberculosi@f, although such g definition is of‘fundamental importance'both in
clinical nedicine whepe results of various chenothgrapeutic regimens are

Sputun specimensg (spot ana overnight ) vere collected from those with any abnor-
mality on X-1ay as Tecorded by either ef the tyo independent readers. Both the
Specimens were examinegd by fluorasccnce microscopy and Ziehl Neelsen technique
and by Culture,

Analysis of gatg has shown that the term "g' cage of pulmonnryituberculosis"
dgeg_notkggrresgnt & single y iform entity, but enbraces cases of several

types, differing considerably in their tuberculin sensitivii&, results of X-roy

€xperience. The status of cases found at initial ang Subsequent Surveys showeg
changes with time, and sych changes shoy considerable differences for the
various types of cases. It was feolt thet a single strg;ggg:ﬁgggggg;ggg;nggion
qugwgqsg“was not possible to suit all sitﬁﬁffongt_—ﬁne has to use nore than

one definition, Although theoretically, finding g single bacillus 1p sputum
should be adequate Proof of pulmonary tuberculosis, it was shown that finding nf
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a_few bacilli (3 or less) wes verv often due to artifacts and should not be the

besis for a diagnosis., It has also been found that positive radiologigal
finding in the absence of bacteriological confirmation indicetes only a high
risk of the disease and not necessarily »ulmonary tuberculosis. Direct micro-

Scopy appears to be a consistent index of disease but in community-surveys has
the limitation of missing e substantial proportion of cases and of adding some
false ones. 1In view of the difficulty of providing a single definition of n
case of tuberculosis, L indices have been suggested.

I) Cases defintely positive by direct sm-ar,
2) Cases Gefinitely positive by culture

3) All cases by culture (including less than twenty colonies)

L) Sputum positive cases which are radio. ogically active.

“Fach of these could be used for differeit situations. However, it was concluded
that, there seems to be no option but to use more than one definition for Aassess-
ing the prevalence and incidence of diseage,
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RESISTANT AND SENSITIVE STRAINS OF MYCOBACTERIUM TUBERCULOSIS FOUND [N
REPEATED SURVEYS AMONG A SOUTH INDIAN RURAL FOPULATJON

Raj Narain, Chandrasekhar P., Satyanarayanachar R.A, & Pyarelal

The degree of the risk of infection and disease in man from drug resistant
strains of mycobacterium tuberculosis is not clear. An increase in the preva-
lence of primary resistance indicstes %he cxvent of such e risk while an increase
of secondary or acquired resistance could be considered as a problem of the
individuel patient and may reflect limitations of his treatrment.

The present report describes the brevalence of strains with acquired or primary
resistance or of seusitive strains Yound in 3 successive surveys in a sizeable
rendom sample of villages in a South Indian district. Changes in the status of
cases with such strains from one. sucrvey to anctuer and their infectivity among
household contects are also descrited,

Tpe revale 5 infection smong househol h
acquired resist .21 i ficant h

primary resistance o i This was probably due to the

longer duration of sputum positivity of isoniazid resistant strains st the time

of diagnosis. But infectivity as judged by the incidence of new infection among
household contects was generally less for cases with acquired or primary resistence
then for cases with sensitive cultures, though the difference Observed was

not statisticelly significant. A large number of culture rositive cases especi-
2lly those: with primary resistance had no radiological evidence of active
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pulmonary tuberculosis. The prevalence of primary resistance wasg high in certai
categories of cases and the differences between cases with primary resistance
and those with acquired resistance were many and large. It was suggested that
this could be due to the primary resistant cultures being those of atypieal myco-
bacteria i ositivity in the niacin test. There wes n significant increar
in the mumber of ceses with ncauire resistance to isoniazid at the third survey
owing to irregular treatment after the sccond round, The prevalence of primary
resistance at the ITT Round was almost the same,

=00 0=~

EXAMINATION OF MULTIPLE SPUTUM SPECIMENS IN A TUBERCULOS IS SURVEY
Chandrasekhay P., Mair S.S., Rao Y.P,, Ramanatha Rao G. & Pyarelal

Prev Cé surveys are useful for estimating the tuberculosis problem i diffe-
rent countries. Three techniques are commonly  used in surveys, tuberculin test,
mass miriature x-ray ang s i Each has its own limitations. J
linitation of sputum exemination is that all the sputum positive cases in the
cormunity cannot be diagnosed when only one sample of sputum is examined frcm
ench eligible person. Bagpgp_(1355)_xepnrted_addi§igg_91;19% positives through
cXE@EEﬂtiQnunf‘a_SQnond%ggecimen. Among a highly selected group of patients
attending Tuberculosis Chemotherapy Centre, Madras, it was found that a second
sample added about 47 to the culture positives detected by the first specimen
(Andrews ang Radhakrishna (1959), Multiple sputum examination are not often
possible under field cond1xign¥gf_su;g§x§_ggvering the whole community.

It would be worthwhile to have scme idea of the ex - 8-in
sputun examination. For this purpose, during an epidemiological survey, four
specimens of sputum were collected within seven days of x-ray examination from
each person with an abnormal chest x-ray in 30 villages of n district of South
India, Fach specimen was examined by fluorescence microscopy, Ziehl Neelsen
technique and culture, There were 34 culture positives among 2,16l persons for
whom all the four culture examinations were available, Out of these, on an
average 21 (ﬁgﬁu_ygxe_fcundhfrom examination of one. specimen only. An estimate
of prevalence obtained fram only one sputum specimen will have to be multiplied
bX~I-67 to get the prevalence that would be obtained from many specimens.
Similarly, the correction factor for estimates based on two specimens will be

Ziehl Neelsgn_stitiIES,not‘gpnfirmed'by culture (mostly wji: ur
bacilli roported in the smear) increased from irs 18

from all four Specimens, while positives confirmed by culture method showed
oﬁi§_é marginal increase from I3 to IS. Fluorescence nicroscopy did not have
this disadvantage. More ghgn_ﬁQZ_Qf_the_smear_positiYEs confirmed by culture)
could be found from the examination of one specimen only, Fxamination of two
specimens by fluorescence microscopy detected about 95% of cases demonstrable by
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tﬁis method. But with the Ziehl Reelsen technigue additional specimens may add
more "false positives". Multiple specimens ere most rewarding for detectin
cuses found positive on culture only.

~
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SOME EPIDEMIOLOGICAL ASPECTS OF TUBERCULOUS DISEASE AND INFECT [ON
IN THE PAEDIATRIC AGE GROUP IN A RURAL COMMUNITY

\ .
\

‘ Gothi G.D., Nair S.S., & Pyavelal

The prevalence and incidence rates of tuberculous infection and disease in the
community are known in the age group IO years and above from several surveys
cerried out so far. The present paper provides various parameters of tubercu-
losis in the paediatric age group in particular,

A rendom seample of II9 villages in 3 taluks of Bangalcre district were surveyed
L times from May, I96I to July I968 at intervals of I8 months, 3 years and 5
yeers of the initial survey. Tuberculin test was done for the entire available
population with I TU PPD RT 23 with Tween 80 and 70 mm x-ray was done for all
available persons aged 5 years and above. Two semples of sputa were obtained
frcm the x-rey aebnormals, and examined by smear and culture,

It was found that prevalence of infection increased with age from 2.1% at 0-k4
year age group to I6,5% at I0-IL year age group compared to 47% at IS5 and sbove
age group. Prevalence of disease in 5-IL year age group was considerably lower
than in age I5 years or more. Tuberculosis morbidity increased with the size
of tuberculin reaction and it was high among children with rcaction 20 mm or
more. : "o :

Incidence of infection increased with ag? from 0.9% per year in age group 0-k
to 2.8% per year among that of IS5 years and above, Incidence of disease also
showed the same phenomena, rising from 0.5% in age group 5-9 to L% per vear
among I5 years end above, The fate on follow-up of cases of tuberculosis in
this age was not seriocus. y .

The survey had no means of exemining miliary and meningeal tuberculosis

The paper further presents the crude mortality rates in relation to tuberculin
reaction size and thereafter discusses the role of Nationel Tuberculosis Prograrme
in relation to tubereulosis in the paediatric age group.
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DISTRIBUT |on OF TUBERQULOUS INFECTION AND DISEASE IN
CLUSTERS of RURAL HOUSEHO LDs

llazyr S.5,, Ramanatha Rg, G, & Chand&usekhar.P.

Data from 62 randomly seleacteg villages in 2 district of South India, which
formeq bPart of o DPrevalence survey carried out by the National Tuberculosis
Institute, Bangalore, during I960-€T, hag been made yse of. The Survey covereg
29,813 Persons in 5,26¢ houscholgs, There were 70 cases with bacilly demonst r-
2ble either in smear or culture ang 300 Suspect cases, Using the Village map

While the pPercentage of child contactg (0-1L years) infecteq was considerably
higher ip case clusters (25.87), there wag not nuch difference between suspect
case clustepsg (I4,9%) end non-case clusters (9.8%), Similarly, there was not

Infection among chila contacts wag higher in ¢ase householqdg @s campared to their
neighbourhoods. To get g ne idea of the zone of influence of a case Or suspect
case, Prevalence of infection was studied;fbr I0 neighbourhoods, in simple
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Out of the total infected persons in the community cnly 2% were in case house-
holds and 7% in suspect case households, over 907 being in non-case households.
The zone of influence of a case extending at ieast upto the IOth neighbourhood
and the overlapping of such zones of influence of cases, present and past,

seems to be the most probebl e explanaticn for the wide scatter of infection in

the community.

Prevelence of infection among child contacts was definitely higher in case
clusters. But, the significance of this could be understood only from & study
of the incidence of disease during subsequent yecars in different types of
clusters. It is significent that only I07 of the total infected persons in the
comnunity were found in case clusters,

The case yield in general population, cluster contacts, household contacts and
symptomatics attending general health institutions heve been compared. The case
yield in the last group(IO¥%) is much higher than the case yeild from both types
of contacts (0.7# end 0.67) which were only slightly higher than the case yield
from the general population (0.4%).
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A COMPARISON BETWEEN LONGITUDINAL AND TRANSVERSE DIAMETERS
OF TUBERCULIN TEST INDURATIONS

Kul Bhushan, Mukhefjee M.N., Chattopcdhya S.P, & Ganapathy K.T.

In the epidemiological surveys carried out by the National Tuberculosis Institute
(NTI), Bangalore, instead of reading the tuberculin reactions (indurations)

by measuring their transverse diameters as is done conventionally, the longi-
tudinal diameters were read. Later on, as the loagitudinal dismeters were
observed to be larger than the trensferve diameters., an investigetion was

carried out to study whether this difference would affect the ‘estimation of
infection ra-es.

Out of I,2L0 tuberculin tested persors, fou 1,189 both transverse and longitudi-
nal diemeters were read by each of two vezders, one accustoned to read the
longitudinal diameter and the other, the transverse diemeter, All cere was taken
to avoid bies on the part of the readers.

All four readings were aveilable for I,075 persons. It was found that longi-
tudinal diameters were larger than the transverse diameters for all ranges (of
sizes) of reactions when either diemeter for each render was teken as standard.
The prevalence of infection, considering I0 mnm+ reactions as the minimum level
for these infected, were almost the same for both the diemeters and.for both

the readers. Anoclysis eccording to age and sex gave similar results. Variations
between the readers are known to he of much higher magnitude than those

observed between the diameters in this study.
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The levels of post-vacecination allergy calculated on the basis of longitudinal
diameters, however, will bde larger than those for transverse diameters.

In view of the above results, the findings of the NTT epidenioclogical survey
wherein longitudinal diameters of tuberculin reactions are read, will not only

be comparable with other studies conducted by NTI but also with studies done by

other organisations - national or internation=~l,
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A STUDY OF MIGRATION IN FOUR TALUKS OF BANGALORE DISTRICT
Andersen S. & Banerji D.

The purpose of the study was to establish the rate of emigration in a random
selection of villages, with a view to forecast the likely loss of ropulation in
a follow-up study on BCG vaccination in the area, The study was carried out in
the total population 35 villages of Channapatna, Devanahalli, Magedi and Nelama-
nzela teluks of Bangalore district., Demographic characteristics such as birth

and death rates, irmigration rates and proportion of persons temporarily absent,

2re also studied,

Tiie head of the household or if absent, any other responsible adult was inter-
viewed on a house-to-house basis, regarding the compositicn of the family
according to the NTI manunl for census takers, Fstimation of migration was to
be based on the registered population of the current day, the population of

exectly one year ago and sll relevant events during the intervening vear. Fach
hiousehold member was listed as under :

Persons now in the household who alsg belonged to it one year ago.
B. Persons born during the past year. |
C. Persons who immigrated duriig the past year.
D. PPrsonsAdead during the past year,
E. Persons emigrated during the past year.

The registration was as follows :

Total registered Population 13,838
Category A I3,183

" B- 470

" C 230

" D 200

" E ' 307
Temporarily absent TT0

nose A L

-
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It was estimated that no more than 5% of the population would be lost by ﬂif_\
gration over a period of two years. About 1/3 of the emigration is within the )
seme teluk,  Only a small portion of the emigrants are above 30 years of age.
It 1s also found thet a good proportion of women's migration is due to marriage.

~00o=

A 'SOCIOLOGICAL STUDY OF AWARENESS OF SYMPTOMS AMONG PERSONS
WITH PULMONARY TUBERCULOSIS

Banerji D, & Andersen S.
) 7 oS2) s
This study was undertaken in 3k villages and 4 town blocks where a few weeks ' = oot §
earlier an epidemiologicael survey was carried out. All persons ebove 20 years [~
whose photofluorograms were read as Anactive, probably active or sctive by at
least cne reader were age-sex matched with en equal number of x-ray normals to
form the experimental and control groups respectively. Thus a total of 2,106
were eligible for social investigation.

Interview sheets, with particulars of the name and iccation of village, house~
hold number, and individual number and the identifisble date of the interviewees
vere made available to .the social imvestigators at randam for contacting and
interviewing them at their homes. The interviews were non=-suggestive in nature
end deep-probing on the details of symptoms experienced by the respondent, which
were fully recorded. 4 ‘ '

79% of the experimental group and 83% of the control group were satisfactorily

. interviewed, which constituted the data further enalysed. Of the numerous

symptoms recorded, only such that were asssocistéd with ‘pulmonary tuberculosis
were considered, of which cough occurring for one month or more, fever occurring
for a month or more, pain in the chest, haemoptysis and all combinetion of these

four symptoms were analysed statistically.

Cough waes found to be the most important single symptom. It was not only the
most frequent symptom alone

or in combination in the experimental group but wvas

- less frequent in the control group in that 69% of sputum positive and 6% of

radiologicel positive hed cough while only 9% of the comtrol group had it. __

Considerebly fewer people had fever and pain in the chest. Pain in the chest
appeers t0 be non-specific, giving a ratic of only 2 : 1 along the experimenteal
end control groups while fever was in the ratio of 6 : 1 and haemoptysis weas

11 : 1. Tt was seen that 69% of the sputun positive cases, 52% of the x-ray
active or probebly active, 29% of the inactive and 15% of the nommals (control
group) had at least one of the above mentioned symptoms, In all the groups, the
proportion of symptoms were higher among the males then emong the females. In
both males and females the prevalence of symptoms was higher in the middle age
groups than amcng the younger or older groups. This ege variation was more
marked in the femmles,

The findings of the study were emalysed further along with the data obtained



from a couple of minor invéstigations. conducted in the pegt of the 28 villages
vhich formed the total of the villages surveyed epidemiologically. This brought
out further that 95% of bacteriological resitive cases are gware of symptoms,

T2% experience 'WOTLy awsreness' end 52% form the action-taking group, ——

The above findings have been of cconsiderable importence in Planning further
studies and in formuleting the National Tuberculosis Programme,

=000=

A SOCIOLOGICAL INQUIRY INTO AN URBAN TUBERCULOS IS CONTROL PROGRAMME i
IN INDIA '

Andersen S. & Banerji D,

Study Population = s | : i

Study -population consigted of olo; cally positive patients diagnosed at |
the Lady Willingdon Tuberculosis Demonstration & Treining Centre between 13.3.1961

© to 5.5.1961. As per the cliric procedure all persons attending the clinie were ;
submitted to a tuberculin test ana GW@LLM@MBMC am, Tuose 1

T }/

who were x-ray positive were given bacteriological examination of e t sample

culosis ‘were put on a treatment regimen day for a
pericd of one year. During the courge of the study a few of the sputum positive

cases were given 10 gms of PAS in addition,

The study populatioq wes intervicyed initially at the clinic imediately after
their diagnosis; defaulters ot thedir hames within four weeks of their defaulting;

and ell petients after twelve months of treatment reriod; the coverage being
1C0%, 65% ana 6% respectively,

Findings
The follQWing Table summarises the findings
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Summery of Distribution of T84 Patients by their Administrative Status

;:S;gt and their Initiel Sputum Status
tons, Tnitial Sputun Status
Ll sp. sp. s
r y ) Sp. not not De
Administrative Status Total @ Neg.: [Proas ! Beamts! o,
uced ned
Persons who aid not return to learn
the result of their disgnosis 84 1 o 0 84 0
Patients whose houses could not be
found \ L6 6 22 5 3 18
Patients resisiding outside the city 138 - 17 L7 9 5 T
‘rapy
- rever Patients who emigrated during the
treatment period . - L8 6 e g 6 0 25
> Patients who took r part of their
treatment outside the clinic's control 173" ‘22 ;161 11 5 96
X" patients not campleting the full 12 - ,
at ’ months' trestment | . 139/ 38 - 70 28 1 Lo
A 9 1 S ~ — S J -
re Regular petients 156 20 53. 35 6 62
ose . i
le Total RE : 784 100 270 9k 102 318
rd . .
Nof attempt was made to follow-up the 84 (11%) of patients who defaulted initi-
ally. Accurate address taking will be helpful in following up this group as
ve vell as the 6% of those whose houses could not be found during follow-up, It
is presumed that a few from outlying areas would have given fictitious city
addresses. 17% who were diagnosed and put on treatment were residing outside
s the city limit., They were ',found to be irreguler in treatment which points to
ag; the necessity of having diegnostic and treatment centres nearer to their homes,

22% 13 seen to have taken treatment from other health facilities also. This is
e problem of urban areas where a large number and variety of health facilities
are availsble. It poses essentially a problem of co-ordination to ensure that
the patient does not resort to haphazard treatment but will recelve adequate
treatment. 18% did not complete the required treatment of twelve months

Various reesons were glven for defaults in drug collection, a sizesble proporti-

ion of which could have been avoided through better organisetion and admini-

strative procedures end good initial motivetion at the clinic, Default is a

complex behaviour pattern end this study did not bring out any co-relation bet

ween defeult and the econamic, sociel, educational or other status of the patient.

With changes in the system leading to a good treatment organisation, It should

be possible to have a higher percentage of regular patients than the twenty QRSO
AL

rcent as at present. A .
o e footiec fasmsliopn 2
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A SOC!O-EPIDEMIOLOGICAL STUDY OF OUT-PATIENTS ATTENDING A CITY TUBERCULOS IS
CLINIC IN 1hp)A TO JURCE THE PLACE oF SPECIALIZED CENTRES N A TUBERCULOS IS
' i ROGRAMME

Nagrau? U.R., Viewanath M.X. & Duaraianath G.

first time; to ascertain the reason for attendance ang the nature of rrevious
treatment if any. It was algo to seée whether there was a preference frr seeking
Specialists ang 8Bpecilaliged services for alleviation of the symptoms experinced
and whether there vere any differences amongst the urban ang rurel attenders,

The study wag based on the Pirgt day attenders at the Lady Willingdon Tuberculo.
§ig Dencnstration and Training Centre, Bengalore, which functions as the :
District Tuberculogig Centre, and provides disgnostic services to several urban
end rural periphera] health institutions, A fifty per cent sample of attenders
.Guring 61 working daye, formed the study poepulation, They were interviewea by
using a Questionneire bageg on the above mentiocneq objectives,

93% were from urhag &nd 172 from rural areas, Sputwn collection was made frop |
2,308, " 179 (7.8%) vere found to be pogitive by direct microscopy or eulture or

“both and’ 169 Véfgjpgmimbyhculture (912 confirmation by culture). 131 _(807)
were sensitive to soniazid and 32 were isoniqziqﬂgggigiﬁni. . "

- 870up of attenders and that L4% emongst the urban and 61% of the rural .patients
vere wage earnersﬂ ’ } - ‘ ’

cteristic of the disease. There 1g no eosential difference between the urban
and rurel patients ipy the prevalence of Symptoms at the time of reporting, 61%
of the urban pPatients ang h2g of the rural attended within three monthg of the
ons cms., The higher cage ¥ield in both urban and rural ratients
‘were found in the 8roups with symptonm duration of 1.3 monthe,

patients decreased but the case yield was more, Juggesting a selective process
influenced by distance, - ‘ C :

etc, A further analysis of urban attenders showed that of those who came on
their owm initiative, 827 Of -attenders within the 6.4 ¥m zome apna T79% from
beycnd had already contacted general.institutions;
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An analysis of the total attenders showed that 20% of the out-patients had
contacted the centre directly on their own initiative without any prior contact
with any other source of treatment. 61% of +he 52% who claimed to have come

of thelr own eccord had hed previous contact with other health institutions
regarding their chest symptoms., 31% of the referred group hed also been pre-
viously treated for their symptoms. Further enalysis showed. that of the ;
1,642 who had had previous contacts with health institutions 84% were ot insti-
tutions of general medical services, 4% at indigenous practiticners 10% at
specialised tuberculosis institutions and 2% were not able to recall the exact
place, \

Out of the 1,985 urban patients, 7% failed to return on the third day for
ascertaining their sputum result and commencing of treetment if needed
(initial default). 82% of those were -contacted at home when reasons of failure

to return vere elicited. Some of them were as "travel inconveniences", "forgot"
was "out of station", ete,

The data obtained suggests that attendance at a specialized tuberculosis centre
is not necessarily a function of awereness of symptoms and of the knowledge that
such specialized services exist, It also does not support the theory that
people prefer specialized imstitutions in cities. It is &lso seen than urban
and rural patients behave in almost the same way in that their first contact for

sympfoms suggestive of tuberculosis, is initially at the general medical
services. ' ' ‘

=000=

CASE=-F INDING

SOME OPERATIONAL FACTORS INFLUENCING THE RELATIVE UTILITY OF
CULTURE METHOD OF DIAGNOSIS OF PULMONARY TUBERCULOSIS

Rao K.P,, Waip S.S., Cobbold N. & Naganathan N,

Laboratory disgnosis of pulmonary tuberculosis is bagsed on the presence of
tubercle bacilli in sputum by direct microscopy, culture and/or animal inno-
culation. Culture examination, followed by tests for ldentifying the bacilii,
is recognised as the most accurate and relisble method, TIts efficacy depends on
the laboratory techniques employed and its use in different practical situations
such as epidemiological surveys, active ccmmunity case-finding, organisation of
diegnostic services and evaluation of disgnosis and treatment in tuberculosis
control programmes. But the practicability of culture method in developing
countries must be studied., The present peper deals with a systematic study of
data from four investigations designed to elucidate the influence of certain
operational factors on the utility of the culture method,

Study I: is a longitudinel survey in a randamly selected population in 13l
villages in the three sub-divisions (Taiuks) of Bangalore district. The enaly-
sis is based on the materiel from the first round, when two samples of sputa,
spot and overnight were collected at intervals of 24-48 hours from persons aged
> years and above having ebnormal X-ray shadows. The specimens were ccllected
in house=to~house visits, stored after collection in insulated box with ice



8
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container eng trensported to the main laboratory at the National Tubereculosis
Institute, The interval between collection of 8precimens in the field and cultun
in the laboratory vas 17 days, A smear was staineg and examined first g
by flwroescence microscopy and then by Ziehl Neelsen methed, Esch specimen

was cultured on two 8lopes of Lowenstein-Jensen'medium. All pogitive cultures
were submitted to further identification tests; 1ike erowth at roem temperature,
rate of growth at 37% Cs pigment production in the dark ang exposure to

light, catalase ang Peroxidase reactions, niacin production, sensitivity to INH,
SM and PAS, :

Study I171: relates to a magg case=finding programme in Tumkyr dstrict when two
specimens (spot ang overnight ) were collected frem individuals azed 20 years
end over with symptoms sugrestive of pulmenary tuberculosis and from positive ;
tuberculin reactors below 20 years voluntarily reporting with symptans., The

institutions in Bangalore district, A spot specimen was collected daily by
auxiliery staff at each heglth facility from patients who were symptomatics,

All smears exemined by Ziehl-Neelsen method at each centye end the correspond-
ing specimensg were collected twice a week ang tranported to NTT laboretory for
Te-eXamination and examination of g fresh duplicate smear, All positive culture
vere idenmtified as ip Study I, mo refrigeration facilities are availasble in
these centres ang specimens were not transported in ap insuleted box., Resgt of
the procedures and the interval ére same as in previous studies,

particular periog but did not collect their drugs. Spot specimens were ccllected

in the field, storea without any refrigeration ang trensported to NTT labomtory,
thereafter the seme rrocedure followed as in other studies,

An gnalysis of these four studies brought out certdain operational factors affecte
ing the culture methoq, (1) The results shoved that =n interval of - days

with symptoms who ettend diagnostic centres, the ;pggggggg_zielduig_gpo small to

~———r —

Justify thgﬁ;gtyq@ggg;gn'of culture examination,

{
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POTENTIAL YIELD OF PULMONARY TUBERCULOS|S CASES BY DIRECT MICROSCOPY
OF SPUTWM IN A DISTRICT OF- SOUTH INDIA

(1) What is the frequency of bersons showing symptoms suggestive of pulmonary
tuberculosis among the normal out-patient (0P) attendance, (2) how many cases
can be found by direct mieroscopy of sputum of thoge symptomatics, (3) what will
be the workload of TR case~finding at a PHT and, what proportion of symptomatics
will be willing to end will ectually attend the Digtrict TB Centre (DTC) when
referred there for' X-ray examination, .

The study was conducted in a district (population 1.5 million) having one DTC

and 55 PHIs, 15 PHIg were selected 'on the basis of stratified random sempling,
At each PHI an NTT investigator workeg for a period of one month,  All new out-
patients were questioneqd for symptoms (non—suggestive and suggestive) and any
patient with defined symptoms (mainly cough for more than one week) was subjected
to & sputum examinetion and also referred for x-ray examinetion at the Dprc,

It was found that 3.5% of the totel new out-patients aged 10 years or more comp- |, ¢ 2%
1ained of cough for more than 2 weehs and of those symptometics, 117 were new < | o>

cases of pulmonary tuberculosis, When the symptomatics were referred for x-ray '3"3 7 [
examination, only 66% agreed to go for x-ray to DTC while ‘only 16% (of the total +*’J“‘f
referred) actually went for X=rey. Each PHI had to examine only one or two .

sputa per working dey.

of cases in & DTP during & period of time (say one year)., Tt was estimated that
about 45% of the total estimated prevalence of cases in a district can be diag-
ncsed in 8 DTP during 5 veriod of one yeer, if all PHIg function according to
the programme recommendations, The workload due to tubercg;gg,_i_gc_:gse-ﬁnding
ig small and can be managed with the existing staff of a PHI. Referral in a

B BACTERIOLOG ICAL DIAGNOSIS OF PULMONARY TUBERCULOS|S - SPUTUM MICROSCOPY
Rao K.P. & Nagpaul DR,

Bacteriological methoq is the most reliable of gll available methods for the
diagnosis cf pulmonary tuberculosis, Bacteriological diegnosis of pulmonary
tuberculosis is chiefly by esputum microscopy and culture, This paper discusses
sputum microscopy from various points of view, Sputum, which forms the basis

of bacteriological diagnosis, is a variable source material. The type of speci- -
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men, its quality, gquantity, bacterial content and viability of bacteria consi-
derably influence the sensitivity and the specificity; ang these in turn would
Vary under different diegnostic situations, One of the reesons for the observel
veriations could be the different criteris adopted for examination; emother
night be due to the observed range of diegnostic situations from an epridemio-
logicel survey at the one extreme to the cases seeking treatment in 8 compara-

In epidemiolegical community survey (ICMR 1968), it hes heen found that culture
positives that were also Smear positives varied from 73% te B7%; whereass emong
patients attending rural general health institutions for diapnesis, sbout 827
of the infectious cases found by culture could alsn be discovered by microscopy_
of single spot snecimens (Rao et al 1966). Sikand (19€5) frem New Delhi
Tub®rculosis Centre, could get 677 of eulture positives by ricroscopy, whereas
Mitchison (1967) found thet 35% were sme&r positive ameng the sputum positive
patients reporting for the first time, In the Longitudinal Epidemiological
Study in the Bangalore orea, 1%t was found that ebout 40% = U8% were positive by
direct emear and the pest positive by culture only. One of the reasons for
these variations could be the different criteria adopted for examinetion and
the different situations from where the sputum specimens are collected,

diagnosis (1.3%) by experienced technicians, Besides these aspects, other

factors like the quality of sputum smear, time spent on examination, type of
sputum-specimen, the use of multiple smears, etc., affecting the sputum micro-

Scopy have been discussed in great detail in the paper. : ,

e cost Bt huctapilogtaalexantnation have aleo been, studled.and mentioned oy

""the paper, end the ¢

e

ost retio between microscopy and culture have been worked

out to be 1 : 6.6. Cost can become an impertant factor in deciding the suita-

bility of bacteriological methods for diagnosis of pulmonary tuberculosis in

various countries ang in different diagnostic situations, s
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CASES OF PULMONARY TUBERCULOSIS AMONG OUT-PATIENTS ATTENDING
GENERAL HEALTH INSTITUTIONS IN AN INDIAN\CITY

>~

Gothi G.D., Sa’()ic Do, Baizy Go V.J. & SWZ R. \

The study was undertaken to investigate the rrovortion of persons with chest
symptoms (cough, fever, pain in chest and haemoptysis) among out-patients
attending the general city dispensaries, and the proportion of pulmonary tuber-
culosis casges among ‘then, §
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The findings of this study are based on examination of one day's attendance at
each of the 19 general dispensaries of Bangalore city, consisting of 2,506
persons aged 10 years or more who had ‘attended the dispensaries for the relief.

of any ailment, The investigation consisted of symptom questioning, examina-
tion of spot sputum sample and 70 mm chest photofluorogram., Sputa were examined
by direct smear and culture, Study duration wes 19 days, spread over three
months.

The study showed that ebout UWT% of the out-patients had visited dispensaries
primarily for relief of chest symptoms. Of these, 2% had evidence of active or
probably active pulmonary tuberculosis and 0,8% were sputum positive cases. It

is concluded that even though there are special tuberculosis institutions in the .
city, a fair number of new and ola tuberculosis patients contact general dispensa-

ries. These dispansaries can therefore contribute considerably to tuberculosis
case-finding in the city, ' y
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ASSESSMENT OF DIAGNOSIS OF PULMONARY TUBERCULOS IS BY SPUTW
MICR'OSCOPY IN A DISTRICT TUBERCULOSIS PROGRAMME

Rao K.P., Bair 5.5., Raganathan N, & Rajalakshmi R.

In the District Tuberculosis Progremme (DTP) the dlagnosis is based on sputun :

. microscopy. Majority of health. institutions in the district are provided with

microscopes for this purpose. In the peripheral health institutions the pro-
gramme activities have to be carried out by its staff after a short veriod of
training given by DIC personnel on the spot. So the microscopy work in the

PHIs is likely to be carried out by any paramedical personnel and not necessarily
by & qualified laboratory techmicien. It is therefore, necessary to know whether
the standard of microscopy carried out by these paramedical rersonnel after a
short training will be upto the mark, i

To assess the efficiency of mmear examination done by these individuals, a study

was, conducted in Bangalore district covering nine microscopy centres in various
types of health institutions, & few months efter the implementation of the

g' (x ; '
Under the DIP & spot specimen of sputum is collected from every chest symptomatic |
attending the health institutions and a smear is mede and examined for tubercle g
bacilli and all positive cases are put under treatment.
The sputum specimens and the smears examined in these nine centres were brought
to 'NTI laboratory. The smears were examined by en experienced leboratory techni-
cian. Duplicate smears were also prepared from these specimens and their
results compared with results of re-examination and centre's examination, All

specimens were cultured by swab method and all positive cultures were subjected
to sensitivity end identification tests,



»

The paper 1g & discussicn op the problems of treatment of tuberculosgig in the
rurcl areas, Ag Buggested therein, gn integrateqg Programme, ang not the speci-
alized anti-tubereulosis service, is the only suitable method to reach India’s

and personne] Under the technical problems, the choice o¢ anti
considered, The anti-microbials should be e
the ratient, - ) s

1 problems listed were: (1) irregularity op drug intake ang
drug eollection; theip identification, (11) defaurt at drug collection, intake
and remedial action, (i11) Raintenance of records, (iv) check Up while on tregt.
ment and beIOWhup after campletion of treatment, The Reper suggests that
regular collection could be taken ag én index of regular dryg inteke, Identifi.




INTEFMIT[ENT TREATMENT WITH STREPTOMYCIN AND ISONIAZID IN RURAL AREA
Govindaswamy V. & Savie D,

e ‘

- This paper studied the acceptahility and applicaebility of the drugz regimen strep-

tomycine 1 gm and INH 650 mgm once a week in & rural area as well as the regula-
rity with which the rural folk took this treatment. Association between the
observed regularity and factors like age, sex , etc., was alsc tc be studied.

107 rural patients'of tuberculosis, diegnosed at 5 taluk hospitals in Anantha~

pur district of Andhra Pradesh on the basis of sputum exemination by direct

smear and/or x-ray examinetion with the help of mobile x-rays, consented to

treatment with intermittent regimen mentioned sbove, About helf of them were

new patients and the rest were 0ld patients who were mostly regular on an

earlier oral regimen. 94 of the above were available for analysis.

The regimen was found quite practicable in the sense that-at no centre was the

study interrupted or discontinued because of the inability of the health centre

staff to give injection., However, its initial acceptability to the patient and
subsequent regularity of those accepting the regimen were quite Iow. There was

very steep fall in regularity during the first 10 weeks of treatment, nearly a

half of the total cases became irreguler during the first 6 weeks. Beyond b

months of treatment, patients who continued to attend centres regulerly for =
treatment became negligible, thus pointing, that injection was not & key varia- :
ble in the treatment regularity of tuberculosis. ;
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SOME OBSERVATIONS ON THE DRUG COMBINATION OF INH+THIACETAZONE
UNDER THE CONDITIONS OF DISTRICT TUBERCULOSIS PROGRAMME

Gothi G.D., 0'Rourke J.0. & Baily G.V.J.

The study reported the applicability of INH-Thiacetazone combination with ref-
erence to acceptability and toxicity.

150 patients from Tumkur town and some nearby villages were discovered during a
mass case-finding programme, of whom 127 including 43 sputum positives were
given chemotherapy with 300 mgm INH'and 150 mgm thiacetazone (TH), in a single
teblet to be taken once a day. All but one of them had the treatment on an
ambul etory basis, Results of treatment in respect of 103 petients are presented
in the paper. .

The overall death rate was of the order of 15%. About twice the number of
deaths occurred emong the sputum positive patients than emong the nepgative ones.
About LOF of death occurred during the first quarter. In all, 23 patients
developed side effects, in 18 of whom thiacetazone had to be withdrawn.

Serious side effects occured emong 5 (about 4%) patients. These patients daid
not report to the treatment centre and could not have been detected, if not

- 24 o



Survivoprs, Among those wi, were deug fensitive ang &€Xamined npt Cne year, COn=

COLLECT 10N AND CONSUMPT 1oy OF SELF¥ADMINISTERED ANT!~TUBERCULOSIS
- DRUGS UNDER PROGRAMME CONDIT 10N

Gothi @,p,, Savie p,, Baily G.v.v,, Rao KP., Nair g5, & Samuel p,

In e11, .g1¢ tubercuiogyg petienta.aged 5 _yeers anc: ahove residing in Bangalore .
city were admitteq to the study, TEey vern Andomly divideg into 6 Eroups gt _
the time of inclusion into th. study, 2op extuination Of urine S&mples,” One

Surprise urine Sample vag collecte 3 fran each.patienﬁ &t the Pre-determineq .
ﬁ?EE?EEﬁEETWEE??EQE?EBllcction. The semples of urine were ¢ollected from ope

8roup gt first-month, ancther o1 8ccong Zonth, thirg 2t fourth month, fourtth at

sixth Ionth, 2ipee at ninats “onth ong 3ix a3 twelvety nonth of treatment, . o -
Urire Samples yrema collectag within 33 deys of drughgggggggign for the month

becayz- the JUgs were Supplied at @ time for the ggig beriog, Urine Specimeng

wern Cramined fop the cnce gthrggﬂgr thelr metabolites. The drug collection

1S Judged op the basgig OF treatmont record ang its'éoﬁEEEption on the bhasig

Of resulig Of urine Gxaniiation, )

Proportion o ~d-Persons jn boty S€Xes collected tha UsS for 10 monthg or
nore, Qxigg_gpgnimens of IlZ gf\pat?ents who hag Collecteq drupgg were\nggigive

Of the total Patientg includeq in the ctudy, s4g nade 10 oy mre lectiong
YT & Derjod op 15 WOBLRS. | The tnigiaq radi al or bact'eri&gisal_st.._a,t“s

| gz_ggzgrihy—oiLdisease-did not influenceaihg‘grug;gollection; however smaiiey
—oortlon of a1g 4, o e

The above findingg Suggest that tpe patientsAwﬁo.collect drusrs algq consume
with faip amount ¢ regularity ang achieve g high degree of bacteriological

Quiesence,
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ASSESSMENT OF BCG VACCINATION IN INDIA = 3RD REPORT
‘Kul Bhushan

In the period 1955 to 1958 the All India BCG Assessment Team carried out an
appraisal of post-vaccination tuberculin sensitivity in mass campaign BCG .
vaccinated 262 schools in 159 different localities with 91 different hatches of
vaccine produced in 'afrns. The interval between vaccination and retest varied
from 1% to 42 months. Tuberculin test wes given with 5 TU RT 22,

\ 1

The mean size of reactions varied from 8.2 to 16.6 with overall mean of 12.5 mm.
Less then 10% of thec mean values werc under 10 mm end less than 10% over 15 mm.
Aralysis also showed that BCG vaccination vas responsible for an increase of 6-T
mm in the mean size of reaction over the pre-vaccinstion level of the non-
infected or 6~7 rm less than that of the naturally infected children.

1/3 of the groups had thelr sensitivity in-reased upto érm and 2/3 by T-11 mm.
Comparing with the highest attainable degrae of tuberculin sensitivity in the
infected 1/3 of the vaccinated group fell short of it by 5-9 mm whereas 2/3 were
within b mm of this level '

Increese in allergising capacity of the BCG vaccine after introduction of modi-
fications in the production procedures in 1355 and again in 1956 in the Madras
Laboratory were seen. Waning of allergy vpto 20 months after vaccination and
boosting thereafter probahly dueto supeinfection was also observed.

In view of the varisble and low levels of allergy in many groups switching over
to production and use of Freeze Dried BCG was suggested.

=000

ALLERGY PRODUCING CAPACITY CF MADRAS AND DANiSH BOG VACCINES
AS SEEN AMONG SCHOOL CH!I.DREN IN BANGALORE

Raj Narain, Xul Bhushan & Subramanian M,

In all, 1,259 students aged 11-19 years from threz boys High Schcol of Bangalore,
formed the study group. They were tuberculin tested with 1 TU RT 23 containing
Tween 80. Boys with a reaction of 13 mm or less to tuberculin test and willing
for BCG vaccination were allocated in 3 groups: (i) to be vaccinated with
Madras vaccine (211), (ii) to be vaccineted with Danish Vaccine (236) Siii) co=
ntrol (no vaecination) seline injection 231). Strength of Madras and Danish
vaccines used was same, 0,75 mg per ‘Aose. After 3 months of vaccination,
second tuberculin test with 1 TU RT 23 with Tween 80 was given to 575 boys
included in both the vaccinated groups end in the control group. A follow=-up

et one year after vaccination was done among 328 boys, who wére again tuberculin
tested. bl

The analysis of deta shows that the mean size of post-vaccination tuberculin

- 96 =



2 BCG vaceinated Broup at one year was not sigﬁificantly different. The mean
51ze of the scar produced by 2 vaccines were also emaller, The rost-vaccination
Allergy among perscns whose pre-vaccination tuberculin induration was 9 mm op

-9 mm, had gn increase of rest-vaceination allergy of a little over 8 m, T+t ig
concluded that the ellergy producing capacity of the Danish ang Madras vaccines

=000=

‘ALLERGY AFTER BCG VACCINATION

Kul Bhushan

The post-vaceination allergy wes higher in two groups (out of 5) vaceinateg by
issessment teams and in other two by the Massg Campaign Teems. TIn one group it
was similar for both the teams. The mean size of five €roups cambined, however,
wes higher in the case of assessment team,

In annther study vhere three techniciansg eech were selected st random from .four
different States for cemperison of techniquesg of tuberculin testing, readirpg

and vacecination with the assessment team, it was found that the efficiency of
the mass campaipn technicians in tuberculin testing and reading differed slpgnie
Ticently from eosch cther and from the assegsment team berscnnel, No difYErences, ‘
however, were noticed in regard to the Post=vaceination allergy. y
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In another study wherein a lerge rroup of BCG vaceinated children was randomly
divided into three small Froups, to avaid eny boosting due to the repeat tuber-
culin tests, poct-vaceinatisn 21lerzy in these was elicited separetely at
interval of one year for three years,

The results show that the meen of reactions at 1 year and 2 years were

similar. In those re-tested after 2 years, however, one~third of persons had
smaller reactions, and one~-third hed very big reactions. While the former could
be the result of wening of ellergy with time, the latter was perhaps due to a
natural super—in?ection. ;o

-In the third year (not included in the vaper) greater proportion of people had

bigger reactions and the level of rost-vaccination allergy wes higher,

The findings of these studies indicate (1) that the liquid BCG vaccine was not
stored properly by the mass campagn teams, (2) that it eesily lost its potency
with time even when stored properly, (3) thet tuberculin testing and reading
techniques of mass campaign personnel though inferior, their vaccination tech-
niques could give comparable post-vaccination allergy .end (4) thaet post.-vacci-
nation allergy not only waned with time, but elso perhaps wes influnced by
natvral super-infection with time making it necessary to clicit post-vacci-
nation allergy soon after vaccination and at more or less n fixed time €of .y
betveen 3~5 months efter vaccinetion.

-00c=-

DOOR TO. DOOR BCG VACCINATION
Baily G.7.d. '

\

The objectives of the presentetion were to understand the operational efficiency
of the centre type of BCG masg campeign in Tndia and how the efficiency especia-
11y the BCG veccination coverages could be improved through adopting a house-
to-house (or door %o door) approsch. . .

The material from three differeat sources ars examined. Firetly, the reports
from the mass capaign ghowing the reported coverages in different age ETOoups ;
secondly, the prescnce of -BCG scards (as an evidence of veccination) as szen in
en epidemiologicel survey done shortly afterwards and finelly the coverages as
cbtained in an operational study of door to door BCG vaccination,

While the mass campaign reported that 35% of the total population was tuberculin
tested (vaccination coverege reports were not available) the epidemiological
survey showed that shortly after the.mass cempaign only ebout 10% of the total
populetion had BCG scars, while 60% were tuberculin negative and eligible for
vaccination. On the other hend in the house-to-house campairn 80% of the eligi-
bles could be veccinated. The presentation also highlights the disadventagebf
& house~to~house programme i.e., that it is slower than the centre type of mass
campeign, ’

=000--



S IMULTANEOUS SMALLPOX AND BCG VACCINATION
Kul Bhushan, Batly G.V.d. & Naidy V.B,

The cbjectives of the study were as fcllews: when BCG vaccination is admini-
stered simultaneously with Primary smallpox vacciration to infants, whether any
immunclegical interferences take place sgs indiceteq by the development of
Vaccination lesion and Post-vaccination allerzy due to RBCG vaccination and the
develorment of the local lesion (teke rate) of smallpox Vaccination; whether
the incidence »>f complications ere highsr emons thoge simultanecusly vaccinated
and, whether +he= Pcpulation will accept a procedure involving two vaccinations,

789 children apcq below one year were admitted to the study. 315 were wvmcci-
nateﬁ'simultaneously with BCGC and smallpox wvaceines (BCG in left arm and smalle
POx in right am A while_g§§_yere vaccinated with_smallpox vaccine only and 219
with BCG v ne only. All 789 children were followed-ur on the 5th and the
2lst day of Vaccination or vaccinations to study the devélonmeﬁt”ﬁf”lesione

At the site of vaccination, 2 ost=vaccinati erculin test was done for
the BCG vaccinateq children on the Q0th day after vaccination, end the results
read T2 hours later.

It was found that there was gg_gyidencgﬂthimmnnnlogical‘1ntezfezggge between
the two vaccines when administered simultanecusly i.e., the develorment of
lesion of emallpox vaceination emong the simultaneously vaceinated aroup was

- similar to the development of the smallpox vaccination lesion ancnz the only

smallpox waccinated groun and, the rost—vaccination allerzy due to BCC emong the
simultaneously veceirated group wes similar to the rost-vaceination allermy
among the only BCg vaccinated group, The complications cue to vaccinations
were very few and similar among the simultaneously vaccinated ag compared to the
other respective group.  The acceptabiligy of simulteaneous veceination waq digh.

The above study has demonstrated that BCG and smallpox vacdeinations can be
administered simultaneously.

ASSESSMENT OF POST=VACCINAT o ALLEREY AMONG THOSE BCG VACCINATED
¥ITHOUT PRE-VACCINAT ION TUBERCUL IN TEST

Kul Bhushan, Nair 8.8, & Ganapathy k.7,

The conventional methods of assessment Of post vaccination allersy ere inappli -
csble in cage of BCG vaceination without prior tuberculin test, Because of
ntvicus edvanteges of direct waceinsation & search for a method of Technical
Assessment of Beg vaccination is important, Following methods vere tried in

- P
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Four groups of directly BCG wvaccineted persons aged 0-19 years were divided
into infected and non-infected by a t.berculin test done within 24 hours of
the veccination., 12 weeks later post.-vaccination sllergy was elicited only
in the non-infected. Varying levels of allergy were seen for the four
groups. This constituted the referenc: method against which technical and
cperational efficiency of other methods was ccunpared,

0-4 years ege group being predominently non-infected when tested after 12

weeks of direct vqccination showed diffcrences from reference test. Thus,
not technically suiltable, Moreover, fcr sufficient children to give valid
results, coverages . of very large populetion wns needed,

Heving found a positive correlstion between tuberculin non-recctor (0-9 mm
tuberculin induration) with 0-13 rm local vaccinetion reactions on the lUth:
day, when the latter were tuberculin tested after 12 weeks they showed
comprretive levels of post-vaccination allergy with the reference method,
Operationally however, this method only gave & marginal ddvantage since 3
instead of 4 visits were required.

Induration size at the site of vaccina’ion after 21 days were not found
compararable with the pest-vaccination allerzy in the reference method,
Operstionally; this method would have been most useful as it involved only
one visit to the group.

Difference between mean size of post-veccination tuberculin reection among
directly BCG vaccineted end in the reactors in the neiphbouring unveccinated
arees as index of adequete post-vaceination alleray in the former group, wes
found to be reasoneble me=thod. Though it needed lesser number of visits

(two only) to the avea but involved grester mmouns of work. Further investi-
gations on this are necessary.

Tuberculin testing nf all diréétly BCC veccinated persons including the
natural reactors about 12 weeks after voccination compared favourably, with
the reference method, as the tuberculin reactors contributed less tnen 1 mm
over (and sbove) the allergy in the vaccineted non-reactors. This method
wauld be useful when rate of tuberculin reactors is less 20% in 0-19 years

age group and their mean size is less than 20 mm. Operationally, it is a
simpler method next only to No.lL shove, Further investigations are considered
necessary for final selection of.this or say of other method.

~000-

BCG WITHOUT TUBERCULIN TEST

Gothi G.D., ¥ul Bhushan, Nair S5.S. & Baily G.V.d.

Considering thet in the BCG Mass Cempeipn low outputs and coverases of RCG
vacceination, done aefter tuberculin test were due t¢ slowness of the campaign

beceuse of two visits to an area, the fear of two pricks and tuberculin tested
@Senting themselves from reading of the test it was thought that if BCG
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1 bator vaccination could de given withcut rrior tuheteulin test without causine any
émplice.tions then the speed of work and outputs could bte mare ther dsuhlead and
coverages Aprreciably tmpraved, For this, the follcwing three studies were
carried out o

. In the first study a rural populaticn of 1,891 was randenly divided into four
groups (i) those tuberculin tested ana vaccinated, (i1) tested but not vacei-
nated, (i11) nnt tested byt vacciuated, and’ (iv) neither tested ner vaceinatna,
Induration site nf tuberculin teet apg vaccination were read op the 3rd, 6th =-g
9CtL days, Iater on, e.nhtncr‘ tuberculin test was done on the 90tk day. Both

2xillae were examined on Q, lith ana 90th day and x-rov rictures were taken on
0 day, 90th day end 3f§ter_,,mgye=_1_1:, : :

g v

The results showed that t

~ecurred locally at the site oflﬂﬁﬂin&ion%eacm:s,-thgxggge_ also
DEMMML,&;:@&& the non-reactors ctent of 45%),
There were no di ffererces as mmwmct-
. frions) Botween reactors and non-reactors neither was there evidence of
f w2 | eXacerbat , ; -disease nor eny flering up of dormant focii Primary
Q?;@ . /ccmplex) in the form of new ‘disease, il o - $e

“
§
!
4
1

1

In the second study out of 1,520 population from 4 viliages, 1,186 were voth

tuberculin tested apg simultaneously. vaccinated. . Examination ©of -loeal reactiins
deily from one to nine ays, on 19th end the 29th ' ;_c,onﬁiﬁadtﬂi_emndings of
rst study in regapd to the local reaetions, In th _p‘gtuqy &xillee were not

i
{
i

R

4 In thid third stugy because of larpe local react
" tors its dcceptability by the pudblic wag invest
i vaceination was given in one Gen ral v “folloved by , ) :
; & group of villages st q distance ‘of 1.to:2 kilameters frop the first onec ang

‘ ' weeks. -The large local reactions
saowed no rse e A, ptebility of Boc vaceination 4n the neiph-
beuring vil ageg, rather g slight improvement in B vaccination coversges with
i time was seen, ' it : R S ; , -

fram one enother at en interm,qtjl. 2 and 4
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A COMPARISON OF THE COPENHAGEN AND MADRAS Liouip 806 VACCINE

“Kul Bhushan, Nety S.S., Ganapathy k.7, g Vijay, Singh N

On 2 predetemiﬁed date in each of ~«four cansecutive months both laborastories
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supplied to the Research Team one week 0ld and fresh vaccines from their respec~
tive BCG strains and only fresh vaccine out of strains borrowed from the other
laboratory, Vaccinations vere given by these six vaccines every month, in two
consecutive weeks randomly, to 2,978 tuberculin non-reactors., Post-vaccination
allergy was elicited 10 weeks later when size of BCG lesion was elso noted,
Viable counts on all vaccines were done by Madras Laboratory.,

strain and that Madras Laboratory produced better vaccine than Copenhagen Lab- o iy
oratory. The vaccipne producet from Copenhegen strain in Medras Laboratory on- " ot

induced the highest level of allergy. The stability of vaccines produced from" pl &
Madras strain was found to ve unsatisfactory. Results according to vaccinationp Skt
lesion size more or less confirmed the above findings. They, however, were not 5-7
corroborated in terms of viable counts., - !

Considering that the inferior quaiity of Madras BCG in was due to mutation
over time, seed lots of suitable BCG strain woula ensure uniformly potent vaccine
from Madras Leboratory, ‘- :

AN s =000=-"

BACTERIOLOGY

AN -INVITRO STUBY ON SENSITIVITY OF TUBERCLE BACILLI TO THIACETAZONE (TB1) 7
‘ Rao K,P,, Nair 8.S. s Naganathan N, & Ramanatha Rao G.

Tuberculosis Demonstration .and Training Centre, Bangalore, and from the mass
case-finding studies in semi-urban area:, Drug sensitivity‘tests for Strepto-

arpear on drug free media, Large sensitive bacillary population required higher
concentration of thiscetazone to inhibit the growth » Suggesting standerdization
of inoculum size for sensitivity tests, Prolonged incubation period cn drug §
slopes showed profound influence on the level of drug inhibiting concentration
of thiacetazone; with the increase in incubation reriod, fell in growth of
sensitive culture was observed even on high drug concentration, The reproduci-
bility of this observation on duplicate specimens from the seme patients after
er intervels excluded the prossibility of experimental error. A reduction
in the inhibition of growth of sensitive orgenisms on drug media with time is
presumed to be due to either -.deterioration of the drugs in the media or due
to adaptation by the micro-orgenisms. ‘
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Cultures classifiéd sensitive to the three first line drugs or resistant to one
or mor<, showed no different in the rattern of sensitivity to TBI1,

=000

A CGVPARATIVE STUDY OF PREVALENCE OF DRUG RESISTANCE TO MAJOR
' ANT I =TUBERCULOS IS DRUGS

Rao K.P,

This report brings out the fact that prevalence of drug resistance among tuber-
culosis patients varies in different situations. The situations considered are:
(1) sanstoria, (i) Urban_Tubercules;ngQl_inic, (111) Rurel General Health Dis-

pensaries, (iv) the mass _case~finding among selected 8roup of population ana
“(v) survey of general population, ~ £ . '

The prevalence of drug resistance (INE, Streptomycin ana PAS) is found to be
highest (53% to INF) amon atients under situation (i) eng lovest (11%) emong

. batients discovered in tuberculosis SUrveys. Among newly disgnosed .culture
positive tuberculosis petients of wurban tuberculosis clinic, rural general health
institutions ang selected case-finding programmes, proportion of patients with
INE resistant organiemg were 26%,. spectively. The resistant rates
were -generally hiphest in age group 25 to bk in a1 5 situations, case-wise
rates were not significantly different. The prevaleénce of INH, Streptomycin
resistance among ratients found in specinl mass case-finding tuberculosis Pro=-
gromme, were significantly lower than among patients attending special tuber-

- culosis services or general health institutions, . '

Tevalence of drug resistauce in the community,

AThis reper highlights the fact that Prevalence of drug resistance amo ng patients
attending tuberculosis services end general health institutions is not & true
——a. -A--—————M\N_ﬁ

index of the

=000=

A COLD STAINING METHOD FOR TUBERCLE -BACH;LI USING CﬁLOROFORM
Rao K.P., Naganathan N, 4 Fair S.8.

The difficulty in staining tubercie bacilli is believed to be related to the
complex surface structure containing a large amount of unsaponifisble wax, Any
staining technique which can counteract the influence of this wax could there-

- fore be expected to give better results. The standard method in vogue is by
the application of heat which renders the bacilli permeable to aqueous dyes,




-3k -

Several attenrts have been made to develop a cold staining method for tubercle
bacilli as for other organisms.. ' Since this wax is soluble in‘'chloroform, a cold
staining method using cerbol fuchsin containing chloroform was developed and the
results of staining by this new metbod have been compared with the conventional
ZN method in the present study. ' :

Trirlicate smears were made fram 186 specimens and smears of each were stained
by ZN, CS and FM methods. The results of examination of dunlicate smears by 7N
and CS methods show a higher degree of correlation with 757 showing identical
gradingz and onlyﬂ%\ vere nositive by one and negative by the other method. The
reliability of thege niethods was Jjudged on the basis of culture results and
egreement among themselves, The cold staining method was found to be as effi-
clent as ZN method in detecting different gradings of culture rositives, Felge
positives with this method were significantly lower than by ZN or FM microscopy.
Some possible explanations for the relatively less mumber of false positives
under CS method have been discussed in the peper. '

=000-
GENERAL

DISTRICT TUBERCULOS IS CONTROL PROGRAMME IN CONCEPT AND OUTLINE
Nagpaul D.R.

This is a conceptual account of the District Tuberculosis Control Programme,

The district Tuberculosis Programme was formulated by the National Tuberculosis
Institute in 1962 to form the basis of a community-wide programme to deal with

the challenge of a large, predaminantly rural tuberculosis problem in this country.
The limited resources in th ed per el and equipment,

made it necessary that the programme be simple, easy to aprly and widely
acceptable, ' - s :

The DTP. includes provision for tuberculosis cagse-finding, treatment and nre-
vention throughout the district from the 'health institutions in an integrated
manner, Case-finding is carried out emong the symptomatics attending the
health institutions primarily by sputum examination and treatment is offered on
ambulatory domicilisry basis, N = ‘

District Tuberculgsis Centre (DTC) represents the pivot around which the inte-
grated DIP rewolves. DIC tekes up all the responsibilities in respect of the |
programme on behalf of ;the District Health Authority. It undertakes rlenning, *”}""F“ ‘
implementation, coordination and supervision of the DTP in the entire district Nl
besides offering the usual disgnosis and treatment service to the population,

under its direct care. Health institutions other than DTC which rarticipate

in the DIP are called "Periperal Centres"., These are categorised into

"Microscopy Centres" and "Referring Centres" depending upon possession of

microscope or otherwise. Both categories are full-fledged "Treatment Centres".

Sputum exemination is offered to all symptomatics reporting at "Peripheral

Microscopic Centres" and if found positive for AFB the patient is motivated and

put on treatment immediately. DTC maintains the important "District TB Case )
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Index" and offers "referral” X-ray examination to the sputum smear negative
symptomatics referred by the "Referring Centres", One BCG Veccination Team
also works under DTC. There is one DTC in a district and the already existing
TB clinics become just "Sub~Centres" under one DTC, .

Key staff consisting of a Tuberculosis Officer, a Treatment Organiser (T0), a
Laboratory Technician (LT), an X=-ray Technician, BCG Team Leader and g Stati-
stical Assistant is required to provide service from the DPC ang to organise
the programms of caso=-finding ang troatmont in intasgratad mannar throughcut
tho district from 2ll availablo institutions of Ganoral Health Sorvices.

.=000=

PROBLEMS OF MA INTENANCE OF HOSPITAL EQUIPMENT

Menon V.A-

In an invostigation cartisg out, at tho instancs of Govormmont of India, Mr Ern-
bourg, W.H.0. X-ray Tochnician, in 1960-€1 founa that botwean 40% and 50% X-re

wipmen ‘ mont and quagi- vormmont mediecal institutions a1l
over tho country. Thig papor deals with roasons end ‘suggests & rem for

improving the situation hecause when society creates an institution for deli-
‘vering health care to the comunity, it expects the institution to give fair
ret resources. When facilities made availabie o such
an institution are not put to use, when required, then the community loses,
This paper also suggests e methad of evaluation of the loge incurred by the

One of the main reasons for non-utilisation of available facilities ig the un-
serviceable condition of equipment., The main cause for this state of affairs
is poor: t paucity of main available: These two
-reasons make servicing of equipment very expensive, Administrative constraints
under which the institution delivering health care works makes the costly service
inaccessible to them or creates considerable delay in its aevailability,

Rs.T1 million, cen be brought down to 11 million with anmal expenditure of only
: 1us ~ 3 million every year by

o ;
Ay Of Detter facilities. For this-purpose an investment of 3.5 milifon is -
required on capital account for creating a training centre for maintenance
personnel and Q.8 million for running 1t, Such a Centre can provide the man-
power required for running a country wide organisatipn.
! =000= .




of p;gg;gg»reductiog will only be 8 very costly attempt at DProving the obvious
and will possibiy leaqd to fruetration. Hence, g different methodology of
88Segsment has to he adopted,

the programme &re being fulfilleq ig referred to gg assessment of efficiengx.
Such assessment 8eems to be g Practicedble solution to the problem of a8ssessment

i) the effioiency of reporting from peripheral hsalth institutions to the
district level and from districts to State ang Central leveig is
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OPERATIONS RESEARCH IN PUBLIC HEALTH -

By

STIG ANDERSEN*

1. Introduction

The spectacular progress of public health in
certain parts of the world during the last cen-
tury, and notably in the last half century, was
a result of a cumulative interaction between a
large number of .factors, chief among which
are two broad groups "of factors: economic
progress and the development of science. The
gradually richer society could afford to buy
‘more and more Public Health Services,
improved public health in its turn accelerated
‘economic progress, but also—and this is the
crux in the present context—the technical

-means of the Public Health Services became .

invented and developed more or less at the
time when the increasingly prosperous society

could afford to apply them. The research that .

was needed during this process was mainly
inventive and experimental. ;

The situation -in the under-developed coun-
tries by mid-twentieth, century corresponds in
sume respects to the situation a hundred years
carlier in the rich countries; economies that
cannot afford to buy an adequate Public Health
Service and a state of national health which
hampers economic progress. However, the
decisive difference is that a very large part of
the inventions and experience in techniques are
now available to apply in logical systems as
and when the economic position permits—and
forces—the authorities to develop the public
health service. This relative preponderance of
technical knowledge over eceiomic capacity is
the social fact which necessitates a new type
of research. The research which is foremostly
needed in thée poor countries of *the world is

1

not inventive and experimental research; the |
demand of these societies is no longer for new
techniques. and new inventions to improve
their human material to a level they can now
afford; their demand is fof systems composed|
of largely known techniques which give thei
optimal utilisation of scarce economic re-
sources. Research that satisfies this demand
can be called application research or, borrow-
ing an expression from certain other fields:
Operations Research

25 Operations Research

. The techniques of Operations Research have

mainly been developed, after a start in the
military field during and after the Second
"{_World War, in the fiel

( industrial manage-
There is little likelihood that opera-']

ment.

“tions research in public health can reach a

stage, for many years to come, where it can
utilise directly many of the mathematical pro-
gramming techniques which have been deve-
loped for military and industrial purposes,
However the basic concept of research into total
systems which, in principle, can be translated
into mathematical models, can and should be
adapted to the needs of public health services
research. The name operations research im-
plies that it involves research:into some or all
aspects of conducting or operating a system,
a business, a service, and treating the system
as a living organism in its proper environ-
ment; thus it distinguishes itself from laboratory
research.

The following are the major phases in opera-
tions research, adapted byi‘the author from

* Sociologist and Senior WHO Officer,

National Tuberculosis Institute, Bangalore, India.

{41
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Churchman, Amoﬁ und Amo[/ (1957) - and
Houlden (1962) ‘

il I’ounuldtmv the problem, including defi-
nition of the objectives.
Collection of data relevant to the prob-
lem. ‘
3. Analysis of data to.produce a hypo-
thesis and 'a mathematical model to
represent the system under study.:
Deriving solutions from the model.
Choosing the optimal solution and fore-
casting results.

6. Testing out the optimal combination of
interventions, with controls in-built in
the system to keep continuous check on
the hypotheses

7. Recommending implementation of the
solution, including the control system.

The concept of an operations research team

Is an important aspect of operations research.
No one single person possesses all the neces-
sary skills and ¢ experience to conduct worth-
while operations research. Usually a team in
industry comprises scientists in the fields of
xathematics, statistics. economics and engi-
neering, in addition to experts in the special
ficld under study. Sometimes the team  also
includes a professional logician or a. specialist
in the science of scientific methods.

2

J

4~

3. Operations Research Applied to Public
Health Services

The need for applying an  operations
research ap I)IOJC“I to public health problems
has during the last few years been recognized
by a few IOI\,E‘J.A[CLI public”health administra-
tors particularly in the United States and in
the United Kingdom, see e.g.-Committee of
Enquiry (1956). and Bailey (1962). One of
the problems that has particularly had the
attention of operations researchers in these
countries 1s hospital planning, see Bailey
(1957).

There is no doubt that many public health
administrators in the poor nations of the world
are solving problems in ways implicitly akin
to . operations research. However, it  is’ the
contention of this paper: that a more explicit
adoption: of - an operations research approach
would be of the greatest benefit to the Public
Health Services @ of these nations. Moreover,

_operatfons ‘reseh: ‘ch should be applied not only -
[ detailed problems within the -

for" solution®o
services, but,! more * importantly, * to larger
systems within them, as well as to the entire
system of the Publit Health Service in the
nation. A modest attempt to apply operations
L
¢
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rescarch to one system within India’s Public
Health Service is being made by India’s
National Tuberculosis Institute in respect of
the developing National Tuberculosis Pro-
gramme. -The Institute is only at the begin-
ning of its efforts, and only a few aspzcts
have been dealt with in published papers.
Andersen & Piot (1962) gives a summary of
the operations research approach of the NTI.
Raj Narain (1962) summarizes the extent of the
problem to be. dealt with, Waaler, Geser &
Andersen (1962) attempt a first formulation
of an epidemetric model, and Banerji & Ander-
sen (1963) and Andersen (1962) deal with
certain sociological and economic aspects. A
provisional “optimal combination of interven-
tions” is suggested in Piot (1962). The present
paper suggests that operations research be
applied to the whole system of a Public Health
Service and attempts to foresee some of the
types of problems which an operations research
team would be faced with, divided into the
seven major phases of operations research
listed "above. In principle the problems out-
lined would be common to a good number
of countries in Asia, Africa and Latin America,
but here and there if may be apparent that
India’s Public Health Service has becn con-
sciously or uncensciously in the author’s mind.

3;1 The Phases of Operations Research
3.1.1 Formulation of the problem

The first and perhaps one of the most
formidable challenges to the operations rescarch
team is the precise and explicit formulation of
the problem. What is the system under study?
Does it comprise the entire health field of the
nation? Or can the team at least confine
itself to that part which is under direct public
control? How does the team define the boun-
daries of its field “towards other public under-
takings the expenditure on which can be
considered alternative to expenditure on public
health? Can it evaluate public health out-
puts without ccmparisons with results of alter-
native investments? It is not unlikely that it
may be found necessary to confine the first
stages of a syslems analysis to one or.,a few
local areas, and perhaps even, to begin with,
to a given total budget so as to reduce the
total number of variables.

Even if, by this and other means, the system
under study is brought down to manageable

-proportions, the team is left with an equally

arduous task: the definition of objectives. At
first glance it may appear puzzling that this
should be part of the researchers’ function. 1t
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is usually, and rightly congidered outside the
province of the scientist, as a scientist, to de-
cide or interfere with the objectives of a
service, which are determined by the executive
and ultimately by the people and its elected
assemblies. However, in modern complex
societies the popular will and even the execu-

. tive’s objectives are not necessarily very trans--

parent and they are usually difficult to translate
into scientific terms. Conceivably, the admini-
strative and political heads of the Public Health
Service could be assumed to want “the maxi-

mum utilization of the given resources towards,

the promotion of health among the people”,
but the operations research team would require
far more specific objectives than that. -A
major obligation of the team in the first stages
of its work is to guide the executive towards

- very specific definitions of objectives, (If the

team never achieved anything .else this would
in fact be an extraordinarily valuable contri-
bution). ] :

The team must stimulate the executive to
define the objectives by putting to him the
logical alternative: what is meant by ‘“given
resources’? Cannot the resources planned to
be expended on public Health services be in-
creased or reduced, if the expenditure can be
shown to be more O less profitable than

assumed?  What is meant by “promotion of

health”? One might particularly - wish  to
emphasise one of the two entirely different
aspects: 1) the state of health itself, in a
certain distribution in the population, which
again might be viewed under a) absence of

ill-health and b) presence of positive health, .

or 2) existence, in reasonable proximity of the
thus distributed population, of a confidence-
inspiring health service. Again, “‘among the
people” must be far more sharply defined;
assuming that equality is a guiding principle,
are qualifications (o the general equality
principle to be considered permissible, €.g.
emphasis on highly productive  groups, Ot
children versus old people? Among the most
difficult problems are those of the dynamics
of the objectives:
target-setting?  Or should the formulations be
more dynamic and relatc to the development
over a period? If so, which period? and
should they be related to the concomitant
cconomic, demographic and other social deve-
lopment?

Already at this stage the team will have
to start considering the terms of the solutions,

particularly on the output side.. When the

team—and the executive—have agreed on a

sat of general objectives, they  have to be

Should there be date- .

specified, perhaps in the form of indices, some
of which probably can only be formulated in
the course of the data collection process. The
demands in these respects will become clearer,
when the data collection and model construc-

* tion are dealt with, below.

. 3.1.2 Collection of data

The collection of dafa is inexiricably related
{o the formulation of objectives, above, and
the - formulation  of the * hypothesis, below.
Data collection, no doubt, is bound to . be

.‘exterﬁiﬁé'fbﬁ"t‘it must also be strictly economi-
| “cal, and, strictly relevant to the objectives and

the hypothesis. It can perhaps be said that
data collection, in present day public health
services research, is relatively over-developed.
A wealth of material, no end of official
reports, quite a bit of scientific data, become
available every year, but this material is rarely,
if ever, related to clearly formulated objectives._
and hypotheses, and it is therefore of far too
little value for decision making. For this very
reason, the operations rescarch team will have
to supplement existing data considerably: but
it should only collect data that are strictly

“necessary for its other functions and it should
' hot . be  hesitant about making “informed

guesses” when it finds that data collection on
a particular subject (s out of proportion in
cost to the importance the data will have in
the total system. ' Naturally, the team will rely
extensively on sampling techniques. This s
particularly true for a large part of the output

functions, where a good deal of the informa-

tion is to be collected among the general

- population.  On the input side, cost of services,

training of personnel, medical stores handling,
administrative and - technical operations, data
collection will largely be “total”?, since the
number of units to be observed will often be
too ¢mall for sampling.. The major part of

_ the data to be collected under this phase will

be on the system as it now works and the
results that are now obtained. But under
many circumstances it will probably be found
necessary to supplement these data with  a
limited amount of data of a more experimental
type. Such public health, “experiments” have
for example been found useful by India’s
National Tuberculosis Institute which is con-
ducting a series of comparisons of organiza-
tional approaches to tuberculosis control in a
number of primary health unit blocks in South
India. The detailed protocols - for these so-
called operational investigations are available
(National Tuberculosis Institute (1961).
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For its data collection functions the opera-
tions research tearn will have to employ special
investigators.  Depending on  the fields in
which data are particularly lacking, they may
need medical officers, various kinds of para-
medical technicians, accountants, social investi-

gators, demographic investigators. Most of

these categories must be given special courses

in interviewing tuchmques

" One phulomenon must, be menuoned in this
context: the effect ' of  observation on  that
which is observed. . That is a difficult factor
to deal with in all scientific enquiry, but it is
particularly disturbing in opemt;ons research
where  “experimental conditions” cannot, in

fact shall not, be ’estabhshcd This observer-.

effect must be kept constantly in view, partly
in the data colir::c{ion and the test runs (see
below) themselves, where all devices must be
employed to minimise its influence, partly in
‘the analysis where the effect which nevertheless
remains must be accounted for,

3.1.3 Analysis and hypothesis formulation

The formulation of the hypothesis or the
construction of the ‘'model to.represent. the
system under study may be considered the
pivotal procedure of operations research in the
fields where it is now relatively highly deve-
loped. By far the largest part of existing
literature on operations research deals with the
mathematical and statistical problems involved
in this phase of operations research (an ex-
ception is the very useful book by Eddison,
Pennycuick and Rivett (1962), which gwes an
overall review of operations research in indus-
trial management in largely non-mathematical
terms). There is also no doubt that the
pioneers in operations research in public health
must strive, within a few years, to reach the
stage where at least simple models depicting
a pubuc health. service can be constructed.
Such models will probably be input-output
moda,ls of the type which are particularly
employed in econometric research. However,
with a system as complex as a whole national
health service, with inputs that can only with
the greatest difficulty be translated into com-
mon terms and, particularly, with outputs the
units of which vary from, say, average nutri-
tional status of a population to, say, average
health service consumer satisfaction, it must
be considered unlikely that comprehensive and
useful models strictly mathemetically formu-
lated, will result from the first few years of
the operations research team’s efforts. This
does not by any means defeat the purpose of
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- research team can very well,

adopting operations research techniques  in
public health. Firstly, for quite some time,
invaluable contributions can be made by the
other phases of the research: the careful
formulation of the problem and the objectives,
the purposeful, sconomical collection of data,
the precisely formulated and carefully evaluated

‘test runs (see below).

Secondly, while it may not be possible to
formulate the model -or the hypotheses wholly
mathematically to begin with, the operations
and will, think
mathematically, i.e. loglcally, in makmg the
formulations under this phase; they will think
in terms of hypotheses, assumptions, para-
meters and prognoses precisely expressed and
systematized—committing themselves so that
they expose themselves to the test of verifica-

tion.

The model is ‘a simplified exphc1t descrip-
tion of the existing Public Health Services, the
clements and factors of which it consists and
relationships between them. It comprises the
input of resources, in terms of money, mate-
rial, personnel training, in terms of preventive,
curative and educational services, in terms of
administrative, decision-making and evaluating
machinery, in terms of geographical and func-
tional distribution of resources. It comprises
output partly in terms of operational achieve-
ment, public participation in services, numbers
of relevant health personnel actions, again
geographically and functionally distributed,
partly in terms of fulfilment of declared objec-
tives, including disease control, health promo-
tion, demographic change, consumer satisfac-
tion and economic effects. The construction
of such a model, even if vastly simplified, is
in itself a complex affair. However, the
operations research team cannot be satisfied
before it has at least broadly outlined the rela-
tionships of this model to the whole social
system, i.e. the interactions of the public health
system with, the rest of the system and the
partly supplemcntary, partly competitive rela-
tionships between investments in public health
and alternative investments.

The operations research team will, certainly
in the first phases of its work, severely limit
the scope of their model in order to keep it
within a reasonable degree of simplicity. Firstly
and foremostly, it would no doubt find itself
forced to diSregard other sectors in the social
gystern to begin with. As already mentioned,
under definition of objectives, above, the team
would perhaps also start with the assumption
that present resource allocation to the total
public health service is an unchangeable para-
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meter. Furthermore, it would restrict the
inclusion of objective fulfilment in the model
to a very few simple indices. Finally, but not
least, the team would attempt to construct the
whole sysem in terms of a manageable number
of key variables. .

One of the central functions of the team is
the selection of what is to be considered, at
Jeast provisionally, ‘the key variables of the
system. In such a complex system as a health
service, no model or hypothesis can ever be
expected to comprise all the innumerable inter-
dependent variables of which the system con-
sists. Among them, the team must choose the
key variables, 1.e. the variables the changes of
which bring about the largest effect in the total
system. Though observation plays its consi-
derable role when this choice is made, there
can be no doubt that insight and more or less
intuitive understanding of the system will be
of decisive importance. This is the situation
where all team members, with wisdom and
patience, even humility, must sort out what is
true insight from what is merc prejudice.

It is in the formulation of these hypotheses
that the teamt work is put 1o its acid test.
There can be no strict delimitations of the
functions of each team member; everyone must
contribute his insight, skills, expericncc——and
his tolerance and patience. The logistics and
and methodology may well be largely contri-
buted by the mathematician and the statisti-
cian, and the material knowledge by the public
health administrator, the epidemiologist, the
economist and the sociologist, but unless they
gradually all get a considerable grasp of each

others’ subjects they will be unable to make -

their full contribution.

Examples of factors and relationships which
would beyond doubt be part of the model are:
Input: the total health budget, its geographical
and functional breakdown, inflow and outflow
of personnel, quantity and quality of training,
inflow, storage and consumption of “durable
and non-durable goods, distribution of all types
of health services and institutions; output:
operational achievements seen from the side:
of the services, including for example, partici-

pation and attendance, vaccinations performcd, .

number of child births assisted, wells con-
structed, drugs distributed; otherwise the out-,
put part of the model can probably afford to
be rather sketchy and give four or five indices,
as mentioned above e.g.—dem’ographic: crude
or age-specific death-rates and birth-rates,
epidemiological : prevalence of two or three
major diseases, educational : at Jeast one index
of health educational status.

“health personnel.

.gination

creative

3.1.4 Deriving sclutions from ihe model

The solving of the model consists in a long

_ continuous series of theoretical input changes

in the model and calculation of the probable
output changes. Input changes range from,
for example, replacement of female health
visitors with male or simplification of proce-
dure for indenting supplies, to, for example,
major shift of emphasis from curative to pre-
ventive services or radical reforms in the
organizational machinery or in the training of
The solutions theoretically
carried out—on paper and in digital computers
__will have the form of combinations of inter-
ventions in the existing system. The number
of possible combinations of interventions,
naturally, 1s virtually infinite.

However, two factors will contribute to

restricting the number of combinations to be

deemed worthy of study: Firstly, the team’s
choice of key variables in the system (which
may, admittedly, be revised in the course of.
the process of deriving solutions) will limit the
number of even theoretically possible solu-
tions. Secondly, the economist will constantly
keep the team in check in respect of what Is
economically feasible; the public health ad-
ministrator will have a similar function on
administrative  subjects:  the epidemiologist
will restrain enthusiasm, for example, concern-
ing the possibilities of “eradication” of specific
diseases: the sociologist will no doubt often
have to remind the team of what is socially,
psychologically and politically acceptable, and
the statistician and  the mathematician will,
among other tasks, certainly see that the ima-
of the team does mnot  (ransgress
reasonable limits of calculability. Finally, and
most importantly, the common Sense of all team
members will restrict the field of theoretical
study to sufficiently few combinations to make
it possible to derive solutions = before the
administrators become oo impatient about
the results.

When this is said, however, one should no
forget that it is exactly in the play of the
imagination . of the ‘team—togethe
with its scientific testraint—that the hope lie
of considerable improvement of the system:
under study. Within . reasonable limits . 0
realism and practicability, the team shoul
play a very free game with the multiple factor

and relationships involved, combine and 1€
combine until theoretically optimal combine
tions are approached. - This “game” will cor
sist of an iterative process of varying the valu
of a small number of variables while keepin

the remaining variables constant. In th
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process,  a- number of, at least . apparently,
virtually equally “‘good intervention combina-
tions will be pursued, until the team ends up
with, perhaps, five or ten combinations the
output results of which appear to be of com-
parable magnitude.

3.1.5 Choosing  the optimal solution and
forecasting results : >

With a limited number of intervention com-
" binations thus arrived at, the team faces the
choice of one of these solutions to be put to
a test (under some circumstances the team may
find it desirable and possible to put more than
one solution to a test).

Before making this choice the team should
consult the executive. The various interven-
tion comibination are likely to differ from each
other particularly in: two major respects:
firstly, there will be a variation in regard to
the degree of departure from the cxisting
system, secondly, the solutions will differ in
respect of the degree to which they are cal-
culated to fulfil each of the three, four or five
major obiectives.

The team is-now in a position to present the
executive with a set of specified proposals for
interventions with details of changes needed

in  the system and consequences of these.

changes. The choice shculd be a' collective
choice of the executive and the team, but no
doubt with a final veto-power vested with, the
executive,

Once the choice is made (and this could be
of two or three combinations of interventions,

as mentioned above), the team proceeds to

working out the details of implementation of

input changes and details of the prognosis of
results, operaticnal as well as in terms of ful-
filment of objectives.

These details should in the first instance be
worked out only for the test run area; and

they should ‘specify not least the exact time- -

table of ' implementation. One would hazard
to guess that a good deal of the intervention
would lay major emphasis on training changes
and, again a guess, would comprise a series. of
manuals laying down the functions, in greatest
possible detail, of all personnel engaged in the
public health secvices in the area.

A crucial part of the solution is the prog-
nosis. This prognosis will partly forecast the
change in operational achievements, partly the
change in results (mostly in indices) in terms
of. the declared objectives. In this prognosis
the team'is to prove its worth. Their task is,
at least in principle, relatively simple as far as
operational achievements are concerned: for
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example, this and that change in attendance to
out-patients departments, this change in turn-
over of such and such drugs -in the medical
stores depot, so many new closed and chlori-
nated wells in so many villages thus distributed
over the area; though even in these forecasts
their skill, not least in judging human frailty.
will come to a severe test. But more difficuit
by far, both principally and practically, is the -
team’s task-of forecasting the results proper in
terms of the objectives, so much more so as
they cannot afford to omit any of the major
aspects of health and disease in their forecast,
For example, while incidence of small-pox may
not necessarily be comprised in the model
describing the existing situation, the forecast
should probably include an opinion on the
likelihcod of small-pox outbreaks in three and
five years’ time.

Cne of the most important cbstacles for the
output forecast relates to the relative slowness
with which health status, health consciousness.
health action, health habits, etc. develop. Even
rather radical changes in several aspects are
not observable in less than five or ten years’

‘time, because the variation within the material

is so huge. The team will therefore probably
have to select a range of indices with varying
reliability and varying sensitivity, so that
changes in at least some of them are observ-
able after a rather short time, say, two years,
and if these indices are then, as one would
expect, relatively unreliable, one must await
their gradual confirmation by more reliable,
but less sensitive, indices during the following
years. ;

The form of the prognosis will largely be
statistical and conditional, where the results,

for example, are expressed in terms of 19 in

20 chances of this or that value being within
sych and such, limits, provided the operational
achiecvement atttains such value, and within
such other limits if the operational achieve-
ment attains such other value.

3.1.6 The test run and the control system

The test run is not a central part of opera-
tions research in industrial management, but
it is likely that it should play a key role in the

.application of operations research to public

health services. The first operations re-
search. teams will not only have no experience,
at least in this particular field, but they will
also, on the whole, have far less operational
knowledge and less epidemiological, socio-
logical and psychological data, compared
with the knowledge and data available to
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their colleagues in industry. Their system

will not be vastly more complex than the -

systems in industry, and it will be rather less
complex than econometric systems, but in
comparison with industrial, researchers the
team will be confronted with a larger number
of factors which would not be within their
ambit of control (though the demand for
health services is probably just as foreseeable
as the demand for, say, nylon stockings).
Under these circumstances it would seem
advisable to give rather heavy emphasis to
the test run. Operations research in public
health has, in the practicability of test runs,
a considerable advantage over econometrics,
where test runs are virtually out of the ques-
tion.

The most important characteristic of the
test run is that, while limited geographically,
it is true to life in every possible aspect. It
is true that the: observer-effect mentioned

above will play a role; it is also inevitable

that the personnel executing the test will
know that they participate in a special
programme and that this will influence their
behaviour. These factors must be rigorously
controlled, and in the evaluation of the test
run they must, as far as possible, be taken
into consideration.  Risking - to state the
obvious, it may perhaps be mentioned that
the test run is in no way spectacular, a show-
piece: the test run operators are, with as
little fuss as possible, quietly told to follow
such and such new instructions which, in
many cases, may not be strikingly different
from existing ones, though probably often
more explicit. The test run area should be
of manageable size, but it should be suffi-
ciently large to provide observations for
proper statistical inference. Thus, it would
seem necessary to have no lsss than 60-100
basic health units. (centres, dispensaries) in

the test run area, so that their operational

achicvements can be analysed as proper distri-
butions.

The major difference between the test run
and the final national implementation is that
the former has a more intensive control
system. Even the final implementation  will
have, of course, a carefully planned control
system, but for the operations research team
to derive full benefit of the test run they
require a particularly good apparatus through
which information on all aspects of the
operations and their results are fed back to
them. This feed-back information will con-
tinuously be analysed and compared with the
prognosis and whenever key variables attain

v

values outside the pre-determined limits of
variation these new values must be fed into
the model and the hypotheses and the model
sclved anew. The question will soon arise as o
what' extent to allow change to be made n
the test run programmes, if and when they
turn out to run wide of the mark. In prin-
ciple, the test run should no doubt be allowed
to run itself out without modification, and
new test runs in new areas implemented if
need be, but the team may have to find com-
promises between this principle and practical
necessities.

Although the control system should largely
be in-built, i.e. the operators and operations
report themselves on their performance, the
test run will need additional investigations
staff to conduct sample investigations of the
results (mainly interviews of population) and
even local statistical assistance to cope with
the very large material which the team will

require.

3.1.7 Recommending implementation

The last link in the chain of operations
research is implementation of the solution in
the whole system, and establishment of a total
control system, i.e. an evaluation machinery
with an apparatus for new decision making
when the key variables change beyond pre-
determined limits. * In industry (and in the
military field) such implementation follows
more or less automatically after the final solu-
tion has been arrived at and tested, though
even here the stock-holders may insist on
having  their last say. In a public service
there may well be considerable . obstacles
before the rational solution is put to work.

This rationality may in the first place be
questioned by the executive and by the public,
and even when the rationality is recognized
the solufion may be deemed politically un-
acceptable to special groups or certain political

. parties including the party. in~ power. How-

ever, in principle even such factors should
already have been taken into consideration
by the research team—this is one of several
justifications for the inclusion of a sociologisl
—and in the case of failure to have the
scheme implemented it can rightly be blamed
on the team that it did not appreciate the
political climate in which it worked. For

_example, it is of little use if the team arrives

at a major conclusion that.the whole bealth
service, including general practitioners, should
be nationalised, if the feelings and power of
the medical profession and/or the public are
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'such that this part of their solution is not
feasible.

The recommendation for national imple-

mentation would probably’ in many cases, not-
withstanding a successful test run, be in the
form of a recommendation for gradual exten-
sion, with a large pilot area to begin with,

where the realism of the test-run-modified

_ solution is put to a final test.

3.2 Minor * Uses of Operations Research
Techniques in Public Health Services

Ogperations research is wholistic, it treats a
system as a whole. However, whole systems
usually consist of “ many wmaller ones. = A
national public health service is itself a sector
only of a whoie economic-social system, and
the public health service in its turn comprises
a large number of smaller and bigger sectors
and units within many of which one can well
visualize good use being made of operations
research techniques. Such work has, it would
seem, far lower priority than the efforts
described in the preceding paragraphs, but a
team working in a country on such a major
effort might find it worthwhile fto  gain
experience from solving such smaller systems
problems. One example of a sub-system
which would no doubt be fertile ground in
many countries is the medical stores system.
Considerable loss in operational efficiency is
sustained in some countries because the
Medical Stores take months, even years, to
expedite indents; and this often occurs at
the same time as the Stores have to dispose
of, occasionally destroy, items which. have
become obsclete because of technical develop-
ments. :

The team might also try to solve” part-
problems within the main system before, or
as part of, the solution of the overall systems
problem. Examples of such part-problems
arc: optimal size of area and population to
be covered by midwife, smallpox vaccinator,
basic health ~unit; ideal vehicle for local
health. workers; administrative = management
solutions leaving maximum time for technical
personnel to utilize their skills; architectural

design of hospitals and health centres; queue-.

ing problems in out-patients departments and
hospital waiting lists; solutions to integration
problems where specialized services have
developed on emergency basis outside the
general health services. For the methodology
of some of the above problems ' the team
could rely Leavily on techpiques developed

in industry, the parallel often being quite
obvious with industrial management problems.

3.3 The Operations Research Team

Operations research can be a more or less
continuous process, Or it can be a valuable one
time effort. Once a team has gone through
the full seven-phased procedure, described
above, the service will presumably have been
considerably improved, and the task of the
team can be considered accomplished. For a
smaller national service such a procedure or
perhaps gradually a more simplified one, could
be repeated with intervals of, for example,
10 years. For a large country, for example
the three or four largest in Asia, it would
scem justified to make operations research a
permanent feature of the national health
service. The team would here be employed,
perhaps equally much, in the overall systems
research and in work on part-systems and
specific local and functional problems. With
such a variation in the requirements it is diffi-
cult to suggest general rules for the size and
composition of the operations research team.
Fowever, some features would be more or less
common to all such teams:

The minimum composition is probably a
public health administrator, an epidemiologist,
a mathematician, a statistician and a social
scientist. Larger teams should probably also
comprise an engineer (sanitary), an education-
ist, and the general social ‘scientist should be
replaced by an economist and a sociologist.
To this must be added, because the team must

‘have its own data collection apparatus and

test run evaluation system, a number of investi-
gators of various categories, perhaps 10 or 20
more, and a group of junior statisticians and
statistical clerks, numbering perhaps equally
many. Finally, if they cannot rely on outside
assistance in computer programming, they must
have their own personnel for this purpose.
They must have full-time disposal of statistical
processing machinery, for example of the IBM
101 type, and part-time disposal of a digital
computer, e.g., of the type IBM 1620. Men-
tion has already been made above of the
extraordinarily strict discipline and dedicated
loyalty that must govern the behaviour of the
team. Such a team spirit can only be ex-
pected, if each individual member is very care-
fully selected, but" another condition is no
doubt that the team is headed by a man of
outstanding competence. He must partly
command complete respect and loyalty among.
his team members, partly possess all the diplo-
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jatic skill which is required to secure the
ecessary cordial relationships with the scores
f top men operating the system which the
.am reviews—and sets about to change.

4 A note to two kinds of sceptics

3,4.1  “This is just common sense—with a
superstructure of fine new words”

Operations rescarch, is very little but com-
non sense. This is perhaps even more true

vhen it is admitted that in the first stages of ©

1pplying operations research in public health
cervices mathematical models may be of rather
limited relevance. The essence of operations
research is that Jogical thought, combined with
careful observation and methodological ana-
lysis, should form the basis for decision
making. Adoption of such a principle may
not appear very revolutionary, but in an
irrational world the public health service that
carrics it out to it its full logical consequence,
abiding by its sometimes exacting commands,
would be likely to find itself a vastly better
service. The methodological study of alterna-
tive courses of action can of course be given
many names; much the same kind of activity
has variously been called Work Study, Cyber-
netics, Systems Engineering, or simply Plan-
ning—and probably most operations resear-
chers would be quite proud to have their
science known as the Science of Common
Sense. ‘

3.4.2 “Operations Research can never replace
experience”

Human experience is a more Or less un-
conscious collection of data and analysis of
data by an individual or a group of indivi-
duals. ~ But experience is often unreliable, is
often narrow-based and tends to be biased in
the sclection of data. Scientific methods can
remove the bias and ensure that data are pro-
perly systematized to give a truer picture of
the past and a more reliable forecast of the
future. including thc probable outcome of
intended executive action; and they can give a
measure of the so-called imponderables by
calculating probabilities of occurrences. How-
cver, the operations researcher still needs the
“experienced” man who helps in the selection
of key variables and in estimating their value
if they cannot be directly assessed, and in these
processes intuition and inspired guesswork are
indispensable. ~ But intuition and guesswork

will play only their planned part and should
not be allowed to govern the whole or the
Jarger part in the decision making. '

4. Proposal for a Project fo Study the
Methodology of Public Health Services
Research

It will be obvious from the above that there
exists a great need for the development of
methodology of public health services research,
with special reference to the poor countries.
Some ways to tackle the methodology prob-
lems have been suggested, but they are all very
tentative. It would appear that the stage
reached is one where a project is required,
which could attempt simultaneously to con-
duct methodology research and action research;
a project which, is foremostly aimed at deve-
loping methodology of public health services
research., but which, for this purpose. goes
through the motions of doing this research,
thus conceivably achieving material results for
the country in which it works.

The difficulties in implementing such a pro-
ject are momentous. But the possible divi-
dends of carrying it out with an acceptable
degree of success would seem to justify a
certain risk of failure—provided one takes
cognizance of the difficulties in formulating the
plans for the project. :

4.1 Location

If even moderately successful, this project
may be considered the first in a series to be
planned and implemented in many countri€s
in all regions of the world. It is therefore
important that it should be located In a
country which can provide an example for the
situation which may become reasonably typical
of other countries in some years’ time. This
condition points towards India in Asia and
the comparatively developed countries in
Africa, for example, Nigeria and Ghana.
India has an advantage in its very size; India’s
huge area and population would provide the
necessary testing ground both for data collec-
tion, test runs and pilot application, and the
variation in conditions from one part of India
to the other would constitute a smaller prob-
lem than the variation between, for example,
the various sovereign states of Africa. India’s
major disadvantage is probably the federal
structure of its government and health service.
National plans are formulated, but in the final
analysis the individual state has complete auto-
nomy in health matters. . In fact, however,
there is considerable and increasing uniformity

- in structure between state health services.
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In favour of India speaks also the avail-
ability of personnel.  This is true both for
senior personnel—India’s  fine traditions in
statistics are well-known—and for  the indis-
pensable  medium-level personnel. It is not
fortuitous that India has also pioneered in
applying an operations research approach to
problems of national economic planuing, see
Makalanobis (1955). ‘

4.2  Plan of Action

It is to a degree a self-contradiction to pro-
pose any details of the project’s plan of action,
since it should be clearly understood, as one
of the basic principles of the project, that the
eam- should have complete freedom to choose
and develop its own mecthods. Even the frame
outlined in the above seven phased programme
should in no way be binding on the team.
However, it is of course necessary for plan-

‘ning and budgetting the project to have a

vision of the probable physical set-up. Below,
therefore, is an outline of this set-up, which
would have to be reviewed by the team .as
and when they begin to decide on their
methodology.. The team proper should com-

prise the following specialists: a public health .

administrator, an epidemiologist, a mathemati-
cian, a statistician, a social scientist (sociolo-
gist), an engineer (sanitary) an educationist, an
cconomist. . This team  is headed by a team-
leader who can be cither one of the above it
one is suited or a ninth person who could then
devote himself entirely to the coordination of
the work and the external relationships.

Tn addition to its foremost duty, namely

thinking, the team will have certain executive °

functions. managing (1) data collection which
vill probably mainly be under two heads (1.1)
epidemiclogical and related data and (1.2)
social, economic, organizational® and related
data, (2) test runs, and (3) statistical process-
ing, including computor programming.

4.2.% Daia Collection

N

The data collection activity will, to begin
with, mainly be related to the model construc-
tion ‘or hypothesis formulation. In later
phases data will have to be collected in the
test run areas to supplement the information
fed back through the in-built control system.
It is possible that the team will find 1t neces-
sary to carry out a limited amount of experi-
mentation in small scale operations. . If this 1s

the case a third unit should probixbly be added
to the two suggested below.

4.2.1.1 Epidemiological Unit

The epidemiologist should head a unit col-
lecting data of epidemiological and related
nature. It is difficult to foresee the need of
personnel in such a unit. Some data are col-
Jected from existing reports and other litera-
turc; for this probably two or more research
assistants are necessary. Some data are col-
lected i the field, and it is only when starting
his work that the epidemiologist can begin de-
ciding the kind and amount of staff he needs.
One may guess that he will need at least one
or two medical officers, one or more labora-
tory technicians, quite a mnumber of inter-
viewers, who might be medical social workers.
He would probably also need a statistician in
his own unit to do the sampling in the ficld
and to check and control records from the
field investigators.

4.2.1.2 Social Science Usnit

The social scientist should head a unit col-
lecting data of social and related naturs. JFhis
unit again would need several research dssis-
tants to sift existing recorded data, among
whom probably a professional accountant ©
budget analyst. Field data collection will alsc
ba considerable, and certainly half a dozen
perhaps a dozen social investigators will b
needed. '

‘422 Test Runs

[t is visualized that the test runs will pla
a very dominant role at least in this fin
project. If the project is located in Indi:
the team might conduct as much as two, thrs
or four test runs, each probably covering
full district, the average population of whic
is 1.3 million, with an avcrage number <
health institutions of 40 to 60. For managii
each test run the team should probably ha:
a special team on the spot, consisting 1’
example of a medical officer, a public heal
nurse and a statistician. Each such teu
should have clerical assistance to the tune
one stenographer and four statistical clerl
Since it is envisaged that one of the maj
proposals from the operations research. sol
tion will be improved and extended pt
service and in-service training of health p
sonnel. the test run sub-team could probal
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undertake training functions in addition to
their main function as local evaluation unit:

though there may be a danger in combining -

an executive function and evaluation in the
same persons. The head of the unit directing
and coordinating the two, later perhaps three
or four teams would presumably be the public
health administrator of the operations research
team.

)

4.2.3 Statistical Processing

The statistician of - the team will head a
rather large statistical unit. The unit should
probably comprise two additonal statisticians
and about a dozen statistical assistants and
clerks. To this must be added the operators
required for the computer and other statistical
machinery. With the exception of a good
deal of transport, virtually the .only type of
equipment needed for this project is the statisti-
cal machinery. It is likely that part-time
service of a machine of the IMB 1620 type
would be required in addition to punch-card
processing machines, but it is essential that the
statistician and the mathematician of the team
should make this important decision them-
selves. '

A3 lntérnal Administration Unit

In order that the team should have minimal
problems  of internal administration an_ade-
quate administrative and accounts unit should
be established, headed by a high-powered ad-
ministrative officer. In summary, the Opera-
tions Research Team, itself numbering 8 or 9
persons, might need the assistance of as many
as 75 to 100 professional and semi-professional

people.
4.3 Recruitment of Personnel 7

It is not an exaggeration to say that the
rersonnel for such a project do not exist; it
must be created, or it must gradually create
itself. A group of, probably relatively young,
scientists must be collected who are prepared
to dedicate themselves for a good deal of their
life-time to what amounts to creating a new
branch of research. It would no doubt be
an advantage if one or more of the group had
experience in operations research in industry.
failing which one or more should have experi-
ence in programming techniques in national
economic planning.

: If the project is  partly financed from
international sources, a number of the members
of the team might be internationally recruited,
to the extent that naional staff is not available.

4.4 Finance

A project as the one outlined above might
cost between 10 and 20 lakhs rupees per year.
Though it is likely that the project would soon
be able to effect savings of a considerably
higher order than this, it is also-true that the
project’s purpose of developing methods could
be hampered if too early material results were
expected from the team. Under these circum-
stances. it would seem natural if a good deal
of the financial burden were to rest with inter-
national agencies.
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penetrate down to the rural areas. Their mission should pervade
every section of the community and permeate every strata of society.
For this purpose they should have a net-work of efficient district and
taluk associations with programmes to involve the community in
their working. I am afraid our Associations have not yet reached
this stage. Many of the State Associations no doubt stimulate the
formation and working of District Associations and some of them
do operate direct services to demonstrate the benefits of official
programmes. The mass contact programme organised by the
Mabharashtra Association and lately by Kerala and Andhra are note-
worthy and if extensively adopted can be an effective programme to
stimulate and supplement Government work.

15. 1 am happy to say that the Tuberculosis Association of
India is considered as one of the best voluntary Associations. It
has a regular programme of which organising the National Confe-
rence yearly is only one. Through its highpower Technical Commi-
ttee it endeavours to evolve the modus operandi for tuberculosis cont-
rol work in India. The publication of the Blue-Print, revision of
Classification, compilation of the Text-Book, publication of the
Journal and the Hand Book on Tuberculosis are some of its out-
standing contributions. It has recently established a Research
Committee with distinguished workers as members. Its outstanding
contribution in the international sphere relates to the initiation of
the formation of the Eastern wing of the International Union which
today is said to be the most active Regional Body of the Union.
Credit for reaching this stage of excellence is entirely due to Shri
B.M. Cariappa, the Secretary-General, the Executive and Tech-
nical Committees with the cooperation of all of you. We all recog-
nise Shri Cariappa’s dedicated services and great contributions. In
appreciation of his personal qualities and spirit of dedication the
Executive Committee have awarded a prize of Rs. 5,000/- to him on
behalf of the Association. The Tuberculosis Association has great
opportunities to be the harbinger of the health development of the
people by showing that tuberculosis control is a community effort
and with the cooperation of the government, the profession and the
voluntary organisations the disease can be controlled with the parti-
cipation of the people. It has been my privilege to have been
closely associated with the Tuberculosis Association of India for
over two decades now. I take this opportunity to record my high
appreciatton of its work and wish it and its affiliates all success, I
thank you for the honour given to me.

Shri B.M. Cariappa then read out the citation on
Dr. A K. Sil before the Governor presented the “T.A.L
cash prize” of Rs. 500/- to Dr. Sil whose article on “Status
of the Disease compared in urban and rural areas in the
newly diagnosed pulmonary TB cases” was adjudged best
for the prize. The citation read as follows :
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DR. AK. SIL

After graduating from the R.G. Kar Medical College, Calcutta,
Dr. A.K. Sil passed his M.B.B.S. in 1954 from the Calcutta Univer-
sity and T.D.D. in 1958 from the same University. He has been
admitted to Ph. D. (Medicine) of the Calcutta University in 1970
and is now working as a Medical Officer in charge, TB Unit, Urban
Health Centre, Chetla and Rural Health Centre, Singur, under the
All-India Institute of Hygiene and Public Health, Calcutta, since
1961. He has held other positions since 1955. He has published
several medical and scientific papers and educative handbooks.

Dr. K. Somayya, President of the Conference, in
his address said :

Introduction

Twentyfive distinguished predecessors from this august platform // C{ )_,,

have given their valuable advice on these occasions. During this
quarter century tuberculosis control measures have become revolu-
tionalised, the old order having changed yielding place to new.
Naturally therefore the presidential addresses would have been
viewed from different angles and appropriate emphasis madc on
several and various stages of the development in this specialised field.
It will be better therefore, to think of a consensus than add to their
multiplicity.

However, most of the suggestions common {0 these addresses
remain unimplemented to this day. Let us therefore get to the grass-
roots, rather than adoptivory tower platitudes.

Time is both an asset as well as a challenge. We have been in
the anti-biotic cra for quarter of a century now and the Five Year
Plan period for well over {wo decades. Formerly we had no anti-TB
drugs and no national programme.  We have both these now. But
our failure to implement the national programme throws additjonal

challenges and creates fresh roblems. We must search our hearts
ng P!

and find out why, “if we have failed at all. However, it is obuion. -

that the tuberculous bacillus is spreading by ‘mercifully’ sparing the

lives of its victims for a few more years. The ‘wonder-drugs’ seem to |5 iJ
& - AL
i

be Tosing their edge on the bacillus due to the imperfect and incom-

plete treatment given to the patient. Treatment can be imperfect if ~==of""_ ..

the doctor does not keepabreast of the developments : it can be
incomplete if the sufferer does not fully cooperate. Both will result
in the emergence of the resistant bacilll which offer dangerous pros-
pects of a terrible set back and reversion to the pre-drug status of
the patient viz., prolonged suffering. These are unwelcome develop-
ments, certainly avoidable with the proper education and infusion of
a sense of dedication to the profession, administration and the
people themselves. Becausc, today we can even think of eradication
of tuberculosis provided we have the will and the nation gives the
problem the priority it deserves. |

\_"{f“f ( T
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A war is on, ever since the discovery and application of modern
drugs—a glorious war on this age-long enemy : but we are not yet
waging a TOTAL WAR, a determined war though the situation
demands it and several other countries have done so.. Hence, we

have to heed the warning signal and gird our loins to fall in line
with them.

Men, Munition, and Money are the three essential requisites to
wage a war. The fight against TB also requires these. When the
specialist has given place to the generalist, the professional” tends to
become an unwilling worker, a half willing organiser and less res-
ponsible crusader. Hence, our cadres have become depleted ,and
dispirited. Drugs are our munition. We hear they are in plenty and
yet it is common to hear of shortage. At least there seems 1o be
no shortage of the 2nd item—Money—on paper. How much of it is
actually allotted and spent is not known. As funds were being thus
diverted in the last minute by the State Governments the centre has
taken up this responsibility and TB control has become a centrally
sponsored programme. But the release of funds by the centre in-
volves a lengthy procedure and waste of time. Assistance from
International Organisations is said to be progressively declining. The
‘picture therefore does not look to be rosy. It is against such a

background that workers in the field of TB and Chest Diseases are
meeting annually. .

Before I proceed with my stray thoughts on various aspects of
the problem. I wish to thank the Chairman and Secretary-General
.of the Tuberculosis Association of India and Members of Standing
Technical Committee for nominating me as Chairman of the Com-
mittee and President of this Conference—I consider this as an
honour to my profession-public health of whom I had been a solitary
representative. I am also aware that in choosing me, you are re-
cognising the contribution made by the Andhra Pradesh State Tuber-
culosis Association which I have the privilege to serve as its Official
Secretary almost since its inception.

I began my career as a Medical Officer in the army during the
Second World War. Later 1 was selected for the State Health
Service. I was assigned the charge of BCG Vaccination Campaign
when it was facing great opposition. Af the same time I was also
given the opportunity to form the Andhra Pradesh TB Association
and step up its activities including the Seal Sale Campaign for fund-

raising as well as Health Education. Thanks to the French Govern-

ment, I had the opportunity to study the well organised Anfi-TB =

services in Europe and the role played by their excellent Social
Security System, which greatly enhanced the value of the control
measure. My association with the Technical Committee of the
Tuberculosis Association of India for vears enabled me to study the
growth and development of the National TB Control Programme.
With the integration of Preventive and Curative services in Andhra
Pradesh I had first-hand knowledge of the implementation of" this

v
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programme in my State. I shall naturally be leaning on the ex-
periences and knowledge gained by me therefrom. I request you
therefore, to share my thoughts. My address may not take you
into the visionary heights of research of Dr. Viswanathan, Professor
and Emeritus Scientist, nor be comprehensive as that of Dr. K.N.
Rao, former Director General and noted TB Specialist. It will not
be a marathon effort like that of Dr. Bordia, who fully justified his
Advisorship, nor can it be so sweet and appealing as that of the

s indefatigable worker Dr. Deshmukh who is creating history with his

. 4::*
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Anti-TB Shibirs. It can be only a simple address like that of my

o+ immediate predecessor, late Dr. Umesha Rao. May God bless his

.;/

X - Ssoul !  But being an administrator and essentially a health worker,

I also see the “failing side of the wave’ and be critical of the values

. attributed to our programme. If my remarks are depressing at

57

\
N )

~+problems.

times I request you to please bear with me, as my intention is only

«to alert the audience, wake up the Associations and request the

organisers of National Programme to come to grips with the

I have to submit that these are my personal views and do not
represent those of my government.

The Problem

As you know the problem is vast and is spread out evenly
among the six lakhs villages and 3,000 cities and towns with about
seven million active cases of which nearly two million are infectious.
With the increase in the population every vear, more number of
cases seem to be added than being controlled under the programme.
Therefore it is likely that the gains made are neutralised, or even the
provisions currenly available become inadequate. As several health
problems are to be tackled simultaneously, an integrated approach
has been adopted. Happily today thma_rc_,Q_S,QQ_Q;Qggtorﬂsﬁ}vqril_ng
in more than 12,000 institutions all over the country in 5.200 com-
munity development blocks covering about 75,000 population cach
but all of them are not involved in tuberculosis work. As against
a gencral bed-strength of 2.5 lakhs, about 35.000 beds arc devoled to
TB in 92 Hospitals and 68 Sanatoria and some of these beds arc
lying vacant for want of finances which formerly were used by the
paying patients. Today patients claim the privilege of getting free
treatment and brought down the cost. However. since the direct
and indirect costs of treatment of TB cases are estimated at 2,000
crores of rupees. no effort should be spared to reduce this colossal
waste of funds on iliness and premature death. and to increase

economic production and cnsure better health to our people (Dr.
K.N. Rao).

In several countries TB was fairly well controlled even before
the advent of drugs with the traditional concepts of prolonged rest,
fresh air and good food. backed by excellent social security measures.
In the post-war Europe, especially the East European countries—
Bulgaria, Hungary. Poland and Czeckoslovakia—put up an all-out
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effort and brought the problem under control within a decade,
making use of the modern drugs, mass Miniature X-ray and mass
preventive campaign with BCG. Therefore, we can now control the
problem even with the known drugs and BCG without waiting for the
discovery of better drugs provided we make an all out effort.

National TB Programme

- At the very outset let me pay my warm tribute—one of
admiration—to the great men who started the NATIONAL TB
INSTITUTE and worked with a missionary zeal to find out ways
and means to control this most difficult and multi-facetted problem.
I had the privilege of being in the first batch of Senior TB- workers.
I-was one of those who were completely convinced of the new
philosophy. v adilpaeat Loblof = _—

A comprehensive programme based on the experience gained
in the projects and test runs conducted around Bangalore has shown
the way for the developing countries in Asia and Africa. Based on
the successful demonstration by the Madras Chemotherapy Centre of
the value of domiciliary treatment as against institutional, and social
approach based on the ‘felt-need’ of TB patients, it has the advantage
of being within the means and resources of the country. Qur control
units if established in all the districts and function effectively can
make a deep dent on the problem. They should all be staffed properly
and provided with drugs. At present there are 20 ioning
in districts after getting 12 weeks training in the NTI. Peripheral
centres are organised in about 8000 rural clinics, where “microscopic
examination is undertaken. Reliance is placed on sputum smears,
as ‘culture’ facilities are available only at a few places in the country.
The previous emphasis on X-ray has shifted to.the microscope, as
thére are many fleeting shadows due to viral and other infections
which cause confusion. As even the symptomatic patients visiting
the existing facilities do not get diagnosed properly, the case for
mass case-finding except in pilot projects has been given_up. But
this has robbed the educative value for the campaign and its tempo
has come down very much. “Implementation at ‘Grass-root’ level
has not been very satisfactory and as it is being implemented to-day
it cannot be expected to achieve the control of TB in the near®
future. (Dr. Bordia)

A

Consequent upon the change in the strategy, fresh problems are *

cropping up viz., widely spread out services, maintainance of conti-
nuous supplies of drugs etc. and apparent shortages due to procedural..
difficulties and other bottle-necks—creating headaches to the
Administrator. There seems also to be a certain _dampening of the
earlier enthusiasm both among the workers and administrators which
is really to be guarded against. \"New programmes have been stealing
the limelight en'joyed during the Mass Campaign phase of BCG
Vaccination. 0

'The present steady but not very spectacular progress made by
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the National TB programme raises several doubts. I:I'avc we reached
a blind end, where the incidence of fresh disease is cqual to those
temporarily cured, maintaining or even increasing the backlog of
cases with each year ? Have we gained during the ten-year interval
epidemiologically, to have the assurance that we are proceeding on
right lines and that victory is in sight ? Are we sure how long the
valuable drugs will continue to be so, in view of the resistance to
drugs which may nullify its value like DDT in malaria control ?
Having been wedded to the general principle of integrated approach,
has the programme been accepted by the general practitioners fully
as to drive the specialist away from ~the field ? How do the patients
and public react to this changed picture in Tuberculosis Control ?
As already mentioned, our commitment to an ideal—the intcgration
of TB control programme with General Health Services—has, to my
mind, led to several disadvantages,” The lustre of a specialised ~
programme is fading and the campaign approach of the hay days of
BCG Vaccination more or less halted. This was quickly followed
by an anonymous existence, leaving the front stage to other prestigi-
ous programmes.j’
-\
The District Medical and Health Officer—a busy person—is '
pressurised 1o aftend to crash programmes and usually forgets the
existence of this programme. Similarly the Director at” State level
is hard pressed for time{Even the TB Aduviser, who is the programme 4
executlve, is not a master‘of his show. A decadec ago he had a
complete control over the closcly knit anti-TB services. He IS now
drawn into a wider organisation without freedom to act decisively in
the intcrests of the programme. Have we shown the white flaz of
surrender or can we co-exist honourably with other major health
programmes ? 3When funds could be found for so many other
programmes and infra-structure created at Block level. how is it
that a major health problem with its still considerable death toll and
vast suflering has been relegated to the background ?

None could be held responsible for these unwelcome changes
except the doctrinaire flair for integration, which was taken by the
other health procrammes as surrender.  As this must have demor-
alised the TB scrvices. the immediate task to be undertaken in res.
ponsible quarters is to restore the individuality of this immense
programme. We should now get our due by making the other heulth
programmes scrve the TB cases and the TB paticnts. WWe _have (o
claim our share in the funds allotted for scveral campaigns and get
l‘(\l.em carmarked. as we are allotted a mere subsistence dole onh-
Like the poor victim of TB, the programme should not also suffer.

This is what Dr. N.L. Bordia said in his address: ““I would like
10 caution and sound a note of warning to those who are over
cnthusiatic for integration of tuberculosis services with the general
health services with the aim of control of disease. Our experiencé )
On ntegration of tuberculosis work so far has not been very
¢ncouraging. Some times integration is taken so far as to disintc-
grate even what has been achieved. No major communicable diseasc.{
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in this country has been successfully controlled entirely by the
integrated approach. Efforts in measures like case-finding and
treatment will be diluted to such a great extentthat control of diseasc
will never be achieved. "The policy on integrated tuberculosis
services therefore needs careful thinking before integration can be
effected.at any level. It can be tried only at the periphery, at the
block level but even there specialised para-medical personnel will
have to be provided at the Primary Health Centre or taluk hospitals
etc. for tuberculosis work, as have been provided for maternity and
child welfare. family planning, small pox, malaria etc. To-day
Tuberculosis is nobody's child and has therefore remained neglected.
This is an important reason why casefinding and treatment super-
vision has not satisfactorily developed at the periphery.”

Probably sociological approach with its ‘felt need’ theory has
contributed unwittingly to this grim situation. FEarlier TB com-
manded the sympathy of the community as a: great social problem
and on account of the economic and human suffering caused tncreby.
However, the felt-need approach, which was meant to stream-line
the services and deliver the goods effectively, narrowed down the
concept of the problem. Measured against such *Colossal needs or
protected water supply and environmental sanitation, which are
impractical with our financial resources for a ¥dng time to come, TB
problem has become only one of the ‘felt-needs’ of the country and
cut down artificially. It is said that a casual daily TB case at the
Health Centre does not merit the services of a specialist. But ‘what
of the vast number of persons who need immunisation against TB ?

e

Thus while due oblem

of TB has lost its ‘-10rr0[’, the ‘felt-need’ sociological. a ch has

ed complaceney in the attitude of the administrator. %%ere 1s
therefore an urgent need to restore the real image of the problem.
Dr. Deshmukh has repeatedly pleaded ‘‘let us make it clear to the
authorities that this is not a measure for cutting down expenses ;
that we need adequately equipped and staffed TB clinics and
sufficient drugs to give adequate treatment to all the active cascs.
Now that we have a detailed National Plan for Control of Tubercu-
losis, let us not be satisfied with just a *service programme’ but press
on “case finding programme’ as well’ and again ““Let us put this fight
on areal war-footig. Surely, the Commander-in-Chief must be in
constant touch with his various Generals in the field in every phase of
the battle ; then only correctives can be applied when things scem to
g0 wreng”. He compared the Adviser in TB to Commander-in-Chief
and the State TB Officers to his Generals.

But we are trying to develop it on the excellent lines of
Madanapalle or Madras Project studies, although there is a great
disparity and lack of uniformity of programmes in différent parts of
the country. Therefore a common planned approach. though
essential. will not be adequate. At the rate of upgrading onc
District TB Clinic per State, when will the programme be completed ?
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How much more population and with this growth to what extent
will the TB problem increase ? By the time the country is fully
covered the programme as at present worked may become inadequate.
1t is certainly not clear, whether we are gaining control of the *head
end’ of the problem or drifting towards its ‘tail end’. We can only
guess in the absence of uptodate facts. Complacency in our own
minds based on a decade old data, will be unjustified and the
programme needs to be evaluated thoroughly.

Meanwhile I wish to appeal that the programme should be
given the necessary acceleration and a forward direction. The nine-
fold intensification of the programme spelt out by Dr. Bordia in his
address viz.. Intensive Health Education. Intensification of case
detection drive, increasing BCG teams, more intensive supervision in
the field, financial support to patients for checkup visits as well as
social assistance, organisation of voluntary efforts, incentives to
District TB Centre staff and a better understanding and improved
patient doctor relationship—are worthy of implementation. Let us
remove the cobwebs of complacency that *‘all is well with the
programme™ and satisfy ourselves that all is really going well.

Community Programme—Lack of a Proper Climatec

In a sense, the defects noted above in the implementation of
National TB programme are largely inherent in the community
approach, and the lack of a proper climate for the _development of
community Health Programme.  Till the Social Welfare Services are
well developed, Health check-ups. s irveys  and the community
programme have no prestige value either in the minds of the profes-
sion or the public. An epidemiologist does as grand a job as a
pathologist in a General Hospital. But in practice the work turned
out is different.

Similarly the para-medical worker who forms the backbone of
the community pragramme, is not given the importance or the real
encouragement he or she deserves.  He is often made to sit al the

. desk or the compounding table. His work is not supervised and

when looked into. lacks the enquiry that is needed. This is duc 1o
the lack of interest by his immediate officer who is not oriented. e
has no conception of team work and is unaware that his presence in
the field will add immense prestige to the drab work of the para-
medical worker. He has absolutely no concept of field research and
not cven the elementary ideas of planning and evaluation. Hence
therd®s no direction given to the field work, which therefore _strays

away with” the whims and fancies of the field workers like “the
driverless cart™p) re
Health Education e

Lack of, Health Education is also glaring. There may be
bundles of posters, some journals and odd press features or some jll-
adapted audio-visual material, These do not constitute real Health
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Education, which should lead to health action by the community.
The workers arc mostly tongue-tied. Hence lack of communication
is the basic defect in extention services and knowledge gets bottled
up. It is sad to note that the volume and tempo of Health Education
carried out during early phase of Mass BCG Vaccination Campaign
has come down almost to a-stand-still. The equipment and vehicles
are either under repair or idle. I consider personal communication
to be of the utmost value in field work and reluctance or resistance
is generally overcome by proper motivation. There will bz far less
defaulting by patients if the treatment organiser adopts a friendly
approach, ably supported by the medical officer through initial
motivation.

Everyone will admit that public institutions differ from private
hospitals—specially in one essential viz., the lack of doctor-patient
relationship. Pleasing the patient is of utmost importance and here
lies the artof private practice. Even a quack is able to command
the confidence of his patient by this personal behaviour and com-
munication. But that is entirely absent in the Government-run
clinics and hospitals. When will it be realised that Hospitality is the
basic equipment of a hospital ? 1t is quite common for the paticnt
who has taken all the trouble to get examined, to disappear after
taking one or two instalments of drugs. Therefore the doctor-patient
rclationship has to be developed in the community programme as the
community programme needs this factor in even much larger a dosc
than the curative practice. When the para-medical worker knows his
patient, the programme will be successful.

BCG Vaccination Programme

Due to the above mentioned factors, great damage has been
done to the preventive limb of the National Programme and
Prevention is one of the three main pillars of the control programme.
According to W.H.O. schedule and even otherwise, BCG is the first
immunisation a new-born child deserves. But the small team of six
BCG technicians cannot be present everywhere to protect these
babies! Due to the lack of emphasis on the programme, a BCG
Vagcinator was not provided during the IVth Plan for every Primary
Health Centrc which would have filled the void of infra-structure for
TB Services. It should be noted that BCG is both a gencral
immunisation programme as also a part TB control programme. But
without adcquate preparation, the mass campaign was terminated
and the teams werce attached to the District TB Clinics. which arce
vet to develop. No wonder the campaign reached a new low !
About 509, of the mass campaign output remains fairly constant
although the staff remained the same or even increased slightly. Even
the indiscriminate vaccination—though it created bottle-necks in the
vaccine production and supply due to the large quantity of vaccine
required to vaccinate even Mantoux positives—has not ‘covered® the
population with BCG, as it was expected to. Besides, the very slow
pacc of thc campaign. many other insurmountable diflicultics like
the immobilized transport ctc, have also contributed to the neglect
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of the campaign. It is not uncommon that the UNICEF donated
BCG vehicles are used in other programmes or lie in workshops
unattended for, especlally alter—the—special-transport organisation
merged forming the nucleus of general Health Transport. At the

present rate and tempo of the programme, only a very small percent-—

age of the population will be covered. “By door-to-door work,
hardly 2149, of the population can be vacclnated every year which
is almost the yearly population growth. We have not vaccinated
even one fourth of the population in 20 years™ as commented by
Dr. Bordia in his presidential address.

Therefore the programme has to be extended as a general
immunisation measure and all the knowledge gained in recent vears
in the field applied to spread out the Campaign wherever there is
necessity. We have still 10 make use of the simultancous BCG
Vaccination programme with small-pox. Doubts linger in the minds
of the Health Administrators whether such a procedure is effective.
The N.S.E.P. staff have been increased recently. It is quite casy for
the inclusion of simultanecous BCG programmes also at least in
Child Welfare Centres and Hospitals. We have not made it
obligatory for the Local Bodies to carry out this preventive measure.
Supply of portable kits with equipment poses problem. It is also
necessary to fill the felt-need of the preventive measures. Several
General Practitioners wi]l be willing to carry out this work, along
with triple antigen. in their paediatric practice. Unless all such
steps are taken to popularise the programme, the preventive pillur
will not be strengthened. In Andhra Pradesh. BCG vaccination is
carried out by 19 Local Bodies since a long time covering a sizeable
number of the newborn in those municipalities. But these pro-
grammmes have not been expanded or taken up in all States. There
is need to bring out a legislation or issue a directive at least to the
local bodies.

Drugs—Uninterrupted Supply

There are other difficulties facing the programme. Our
I\/IunlllOIl—_Q.TUQS—(L[Ll:I]_SVhOH supply. Even 1hougll we_produce
standard anti-tubcrculosis drugs we are not yet self-sufficient.  Raw-

materials are still being imported. According to Dr. K.N. Rao. we

consume at present about 100 tons of Isoniuzid. 30 tons of Strepto-
mycin. 425 tons of PAS and 5 tons of Thiacetazone.  Second line
drugs Iike Ethionamide have been introduced, but Pyraxinamide and

Cycloserine have not been allowed to be imported frezly due to high

cost and shortage of foreign exchange.. Ethambutol has just been

introduced in the country. Without an adequate supply of second
line drugs it is not possible to take up surgery and treat drug-resistant
cases. Even the National drug bill for treating 1.5 million infcctious
cases with PAS. INH and Thiuacctazone in a year would be about
Rs. 250 million. The total quantity of drugs available in the country
will be-adequate enough to treat only 8,00,000 (o ore million cases,
but due to misuse of drugs and organisational difficultics, a larger

_section of infectious cases are not getting the needed drugs.

N g’.LJ/; ks
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Fusther, it is unfortunate that there are too many defaulters
inspite of the various methods used to motivate them by personal
.contacts and through correspondence.** The success of the programme
will depend entirely upon the availability of adequate number of
trained personnel and of anti-tuberculosis drugs in sufficient quanti-
ties. More than anything else, proper machinery is to be evolved to
see that the drugs are taken by patients consistently and continu-
ously. That constitutes the whole crux of the problem™ (Blue Print).
Tt is here that TB Associations have to step in. They should have
well meaning volunteers to supervise regular drug taking by patients
and prevent default.

Cadres of Willing Workers

A [ew words about the men that man our programme ! Puring
the last two decades revolutionary change have taken place in the
control of TB, but our specialists have not realised the full significan-
ce and impact on their careers as many look helpless and are unable
to find their place in this rapidly moving picture of TB control.
What is his role today ? Has he been sufficiently equipped and finan-
ced to hospitalise only those cases which need admission and render
surgical aid or second-line drug therapy'? Or, for want of facilities
has he been simply competing with the Domiciliary Services and
treating out-patients as in-patients ? How is his line of speciality
ensured of its continuity and are sufficient number of young doctors
enthused to take up this branch of the profession, as it was the case
in the pre-chemotherapy era ?

What is the standing of a diploma holder before the full-fledged
Post-Graduates possessing a Doctorate in General Medicine ? How
does he compete with Chest Surgeon who developed a speciality with
a wider field ? Is the TDD, who formed the back-bone of the-TB-
services, a specialist or an organiser ? As a specialist what is his
place in a Teaching Institution ? For an organiser there has been no
significant change in the TDD curriculum. Except for the longer
duration of the course and probably some community orientation,
the empbhasis still remains mainly clinical. In some States a general
duty doctor is usually the District TB Officer. How will the com-
plexion of the services change, when at the district level also a gene-
ral duty doctor replaces the TB Specialist ?  Sometimes the Medical
Officer in charge of the TB Ward ceals with advanced cases, while
the TDD specialist is organising the progrgmme in the villages: he
is prohibited from ward work. Thus the pcor diploma holder is
squeezed from both the sides—from the generalist at the periphery
and the full fledged post-graduate at the District level. In fact several
general M.Ds feel quite insulted to refer their cases to the Diploma
holder.

The programme has also resulted in a scparation of the TB

clinics. It is not uncommon for the District TB Officer to cast long-

ing eyes for a job in the TB hospital/sanatorium and wait for the
earliest opportunity to get posted there. What is the fate of the

—
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community programme if such aspirations centinue to divert their
attention ? These attitudes are revealed in connection w11h' the_tram-
ing in the National Tuberculosis Institute as a decputation for the
purpose to NTI is resisted frcm  the day the orders arc issued. A
time has come when every one has to seriously think of the damage
done to the programme by taking in unwilling or indiffcrent workers.
I have sufficient eviderice of such damage. Better remuneraticn and
early prospects for premotions are some of the measures to overcome
this lack of attraction. Thereby the waning prestige of the diploma
holder will be restored. As it is, very few candidates are joining the
diploma course for the above reasons and majority of the vacancies
are filled by general doctors. Dr. Deshmukh has rightly pointed this
in his address ‘‘General Medicine practice and other specialitics
appear to keep our young medical men away from Tuberculosis.
Even for tliose who are willing to go in for full time service, there are
other attractive and better paid set-ups. Flourishing pharmaceutical
concerns appear to spirit away our laboratory technicians by means
of their ability to pay higher wages. It is high time we give sufficient
thought to this problem and make the salaries and aliowances at
various levels attractive enough to attract and retain our stafl”.
Dr. Bordia has also pleaded for better incentives to those toiling hard
in anti-TB services. It is time that the senior District TB Officer is
oiven the rank of a Civil Surgeon and a junior selection grade, be-

k cause he has to inspect the work of Medical Officers of Primary

. Health Centres, which cannot be done by an equal grade Officer.

D.T.C.D—Community Orientation

1t is often said that the training in TB (DTCD) should be orien-
ted to community approach. His attention howcver still largely
remains clinical and there is practically no participation by him in
the work of his para-medical staf. Whether it is due to a deficiency
in training or the contents of the syllabus needs examination. It is
well-known that the Professor of Social and Preventive Medicine is
not much involved in the training programme and although a large
content of SPM might have been taken into DTCD, there is no evi-
dence, of such orientation. It is probably due to such a difficiency,
the NTI started orientation courses for the medical officers and staff.
A properly integrated syllabus and course will prepare the DTCD
much better for shouldering the tasks of National TB Programme.
It may also be remembered that not all DTCDs will be engaged in
the NTP and receive NTI orientation. Hence this aspect needs to
be urgently looked into and the Professor of Social and Preventive
Medicine involved in the undergraduate and post-graduate training.
1 would suggest that the Technical Committee should examine this

question.

Institutions

1 have already mentioned that about 35,000 beds are distributed
in 82 hospitals and 68 sanatoria for indoor treatment of TB. They
.+ form even today an important segment for scientific management of
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our inpatients, Without these specialised institutions, the art of
diagnosis and management-of cases may give place to quackery. T
is a sad irony that despite this fact most of the beds are lying vacant
for want of official subsidy. Iam in agreement with Dr. Deshmukh

when he deplored about the “Jack of attention” and even complete

freglect, of the TB departments in Medical Colleges and pleaded
agff—mmmmn of case finding methods and management
- of cases.  He appealed for provision for culture facilities and addi-~

Tional X-ray facilities at important centres.

- hope and pray that our institutions will soon receive the
attention that they deserve. ] appeal 10 our brethern holding charge
of thesc institutes to develop them to the very best standards. Finally
there should be a spirit of harmony prevailing between the hospitals
and the clinics rendering ambulatory treatment or domiciliary
service.

In the pre-antimicrobial era, the successful management of
pulmonary tuberculosis was carried on in hospitals, with clinics, as
adjuncts to them for diagnasis and preventive work. With success.
ful chemotherapy the clinic is the pivot for the management of pul-
monary tuberculosis and the hospital where patients are admitted for
short periods according to their particular needs and only for as long
as that need lasts, should be adjuncts to the clinics, (Blue Print).

Role of other Health Agencies

There is a great scope for improving the programme performanc
by making proper use of the large number of health stafl employed in
the Health Centres. The Basic Health Worker in fact is visiting every
household but he may not Stop a TB patient. How simple will it be,
if he is given that information and can make an enquiry about the
regularity of the intake of drugs ? But the basic health services are
not sufficiently oriented and have not taken up various other func.
tions, which include Tuberculosis Programme. Experts directing the
Malaria Eradication Programme are wary in allowing the stafl 1o be
used as Basic Health personnel and apprehend ‘revision® of the prob-
lem in case of diversion of their staff 10 other dutics. This situation
can also be met both by official and non-governmental agencics.

Similarly Regional Family Planning institutions offer wide
training facilities and can help in the orientation of the different
strata of society, Liaison with these centres Is necessary and actjve
participation in their programme is very much neecded. Thus there
Is a great scope to co-ordinate TB and Family Planning activities.
Government may éncourage such activities so as to reach all the
members of the community and Improve coverage. Special groups.-
like TB and Leprosy patients and their families could casily be advi-
sed on Family Planning by our workers. Instead of being pushed
aside by these massive programmes, there should be integration of
these facilities. The entire picture can be changed, provided the
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District Officer mixes with tke fellow officers in a spirit of service and
draws the attention of his *boss’ 10 his programme.

General Practitioner :

Our army of workers will not be complete without the Private
Practitioner and the voluntary agency coming into the picture in a
big way. Whether we like it or not the general practitioner has 2
major role in the control of TB—probably not so much publicised !
Time and again it is emphasised that we should seek his co-operation,
But he has his handicaps. He must have the facilities to treat his
patients with the drugs. He must cultivate ‘service’ mentality and
listen to the advice given to him to make use of service facilitics.,
Have we got sufficient drugs to dump every praclitioner with the
‘Munition? If so, is it wise (o follow such 2 policy, because of the
possible and irregular use of the drugs ? If not, should we
not supply drugs to him? Torn by such doubts and vaccillation.
we have not followed an active policy of *‘Trust begets Trust™.
Drugs cannot be misused probably as it s being done, or reported to
be done at the moment. There are therefore the two camps—the
general practitioner and the services. and the gap between them will
be most unfortunate. Due to this thousands of patients go to Hakims
and Vaids and languish at their mercy. | understand that in o piace
like Amritsur about 409, of the patients £0 10 these unqualified pric-
tioners ? The number of cases that get lost for Proper treatment in
this way. to their ultimate detriment, is high and makes i diflicult
to tackle the pool of infection In a scientific manner. Dr. Deshmukh
in his address says “‘The E.S.LS. sct up in the city of Bombuy
suggests that if the population is divided amongst the general  prac-
titioners on payment per head, and if diagnostic und treatment
facilities are fully availuble at the Central Clinic, the gencral practi-
tioner will be only too keento make an early diagnosis for pulmonary
tuberculosis, for lare diagnosis only means more work for them. Le
us have a panel of willing doctors even for rural areus on reasonable
payment for each case of tuberculosis referred and tredted by them
under guidance from the District Clinic”., He appealed for the addi-
tional expenditure to be provided in the 4th Five Year Pian. Ir
Government does not do, the TB Associations should.  Withou
strengtiiening our army by the inclusion Judiciously of  qualified
General Practitioners. the tight cannot be won and the enemy cunnot
be liquidated.

Voluntary Effort

Volunteers and voluntary services have a great role (o rlay in
strengthening the official programme. All TB Asscciations al] oy er
the world have done this. We in India are endeavouring 1o do this.
But many of the TB Associations are manned by Governmeny
Officials, who are accustomed to look at matters with “Government
€yes”."TB  Associations should be guided by public men and
women who have no inhibitions ot ~red-tape or yellow Tines™, My

predecessor, Dr. Umesh Rao, was a pioneer in organising such work
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in his district. It is time that all the major Associations in the
country make a note of this and start activities to enthuse officials,
patients, general practitioners and the public.

But there is_dangerous aspect of ‘make-belief’. The official
circles give the impression that they are an isolated group and that
other’s co-cperation is needed. They are also confident that the
duties prescribed for them are carried out by the staff scrupulously
and may not even care to supervise them adequately. This is the
typical “‘touch me not’ attitude of the bureaucracy, which is
detrimental to the success of a community programme like the
National TB Programme. As years roll by, there isa back-log of
cases: which cannot be followed up by the programme staff. In a
district with ten-yvear old programme only 2,000 of 20,000 cases
—just 10 percent are attending the service programme. In Tumkur
district the volunteers have done a good job and the TB Association
of India is trying to prepare a feature film of this project. Such
dovetailing of voluntary and official organisation in the field is very
necessary as their activities are essentially complementary in nature.
State branches may come forward and take up this activity, as this
is True Health Education—which should lead to community action.
Mere follow-up activity by the volunteers will not improve the
programme. unless the defaulters are not_only motivated, but
retrieved. All these require the co-operation of voluntary bodies
and their appreciation by the official sector. Hence their doors
should be thrown open to volunteer activity.

After much thought and deliberations, the Association has
relecased a ““Blue Print’ for TB control in our country. This should
become a bible for action by the voluntary agencies. Unless the
voluntary sector covers the entire area, programme will not make
an impact. Tt is the duty of one and all of us to sce that the
contents of the Blue-Print are digested by the official and voluntary
agencies.

There is another useful field of activity for the TB Association
to play. Maharashtra has set a fine example of conducting ‘Shibirs’
or camps to stimulate public enthusiasm and fill a gap where
necessary. Such mobile camps are quite essential in India and
should be recognised for giving medical relief while the community
is no doubt svstematically being covered by the regular health
services. It will be a great help and the programme gets accelerated
by such camps.

Seminars have been initiated by the Association, but the
co-operation of the Teaching Institution is necessary and a joint
partnership has to be built between them. In this, the role of State
TB Centres” is very great indeed. At present the State TB Centres
have not developed the activity to any appreciable extent—although
their earlier name clearly emphasised these activities e.g. TB
Training and Demonstration Centres. These activities should not be
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merely confined to undergraduate and post-graduate education but
embrace the wider public and para-medical staff.

TB Association of India

As with my predecessors. I am bound to say a few words
about the parent Association of voluntary TB effort. We are all
aware of the monumental work turned out by our All India body
started just before the 2nd World War. She soon spread her long
arms not only throughout the country but even abroad. Thanks 1o
Sri B.M. Cariapppa, our Secretary-General and Dr. P.V. Benjamin,
the first TB Adviser, due to whose partnership there was a harmo-
nious blending of non-official and official effort, the Association
could become a model for developing nations and their services are
recognised. It is This recognition which prompted the International
Union 1n 1956 to entrust Dr. Benjamin and Sri Cariappa with the
task of organising the Eastern Regional Wing of the Union. Both
of them did a remarkable job and this Regional Wine has now
become the most active one among the regional bodies. The Asscci-

‘ation has become a model for other voluntary bodies for organisine

conferences, seminars etc. There are other stalwarts like Drs. Sen.
Viswanathan, K.N. Rao, Sikand. Frimodt-Molier and Bordia who
added lustre by their services in the various committees and achieyed
the international distinction. The vounger guards have stepped in
with Drs. Pamra, Menon, Nagpaul. Dingley, Singh etc. who are no
less enthusiastic. ==

Times have changed. So also our fighting strategy. The need
is now for developing mass organisation. Unfortunatelv our
affiliated bodies are suffering from limited membership, probably
due to a policy of isolation. The Asscciation should enlist ever
citizen as members. Health propaganda must be carried on from
every platform, besides the medical forum. They must enlist the
cooperation of the film world, cultural field, educational institutions
}emples. churches, mosques, synogogues and every conceivable
orum.

As we are getting funds through the Seal Sale Campaigns. it
scems to work as disincentive for raising more membership.. The
Health Education aspect of Seal Sale Campaign has to be accele.
rated to compensate for the small element of voluntary coercion
inherent in the Seals Sale Organisation. But the campaign has been
generating tremendous enthusiasm among the public and the
organisers, wherever it has been handled properly. Let me pay my
compliments, as one who knows something about the difficulties
involved in building up this campaign. on the brilliant efforts put
up by cur Tamil Nadu Association for winning the All-India Shield
successiully. [ take pride, though 1 do not claim to know their
secret yet,.that Andhra part of the Asscciation was once part of the
parent body—the Madras TB Association.

As suggested by Dr. Umesha Rao, we may also encourage the

.
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institutional treatment of middle class patients by subsidising a few
vacant beds in the private TB sanatoria and see that the bed
strength is effectively utilised. Refresher courses are very useful mow
that General Practitioner is becoming aware of his responsibilities
for treating tuberculosis in a big way. The co-operation of State
TB Centres is very necessary and direction may be given to that
effect by State Governments and Government of India to provide
facilities and incentives to the Association. as given to the College
of General Practitioners. It is not always possible to arrange the
subject of TB in their curriculum and unless experts are invited, the
interest of General Practitioners is not maintained, which involves
additional expenditure. Further, the College of General Practitioners
pays daily allowance and travel expenses to the refresher course
trainces. Hence the need for subsidy to TB Associations.

The celebration of annual ‘TB Week’ is a ‘must’ for the
organisation, now thatseveral such weeks and fortnights are being
run in the country. Success lies in the extensive campaigns conducted
all over the State by the district branches. During this week exce-
llent contact with public and co-operation with the services should
be aimed at.

-

.

National Conferences

I have been attending almost regularly several conferences and
since my first attendance as a BCG Waorker, 1 was pestered by one
thought—How far do these help to create favourable climate in the
battle against this fell disease; besides its social and educative
aspects, and how many of the workers. are seized with the pro-
gramme that is being developed and how closely the efforts of the
voluntary and official sectors integrated? I leave these questions to
be answered by vou. But the successful conduct of these confe-
rences—comparable to the ‘Yagna® of the olden days—requires no
mean effort.  As one who knows, let me thank the Mysore State
Association for the wonderful organisation made by them. Our
veteran Secretary-General carries on with his indefatigable cnergy
using all the devices that he can employ in getting the maximum
turn-over of effort from the Association playing the host. Naturally
these conferences are bound to generate a tremendous amount of
enthusiasm among the delegates and camaraderie besides its cduci-
tive value. But the full use of the conference will be in evidence
when we can forge a fighting front against the enemy—the myco-
bacterium Tuberculosis!

Before concluding my address there are a few more items—
some of which bear repetition and thanks-giving.

Legislation

Notification of TB is very necessary and has been emphasised
by almost all the Presidents in their addresses. But a legislation to
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the effect has not been effected yet. This may be urgently consi-
dered.

Insurance

The difficulties of patients are well realised in developed
countries. In France the Social Security Scheme permits financial
relief by giving 3 years leave on full par and 2 more years on half
average pay. It is difficult to expect that every patient can support
himself and his family while undergoing the prolonged treatment.
As in France, the disease should be considered as a disease of long
duration and leave given. Insurance companies should be prevailed
upon to cover TB risk, as pointed out by my predecessor late
Dr. Umesh Rao.

There are some ‘protected’ groups of people who reccive free
medical services in India. Government employees and industrial
workers who come under compulsory health insurance scheme,
Railway employees, and Posts and Telegraphs employees are some
of these fortunate persons. The vast jority of TB patients are
found among the general poorer public, agriculturists, farm
labourers, workers in smaller establishments and who do not have
the benefit of free medical attention except those available in the
Government institutions. Most of these establishments are found in
urban arcas where TB services are fairly available. Tuberculosis
being an infectious discase itis of paramount importance for its
prevention and control that as many unknown cases as possible
should be detected as quickly as possible. (Dr. S. Chandrasckhar).

Research

We are grateful to the excellent research work being done in
the country and in particular in the Madras Chemotherapy Centre,
Madanapalle Tuberculosis Research Centre and the U.S. Public
Health Service. A number of co-operative studies also are under-
taken. You will be very happy to know that the Tuberculosis
Association of India has just established its Research Committee
and is trying to build up a strong Rescarch fund. Their attempts.
1 believe, will be to find out i and how the period of (reatment of
the tuberculous can be shortened. We might also expect as
result of world-wide studies (hat arc being made. better drues which
will treat the discasc in a shorter period and also find out the secret
as to why only a very small percent of the infected persons develop

the disease.

International Organisation

I will be failing in my duty if I do not express my thanks as
well as the gratitude for the large hearted and unfailing assistance
given to the national programme by the WHO, UNICEF and other
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international agencies right from _the beginning. As already men-
tioned any sudden switching off the assistance will tell upon the
programme adversely. It can only be tapered off when the pro-
gramme in every respect can be carried through. We should be
particularly grateful and happy for recognising our programme as
the model for all developing countries.

Conclusion

We are yet a long way from achievement. The desired

.~/ objectives of reducing the pool of infection one percent prevalence
+©f natural reactors to Tuberculin among children below 14 years of

age, has cluded even the developed countries with their every
advanced control programmes. With the present infection rate of
about 50%, it will take a long time and so long Tuberculosis *‘will
be permanently with us and the control measures hence should be
made permanent”.  As we might have crossed the crest of epidemic
wave its decline may be uneventful, though slow. After the control
of malaria, Tuberculosis has become a major public health menace
and its conquest imperative. In view of the individual focus given
to the disease over several decades, community approach recently
developed has to catch the imagination of one and all. Education
of the public as well as the Administrators is very essential on these
aspects. It has not been possible to make ideal treatment available
to all patients due to shortage of drugs, lack of facilities for injec-
tions. treatment, treatment over a prolonged period, high rate of
default in regular drug intake and lack of facilities for drug resis-
tance test.

It has also been clearly pointed by my predecessors that only
509 of the cases at best that are detected could really be treated
while the rest are likely to remain infectious to the community.
Further. the capacity of all our clinics, hospitals, sanatoria put
together can at best tackle a million patients. What about the
remaining million of estimated infectious cases, who are at large
without treatment 2 These are disturbing thoughts and somcthing
has to be done. Again we have a paradox of scarcity of medical
man-power in our country side. Only 20°/, of the doctors work in
villages where 82°, of population lives, whilc 809, of the doctors
arc in urban area where only 18%, live! How is this problem to be
solved ?  Again poverty breeds Tuberculosis and Tuberculosis in_
turn breeds poverty. So let us wage a war on poverty as advised by
our esteemed President of the Republic and remove pockets of
infection as well as vulnerable areas of infection.

Modern Tuberculosis control work is mainly organisational.
administrative and financial. Though the disease js caused by a
specific micro-organism, its development and spread are related to
social and economic conditions. Efforts therefore ought to be made
to improve these conditions in order to minimise the effect of
environmental circumstances in the spread of the discase in the
community. It is also necessary to improve the general resistance
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of the individual by improvcmept‘of housing condi;ions, sanitation,
water supply, drainage and nutrition. They are as important for the
prevention of tuberculosis as they are for the prevention of other
communicable diseases in general—a no mean gain !

Unless these long term measures are carried through no real
conquest of TB_is possible.

Lastly we should not hesitate to evaluate the programme in its
entirety. If our drugs are not delivering the goods let us say so, if
integration has retarded our pace let us say so and find a solution.
If our services have become demoralised or filled with unwilling
persons—square pegs in round holes or vice versa—let us weed them
out and create attraction for real talent. If our hospitals are merely
competing with Domiciliary Services and not playing their role
cffectively let us say so and find funds and staff to rcorganise them.
If the Campaign has lost its edge due to integration and conscquently
Health Education has suffered, let it be corrected. But et us not
fight shy or shirk our duty.

It should be recognised that objective truth is the coal of
operational research and field practice will become largely unpro-
ductive without such research. 1 have noted that essential clements
like Planning and Evaluation—which are the beginning and the end
of any activity—are lacking in the daily activities of countless
number of field workers. I once again make a plea that the bascline
data gathered 15 years ago can be misleading and upto date data
be gathered making use of the 1971 census data as well as fresh
studies conducted.

Let me conclude with well known invocation from the RIG
VEDA

““May He protect us both “Sahana vauathu

May He nourish us both Sahanau bhuuaktu

May wc both work together with
great energy

Sahaviryam kara vavahai
Tejaswina vadithamastu

May our study be thorough and Mavidvishavahai”

fruitful”

Om, Peace, Peace, Peace Om Santhi, Santhi, Santli

Let us work together to gather the fruits of collective endeav-
our in a team spirit. Let us be rid of hatred.

I wish my fellow workers a happy and useful conference and
hundred percent success in their great cfforts to root out this
problem. 1 also thank you all for the patient hearing given (o mc.

OM TAT SAT




SUNDAY, 3rd January, 1971
MORNING SESSION

The conference re-assembled in the Auditorium of
the Government Medical College, Fort, Bangalore with
Dr. K. Somayya, President of the Conference, in the
Chair. Dr. Somayya announced that the morning
sessions will begin with a session on “Progress and
Evaluation of National Tuberculosis Control Pro-
gramme™ under the moderatorship of Dr. K.N. Rao.
He requested Dr. Rao to take his seat on the dias.
Dr. N.M. Sinha acted as the rapporteur for the session.

Dr. Rao then requested the participants to come
to the dias. The following persons participated in the
session :

Dr. N.L. Bordia

Dr. M.D. Deshmukh
Dr. Raj Narain

Shri S.S. Nair

Dr. Jaswant Singh

Dr. T. Srinivasulu

Sri K.S. Sundareswara
Dr. G.D. Gothi

Dr. Rao requested Dr. Bordia to present his
Yaper.

A BRIEF ASSESSMENT REPORT ON THE WORK OF A
DISTRICT TUBERCULOSIS PROGRAMME

By —v) Hr) ¢

3

-

Dr. N.L. BorpIa, M.D., (
Indore (M.P.) =

At the requestt of the TB Association of India the Director,
Health Services, Government of M.P., very kindly authorised this
reporter to look into the working of a district Tuberculosis pro-
gramme (National Tuberculosls Programme). I am grateful to the
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state director, health services and the TB Association of India for
giving me this opportunity of evaluating the work of a district in
M.P. The choice of the district to be evaluated was left at the
pleasure of the Director, Health Services. Casually without any
special reasons the choice fell on a district which was almost an
average district of M.P. State.

In 1962 the Government of India had made certain recom-
mendations to the State Governments as to how tuberculosis service
should be organised in each district. The National Tuberculosis Insti-
tute have trained numerous teams in these years to implement these
recommendations and the UNICEF had assisted these district centres
with the necessary equipment including transport. So far State
Governments have establish=d nearly 200 such district centres
throughout the country. The development of the district tuberculosis
programme envisages establishment of a close net work of diagnostic
and treatment services at the permanent health centras of different
denominations in the entire country in an integrated manner so that
the medical and paramedical personnel work there as multipurpose
workers for all health services. The long term aim of the programme
is to develop the service to the extent that it can have some impact
on the problem of tuberculosis, and gradual reduction in prevalence
could be expected in the future.

To achieve the objectives of control of disease which is a long
term aim it was visualised that development can take place only
slowly. In the first stage of development the teams would get trained
and equipped. Then it will take two to three years for the programme
to expand to the entire district. When the programme would be in
good speed from the third year it could be expected that almost all
symptomatic sputum positive patients would take action and report
to the various peripheral health centres. Of these patients about
409% could be defected by careful microscopy at the peripheral
centres and the district centres. A few patients would be taken care
of by the general medical practitioners as well. Once the major
proportion of sputum patients are detected and treated then the
yearly detected cases would approximately be equivalear to the
annual attack rates. It was then presumed that o quarter of the
total cases were developing disease every vear Coming to the
treatment service it was presumed that if 80% will be the efficacy of
chemotherapy and 80%, patients will take drugs in their own homes
on a domiciliary basis without supervision, then 65 to 709, will be
rendered non-infectious. The fourth five year plan was therefore
Planned as early as 1963 on the above presumptions. Provision was
made to cover every one of the districts out of the 335 districis
existing then. 200 new integrated district TB centres were 10 be
ceveloped during the plan period. 15 to 20 lukhs of patieats wers to
be provided with anti-TB drugs every vear from the 12.000 pesi-
pheral health centres, dispensaries and other institutions under the
National TB programme. While planning the Government was
clearly told that anti-TB drugs must be freely supplied by the Govern-
ment of India and that there can be no economy on this item of the
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scheme. By that time it was observed that the most difficult problem
will be to maintain long term treatment continuity. It was also
feared that the paramedical personnel may not take sufficient interest

Tuberculosis work at every primary health centre in the entire
country. However, this provision was deleted from the plan at a
later stage. Finally, the fourth five year plan was accepted as a
centrally sponsored scheme. Against this background the district
TB programmes which have formed the backbone of the National
Tuberculosis Programme are developing for the last eight years.

This assessment had to be confined roughly to judging the
efficacy of 2 few of the organisational, administrative, operational
and technical performances and 10 form an idea as to how the
expansion of the programme has taken place in the district and what
were the shortcomings and how they can be mitigated.

A full working week was spent in the district. Much of the
time was spent on looking into the work at the main centre specially
analysis of the treatment and index cards of 1969. Some typical health
facilities of different denominations- were visited to judge the work
In case cetection and treatment organisation which was being under-
taken there. During this period only a few aspects of the assessment
relevant at the present stage of development of the Nationa!
Programme could “be looked into. If more time was spent more
information could have been collected. Thijs reporier had in mind
speciaily to stucy Low the diagnostic and lreatment service was
functioning in the district and what the difficuities were in the
development of the pregramme  at the periphery through different
health centres like PHCS and dispensarics of various denominations.

A copy of the summary of assessment undertaken and
analysed has been circulated to the delegates and which I narrate:—

Basic data of the district evaluated :

Population of State of M.P. estimated to be over 30 million.
Total districts 43,

This district was an average district of M.P., partly hilly, partly
plain. Beight 1800 feet ahove sea level.

Population 490,000 aproximateiy (1961) now estimated 0.6
mil.

District Headquarters is a town of 100,000 (estimated 1570).
There are four Tehsils (Talukas) only.
75% population is rural, 259, urban.

Occupation: Mostly agricultpre—no canals, little irrigation—
People poor—partly tribal population, few industries,
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District town is central and hub of railways and roads; other
communications buses, poor road system. Villages 1,038.

Area 1727 sq. miles, density of population 346 per sq. mile,

District Administration: Two Senior Officers, (1) District
Health Officer : controls PHCs, dispensaries, Public Health work and
Family Planning. (2) Civil Surgeon : Controls Hospitals, Ayurvedic
dispensaries and Tuberculosis Clinics.

State Health Administration: (1) Director of Publjc Health,
Family Planning etc. is responsible for all PHCs, public health and
family planning, (2) Director Health Services : controls all Hospitals,
Ayurvedic Institutions, Tuberculosis clinics, (3) Deans for teaching
and medical college hospitals.

District Health facilities: 13 grades dispensaries. Six PHCs, 5
upgraded dispensarics, 2] Ayurvedic (Indigenous) dispensaries, 6 sub.
centres in each PHC area.

Tuberculosis Services

TB Control Officer (Status—Assistant Director in the Direcio-
rate of Health Ser\'ices.)

TB Clinic was established at district headquarters in 1954 with
52 beds, upgraded as District TB Centre with UNICEF assistance in
1965 for District TB programme with stardard equipment. BCG
vaccination team integrated with District TB Centre; full team vvas
in position. The district TB team has to organise programme in one
more neighbouring district where there is no DTC.

District TB Team: Full team including 2 medical officers (one
NTI trained), three health visitors (two of them trained as treaiment
Organisers), one statistical  clerk, X-ray technician, Iaboralory
technician (no laboratory assistance, no dark room assistant).

) Budget in 1969 Rs. 56,000/~ (this does not include anti-TB
arugs.)

System of working: according to standard NTI manuals,
Minor deviations

(1) Case register maintained separately in addition to case
Index and cross index cards.

(i) Sputum examinations mostly by collection of over night
sample.

Drug supply: In 1969 almost all through Government of India,
UNICEF, little from State Government.
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Evaluation of Treatment cards of all diagnosed patients in the

whole of the calendar year 1969 has been undertaken that is from
1.1.1969 to 31.12.1969.

Technical Evaluation for 1969

' Persons x-rayed 7,756 including case finding amongst factory
workers.

Suspected tuberculosis 652—minimal 58, moderate 151, advan-
ced 390 and others 53.

| Local 234 (120 males 114 females)
Whole district | District 220 (140 males 80 females)
Total 454 | Migratory ~ 198 (138 males 60 females)

(Outside District cases)

Sputum Positive Cases

| Local 65 (35 males. 30 female)—659%, of attack
|

, rate
Whole district | Rural 86 (61 males.25 females)—209, of attack
151 rate

Migratory 85 (60 males, 25 females)-
Total sputum positive 236 (out of 652 radiological suspects)

Not a single sputum positive detected at any PHC in the whole year
under report

Sputum positivity rate in treated pulmonary cases—36 per
cent.

Treatment given to 652 (DTC 577, PHC 75) (5 migratory
transferred)

Regimens
SM+INH INH,SM, TZN INH,TZN INH alone Other
79 283 161 71 58
Regularity in 4 4 district patients

Regular means.

Regular 12 per cent (80% or more regularity)

Partly irregular 20 per cent 50 to 809, drug collection
Very irregular 42 per cent Less than 509, collection
Initial defaulters 26 per cent Collected once or not at all.
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Post Treatment Evaluation of 1969 Patients

Sputum status of 652 patients

District Migratory
Sputum positive to negative 87 (61 26)
Sputum positive to positive 29 (19 10)
 Sputum negative to negative 65 (51 14)
Sputum negative to positive 7 ( 6 1)
Sputum result not available 464 (317 147)
652 454 198
X-ray Evaluation

Miniature x-ray same as before 102 ( 92 10)

Clearance of disease by less
than 509, 55 (33 22)
Clearance more than 509, 119 ( 86 33)
Complete clearance 12 ( 3 9)
Worsening 8 ( 3 5)
296 79

Results not available for the rest (356) 237 district cases and
119 migratory. :

Defaulter action on district patients as recorded in Treatment
Cards,

Post cards sent 30
Home visited 50
Message sent 14
No action on remaining defaulters

Retrieved . 18

Hospitalisation 52 beds (plus two private rooms)

Total admissions 707

Patients admitted 258
District: 84 males 54 females
Migratory: 86 males 34 females

Many patients admitted twice or thrice or more time in the
same year.

Work at sub-centres

Participating Centres : PHCs 6, Dispensaries 3, general hospi-
tal 1. No programme at any other centres,
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Diagnostic activity in 1969 only at Civil Hospital, 23 cases
detected sputum positive.

Treatment cards 75 in all sub-centres.

There is not much of difference in sputum positivity, treatment
regularity in district patients and migratory ones. _ Patients admitted
to inpatients wards had very high defaulter rate in drug taking after
discharge from wards.

Extra Pulmonary Tuberculosis

Main Findings :

Glandular disease 162 (males 70 females 92)
Abdominal 38 - 9 ' 29)
Bones & Joints 26 ( ,, 6 53 20)
Pleurisy b Y 5 7 ’ 10)
Others 19 i 9 55 10)

262 104 158

Average age in males 1-15 years
Average age in females 1-44 years

Diagnosis of Extra Pulmonary Tuberculosis was questionable
as they were mostly referred cases from main hospitals.

Females predominated in age group 15 to 44 and males pre-
dominated in age group 0 to 15.

General Observations and Recommendations

It is gratifying to observe that the system of record keeping
in the national ‘tuberculosis programme is efficient, meaningful at
the same time, simple and easy to maintain. The system provides a
good method of follow up of patients and provision for defaulter
action. The system has stood the test inspite of shortfalls which are
due mainly to human failure.

2. Inspite of having a well qualified trained and efficient
district TB centre team in position for five years after the
initiation of the programme from 1965, the diagnostic and treatment
organisation has not developed in the district. Though the main
clinic is run fairly satisfactorily with a few short-comings, common in
most centres, the district team has failed to develop the programme
to the periphery. They had all the required facilities of adequate
staff, vehicle, budget, government orders for implementation of the
programme, other equipment for peripheral centres and anti-TB
drugs etc. etc. It must be stressed that the district team was well
reputed and known to be well trained and consisted of willing
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- workers, even then the programme did not expand. The major

responsibility is therefore mainly on the district team. Following
feasons are responsible for failure of expansion of the programme:

“jwr

e I. The district TB Centre team had not toured the district

PHCs and other centres as much as necessary. The vehicle had
covered 152,60 kilometers in all but 8307 k.m. was for tuberculosis
programme and the rest for other purposes.

g «lr T There is complete apathy and lack of interest in most of

the officers of PHCs and dispensaries in undertaking tuberculosis

. work both microscopy and treatment service. Paramedical workers

are still worse. Medical Officers are unable to get work done. As
there are no microscopists or laboratory technicians/assistants in
Primary Health Centres and even in small civil hpspitals, no member
of the staff is willing to do microscopy. Deterioration in discipline
has gone to the stage that para-medicals concoct false record fear-
lessly. The district TB team felt disgusted with the lack of response
and made no further attempts to establish MmiCroscopy centres at
PHC:.

Without specific provision of microscopist at all PHCs sputum
examination will not develop inspite of the fact that the present staff
is generally not over worked.

Treatment organisation will also not succeed unless a person is.
specifically appointed for the purpose. If one tuberculosis worker is
exclusively provided he can be responsible for both microscopy and
treatment organisation.

III. There is lack of supervision from all levels, the DHO.
Civil Surgeon, Assistant Director of Tuberculosis and the regional
Tuberculosis Superintendent. They are also partly responsible for
lack of expansion of the programme. Even though the Directorate
had issued circular letters bringing to the notice of all health
centres the short-falls, these have been ignored by sub-centres. Strict
supervision, guidance and contro] is necessary at all levels. Senjor
officials must tour and supervise the work at health centres.

IV. Lack of timely and appropriate disciplinary action
against defaulting employees has created indiscipline in the staff of
PHCs. When disciplinary action is taken, interference by politicians
nullified the action, creating a worse situation. Unless strict discip-
line is enforced, no programme can succeed.

V. Posts of Laboratory Technician and Laboratory Assistant
are necessary at all DTCs so that senior person can tour the micros-
copy centres frequently and ensure that microscopy develops. At
present there is only one person doing microscopy in the TB Centre

who often remains tied down to the local clinic work and is unable
to go out.
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VI. Vehicles must be used exclusively for the purpose they
are provided for. In this district in 1969 nearly 459, mileage was
done by the DTC vehicle for purposes other than tuberculosis work.
The DTO was unable to keep the vehicle in good condition. Even
for repair of a punctured wheel. quotations have to be called and
approved by the Civil Surgeon’s office. Powers of the district officers
for major repairs should be enhanced.

VII. Stress on other health programmes specially family
planning need not deter personnel from undertaking tuberculosis
work, as they were not over worked. Incentives provided by family
planning programme has acted as deterrant to tuberculosis work.

VIII. Deafulter rate in drug taking is very high. This can
create serious problem in the years to come. It will result in higher
resistance rate and chronic infectious invalidism. All procedures
laid down to prevent defaulters and retrieve them should be
enforced throughout the district. Activities of the district TB

Association should be developed to educate patients and the commu-
nity.

IX. The DTC team should be more careful in completing all
entries on the respective cards and forms so that some type of
evaluation of the work is possible. I understood from DTO that
more work had really been done than observed from cards as

entries were not made in many cases.

X. The salary scale of the entire tuberculosis service is low.
This deserves to be looked into. With the rising prices, families
cannot sustain interest in work with present emoluments. They have
to look other sources of income at the expense of work.

XI. There is need to develop human discipline in both
patients and the services. Unless steps are taken to improve them,
programme will not succeed.

XII. There is need to do more serious thinking on how tuber-
culosis will be controlled. Trends indicated by this evaluation are
that problem of drug resistance and chronic invalidism may develop
following high irregularity in drug taking and by ineffective cliemo-
therapy. Every step should, therefore, be taken to ensure that
detected patients take prolonged continuous effective anti-TB drugs
therapy.
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Dr. Rao : Thank you. I would now request Dr.
Deshmukh to present his paper.

DISTRICT TUBERCULOSIS PROGRAMME
IN MAHARASHTRA

By
DRr. M.D. DESHMUKH

1 must congratulate Dr. Bordia for his excellent report on the
working of the District Tuberculosis Programme in Madhaya
Pracdesh. 1 was also asked to carry out similar work in my State
but I have not yet been able to do it. The authorities in my State
have not been as prompt in responding to my request as in M.P.
My observations are based mostly on the official report 1 received
late in December, 1970.

Progress of District Tuberculosis Programmes in Maharashtra

Figures from year to year are not available. It seems that
since 1963 District Tuberculosis Programme has been established
only in 11 out of 26 districts of Maharashtra viz. Thana, Dhulia.
Nasik, Jalgaon, Aurangabad, Parabhani, Nanded, Latur (Dist.
Osmanabad), Chandrapur, Wardha and Nagpur. [t seems Poonu
had everything ready except the UNICEF vehicle for many years
Now that the vehicle has arrived. the new medical officer has to be
sent to National Tuberculosis Institute for training. for the previous
N.T.I. trained medical officers have been posted to Jalgaon.

Akola, Sholapur and Sangli have all the necessary require-

ments except the UNICEF equipment release of which is expected
soon.

Satara and Ahmednagar TB Clinic buildings are stated to be
nearing completion.

Plans for TB Clinic buildings are vet to be submitted by Civil
Surgeon of Ratnagiri. Alibag, Bihar and Bhandara. Thke informa.
tion about the remaining districts is not at hand.

The total number of TB clinics in the state is 27 but 3 of these
are not for the Districts (J.J. Hospital, G.T. Hospital and Kalyan
Camp) which means 2 districts (Kolhapur and Buldhana) are stili
without a TB Clinic.

II. Rise of District Tuberculosis Programmes as compared with rise
in number of trained teams

The information given under this heading is rather confusing.
It seems that the practice of sending a team as a whole to N.T.L. is
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long abandoned. Odd persens in different categories are sent from

~different places and it is hoped that some teams would be made
out of them.

It is stated that in the 21 courses conducted at N.T.I. from
August 1962 to May 1970, the following were trained for our State :

Medical Officers 24
Treatment Organisers 36
X-Ray technicians 28
Lab. Technicians 22
B.C.G. Team leaders 16
Statistical Assistants 23

Rise in District Tuberculosis Programmes has not bsen consis-
tent with training of personnel. Out of 24 medical officers trained
so far, 9 are posted to District Tuberculosis Programme, 5 to TB
Clinic awaiting upgrading to District Tuberculosis programme, 1
resigned, 2 promoted as Class I officer, I died. I to TB Hospital. 5 on
general side. Of the paramedical personnel, most are stated to be
working in District Tuberculosis Programmes or TB Clinics except
a few—especially statistical clerks who are working on general side
because of promotion as senior clerks.

II1. Corelation of District Tuberculosis Programme with rise if any,
in case finding, case holding, and B.C G. coverage.

In 11 District Tuberculosis Programmes, 225 Peripheral
centres have been so far established—104 Primary Health Centres,
69 Zilla Parishad dispensaries, 35 Municipal dispensaries and 16
other health agencies. A total of 6,391 patients are stated to be
under treatment.

It is nct stated how many are sputum positives. It is also not
ciear if this ficure represents the total number under treatment in |1
District Tubzrculosis Programmes or if the patients at District
Headquarters are excluded. The average per peripheral centre
works out at just over 28.

When we consider the load which the District Tuberculosis
Programmes with its peripheral centre should carry, the figure seems
pitiebly low. For the average of expected TB cases per district
should be 20.000 (5,000 sputum positives). 11 District Tuberculosis
Programmes here are covering only 6,391 patients which work out as
5%, of tote! cases. Even if we consider peripheral centres as res-

ponsible only for 809, of the total it is hardly one or two per cent
liigher.

Case Holding

It is stated that cases holding at district clinics is 60-70% but
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at the peripheral centres it is 40 to 50%,. There are no figures to
prove or disprove this.

B.C.G.

Out of the total of 15 teams (1 team leader and 6 technicians)
one is working in the city of Bombay and 14 in the districts.

Their performance is admittedly poor. We have details only
for the months of August and September 1970.

Taking the better performance in September 1970 we find that
only 80 technicians out of the available 98 (14 7) appeared to have
worked for 20 days in that month. Out of just over 4 lac_regls-
trations they have vaccinated only 94._505, an average Qf 58-59 per
technician per day (direct vaccination). At thns_rate just to cover
the susceptibles in one district alone all 14 teams will have to work
for nearly 12 months.

Bombay team is said to be averaging 98.7 vaccinations per
each technician per day but in the programme of primary school
vaccination in the month of August they could do only 1,140 total
vaccinations in the whole month. In ourcamps, in one day. we
can get 1,500 to 2,000 vaccinations done with 2 technicians. Train-
ing by B.C.G. Department appears to be at a very slow rate. From
January to November 1970 only 31 candidates could be trained—an
average of less than 3 per month.

Evaluation

I have no reliable information on these points but I venture
my suggestions :

We propose to have a team to assess the programme in
Maharashtra very soon.

I believe that the concept of evaluating efficiency by matching
achievement against expectation is quite sound under our existing
conditions.

Proportion of sputum povitives

Even in the best run programme in our State (Nagpur) the
contribution of Peripheral Centres by way of sputum positives in
total number under treatment appears to be less than 109, whereas
the percentage of sputum positives is given as 10%. In many
places the microscopes are not working and supervision on the
work where it is done appears to be poor.

Respective role of city centres etc.

No figures are available. It appears that most of the cases are
at present diagnosed at city centres.
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Conclusion and suggestions

The D.T.P. in Maharashtra appears to be well behind schedule

and unless taken up more seriously than at present will not be able

to function effectively for many years to come.

treatment

Total
cases
under
212
632
935
1428

Some of the fundamental things are not yet sorted out.

What grade and qualificatioffs should an officer have to.fill the
post of State Tuberculosis Officer ? Tt seems ‘the grade of Asistant
Director is not sufficiently high to command respect from all TB
Centres. It should be that of Deputy Director. What grade and
qualifications should the District Tuberculosis Officer have to
command respect and secure cooperation from Medical Officers-in-
Charge of Peripheral Centres ? A fresh post-graduate with just 3
months training at N.T.I. does not appear to be well equipped to

fill this important post. He should be on level with the Civil
Surgeon and the District Health Officer. -

2
322
549

Total
under

trcatment
3

Diagnosed

Spv
¢xam

What comes first—the type design building.

i u ! 'n_bu the team, the
training at N.-T.I. or the equipment to the last detail ? Many

programmes are held up for want of one of these. Surely any
district TB Clinic can at least initiate the programme and improve
it later after training, building and equipment. 1 do not see why
Primary Health Centres cannot start functioning as Peripheral
Centres even in the absence of District Programme. The training of

teams for District Tuberculosis Programmes must be accelerated and
losses after training avoided at any cost.

centres
7
16

g Centre, Nagpur
Referral

Total
under
treatment
212
509
613

679
1197

Talking about low output of work I am tempted to present
here the average output in our 15 TB Camps, where in one day
(Sunday) we get 30 to 40 cases of pulmonary tuberculosis out of
which 7 to 8 are sputum positive, B.C.G. vaccination averages well
over 1000 with 2 B.C.G. technicians. (Report of the work in 15
camps attached).

3
138

Pos. Diag-
noscd
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I have no doubt that voluntary efforts can bolster up our
D.T.P. If every district centre undertakes TB Camps (with the
help of other district officials and voluntary bodies) once a month

for each Taluka place or Primary Health Centre, they will cover the
entire district in about 12 months.
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Talking about B.C.G. vaccination, even if B.C.G. team is
integrated with the D.T P. in every district, at the present rate of
vaccination, the whole year’s output per team works out at as
20 x 12 x 60 x 6 = 86400, whereas the susceptible population is

% of 1.5 mil. viz. 7,50,000 which mean they will take 9 years to
finish the 1st round. o
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I am convinced that it is high time that we change our B.C.G.
policy. In addition to mass programme by our B.C.G. teams, the
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vaccination should be released for general use like any other preven-
BIIRE m & ﬂmmm m S = ~tive—inoculations.  The training of B C.G. technicians should be
Z accelerated by B.C.G. Department and should also be given by
Department of Preventive Medicine in medical colleges and by local
health authorities.
S818258 8,88 SR |8 Thus we will have an army of technicians, medical men,
o nurses, health visitors and social workers to deal with this urgent
problem.
mmmmmmm Ange oo Q In short, D.T.P. needs helping hand all round. Every onc
-= == B9ZFEE =229 = concerned must work with sincerity and zeal. Strict supervision is
necessary at all levels.
Dr. Rao : Thank you. May I now request
o . . .
=UREAZE FERGR dee | Dr. Raj Narain to present his paper.
J TWO EPIDEMIOLOGICAL FACTORS RELEVANT iO
NATIONAL TUBERCULOSIS PROGRAMMES*
EE88ReY 2g=ge LT ® M o
2
DRr. RAJ NARAIN
Tuberculosis Prevention Trial, Bangalore-20
EHEoREY 3n°ge e Py
- I am grateful to the Chairman, Dr. K.N. Rao. for asking me
tosay a few words relevant to the National Tuberculosis Pro.
- gramme. One thing I hope to show you is that infection in children
T ——— - _ with Myco. tuberculosis in our country does not result in death or
saodntm SOoNaS RErev &z disease as often as one might expect from statements in standard
i text books on tuberculosis. 1 have chosen children to show the Tisk
associated with infection as in children, not only the infected and
uninfected can be separated with greater certainty but also that the
mmmmmwm M%mzm TIo o risk is believed to be the greatest among them.  Another factor |
i & S =l a hope to show is that the Microscopy positive case of Pulmonan
_ Tuberculosis is more likely to develop resistance to drugs than the
3 | bm case positive on culture only.
St.. = g3
Xere, & EEI & I shall use the data from 3 successive Tuberculosis Prevalence
EZZEEE=38 I em 23 Surveys in 119 randomly selected villages in Bangalore District.
u.mn_K.m.Kwo EpSE S8 me £ Total de jure population at the first Survey was 61,688. At each
¥eZRs BgNELAR S 2 survey testing with 1 TU of FPD RT 23 with Tween, X-ray
FE0 |0E2E sl | M.e.w =7 = examination of those 5 years or more of age, and sputum exami.
= a ....l.l.....m..ll.l].l.l,.l m - - :
U_..lw.w. m.w..._. i N.DDD me.. gRA 8 = _* Field work for the material was carried out by the National Tubercu,osis
<8585 r_l.u_u sis L2 Institute. Analysis has been carried out by the Tuberculosis Prevention Triai,
E5EE8EZ£ °E whm.H m o2 wm_mﬂo O::u::mwzaﬂ:.nw. wm:mww%qo-n%.. The latter is being conducted under the
ESCO8E<< SUEE == auspices o: € Indian Council of Medical annm...or asa joint project sponsored
D TG KP by the Ministry of Health, Government of india, the National Communicable
TAOEIBORo O die hALg) Disease Centre, United States Public Health Service and the World Health
Organizavion and is financed by United States PL-480 funds and by a WHO
€rant-ia-aid, ]
4
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nation for those with definite or doubtful X-ray shadows were
carried out. Interval between successive surveys was 18 months.

Risk associated with infection among Children :

Table 1 shows the prevalence of 15 mm or bigger tuberculin
reactions at Survey I among children in 3 age groups. 15 mm or
bigger tuberculin reactions, at least for children below 15 years,
may be regarded as strong evidence of infection with Myco. tuber-
culosis. 1.8% of the children in age group (0-4) vears, 79 for
age group (5-9) years, 12.69, for age group (10-14) years had 15 mm
or bigger reactions.

TABLE 1

Prevalence of infection at I survey

Age Total test Those with 15 mm or bigger reactions
group read
Number Percent
0—4 7976 148 1.8
5—9 7454 520 7.0
10—14 7242 915 12.6
=

-

Table 2 shows that during the next 3 years i.e., by the time
Survey IIl was done, of the children below 5 years of age, 11 or
8.4% had died. 105 were X-rayed at Surveys II or IIl and none
hac developed bacteriologically confirmed pulmonary tuberculosis.
For this report only sputum culture positive cases are regarded as
cases of pulmonary tuberculosis. Such a definition has its weak-
nesses especially for children, but number of cases showing only
X-ray evidence of uisease is not at the moment available. Similarly
of the 477 infected children of age (5-9) years, 9 or 1.9% had died ;
of the 430 X-rayed at Surveys Il or III only one had developed
puimonary tuberculosis. In age-group (10-14) years 1.49; had died
and 4 out of 740 or 0.5%, had developed pulmonary tuberculosis.

TABLE 2

Mortality and morbidity over a period of 3 vears for children
with 15 mm or bigger reactions at I survey

Agz Number Number % Number No.
group followed till dead X-rayed at culture
Survey 11T Survey II or III positive

0—4 131 11 8.4 105 0

5-9 477 9 1.9 430 1

10—14 741 10 1.4 740 4

1

The number of deaths shown in Table 2 is regardless of its
cause. The proportion that died of tuberculosis is not known.
Though all the 131 children in age-group (0-4) years had 15 mm or
bigeer reactions, only 8.49, died over a period of 3 years (1).
Contrary to all present beliefs, this mortality rate for infected
children is low and the rate_for those that developed infectious
pulmonary tuberculosis is lofver still. FEven if it is assumed that all
the 8.4% died of tuberculosis, as only 1.8% were infected, deaths

due to tuberculosis for children below 5 years would appear to be

8.4 % 1.8

of the order of 100 ©°r less than ome sixth 9% of total

population. It must be emphasised that these low rates are in the
absence of any treatment worth the name. Possible interpretations
of this low risk of infection could be :

(i) That even children in the area in spite of their tender age
had pretty high resistance against tuberculosis.

T
(if) Possibly that due to low virulence of the tubercle bacilli
in the area, infection does not often lead to death or disease,
Several reports, Tuberculosis Chemotherapy Centre. Madras
(2), Frimodt-Moller (3), Balbir Singh (4) and Jast and most com-

prehensive Wijsmuller et al (5), show that a large proportion of the™

bacilli isolated from patients had very low vi
that of BCG.

(iii)  That infection is very slow acting and the threc-vear
follow-up was too short to bring out the full risk associated wit- iz
This assumption itself would be against the generally held belief that
the greatest danger is soon after infection. '

~ Whatever the cause of this low mortality be, it should be
realised the lower the risk associated with infection, the greater is its
value for producing immunity against tuberculosis. Also the
possible low proportion of deaths due to tuberculosis amone
children would suggest that tuberculosis may not be as serious
problem as is generally made out.

Risk associated with new infection

This lcl\x_rﬁl&g,s,gogia;gq with large reactions was also sesn
among the newly infected. New infection among children and
young adolescents is believed to be very dangerous (6). Table III
shows the number of children found to be newly infected at Survev

As shown in our previous report (7), only an increase of 16 mm

or more at Survey II over the size of induration at Survey I has
¢en taken as evidence of new infection. At Survey II 85 children
of age (0-4) years, uninfected at Survey I, were found newly infected.
uring the next 14 years, i.e., by Survey III, only 2 of them had
died : the cause of death is not known.” None of those who could
be X.rayed at Survey II or Survey III (only those who had attained

¢
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TABLE 3

Mortality and morbidity over a period of 18 months for newly infected children

Age Number found Number that 9 N
group newly infected* died by A u?Efnl;;’]f;syhad
at survey II survey IIT tuberculosis at

survey II or III

0—4 85

(83

“ 24 0
5—14 229 — - 4
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villages resulting in great irregularity in treatment and consequently
in the great and rapid increase in resistant cultures at Survey III.

TABLE 4

Proportion of resistant cultures at the three surveys

* 3 . . . .
. An increase of at least 16 mm in size of tuberculin reaction from
urvey I to Survey II among those with 9 mm or smaller reactions at Survey I.

the age of 5 years were eligible for X-ray examination) were found
to have bacteriologically confirmed pulmonary tuberculosis. In age-
group (5-14). vears, of the 259 newly infected at Round II, not one
had died during the next 18 months and only 4 had developed
pulmonary tuberculosis.

Thus the risk that new infection carries is also low in the
area, confirming that tuberculosis infection in our context is not
that dangerous as is generally made out. These findings suggest :

(i) Tuberculosis ijtself may not be as serious a problem as is
usually made out.

(ii) If the ri ciated with infection is low, BCG-in-our
context may noi offer as much protection against tuberculosis as it
did'in the British BCG Trial.

Development cf drug resistdnce

The second factor relevant to National Tuberculosis Pro-
gramme is shown in Table IV. Cases found at each of the 3
surveys have been divided into 2 categories—those that were
positive both on Culture and Microscopy and others that were
positive on Culture but negative on Microscopy. For the 2 cate-
gories number and percentage of those with cultures resistant to
}somazxd, either alone or in combination with other drugs, is shown
in the table. At each of the 3 survevs the proportion of cases with
resistant cultures was more for the group which was Microscopy
Positive. Also at III Survey a marked, statistically significant,
Increase in the number of cases with resistant cultures for the
Microscopy Positive cases only is noteworthy. At Survey I the
cases found could not be offered treatment. Thev depended on the
very few facilities for treatment that existed in the area. Afier
Survey 1I most cases were offered treatment with isoniazid alone.
This offer was not fully utilised by the patients from these far flung

Survey Culture-+Maicroscopy cases Culture+ Microscopy cases

Total  With cultures resistant  Total With cultures resistant

number to isoniazid+ number to isoniazid 4

No. % No. %
I 68 12 17.6 111 8 . TR
1I 61 15 24.6 105 12 11.3
III 61 27 44.3 95 13 13.7

\

Thus the Microscopy Positive case which is the king pin in our
contro] programmes appears much more likely to develop resistant
cultures than the case positive on culture only. The latter type of
case at the moment is bevond the reach of our National Program-
mes. Thus development of cases with resistant cultures is a risk
which could result from our controi programmes. The risk is there
in any programme as shown by the study by Frimodt-Moller
extending over 17 years in which seven Mass Miniature Radio-
graphic surveys of the population of Madanapalle Town and sur-
rounding villages were carried out. Facilities for treatment provided
for admission of each case in a hospital and drug supply was more
plentiful and regular than in the National Tuberculosis Programme.
Yet, at the end of 17 years, the total pool of infection remained
almost the same while the proportion of cases with cultures resistant
to INH increased significantly (8). The risk of developing resistant
cultures would appear to be much more in the National Tubecrculosts
Programme. T

To sum up. :

(i) The risk of infection with Myco. tuberculosis is much
lower in India than the described in text books of tuberculosis by
European authors.

(i) Risk of increasing the number of patients with resistant
cultures with our present Control Programme is real.

Both factors point to the great necessity for assessing our
Control Programmes. The eminenily feasible National Control
Programme forms only a beginning. Only by constant and reali:tic
assessment can we improve the programme and also judge whether
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it can lead us to our objective—namely—the Control of Tuber-
culosis in the country or to the degree to which it can do so.
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Dr. Rao: Thank you. I would now request Mr.
Nair to present his paper.

ASSESSMENT AND MONITORING OF NATIONAL
TUBERCULOSIS PROGRAMAME (NTP)

By
S.S. NaIrR

——

The Approach

Assessment of a programme is the measurement of the extent
to which -its objectives have been fulfilled. Assessment may also
include a study of factors that may influence the achievement. It is
clear that the objectives have to be defined in quantifiable terms so
that the extent of achievement can be measured.

In the past, control of tuberculosis defined as a systematic
reduction of the problem of tuberculosis to an extent that it ceases
to be a major public health problem had been accepted as the goal
of the National Tuberculosis Programme. The difficulties arising
from such a definition of the goal are :

1. What is a major public health problem ?

2. In what quantifiable terms—social and epidemiological—
should the tuberculosis problem be defined ?

3. To what extent should the problem thus defined bz reduced
for it to be a major public health probiem no longer, and

4. 'What should be a reasonable period of time required for
achieving this reduction ?

A number of attempts have already been made to quartify
the problem. But, more thinking and research has to be done beiore
these and related considerations can form the basis of assessmant.
A clear definition of the goal in quantifiable terms has yet to be
adopted.

Another serious difficulty for assessment arises from a lack of
precise information on the period between infection and disese.
If, as is commonly believed, most of the cases® occur among the
already infected, then prevention, case-finding and treatment can
have only a marginal effect, during the initial period of the pro-
gramme. Thus, a sizeable reduction in the number of cases may not
occur within a period of 10-15 years, or even more, unless the disease
is already on the decline. Any early assessment of reduction in the

* Cases are those patients confirmed bacteriologioally ; the rest are
suspects.
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number of cases will only be a very costly attempt at proving the
obvious and will possibly lead to frustration. Nevertheless, it is
necessary to know the gains from tuberculosis control measures
involving sizeable amount of public funds. For this, a different
methodology of assessment has to be adopted since itis almost

impossible to provide a direct answer in terms of reduction of the
problem. ’

It is true that based on the trend of the disease, before intro-
duction of the programme, epidemetric models can be used to
predict the size of the tuberculosis problem at future points of time.
Comparing this with the actual size of the problem after the pro-
gramme has been working for sometime, can provide a measure of
the problem reduction due to the programme. But, even for this.
the programme has to be on for a sufficiently long period so that a
demonstrable reduction could be expected.

Assessment of efficiency

Measurement of the extent to which the objectives of the
progrumme as a whole have been achieved may be called assessment
of efficacy. Measurement of the extent to which the expectations
for various activities under the programme are being fulfilled is
referred to as assessment of efficiency. 1t is generally true that
improving the efficiency of each activity under a .programme will
result in improvement in its efficacy, provided the improvements in
one activity do not place restrictions on other activities. On the
basis of this rationale, assessment of efficiency seems to be a
practicable solution to the problem of assessment of a tuberculosis
control programme.

Realistic expectations for outputs and coverages under different
activities can be set up on the basis of potentiality studies on the one
hand and programmes working with reasonable efficiency on the
other. The former provides information on what could be achieved
with a given staffing pattern and method of work. The latter on
what normally is achieved in the environment in which the activity
is performed. Achievements of the programme could then be
matched against these expectations.

Need to define stages

One important consideration is that the programme can only
be implemented in afew districts at a time and administrative and
operatiopal conditions may vary among those districts. Thus,
Ciffercnt districts will have the programmes developed to different
levels. Any overall assessment of such a heterogeneous programme
situation may give a confusing picture. One way to avoid this is to
define some stages ef of development of the programme, with graded
expectations, and to assess each district at suitable intervals to judge
whether it qualifies to cross from one stage to the other. The number
of districts which qualify to go from one stage to another at a
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ecified time will itself indicate the progress achieved. One advantage
SFt)’ this method is that after assessment, attention can be concentrated
gn the corrective actions required for fulfilling the expectations for

that stage.
Monitoring

A detailed stage-by-stage assessment could be supplemented by
monitoring i.e., a continuous watch on some key indices of the
programme calculated from periodic reports. This requires a
reasonably efficient reporting machinery. At present about 307, of
the district programmes do not report on time. Within the reporting
programmes more than 509, of the peripheral health instit}xtxons
aoiﬁg tuberculosis work do not report on time. Under these circum-
stances, monitoring or any assessment based on reports will under-
estimate the achievements ard cannot be considered reliable. It
would be better for assessment based on reports to be separaie for
programmes under diffcrent stages, as the expectations against which
achievements are to be matched differ with the stages.

Comparison of performance against expectation

Some results of monitoring are given below mainly for iliustrat-
ing the methc dology and the 1ype of conclusions that can be draw.
An average peripheral health institution in which tubercuiosi:
programme is implemented could be expected to examine sput.
from 75 “‘symptomatics’ per quarter and diagnose about 7.5 cases.
The achievements of the programme in the Southern Region generaliv
are of the order of 309, of the expectation for examinations and
409 for cases diagnosed. On the average about 609, of the casex
and suspects wio are expected to collect their drugs do so i.e.. about
639 of a fairly high target of 959, of patients on hand taking
treatment at any time. For BCG vaccination, the all India averzoe

e=C

monthly performance per team is about 559, of the expectation of

/

8,000 vaccinations. Thus, comparatively, case-finding activity neceds

greater attention and improvement at present. Then comes BCG
and lastly treatment.

Contribution from peripheral health institutions

_ Three indices help in assessing the contribution made by PHI:
' the programme (Table 1).

(1) Only about 289, of the total cases diagnosed by an average
DTP are found by peripheral institutions (about 50°, In
the Southern Region).

(2) Only about 23%, of the total cases and suspects in an
average DTP are diagnosed by peripheral health institu-

tions, suspect cases diagnosed at DTC on referral being
credited to the referring institutions.
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TABLE 1

Indices showing contribution of peripheral health institutions (PHIs)
(January 1967—March 1970)

Percentage of total
Range Mean
Diagnc;sed by PHIs
(a) Cases 23.8—34.1 28.1
(b) Cases and suspects 18.4—27.9 22.9
(c) Treated by PHIs 9,1—34.9 26.2

N.B.: Figures are underestimates because of non-receipt of
reports from peripheral health institutions.

(3) Only about 269, of the patients on treatment are treated
by peripheral institutions (about 509, in the Southern
Region).

After making allowances for non-receipt of some reports. it is
likely that the combined performance ofa large number of peripheral
health institutions falls much short of that of the district tuberculosis
centre. This can be improved if the case-finding efficiency of the
peripheral kealth institutions can be increased, so that more and
more cases who seek relief from these institutions could be diagnosed
and treated there itself.

Comparison with case load in the community

An average district is expected to__have about 5,0C0._cases.. at
any point of time and an annual incidence of about 1.500 cases.
The present rate of diagnosis in an average district programme is
about 158 per quarter or 632 per year and is only about 409% of the "
rate at which new cases occur. This figure again may be an under-
estimate and is an average for districts under different stages of
development. It is likely that this percentage will be quite high in
some districts and a more correct picture could only be obtained by
separately considering districts under different levels of development.
However, it is significant that the diagnosis of _only one -more _case
per-peripheral health institution per month will increase the number
diagnosed by an average district with 30 peripheral institutions—by-
360 per year. And, this will result in more than 1.000 cases being
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diagnosed every year in an average district i.e., about 70% of the
rate at whick new cases occur.

Range in performance of an average DTP

The quarterly reports prepared by the Directorate General of
Health Services show an interesting feature. The average perform-
ance of a district tuberculosis programme has been fairly stable over
the last four years with respect to the number of X-ray and sputum
examinations, new cases diagnosed and cases under treatment (Table
2). It could be that these programmes have reached a particular

TABLE 2

Average quarterly output per district programme
(April 1966—March 1970)

Range II Mean
X-ray examinations 1559—2353 2085
Sputum examinations 1162—1512 1356
Cases diagnosed 143—190 158
Cases and suspects diagnosed 458—627 532
Cases and suspects under treatment 2092—2641 2366

N.B.: Figures are under estimates because of non-receipt of
reports from peripheral health institutions.

level of performance within such a short time and that further
Improvements are not easily achieved. One possible reason for
this may be that the situation is a true reflection of the overall
efficiency of the general health services. In other words, the efficiency
of participation of peripheral health institutions in tuberculosis
control may not be much different from the achievements for other
activities of these institutions and the problem cannot be considered
to be peculiar to the tuberculosis programme alone. If so, concerted
efforts will be necessary to increase the all round efficiency of the
general health services. This is all the more important firstly because
the available resources do not permit many parallel vertical health
Programmes and secondly because the performances under such
Special programmes viz., BCG, NSEP, Family Planning, etc., have

Dot so far shown a much higher efficiency than the general health
services,

4
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Comparison of DTPs with Tuberculosis Clinics

Monitoring could also be used to compare the contributions
from different components of NTP vis-a-vis the resources which have
been spent on them. For instance, the case-finding oulput of an
average DTP is about 2609, that of District TB Clinics where the
integrated programme has not yet been introduced (Table 3). This
comparative performance may even be better (may be more than 3
times) if allowance is made for non-receipt of reports from some

TABLE 3

Average cases and suspects found by district programmes and
district clinics (April 1966—NMarch 1970*)

Cases and suspects
found per quarter
per district

Range Mean
District programmes 458%* —627** 532¥%*
District clinics (without inte-
grated programme) 149 —305 203

* Based on the quarterly reports of the Directorate General
of Health Services.

** These figures may be underestimates because non-rece:pt
of reports from peripheral health institutions.

peripheral health institutions. This would indicate that establish-
ment of district tuberculosis programmes could probably give better
results than district clinics. On the other hand. the expenditure on
a district programme will be more than that of a TB clinic and it
has to be studied whether even this three fold increasein case-finding
1s commensurate with the additional expenditure involved. Similarly,
date on treatment for these two components of the programme
cou!d also be compared. =

Need for a proper climate for assessment

Assessment becomes a mere exercise if the indicated corrective
actions are not taken. Assessment should be objective enough to
irspire confidence and its findings should be accepted or at least
appreciated by the persons in charge of the actual functioning of the
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rammes. Assessement findings are generally acccpta_bl; wh_en
rc’gassessment team has been authorised by the administrative
thehoritv concerned and has the necessary technical capacity and
auttus “When assessment of a district programme is done without a
?;i-ou}able attitude on the part of the persons responsible for the
actual working of the programme and/or that of the State Govern-
ment concerned, the ﬁndgngs may not alwz;ys be acceptable and may
not be followed by effective corrective action. Developing a proper
climate for assessment and authorising a suitable and competent
agency to carry out assessment are extremely important if resources
ssent on assessment should not be wasted. This aspect has not so
far been given the attention it deser_ves and may be one of the
reasons for assessment being equated with fault ﬁnglmg, and thereby
inhibiting the progress of assessment activities which are essential
for the healthy development of programmes and better utilization
of resources. %

In conclusion, the following points may be re-emphasised :

(1) Attempts should be made to define the goal of the
programme in quantifiable terms—both epidemiological
and social.

(2) It is almost impossible at present to calculate the extent
of reduction of the tuberculosis problem. Assessment of
efficiency is a practicable solution to this problem of
assessment.

(3) Certain stages of the programme with quantifiable objec-
tives should be formulated and assessment of programmes
in different stages should be considered separately.

(4) Monitoring or assessment based on reports could give
useful information about the working of the programme
provided (i) the efliciency of reporting from peripheral
health institutions to the district level and from districts
to state and central levels is improved and (ii) such
assessment is done separately for districts under different
stages of development.

(5) A proper climate for assessment should be created so that
assessment is welcomed by programme organisers at state,
district and periperal levels and corrective actions are
taken soon after completion of assessment, This very
important aspect is not given the attention it deserves.
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Dr. Rao: Thank you. May I now request
Dr. Jaswant Singh to present his paper ?

SYMPOSIUM ON PROGRESS AND EVALUATION OF THE
NATIONAL TUBERCULOSIS PROGRAMME

By

DR. JASWANT SINGH
e

The National Tuberculosis Programme was introduced in the
Punjab State in 1963 and its implementation in the Patiala District
was commenced in the year 1965, Only the aspects of implementa-
tion, organisation and problems encountered with in this district
under this programme will be discussed here. This incidently, would
also reflect to the difficulties being encountered in the other districts
as well.

participating in this programme. A few dispensaries resisted ~ in
black and white with a plea of being already overburdened with
other programmes, but on constant pursuation the staff concerned
was brought around to co-operate.

The number of participating institutions in the district, leaving
aside a TB Clinic at Nabha, is 38. Out of these 38, 10 institutions

are participating as diagnostic centres whereas the other as treat-
ment and referal centres,

In the year 1965, this centre was upgraded to ga Demostration
and Training Centre and besides the training of doctors and nurses
training of TB Health Visitors was also commenced in order to
extend the benefit of this programme to the whole state,

Regarding organisation of this programme, one doctor has
been visiting the participating centres regularly atleast once a month
for pursuading the staff and to maintain a regular supply of drugs,
laboratory sundries, forms and cards etc. There has been no shortage

certain other funds. :

Under all such facilities, though the treatment side of all the
diagnosed cases has been undertaken by the participating institutions
satisfactorily, the diagnostic activity has been at a very low ebb.
The major cause, according to the staff of the primary health centres
was undue pressures from the administrative authorities for attain-
ing the targets of some other public health programmes such as
NMEP and FP. The fear complex amongst the workers during the
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i i i i ini been another

on of sputa and its handling while sta;nxng”}lag A :
cotll];accfllc and premarked as a “‘Hazardous Task” with no incentive
:'Id extra allowance for this risk.

During the training of TB Health Visitors Course, the field
training was also included in the curricuium.

Slide No. 1

This slide shows the numb.r of sputum examinations done at
the periphral institutions in the vears 1965. 66 and 67 respectively.
The vertical limb shows the number of sputa whereas the horizontal
limb shows the years and the quaters. In 1965, in the 1st quarter
the number of sputa examined was 56 and in the 2nd quarter, when
according to the syllabus curriculum of TB Health Visitors. the
batch under training at that timz was sent to the Primary  Health
Centres; the number of sputa examined sprang to 431.  After their
coming back, the number again dropped to 244 and 190 in the
subsequent quarters.

Again in the year 1966, in the 1st quarter, the number of sputa
examined was 188 and in the subsequent quarters, due to the pre-
sence of under training health visitors, the number rose to 488 and
545 respectively, and after their withdrawl the number of sputa
examined dropped to 107. The sams thing happsned in the year
1967. In its Ist quarter the number of sputa examined was 159 and
when the health visitors were sent there it jumpzd to 397 but acain
dropped to 106 on their withdrawal. This constant experience of
three years gave us the impression that the diagnostic activity of
the peripheral health centres was boosted only when a special per-
sonnel was deputed there to help the staff in this programme In
the interest of this programme the matter was discussed with the
administrative authorities and the State Directorate agreed in princi-
ple to depute one extra worker at each primary health centre as i
was being done for other current sublic health programmes. Such
a worker has been designated as a “Multipurpose Worker” and the
training of these workers has besn ertrusted to this centre. This
training was commenced in the yaar 1969.

Slide No., 2

The first column sums up the total number of sputa examined
at 7 periphral diagnostic centres for the quarter ending on 3!.12.69.
without the presence of an extra personne! for this activity. The
first posting of multipurpose workers was done 1n February, 1970
and though it was at a few centres to start with. the number of
Sputa  examin=d rose from !55 in the preceding quarter to 423. In
the 2nd quarter of this year another batch was trained and posted at
the remaining primary health centres and the number of sputa
¢xamined jumped to 1018 and similarly in the 3rd quarter to 977.
In the column of the 3rd quarter it is very clearly evident that when
a worker was transferred from one primary health centre the number




64

of sputa examined in the whole quarter came down from 161 to 9.
This is an infantile period of the posting of multipurpose workers,
but the increase in the number of sputa examined is manifold and
very significant. The boosting effect of these multipurpose workers
on this programme is quite obvious.

It should also be mentioned at this juncture, that the organisa-
tion and pursuation tactics were handled by my epidemiologist, a
senior collegue of mine, who studied the problems for about four
months with personal visits to the diagnostic centres. A few
diagnostic centres even after the posting of multipurpose workers
the average sputum examination was less than one sputum a day and
when the medical officer and the other anciliary staff was tackled
by him then, their attitude of mind was changed.

To sum up in brief the following points, devices need proper
attention.

l. Functional uniformity must be there.

2. Orientations for change of attitude of medical and para-
medical members engaged in general health services in

such a way that this programme is accepted and not
repulsed.

From the administrative side :

(98]

(a) The attention of state level authorities for this prog-

ramme should go in parallel to the other top priorty
programmes.

(b) As being done for other programmes, targets should
be fixed, and incentives offered as for family planning etc.,
Extra facilities should be allowed and annual confidential
reports scrutinised.

(c) Periodic check of district TB Centres by administra-
tive heads and the difficulties and problems to be solved
at spot. '

(d) There should be a decentralisation of administrative
powers to overcome difficulties at the spot.

4. From the point of organisation there should be adequate
arrangements  of stocks, forms, drugs and laboratory

sundries etc. and the supply should be regular and with-
out any pitfall and break.

5. District level monthly meetings should be held to have

open discussions on this programme with the same enthu-
siasm as for NMEP and FP.
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6. There should be no dual administrative control of BCG
teams in the districts.

7. Under the pressure of other priorty programmes, the
activity of this programme should not suffer.

8. A very common observation is regarding the vehicle which
is supposed to be allotted to the DTO. In almost all
the district the CMO always requisits the vehicle on one
pretext or the other. This results in the neglect of the
control programme.

9. To maintain the records in the proper order the forms
should be supplied by one agency may it be TAI or DGHS.

10. The personnel trained should not to be disturbed by the
Government.

Dr. Rao: Thank you. I would now request
Dr. Srinivasulu to present his paper.

OBSERVATIONS ON THE NATIONAL TUBEZERCULOS!S
PROGRAMME OF KURNOOL DISTRICT, ANDHRA PRADLSH

By

DRr. T. SRINIVASULU
Kurnool

I had the privilege of working in National T.B. Programme for
a period of two years after my training in N.T.L, Bangalore.

The National Programme was started in Kurnool District in
1966 and the programme is in existence for 5 vears. In this district,
the DTP is functioning according to the recommendations of the
N.T.I. The whole tcam is traincd at N.T.l. The District Tuberculosis
Officer is the drawing Officer and the District Mcdical and Health
Officer is the controlling and coordinating officer between Disirict
Tuberculosis Officer (DTC) and the Peripheral Health Institut ons
(PHIs).

The BCG team is integrated with D.T.C. since 1967 and doing
mass BCG Vaccination door to door type without mantoux
among the eligibles i.e., 0-19 vears age group There is a vehicie for
the team but ofien the vehicle is being diverted for other program-
mes, which is interfering with the coverage of BCG. New born
vaccinations and vaccinations in Municipal towns by BCG Vaccing-
tors, the output and coverage is not upto the mark. The tea:n is
not working with full complement due to frequent transfers of BCG
technicians to other national programn.es and the posts are not
filled up for a very long time in sufficient numbers. Since the liquid
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BCG vaccine is supplicd only a few days before the date of expiry,
it is resulting in a lot of waste. In 1970, 6655 cc vaccine was
supplied to Kurnool out of which 3275 cc was wasted. The wastage
can be minimised if frezze-dried vaccine is supplied in large quantity.
In 1968, the team registered 1,24,000 cases and vaccinated 42,000
cases and the performance is 509, of the expected.

Diagnestic activity by the DTC

From 1966 to 1970, the DTC has indexed round about 3,000
cases every year. By the end of 1970, the total cases indexed are
13,000. There is a steady rise in the participation of P.H.Is in
D.T.P. 1In 1966, there were 10 peripheral health institutions partici-

pating in the programme. By the end of 1970. fifty PHIs are parti-
cipating in the programme.

Drug supply : There was free supply of sufficient quantity of
Anti-TB drugs by the DGHS all these years. Of late, there is a
shortage in supply.

“X".Ray : X-Ray machine has gone out of order very fre-
quently causing setback in case-finding.

Laboratory = On an average, 3 thousand sputa were examined
by the DTC, Laboratory. and on an average one thousand sputa

were found positive every vear.

General approach towards evaluation and why assessment of
epidemiological impact has to be kept aside for the time-being

The distribution of Tuberculosis cases in rural as well as urban
areas is equal among the general population as revealed by the
surveys. Hence assessment of epidemiological impact of tuber-
culosis has to be kept aside for the time being for the following
reasens. The problem of tuberculosis will be much reduced only
when systematic case-finding and intense treatment js carried out for
all T.B. patients through DTPs. Since Tuberculosis is a chronic
disease the assessment of epidemiological impact cannot throw much
light in a short period of time of existence of NTP. Further by our
approach to the problem through NTP, we are tackling the problem
uniformly throughout the country. A reasonable target will be 509,
reduction in 20 years. Now the programme is in existence only for
S years. This period is tco short to assess the epidemiological impact
in a chronic disease. Hence it has to be kept aside for the time

.being.

Concept of evaluation efficiency by matching achievements
against evaluations

In a big district of Kurnoo! with a population of 20 lacs, the
expected case load at 1.59, of the population will be 30 thousand
and sputum positives at 0.49, will be 8,000. In a period of 5 years
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10 thousand cases were indexed within the district and four thousand
sputa were found to bq positive. As the programme gains momen-
tum due to the increasing awareness of the public and frequent
visits by the DTC staff to the peripheral health Institutions with
regular supply of drugs nearest to the place of residence. increase in
hc;spital beds and more trained team manning the programme and by
enlisting the co-operation of the PHISs’ stafl, we can expect 3 to 4
thousand cases to be diagnosed every year by DTP. At this rate, in
another 5 years 20 thousand (5 x 4 thousand) cases can be detected,
provided the case load is constant, i.e.. an equal number of cured
cases are added to the “Pool™ every year. While evaluating the
efficiency we have to take into account new population added to the
existing population minus total patients cured and died. Since births
are more than deaths, we can expect total increase in population and
also in the case load.

If the remaining 20 thousand casss are not diagnosed in five
years from now, we have to conclude that either thereis a recession
in tempo of the programme or a substantial increase to the total
‘pool’ of cases than the number of cases cured and dead.

Therefore atlecast 10 years period is required to evaluate the
efficiency by matching achicvements against expectations. A reason-
able target will be 509, reduction in a period of 20 years  Even if
we are nct able to achieve this end, the programme necd not be
considered a failure, since larger number of tuberculosis patients are
receiving anti-TB treatment through DTP.

Proportion of sputum positives in the total casefinding yield and
factors which determine its variability

The National T.B. survey has shown that about 1.8% of the
general population are suffering from disease and ith of them are
excreting bacilli (sputum positives). 50°, of them are approaxchn'ng
for modern medical help. If these could be discovered forthwith
as smear positive cases by a network of microscope centres by oifer-
ing sputum examination. the PHIs c;-.r.‘_cor}tnbut_c a good propornoz*zr
of sputum positives to the total case inding yield. Low yicld of
sputum positives is due to failure to use microscore by large nun.ber
of microscope centres. Another cause of variability is that the
annual incidence of the sputum positives of the district is likely to
be 1,000 and therefore any gain in annual casefinding over and
above thousand is likely to pay dividends towards TB control us it
would lead to quicker draining of the pool of infectious cases lead-
ing to a receding risk of infection in the community.

Selection of patients for sputum examination among the
Symptomatics yields a high percentage of sputum positives when
compared to the g:neral population. A good microscope. fresh
stains, a trained.technician go a long way in detecting more positive
cases. Examination of overnicht collections, overspot collection
yields b:tter results in detecting positive cases. Above all, PHI
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medical officers examining sputum of all symptomatics yields best
results in detecting positive cases. In service training to all cate.
gories of Para-medical persons and reasonably good standards in
microscopy after such a training can be expected. This goes a long
way in detecting sputum positive cases.

The respective role of city centre (DTC) and rural centres (PHIs)
in the case finding programme

The greatest s umbling block for the success of NTP are-the
~PHIs In 1969, the DTC, Kurnool alone has diagnosed 2,600 cases
whereas all the 50 PHIs (out of which 2 are T.B. Clinics) diagnosed
only 360 cases working upto an average of 7 cases per PHI per year
or ome case in two months. If the two T.B. Clinics are excluded
from the PHIs, the casefinding activity of general health institutions
(PHIs) is negligible.

From this we can conclude that only specialised T.B. Clinics
like the DTC anc other T.B. Clinics in the district are doing case-
finding of significance. In the light of these figures, we have to give
a second thought on integrating NTP with general health services or
find out other methods to enlist cooperation of PHI medical officers
to offer sputum examinations for all the symptomatics that attend
PHI. Inspite of supplying stains and slides from DTC and request-
ing the medical officers to cooperate for the success of programme
the response is very poor.  What is the remedy for this ?

What factors determine the treatment regularity
as shown by assessment

Proper motivation, remotivation and prompt defaulter actions
by letters or home visits, payment of conveyance charges for poor
and deserving, sympathetic attitude even towards chronic defaulters.
supply of drugs for two or three months in harvest and sowing
seasons when the patient cannot attend for monthly collections,
incentives in cash or kind for regular 12 or more collecijon of drugs
make a large percentage of patients regular in their treatment. The
stock of the drugs in the PHIs for not less than 3 months and un-
interrupted suppiy of drugs without giving scope for exhaustion of
the same gain the confidence of the patient to regularly attend for
treatment.  Solving the disiance problem from the patient’s residence
10 the drug collectirg centre (PHI) or the PHI of the patient’s choice
ensures the regulcrity of treatment as revealed by a study made.
The attitude of the PHI staff towards the patient goes a long way
in treatment  regularity. Administration of streptomycin  for
sputum positive cases for a considerable period and remotivating
the patient for oral treatment at the end of the injections goes a
long way in treatment regularity. Free availability of ‘drugs, chojce
of drug regimen. case of drug administration, freedom from toxic
manifestation and other side effects and availability of efficient

treatment organisation play a great importance in treatment
regularity.
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Influence of changed BCG policy on BCG outputs and coverage

By the changed BCG policy, simultaneous coverage of the
whole country through DTCs instead o‘f some parts of each _stateaas'
before, doubling the speed of work, cutting the cost proportionately

d improving coverages by saving losses du; to absenteeism qnd
an al at the time of second prick are achieved. Free?c-dncd
v usine: can be used for 6 months with a longer date of expiry and
Yaz:crcease the coverage and output. There is a minimum wastage of
i/r:xccine. Changed BCG policy is definitely advantageous if carried
out strictly as per the NTI manual.

Dr. Rao: Thank you. I would now request Mr.
Sundareshwara to present his paper.

COMMUNITY LEADERSHIP IN NATIONAL TB CONTROL
PROGRAMME—A CRITICAL STUDY OF TUMKUR
PILOT PROJECT

By

MR. K.S. SUNDARESWARA, M.A. (Soclo)
Joint Secrerary, Mysore State Tuberculosis Association, Bangalore.

The Author is glad to have this opportunity to participate in
this Symposium under the leadership of Dr. K.N.” Rao. whose name
and fame in the medical field in general and tuberculosis _work in
particular, is well known all over the world. The observations that
follow are based on his personal experience during the past 6 years
having been closely asscciated with the non-official Pilot Project, the
object of which is to bring out clearly and impersonally the merits
and demerits of the National Tuberculosis Programme, both official
and non-official.

The dynamics of society presupposes certain cor..g:'f‘.im‘.f which
as a process itself divulges an analytical understandinrg
stguctural relationships. It is essential always to m;;}.c. &0 atlempt to
study each social aspect in its entirety in relation to the functioning
of the whole phenomena. This functional approach often tends to
derivation of certain uniformities with the help of which one can
build up meaningful ccurse of social change; or accelerate the social
planning on the direction envisaged. Therefore it would not be
inappropriate if we subject the programme of National TB Control

rogramme, its implications to an explanation in relation to the
existing and changing social order.

aly

ouL its

First of all, the National Tuberculosis Programme, emerging as
a social concept, formulated into a fullfledged Hezlth Programme
taking into consideraticn its limitations as far as its scope in the
light of the social, economic and other major hea]_th problems,
especially in a developing country. The series of sociological and
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other scientific investigations conducted by N.T.I. and Madras .

Chemotherapy Centre blended National Tuberculosis Programme
into a hormonious social planning. The formulation ot National
Tuberculosis Programme through an operational research has vividly

characterised the quality of the participation of the community in
the programme.

The understanding of the functional relationship between the
programme and the community is a vast field of study for the social
scientist and it has opened a new prospective particularly to the
social ecologist whose scope of study can comparatively be enlarged
with newer concepts of societal behaviour. These findings may help
those who attempt to evaluate N.T.P. in its larger scope but do not

at all by itself determine the indecies for evaluation or set standards
for its progress.

It is essential to know what constituted the idea of implemen-
tation of a community participation programme like Tumkur Pilot
Project hereinafter called as Voluntary Project. It was a modest and
a scientific understanding that a felt-need oriented programme
(National Tuberculosis Programme) necessitates ‘‘sustained efort
over many dccades and the effective application of new tools requires
a very high level of community understanding and co-operation.
Experience gained over the last few years in all parts of the world
has clearly demonstrated the conflict between the basic efficiency of
the control tools on one hand and human lethargy on the other.
The assault on the human lethargy factor was expected to be
launched effectively by the voluntary agencies”. Whatever such
other technical reasons prevailed, it was a measure of necessity to
nnd out how a community can be mobilised as a strong social force
Lo accelerate the achievements of N.T.P. in the alleviation of physical
and mental suffering of TB patients and whether this objective can
be effectively implemented through voluntary agencies, if so; how?.

In brief, the primary objective of the voluntary project imple-
mented about six years ago in Tumkur district was to test the
validity of the concept of supplementary assistance to N.T.P. in
improving the communication between the patients and the existing
TE Health facility where amongst the community, there is already a
fair level of awareness of the pathological symptoms on the part of
the patients. The defective communication between patients and the
Heaith facilities was one of the main causes for the higher rate of
defauliing or irregular treatment of the TB patients in the control
programme. (The regularity of treatment was found to be in less
than 509, of the patients).

With the help of these analyses a course of action was

prepared and followed in the name of voluntary project in Tumkur
District,

The examination of factors which the project implied cannot
be arbitrarily summarised to any conclusions and correlated to the

11

: i Tuberculosis Programme without a proper
functions C;‘f ?giﬁglo}]ﬁgs needs veritably gan exhaustive study and
me[hOdd ?nvesligalions. But one thing can be pointed out that this
repeate roject by itself formed a hypothesis for a field operational
:'Osltu Zﬁlr);h% whole programme can be treated as a study.

e

Method of present inquiry

In order that a critical review is‘arrived, the_ entirt_z fupcuonmg
of the project since 1964 has been subjected to an mvestxganon,ba'se

se studies recorded by the author as and when they were
ialtie d. Hence it is admitted that while interpreting these case
notcxig::S “there can be some amount of subjectivity being crept into
S;]U éxﬁlanation of the facts. In a sociological study, like this. the
:r:a!.ment of the subject will be invariably both objective as well as

subjective.

The case studies which are intrepreted here have not bef:?1
described elaborately for want of space and time; only an anal_\tj"\f.‘
discussion on them has been stated. The analysis of these stm_.;es{
reveal themselves around two major subjects, firstly, the community
represented by a volunteer and a patient and _secondly the cc_)znmu-
nity welfare programme i.e. N.T.P. The inter commumuan'ony
between these two subjects forms the base on which the cozumuﬂm_l'_\l
behaviour is studicd or understood in relation to a newer socia
situation, i.e. National Tuberculosis Programme.

-

Volunteer in N.T.P.

The definition of a volunteer calls for a close stu_d)"c-} the
social situation in which he functions. Here a volunteer is (.cxzngcc'l
outside the general attributes of the formal leadership. This means a
volunteer need not always be an existing leader but at the same time
he may be projecting the qualities of leadership condymv? mfn?
promotion of knowledge about a particular programme in the cle
munity (National Tuberculosis Programme). In short. the lea.c.ie'rs iip
of a volunteer in a given situation (in a given community pro-
gramme) is determined by the existing social yalucs (of‘:eauera‘a}:‘r;)
ﬁermeating to community ilsqlf;‘ in order to mvo_ke or 10c:ne_‘>:1:c'n’
leadership in the community, it is imperative to study the commun:iy
behaviour at its close quarters continuously over a long period k;lﬁ
time. This is a time consuming process; but one cannot help oneself
without doing that. This is the main realisation that the project
achieved in its process of recruitment of volunteers to assist the
National Tuberculosis Programme. Even without a project. such
informal leaders supporting the programmec may exist, but Y.IT.-e
project acted as a special social agent in a district to find su.\rl}
volunteers to assist the N.T.P. The influence of these cong;-m:.:
volunteers on the progress of N.T.P. is also not only natural bE
also indiscernible in character. The measurement or an assessment of
such a social function cannot be gauged objectively; that is why 1t is
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indicated that even this aspect may be taken up for a detailed socio.
logical studies by the interested agencies.

Values determining the leadership in the programme

From the above discussion it is clear that all existing leadership
may not be helpful for a given programme or situation. Then it
becomes a task to locate the leadership or create such leadership in
a village. This has led to the belief that is always unproductive to
depend on the existing leadership in the village community for any
kind of programme without properly recognising the attitude of such
persons towards a particular programme or action.

The studies of the volunteer structure in the voluntary project
indicate certain social differentiation on the character of volunteers
in relation to their role they are playing in the programme. It ts true
that many other social factors also play to make a person a volun-
teer in the programme, like his sympathy towards a sick person, his
personal interest in a patient who might be a close blood relative, or
a sense of appreciation or an understanding of the Programme, but
what was prominently observed was the interplay of social attitudes

and values. resulting in the acceptance of a function by a person in
the education of a patient.

How values differentiate volunteers

(a)There are volunteers who have accepted the role of leadership
in the programme because of an urge to gain their social status over
others or to confirm their existing social status in the community.
About 12-4 group leaders out of 59 or 60 can be grouped in this
category; among the rest of 700 and odd volunteers 209/, may belong
to this group. The volunteers of this class normally exhibit their keen
interest in the pragramme, since such a kind of participation will
provide them with opportunity to come in closer contact with the
officials of a Health Centre or D T.C., that will enable kim to
confirm his hold on the community. In short, his already existing

social status is further recognised with confirmed actions done by
him in the programme.

(b) The volunteers can be also grouped under another class of
leadership who manifest a negative approach. For fear of losing the
existing social status, they accept the responsibiiities in the pio-
gramme. They accept the job because the community may not let
them down in prestige. Generally. they constitute an older age

group and the traditional leaders like village patels, castes heads
eic.

(c) Some volunteers in the voluntary project feel that these
programmes give them an opportunity to become important persons
in the community. In this kind falls petty shop keepers, primary
school teachers, students back at their villages.
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d) The other class of volunteers are those who are unwiiling

ak( up the work, but due to certain pressures they accept the

job. TehepHigh School Teachers, Government Officials, including the

i?)l:r.lmunity village level workers and leaders with political ambitions
fall into the category.

Volunteers and the programme

The volunteers are generally trained by the project staff at their
respective villages on the general aspects of the Cont'roll Pro-
gramme; the process of training continues as long as the vo pr;{le‘cr
remains in the project. Therefore, it is hoped that he ‘would plC'1Lp
his work after he gets sufficient experience to dca! \\{lth his pamm:\
over a sufficient long time. The main emehasxs is given o create a
situation wherein the volunteers conducts *‘Home Visits” to .paye:n's
on cordial terms, constantly. This has resulted in esgilbllslmxcrlu:its‘
regular process of social interaction between the paticnt an lhl:
volunteer inter linked \_vith the purpose of the programme, i.e. the
regular collection and intake of TB drugs by the patients.

The persona\‘efﬁciency of a volunteer largely depends upon _hxs
attitudes towards hts work. However it is also truc that the eme;nor
factors also qualify the work of a volunteer. As far as the volun-
teer’s efficiency in his own area of functlor) is concerned, it coulg ib::
rated high to low from (a) to (d) as_classxﬁed earlier. G.encrall} tnl
volunteers who have an urge to improve or to retain the socia
status in the community life form an active group of workers in thcl'
village. Such groups are intelligible to the training that is impartec
to them. It should be noted here that formal and didactic Educapm:
of Volunteers through training sessions will not be effective since
such measures cannot be sustained throughout the Programme. The
personal interaction between the vplunleqrs and the eduga;)ci\r
especially in the presence of a patient in a village is the dependable
mean of education.

Interfering forces

There are specific areas in the programme where the vplu&nee?
cannot directly act in order to achieve his purpose. The attitude 0
Medical Officers ‘and other health stafl. towards the Control I?rué
gramme, the administrative aspects of distribution of TB drugs. dn};
the frequent transfers of the Health Centre Staff are sor.ne’fstlxqc
factors that may influence the performance of volunteers in ng(y‘e{
ways, they may increase the performance o_f_volumeti'rsk in I'(lf lr
direction if they are conducive, or may precipitate a slakening o
disturb the entire voluntary structure in a given place. But, there are
instances to show that even during such conflicting situations,
volnnteers have been able to achieve conditions favourable to them.
Such instances are very less. In the process of social interaction on
arealm of common enterprise, it is always possible 1o find otcxit
uniformities on which a fair level of co-operation can be achieved.
Even within the organisation of the cntrol programme. and voluntary

‘




74

TB Association, the experience of the project indicated that it would
be a persuasive task to achieve a cohesive commitment with the
purpose and implementation of the volunrary project. This feed

back education, though not realised in full, is a by-product of
the project.

Health education, its widened prospects

In the final analysis, the entire functioning of the project can
be treated as a programme of Health Education. The important
contribution of this project has been able to give us is that a com-
munity can be effectively dealt with in aspects of a programme
education or social education. through an organised leadership of
the community—while other means of education being kept as
suppiementary cor secondary. This intcract method of Health
Ecucation can be co-ordinated effectively since it is formulated on
the basis of study of interaction of various social aspects in relation
to the functioning of a society as a whole.

The fact that the patients are found to be generally mixing
freely with the other persons of the village. either gossiping in a
country coffee shop or in the agricultural farm, poses a different
problem for Hezith Education. Neither the patients nor the other
villagers seen to have Little concern over the possibility of infection.
The so-called social stigma usually attacked to a TB patient in a
village is almost seem to be non-existing. The voluntary project had
to meet this situation from a different angle. Any efforts through
general propaganda like showing filmeon Tuberculosis and distribu-
tion of literature or conducting lectures had little impact on the
community. Constant and persuasive talk with the villagers registered
good success as probably the range of personal participation of a
volunteer in such conversations with the villagers established
necessary rapport.

The other important factor observed in the voluntary project
was that the volunteers’ influence has been of little effect on patients
who become defaulters or irregular, because of their attitude of
indifference towards their treatment owing to the presence of other
economic problems, like, food, employment, etc. But the volunteers
have successfully prevailed upon patients who default because of
ignorance about the efficacy of the domiciliarv TB treatment. The
initial defaulters who discontinue the treatment within a few months
after diagnosis do not set much difficuliies to a voluiteer. A doctor
is always a deciding deity to a patient who looks to him with all
hope and faith. A dialogue between them is so personal that any
other force is almost feable desect it. If a volunteer as per the
programme try to convince his patient friend that INH and PAS
which are issued to him, (since injections are not made available in
the hospital) are effective; and that he could get relief, his efforts may
be futile, because the patient has already been told that injections
are the ‘must’ drugs for his relief. Therefore, the Health Education
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hould start on 2 plane of common understanding of \ibe programme
shou
imp]emented.

Evaluation

The question of assessing the contribution of the v}?lunb::g
rect to the overall progress of the Control Progrqmme as |

e aging the minds of the members of the project committee.
h entgv ve been some attempts to evaluate. to know \\fhethcr the
viiits to TB patients have led to more regularity of drug
hol?éztion by patients. This is yet to be a:s‘esscd. since no n;;)pe'
sznominator is visible in the programme for the t;\me }?}exm%hat ot;vL
ever. it can be said, as stated by Dr ?4.D D;s mul hey 1%
effectiveness of voluntary efforts wnul‘u lz‘e. W Fn nc’ e i’;
forts of both the Government and the vo.untary rl:““'i
ero ressive contro! of TB. But agam. 1tis very difficult to “0“"12
whagt degree and in what aspect egch agency cp'nlt?bm‘:gntg n,oi
progress of the control programme, since each socmd m;ﬁ ir‘wsuch
act independently. Therefore it is m.odestly suggeste Id awe i
situation, two areas (DTPs). one with the project an \ !
without it, can be subjected to a comparative study.

Summary

Ta) It is not impossible to locate leadership in the comnum.t_\"
to mobilise support in favour of a given community
Welfare Programme.

(b) Health Education will be more effective if processed thgou%h
social interaction between the vo]unteer-p:&llents-an.‘ tn}
National Tuberculosis Programme, the other modes o
education being kept as supplementary.

(c) The assessment of such voluntary programme m.r'cluu(l))n
to a Nation wide Programmc cannot objectively be
achieved, but such programm: In general can help the

major programme to achieve its purpose with more
understanding of the community behaviour.

(d) The success of voluntary projects depends lzér:gc;a]ybop :}15
quality of guidance and }eadershlp prov:de ‘) 1©
voluntary agencies. Commitment of faith in such ;:)ru-
grammes on the part of members of the v_olufr}..ary
agencies and Governmental agencies IS an cssenual‘ actor
for the smooth implementation of such vo.utuary'
programmes. This may be noted by other Vt_)luntar)
Agéncies who are eager to impiement such projects.

{e) Itis suggested that some of observan.qns r{lac}%herié?‘
respect of leadership, and Health Education miay tftf?n "
up again for a detailed soc1olpg1cal study to ob ‘b‘~
better and authentic understanding; hence 1t is reasonabic
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to hope for abetter recognition of social scientists in
N.T.P. and other connected programmes.

Tte author is greatly indebted to various authors whose work
have b=cn referred and sprecially to Dr. H. Shivalingappa. Dr. R
Susai Mary, Dr Nagpaul, Dr. Raj Narin and Sri B.M. Cariappa,
with whem the author had the privilege to discuss this paper. The
author expiesses his thanks to Dr. K.N. Rao. once agzain for giving
an opp rtunity to present these observations in the symposium.

REFERENCES

I Five reports of Tumkur Pilot Project-by Dr. P.V. Benja-
min. Chairman, Tumkur Pilot Project.

to

Tre problem of Social Planning in a Development
Country-by Dr. D. Banerji— Medicare, Vol. 3, No. 3, July
September, 1965.

> Awvareness of Symptoms among persons with pulmonary
TB—by D. Banerji and Stig Anderson, World Health
19€3. 23, 665-683.

4. Hov Reulistic & Effective is the concept of voluntary
support of Government Tuberculosis Programme, by Dr.

~1.D. Deshmukh, Maharashtra State Anti-TB Association,
Bombay.

rd

5. Areview of the Tumkur Pilot Project, by Guilda M.
Albert, IUAT Representative, National TB & Respiratory
Diseases Association, U.S.A.

6. Outline of Tumkur Project.

Dr. Rao: Thank you. May I now request Dr. Gothi
to present his paper?

(Paper not received for publication)
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Dr. Somayya, President of the conference, an-
nounced that the next item of the programme will be a
session on “CHEMOTHERAPY” which has been
separated into two parts, the first session consisting of
the first seven papers mentioned in the printed pro-
gramme to be under the Chairmanship of Dr. M. D.
Deshmukh and the other four papers under the Chair-
manship of Dr. R. Viswanathan in the afternoon. He
then requested Dr. Deshmukh to take his chair on the
dais. Dr. M.L. Mehrotra acted as the Rapporteur for
the sessions. Dr. Deshmukh called upon the repre-
sentative of the New Delhi TB Centre to present his

paper.

CAUSES OF TREATMENT FAILURE
BY

S.P. PAMRA, G. PrASAD AND G.P. MATHUR
(New Delhi Tuberculosis Centre)

Chemotherapy makes it possible to achieve cent per cenn
conversion of sputum under ideal conditions. In routine practice.
however, the conditions are seldom ideal and, therefore, the results
usually fall short of the possible cent per cent. This shortfall is
often associated with several factors which are supposegl to be the
cause of treatment failure. An attempt has been made in this paper
to study these factors and to quantify their contribution to treﬂa_tmem
failure. The paper is based on a retrospective analysis of 525 new
pulmonary tuberculosis patients with positive sputum diagnosed in
the New Delhi TB Centre in 1966 from the domiciliary service area
of the Centre and treated on a domiciliary basis. Seventy four other
patients who did not attend even for a single day after diagnosis and .o
therefore took no treatment are exciuded. Majorlty of these were !
not bonafide residents of the domiciliary service area. i

A list of thirteen possible factors, some of which are present at 3
the start of treatment and others appear during the course of treat- . i
ment, was drawn up and the results of greatment were .analysed in
respect of these factors. For convenience o_f analysis, factors of
similar nature present initially and likely to influence the results
of treatment in an identical manner have been grouped together as
follows :—

Group A—Disease involving 5 or 6 zones, large bilateral cavities and
extremely poor general condition.

Group B—Tuberculosis or non-tuberculosis complications.




212

Table IV showin
Andrew’s series.

g the results as compared with that of

TABLE 1V
Operation . Andrew’s series Present series
% cure % death % cure 9 death

Drainage 10.7 7 6.2 6.7
Thoracoplasty 43.5 8.2 86.8 2:7
Resection 54.1 8.1 58.3 8.3
Decortication 63.6 9 96.4 Nil

X 1

Total 152 cases 212 cases

Table V shows the overall

o mortality as compared with other
TABLE V
Gordon et al Samson et al Andr
ew P
(1968) (1958) (1965)W .
Overall mortality 59 2199 12.59, 8.9%
. 0o . o

> wWe V p (6] Inimum i 1X

e s oot i IIS and 6 months. There was no case of
e ra e fp&' - N SIX patients empyema is persisting
houg nt ol discharge is much less and their general co dP
tion is much improved. R

Summary

(I) 212 cases of empy
analysed.

ema treated in a surgical unit have been
(2) Out of these 187 cases (88.29;) have been cured.

(3) Different surgical procedures w
edur ere adopted and thej
results analysed. Decortication or decortication and lob:cl:l.'
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tomy is undoubtedly the superior treatment where appli-
cable. Of the collapse operation Grew's technique was
found to be valuable.

(4) Nine cases required two major operations.
(5) Only three cases were fit for primary decortication.
(6) There was an overall mortality of 8.9%.

(7) In 6 patients empyema could not be cured though there
was persistent improvement in their health and disease.
REFERENCES
1.  Andrews, N.C. (1965) Dis. Chest 47, 533.

2. Barrett, N.R. (1954) Ann of Royal College of Surg. Eng.
15, 25.

3. Gordon, L. Snider & Suhayl, S. Salen (1968) Dis. Chest
54, 410,
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Resp. Dis. 88, 785.

Dr. Somayya, President of the conference, announ-
ced that the next item of the programme will be a series
of papers on ‘B.C.G. under the Chairmanship of
Dr. S.P. Pamra. He requested Dr. Pamra to take his
chair on the dias and conduct the proceedings. Dr. P A.
Deshmukh acted as the Rapporteur. Dr. Pamra reques-
ted Dr. Barua to present his paper.

BCG PROGRAMME IN INDIA—PRESENT POLICY
AND FUTURE PLANS

BY
Dr. B.N.M. BARUA

BCG vaccination was first introduced in India in 1948 and
the mass BCG campaign was started in 1951. The target was to
cover the entire susceptible population in a reasonable period of
time, say 10 to 15 years. It was estimated at that time that'170
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million persons were available in the young age group which need to
be covered by the mass campaign and that 350 to 400 teams should
be able to cover this population, as also addition because of new
births, in about 10 to 15 years. By 1962, though a total of 178
million persons were tuberculin tested as against the 170 million
estimated to be available in the younger age group in 1951, in fact
the achievement was no where near the target. An analysis of the

performance of the mass campaign in 13 years from 1951-62 showed —

that of the 178 million persons tested, only 112.7 million belonged
to the O to 20 years age group and not more than 50 million of
them were actually vaccinated, because 1) this population was
covered over a period of 13 years with inadequate number of teams,
2) this population also included repeat coverages specially in urban
and semi-urban areas, 3) during these 13 vears large number of
children were transferred to the next higher age group and 4) the
vaccination coverage in the younger age groups was further diluted
by addition of new births. The back-log of population to be covered
at that point of time was estimated fo be more than 90% in the 0
to 6 years age group, 509% in the 7 to 14 years age group and 389,
in the 15 to 24 years age group.

It was realised that the figures in millions that we quote as the
performance of the Campaign are not really that important unless
a thorough and very speedy coverage of a given population can be
ensured and maintained at a high level.

To ensure through coverage and proper record keeping, house
to house vaccination was introduced in 1962. At the same time,
endeavour was made to integrate BCG teams with the district TB
Control Programme. Contrary to our expectations though house to
house vaccination improved the coverage to a very small extent, the
output per technician came down so sharply, that on an average not
more than 30 to 40 persons were vaccinated by a technician per day.
It was then realised that with the limited number of mass BCG
campaign units the country, unless very speedy coverags of the
population can be ensured, it will never be possible to achieve the
target. As direct vaccination was by then found to be useful, this
was introduced in the mass campaign at first in the 0 to 6 years age

group and thereafter it was extended to the entire 0 to 20 years age
group in 1965.

& -

A further analysis was again done in /1968. Till then 112
million BCG vaccinations were performed fromr the inception of the
campaign. It was established that about 84 million of these belonged
to the age group 0 to 14. By working out the point coverage i.e. how
many persons living in the age group 0 to 14 as on July, 1, 1968
have been vaccinated, it was estimated that of the total persons
vaccinated, only 36.08 million survived and were in the age group 0
to 14 as on July I, 1968, the others having died or crossed the age

of 14 years. This gave a percentage coverage of Q_nﬂ]y,___lé.j}»__o_f_ﬁthi]

total population in the 0 to 14 years age group estimated to be /
available at that point of time. This was beeause at this stage i.ex

>
o s
-

215
Z’Uﬂﬁf istinct gram-
dyrfng the period from 1965 to 1968, we had two dxsﬁmc prog 1
mes. A large number of the teams were integrated with c:_lstncftrom
ini ing mostly direct vaccination
clinics and these tcams were doing ! ) g &
ir i - use of direct vaccination
to house. Their increased out-put beca L vac
B 2ggsgﬁset by very poor out-put in house to house c\l,a'cmncaetxﬁ?é Eiksl:
i tal teams, were doing -W
ther teams, about a third of the to _ v
?uberculin testing and vaccination, as a result of which the out-put
continued to be poor.

Therefore, in 1969, it was decided to give prec?den}xcc'to*&?‘?\?el
vaccinatian over house to house vaccination becaPse int e'meix:]cl)wn
more than 70% children in the 5 to 11 years age grmljp \\crctz ST
to be registered in schools ar_1d in any case even in thézcxgusemo IORe
prograrﬁme and before that in the orthodox mass : cak B:)n:e -
Jarge proportion of the figures reported were those of wor

schools.

o~

The presen icy of the BCG campaign is, ll'1eref(")ore. 2t(l’)1€ ’sum
tot‘all of thiese changes, namely concentration in only lto ) Loc inzsiag;
age group, only direct vaccination, prg:cedenc_e to Sfc[;(gjOC‘; taa(r:ns e
over house to house vaccination and integration © < e swith
District TB Programmes, aimx_I_llg at spcec(ij_\lf“aend[éhc{)rm'll;az‘pclc;\(/lerb3 i~

i opulation. The proce > be ¢ by
ﬁgsssusgf&ﬁ; ipn Ecspect of BCG vaccination in the COL,',’(;”-Y is thf,lé
BCG vaccination will be reslr‘xctcd only to the 0to b-'{lcalr*s ag1
group. Unlike the mass calmpmgn 0.1}0 éeyeg(r)\':riilgrg\lvlpd\i'rlecta bBOE‘CEx
covered. The entire population Wi oV e

-cination without any tuberculin test. If in the age group of :
:gcf(,)nyears the infection rate is known to bedhlghh 1ror2'pnreglgi>r1;:
experience. this age group will also be ignored rather ‘;Sd os; e
covered with tuberculin testing and BCG vaccmanon.' - b;—n i
the children in the school going age group are now aval 11 e]1 e
schcols, precedence should be given to vaccination in schools
house to house vaccination.

_/All these changes do not seem to have still improved the
performance to any large extte)n; thOIUOg;IS‘I‘hexn'lIlililcTnbcirnOfl;Zf)cz?lzgl?ili
up slightly high, being 109,05 millx ' a 2
}rlnaislligcs:%esfimated) ?n 1970 against 86.49 million in .l.?68.1 Aé\ the
teams have not fallen in line with our recommendation o’ prece Ence]
to school vaccination yet, but the present indications aru’&hat szt:) qgﬂ
vaccination has improved the performance to some extent, being
117 vaccinations per technician day as against 42 vaccmat}x}ons per
technician day by the teams that are still working from house to
house. In the meantime new born vaccination. through magirn{ty
and other institutions is being further ex.pan‘ded and other agencies
are being encouraged to offer RCG vaccinations.

The mass BCG campaign with special BCG teams has been mf
existence for more than 19 years now and more than one round o
BCG operation has been conducted in almost all the areas, but it is
doubtful whether in the initial mass campaign phase we have been
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able to achieve a high population coverage because a huge propor.
tion of the susceptible population still remains uncovered. At the
present rate of coverage, the limited number of personnel available
for BCG operation at present, will never be able
to attain a satisfactory level of coverage. There are 237 sanctioned,
BCG teams now-and by the end of the 4th plan, it'is expected to
rise to 330, giving one BCG team per district as part of District TB
programme. It is not possible to expand the mass BCG campaign
any further, nor is it possible to continue with the mass campaign
for very long, as the ultimate aim of the BCG programme, and in
fact of all other vertical programmes of. today, is to integrate with

the general health services. The strategy has, therefore, got to be a
little different.

v'For ensuring effective coverage in BCG operation. the scope
of activity of the programme has to be expanded furjher through all
avenues possible, keeping in view the strategy that//BCG should be
offered atleast in three stages ie. new borns, school entrants and
school leavers, and at the same time the feasibility of integrating
BCG services with other general health services has to be explored.
The three main services through which’ BCG prngramme can be
expanded further and with which BCG can also perhaps be integra-
ted are the basic health service of the Primary Health centres, the
School Health Service and the Maternity and Child Welfare service,
which is now a part of the Family Planning programme.

So far as the basic health service in Primary Health Centres is
concerned, this exists in only t rimary Health Centres that have
entered into the Malaria maintenance phase. Of 5,044 Primary
Health Centres at present, 2,462 (approximately 50%,) are in
Malaria Maintenance phase. In these areas, there is one basic health
worker for a population of 10,000. The main duties of these basic
health workers are, 1) Vigilance for Malaria, 2) vaccination
for small-pox (mainly re-vaccination), 3) Health intelligence in
respect of detection of communicable diseases,/§) recording of
births, deaths and vital statistics,€6) information in respect of
family planning. However, in_ practice _they are doing only
Malaria and family planning work and to a very small extent, small-
pox vaccination. They are expected to visit every house onceina
month, which means that there being about 2,000 housesin a
population of 10,000, he is to visit about 100 houses per working
day,—vigilance for Malaria being his main responsibility. As per
norm fixed, for 2,462 PHC’s, there should be 20,000 basic health
workers, but in 1969, there were only 14,000. However, the picture
is likely to improve considerably. by the end of the 4th Plan when
about 4,000 Primary Health Centres i.e. 759, of the total blocks are

likely to go into Malaria Maintenance and thus there should be
about 40,000 basic health workers.

Under Family Planning programme, the Primary Health
Centres have been further strengthened due to re-organisation of
family planning to public health approach. At the sub-centre level,
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.. oa] staff has been provided so as to have one Auxiliary
:ieslgor:l?de-wife for each 101,)000 population and one health assistant
for 20,000 population. They are primarily meant for farnl.ly planning
and maternity services. These additional staff for family planning
have been provided in almost all the Primary Health Centres and at
present there are about 19,000 A N.M.s and 10,000 dias in the sub-

/centres.

It thus appears that para-medical personnel are now available
at the sub-centre level. However, they are meant for _lilmgtgd..p.u;pcl))sle
at the present stage. Whether these workers will be made availa g
for BCG vaccination, and, if available, whether they can be utilisec
for BCG vaccination of the new borns, infants and children in tt}eér
areas aiming at thorough and periodical coverage, need to be studied.

./ Alseady there is a feeling that though para-medical personnel
exist at the lowest level, at present they are mostly.single pUIPQSg__~
which is not in tune with the concept of basic health service, an
therefore, a proposal to see if itis possible to .pool all the pa{q-
medical personnel at the sub-centre level and utilise them as mu n:
purpose workers is under consideration. In that case palrla
medical personnel are likely to be available for a much sma gr
population than 10,000 as basic health workers to whom it n_myd &
possible to entrust the responsibility of BCG vaccination in due
course.

v S0 far as school health service is concerned, this is at different
stages of development in different States. However, the preslcnt
recommendation of the National School Health (.Zounc’d is ttmtf
School health services should be recognised as an integral par ?
the Community Health service organisation. Therefore, the alm} ;sf ?
integrate school health service at the primary health centre 1<5:‘\1c\I I\?i
which either an additional public health nurse or _a-tlc_ast afn 2 4
is to be provided. In absence of any special organisation %r scho
health service, if BCG is to be integrated with school h;z}lt lst:r\ {)clg,
the responsibility will have to be taken over by the additional pu tllz
health nurse or A.N.M. provided for sghqol health servxcc}: at th
Primary Health Centre level. How far this single school health rillursel
will be able to ensure thorough coverage of the cnurco sC \10_00
population in a Primary Health Centre area where about 100 to %n
Primary Schools are expected to be available, also requires 10 bC
studied.

On the whole, in the existing ci'rcums.tances,.mtegranon of} B(ig
to certain extent appears possible with either of the .g_"ec:ineral }czé in
services discussed above, more SO because f_reeze dmb vaf:cxgnnd
increasing quantity will be avqllable, b_ut this has to be e?}il: bgst
further by operational studies, specially to ascertain e
procedure for field work. changes that may be nccelssz;ry A
working schedule of the different para-_meqlcal personnel, feasi > fo}r,
of combining BCG with small pox vaccination, the arrangemen

supply, supervision, record keeping etc.
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Technical and operational investigations to study the feasibility
of integrating BCG work with the General Health Services through
the Basic Health Workers are in progress at the NTIL Similar

studiies for integration of BCG work with other services would be
needed.

It, however, appears that unless the basic health services are
further strengthened and many more basic health workers than at
present are available and they are made multipurpose, any integra-
tion of BCG with these services cannot perhaps be in substitution of

the existing BCG vaccination programme, but can only be as an
expansion of the present services.

Dr. Pamra : Thank you. I would now request
Miss Vasantha to present her paper.

FREEZE DRIED BCC VACCINATION
(PRODUCTION, PROPERTIES AND USE)

BY

DRr. J.C. Surl, SHRI A.V. OoMMEN, K. SuDHR and V. VASANTHA
(BCG Vaccine Laboratory, Madras)

Till the end of the year 1967, the BCG Laboratory at Guindy,
Madras, was supplying only Liquid BCG Vaccine for use in the
“BCG Vaccination Campaign”. However, the use of Liquid BCG

Vaccine in such Campaigns has great limitations because of certain
inherent drawbacks in the vaccine such as :—

1. Liquid BCG Vaccine has a “‘short-life” of two weeks from
the date of manufacture. Because of this, the vaccine has

to be released for use, before completing many of the
prescribed control tests.

Also the Laboratory has to prepare a fresh batch of
vaccine every week. Impairment in the production due
to factors like scarcity of water, contamination, etc. has

often resulted in short-supply of vaccine to many BCG
Teams. '

2. Liquid BCG Vaccine deteriorates rapidly even at room
temperature and also on exposure to daylight. Therefore

extreme care has to be taken at all stages of its production,
storage and use.

Since BCG Vaccine in the lyophilized state is a more stable
product, the use of Freeze Dried Vaccine in the Campaign was
expected to give more satisfactory results. However, from the large
number of enquiries received from the various BCG Teams it appears

A
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that the superiority of the dry vaccine over the Liquid Vaccine has
not been clearly appreciated.

The questions often asked have been :—

1. What is the ‘life’ of the dry vaccine and should it be
protected from light and higher temperatures ?

2. 'What is the period upto which reconstituted freeze dried

vaccine can be used, and should the vaccine be kept on
ice during this period ?

3. In the field, when facilities for refrigeration are not avail-
able, within how many days should the vaccine be used ?

During the past two years, the Laboratory has donc several
experiments to assess the properties of the dry vaccine and thereby
provide rational answers to these questions. In the process certain
modifications were introduced in the production methods.

Materials and methods
Production of Freeze Dried BCG Vaccine

Freeze Dried BCG Vaccine is prepared from Liquid BCG
Suspension. The BCG Strain used for vaccine production at the
Madras Laboratory is the Danish strain (1331).

Surface culiures of BCG, after eight days’ growth on Liquid
Sauton medium, are harvested, using the Birkhaug’s filter. A known
quantity (8 to 9 gms) of the semi-dry BCG Cake, thus. obtained. is
ground into a homogenous mass and susp:nded in Sodium-glutamate
solution, to a final concentration of 10 mg 'ml.

About 0.5 ml of the concentrated suspension (5 mg of BCG) is
filled in each ampoule and freeze-dried. The dry vaccine in onc
ampoule is reconstituted with 5 ml of the diluent to obtain a fina!
concentration of 1 mg/ml

Since BCG is a ‘live’ vaccine, its potency depends on the
number of viable units contained in it. Therefore, in the experiments
reported below, the “Viable Units Count™ test has becn used to
estimate the loss in potency of the dry vaccine, under different
experimental conditions.

Technique of the ““Viable Units Count” test

Serial dilutions of the samples of vaccine are made in diluted
Sauton (one part of Sauton medium diluted with three parts of
distilled water). The last three dilutions are adjusted to obtain. for
the middle dilution, an estimated optimum count of 50 colonics per
bottle of medium, the first dilution 100 colonies and the third
dilution, 25 colonies.



236

TABLE 3
Comparison of F.D. vaccine lots dried from the same suspension

Viable Count of
Suspension F.D. Vaccine lots
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TABLE 4

Results of testing of F.D. vaccines—strain 1331—from
Madras and Copenhagen

Average of the results from the three Laboratories

Tests F D. vaccine F.D. vaccine
1 from Madras from Copenhagen

Optical density 0.37 0.43
Viable units } 6.9 6.3
Millions mg.
Oxygen uptake
Microlitres/ 0.566 0.616
Milligram hour
Germination
Rate—72 hours 50—75 60—90
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Dr. Pamra: Thank you. May I now request Dr.
Somayya to present Dr. Umapathi Rao’s paper since he
has not come here?

"B.C.G. AFTER INTEGRATION WITH TUBERCULOSIS
SERVICES

A comparison with Mass and modified mass campaign phases
By

Dr. D UMAPATHAY RAO

Introduction

The problem of Tuberculosis is of immense magnitude
affecting nearly 10 million population of which a quarter million
are infectious and spreading the disease to the non-infected
individuals. The control of Tuberculosis requires not only detection
and treatment of the cases but also protection of the susceptible
individuals by BCG Vaccination.

Objective

To make a retrospective study of the progress of BCG after
integration with District Tuberculosis Programme and compare with
the earlier Mass phase of the campaign. Factors for lack of progress
will be identified though not studied in depth to asses the value of
each fact.

The old set-up (Campaign approach)

B.C.G. Vaccination was introduced in the erstwhile Hyderabad
state in 1948 and it is one of the few states to take up the programme
quite early. B.C.G. Campaign was under the charge of the
Assistant Director of Public Health (BCG) and there were five Units
under the campaign—Warangal, Visakhapatnam, Guntur, Anantha-
pur and Hyderabad. The Warangal Unit consisted of Warangal.
Adilabad, Khammam and Karimnagar Districts. The Visakhapatnam
Unit consisted of Visakhapatnam, Srikakulam and East Godavari
Districts. The Guntur Unit consisted of Guntur, Krishna and
West Godavari and Nellore Districts. The Ananthapur Unit
consisted of Ananthpur, Chittoor, Kurnool and Guddapah districts
and the Hyderabad Unit consisted of Hyderabad Districts and
City, Nizamabad, Medak, Mahaboobnagar and Nalgonda
Districts. Each Unit consisted of one Team leader and Health
Inspectors, driver and peon etc. Each Team had to cover
a population of a District (10-20 lakhs), testing 3,000 and vaccina-
tions 1000 a month. The reports were received and consolidated in the
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office of the Asst. Director of Public Health and sent to the Director
General of Health Services. The individdals were mantoux tested
and Mx-negative people were offered BCG vaccination. In the
vear 1962 direct BCG Vaccination was introduced and in 1965 new
born vaccination was taken up all over the state.

The present Set-up (Integrated approach)

The BCG campaign is now integrated with tuberculosis
services through the District TB Programme as envisaged by the
Government of India. In Andhra Pradesh 14 Districts were upgrated
in this pattern and the teams are also integrated with tuberculosis
services. In the remaining districts the TB Clinics were upgraded
and BCG Teams are being supervised technically by District TB

officers under the administrative control of the District Medical &
Health Officer in each District.  There are 31 BCG teams working
in Andhra Pradesh one in each District and one in Hyderabad city
(in the newly formed Ongole district separate tuberculosis services
including BCG Teams are not functioning but are catered to by the
neighbouring districts). In July 1967 with the integration of
Medical and Health Services a separate post of Asst. Director of
Medical & Health Services (BCG & TB) was created and he is also
the state TB Control Officer. Under him there are two Supervisory
Medical Officers exclusively for BCG Work. State TB Control
Offieers supervises the District TB Programme including the BCG.
District TB Programme provides for registration of the population
visited and direct vaccination in the BCG Campaign for all the

susceptible population in the age groups of 0-19 years which forms
49.29, of the entire population.

Advantages:Unified command for the curative and preventive

parts of National TB Control Programme both at the State and
District levels.

Dis-advantages:Unmanageable district and directorate offices.
Consequent delays and inadequate provision of TA etc., . District
TB Officer’s supervision is part time and superficial while that of
the District Medical & Health Officer nominal.

Results

There were 3 phases of the campaign—Mass campaign upto
1962, modified mass campaign with direct vaccination of age-group
0-6 years, and the present phase of door-to-door vaccination
campaign with registration and direct vaccination only upto 20

vears of age. The figures shown are for 3 years periods during
these phases.
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Phase of the campaign Tested Read  Vaccinations
(in lakhs)
1954 Mass Campaign. 14.15 11.98 4.89
1955 ’ 30.02 22.88 10.38
1956 s 25.25 19.05 8.47
1963 Mass Campaign/Dvs 18.49/2 92% 10.98 10 23
(DTD.)
1964 ' 19.16/4.99* na 12.38
1965 35 21.20/6.44* n.a 14 41
(*Direct Vaccinations)
1968 D.V.S. Alone (DTD) 1.06/14.80** not done  5.55
(**Regd. population)
1969 - *41.862 (*thousands)/ ,, 7.83
23.46.

1970 (incomplete 7752/27.09 " 7.59

for Dec.)

As can be seen from the table, from the year 1964 onwards,
the vaccinations figures doubled or trebled as compared to the
previous years. This has been due to the introcuction of direct
vaccination due to which all those who were tested previously,
were instead vaccinated in the earlier age-group. During 1968
and 1969 the figures are comparatively low because the BCG
Teams were deputed on other duties like ‘‘Pushkeram™ work
at Rajahmundry and Vijayawada and suspended due to the
Telangana agitation. Added to that most of the districts in Andhra
and Telangana also suffered from inclemant weather such as
Cyclone and floods etc. The complete figures for 1970 are
also not available.

The following points are interesting to note :—

(i) During successive years the size of the positive induration
was raised from 5 mm to 10 mm. Hence in 22.8 lakhs read in 1955.
there should have been more negative than 10.38, as induration
above 5 mm, were left out as positive and not vaccinated.

(i) The number of Teams operating in Mass campaign phase
were only 11, while they are 21 during the present direct
vaccination period.

(iii) Vaccinations were given only on 12 days in a _momh
in Mass Campaign. Now PVs can be given all the 24 days in the
month, but there has been no increase in this rtespect. The out
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-put of technician was about 1000 vaccinati i
: chnic ations during mas
campaign while it averages around 500 vaccinations at presengt. °

Discussion

The administrative and technical difficulties w
by the integration of BCG with TB Services and thse c‘:;gtiggt oc;ve;
single post of District TB Officer at District level and State TB
Control Officer at State level. However progress depended primarily
upon Technician output and technician days. All other factors

like vehicles, ice, petrol, TA & DA
, ice, " etc.
i , are woven around these

Technician output : Technique of  campaign—TA  (Prompt
payment)—Kit condition and other
equipment—Supervision—public coope-
ration and Health Education.

Technician Days : i No. of Teams and Technicians sanc-

tioned.

No. in possession.
No. working.

. Diversion, disturbances, deputations—
leave—transport

iii. Vaccine—availability — date of expiry—
wastage—size of ampoule—difficulties
in production (Some of these diffi-
culties may be solved by the supply
of Freeze dried vaccine).

iv. Vehiclee—age-—on road and in garage—
other duties.

v. Petrol—Ice—Budget for TA & DA.

These factors operated during the three phases.

For example the Technician days put up are as follows:-

Year. Tech. Days. Year. Tech.Days. Year. Tech. Days.

1962 1149 1965 1594 1968 939
1963 1274 1966 1473 1969 1145
1964 1152 1967 1216 1970
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Howevr during 64, 1152 Technician days gave an output of
12.38 lakhs of vaccinations, during 1969 for 1145 Technician days,
the output was only 7.83 lakhs.

The mass campaign phase had certain disadvantages and soon
deteriorated during the period 57-61. The modified mass campaign
phase had certain advantages and revived the campeign, soon
becoming one of the best organised in the country. New project
like new-born vaccination, door-to-door approach with direct
vaccination and simulteneous BCG and smallpox, were taken up by
the State Organisation.  The present policy envisages school
vaccination—DTD, which is like modified campaign approach.
This change in policy should be reflected in NTI teaching also.
Only then the policy formulated by the All India BCG Officers will
be implemented by the District TB Officer and their Team Leaders.

Conclusion

After integration this is what happened to an organisation
which did creditable work for over a decade and earned good
remarks of the TB adviser and the BCG Officers as one of the best
organised campaigns in the country. The progress in the vaccina-
tion has come down to what it was in 1956. The number of the
then Tuberculin tested have been covered by the Direct vaccination
and the intensive coverage which was expected after the change over
to form the mass campaign 10 door-to-door campaign did not
materialise.

The paper does not refute the value of door-to-door vaccina-
tion, but that it should be limited in its application to earlier age-
group only and also recommends retention of some of the aspects
of Mass BCG Campaign, like publicity and health _education for
some time more in our coumhe backwardness in
education etc. From the past experience, 2 nucleus of special
organisation is necessary to take care of the campaign from the
the District to the National level, as very little supervision is
exercised at the District level, as at present.

\%Vhile there are about 260 million individuals today who
require vaccination in 0-20 age-group, with the present set-up and
the number of teams we are not able to touch even the fringe of the
population. No. of teams have to be obviously raised especially
in view of the door-to door vaccination policy. Sufficient budget
should be made available for TA & DA for the personnel as also
the timely supply of vaccine in adequate quantities and roadworthy
vehicles.

If the freeze dried vaccine is made available as a routine
supply, some of the operational difficulties can be solved.
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Dr. Pamra: Thank you. Now I would request
Dr. Bordia to present his paper.

HEAT KILLED BCG VACCINE AS A “TUBERCULIN TEST”
COMPARED WITH PPD-RT-23 WITH TWEEN 80 AND
OLD TUBERCULIN

BY

Dr. N.L. Borp1a, M.D.

Emeritus Professor of Tuberculosis M.G.M. Medical College,
Indore and Advisor in Tuberculosis M.P. State Government

Introduction

«

Tuberculin test is an important tool for the diagnosis of infec-
tion with the Mycobacterium tuberculosis especially in children.
Various tuberculins have been used. At present 1 TU of PPD-RT-
23 with Tween 80 is in common use. However in many instances
it gives negative or weak reactions even among bacteriologically
confirmed cases of Pulmonary tuberculosis (1). Stronger strengths
of the tuberculin (PPD-RT-23 with Tween 80) are not commonly

available in India. Supply of Old Tuberculin is irregular. Even
PPD-RT-23 1 TU with tween is available only to specialised
agencies. :

Can heat killed BCG Vaccine be used in place of 1 TU PPD-
RT-23 or Old Tuberculin ? Comparative response to Old Tubercu-
lin and PPD-RT-23 with tween has been reported (2) but notin
India. Similarly heat killed BCG Vaccine has not been used as a
tuberculin in India though it has been reported elsewhere (3, 4, 5).
Using heat killed BCG Vaccine in different dilution, Frappier and
Guy (3) reported that it was more specific than the tuberculins in
common use. In these studies (3, 4, 5) reaction to ‘BCG Vaccina-
tion® was measured but BCG was not used for a Mantoux test. The
present study was undertaken to see if BCG could be used as (an
antigen for) a Mantoux test for detection of infection. If so, unused
vaccine which is not thrown away, could become available for
general use or for use to those who are unable to get any of the
standard preparations of tuberculin.

Objective of the Study was to study the comparative sensitive-
ness of 1 TU of PPD-RT-23 with tween 80, 0.1 cc of Old Tuberculin
(O.T.) 1/1000 and 0.1 cc of heat killed BCG vaccine (freeze-dried).

Methods and Material

Two consistent BCG technicians for testing and reading of the
Mantoux tests were selected and were used for the entire study).

New syringes and needles were colour coded and used exclu-
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ively for the same preparation throu_ghout the study. Four amber
scolohrcd similar bottles vere filled with

(a) PPD-RT-23 with tween 80 in the strength of 1 TU in each
0.1 ml.

\

(b) O.T.1/1000.

(c) Freeze-dried BCG, dissolved by solvent as done commonly
in BCG programme and

(d) For dummy vaccination carbolised normal saline solution
was used.

These four bottles were labelled with different colcéur co%els.
The corresponding syringes were given the same colour codes. 'n;:.;
same syringe was used throughout the study for the same ;mn__1
and testers and readers had no access to the colour-code for tne
different antigens.

As far as possible, only fresh PPD-RT-23 with tween 80 IO'I;_U)

and freeze dried BCG vaccine were used. old Tub.ercphnk (O.T.
‘\Avas procured from ‘Burrows Welcome', onlz/i gésg 3"§ll;'%nfc:n~fx'

i i e oze drie ilute stan-
bolised normal saline were used. Freeze . :
daﬁd strength vaccine, and boiled in a test tube for 15 n’undu.tgm t"i"\o
make up the water loss due to boiling more saline was ad e tot :1
required level in the test tube. The boiled contents were emptie
into the amber coloured bottle.

Bacteriological testing of the viability of heat killed, -BICG was
not done, nor were the sterilization tests on their bxologlca 51302‘(‘)1:
carbolized saline for dummy vaccination. It was presume y v.mn
boiling the reconstituted vaccine for 15 minutes killed all the hving
BCG organisms.

The study was conducted between 28.7.1970 to 14.8.1970 in
Indore City, M.P.

Four intradermal tests were given simultansously Wo _c:n[ th?_
left and two on the right front.forenyms_of 162 provec_lrpgtl\.n ]i;)is
tuberculosis or patients under investigations 1n the u'a'e‘{acgllé
hospital and sanatorium; for 161 patients test results are avatl !

271 patients of both sexes in a general hospital were also given
four tests, 236 tests results are available.

i i h, with either

chool children were given only two tests eacn, e
PPD-}§(T-23-1 TU or heat killed BCG or O.T. 999 students aged
between 6 and 16 years were tested but only 620 students are con-
sidered after excluding all those with previous BCG vaccination scar.
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MONDAY, 4th January, 1971
AFTERNOON SESSION

* The conference reassembled in the auditorium of
the Government Medical College, Bangalore at 2-30
p.m. with Dr. K. Somayya, President of the conference,
in the chair. He announced that the afternoon sessions
will'begin with a session on “Social aspects of tubercu-
losis” under the chairmanship of Dr. Mohandas K. Pai.
He requested Dr. Pai to take his chair on the dias.
Dr. M.M. Singh acted as the rapporteur for the session.
Dr. Pai called upon Dr. S.P. Pamra to present his

paper.

Treatment taken prior to reporting at specialized Tuberculosis
Institutions.

A MEDICAL-SOCIAL INVESTIGATION
By
S.P. PaMrA,! S.H. PaTHAK? & G.P. MATHUR?

The basic principle of tuberculosis control is to reduce the

_transmission of infection in the community. Many patients however

do transmit infection for varying periods before they are diagnosed
and rendered safe for the community by appropriate treatment.
There could be many reasons for this time-lag. The patients may go
on ignoring symptoms and take remedial action quite late. There
may be no conveniently located health facility where they could go
and seek relief. The facility they go to may not have the wherewithal
of diagnosis. Lastly, tuberculosis may not be suspected at the
facility where they report, thus delaying the diagnosis.

With a view to study this problem and to get an idea of the
factors involved in late diagnosis, new patients attending the New
Delhi Tuberculosis Centre were interrogated in respect of the
duration of symptoms and remedial action taken by them before
reporting at the Centre. Data thus collected were then correlated

1. Director, New Delhi Tuberculosis Centre, New Delhi.
2. Director of Field Work, Delhi School Work, Delhi.
3, Statistician, New Delhi Tuberculosis Centre, New Delhi,
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with the clinical and bacteriological status of the patients with a view
to ascertain the consequences of late diagnosis for the patient.

The investigation was entrusted to 4 students of the Delhi
School of Social Work. The New Delhi Tuberculosis Centre, referred
to as Centre hereafter, draws its patients from three different
territorial entities viz domiciliary service area (DA). areas of Delhi
served by other regional clinics (OA) and patients coming from
outside Delhi (OS). DA, OA and OS cases are usually in the
proportion of 2: 1 : 1. The social workers interrogated . 00, 100 and
100 consecutive patients of the three categories respectively before
they were examined clinically and entered the data according to a
previously drawn out questionnaire. Patients discovered through
contact examination and case-finding programmes, those referred for
opinion or fitness for service or visa and those already diagnosed and
treated for tuberculosis. previously were excluded. The study started

on May 18, 1970 and the requisite number of patients was completed
on June, 6 1970.

Table 1 shows, category-wise, the distribution of pulmonary
and non-pulmonary tuberculosis patients. The proportion of
pulmorzry tuberculosis patients is more or less the same in each
category and furthermore, is similar to the percentage that is
usually obtained in the Centre year by year. Two hundred and forty
one of these patients were males and 159 females. Except for males,
especially those above the age of 30 years, bzing somewhat more
preponderant in OA and OS categories, there was no other appreci-
able difference in the age and sex composition of the three categories

pf pgtiems. Amongst patients from outside Dezlhi, females are
invariably fewer than males.

TABLE 1

Distribution of patients Included in the study*

Pul. Non-Pul. Non TB Total patients
Thbe. Thbec.
]
DA. 97 I 13 ‘ 90 l 200
O.A. 42 4 | 54 J 00
Os. , 44 | 5 51 I 100
Total ' 183 22~ 195 l 400

*D.A. Patients from domiciliary treatment area
0.A. Patients from otazr areas of D:zlhi
O S. Outsilers (patients not beclonging to Delhi
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Analysis was also made of the three categories of patients in
respect of their presenting symptoms. especially cough. No differences
were however found in the three categories. Nor was frequency of
cough different in tuberculous and non-tuberculous patients.

Table 2 shows the number of remedial actions that the
tuberculosis patients had taken prior to reporting at the Centrein
each category separately. Nearly 159 of the DA patients came
straight to the Centre without attending elsewhere. The percentage
of similar patients in the OS category was, as expected, less. Itis
worth noting that even amongst DA patients, nearly 129, had
attended at three or more places before attending at the Centre,
Most of them had sought assistance from the general practitioners
(GP) and general health institutions (GHI); nearly one fifth tried
indigenous treatment. (Table 3). Amongst the OS patients, however,
a - much larger percentage of patients took ind'genous treatment
and this is understandable since general practitioners and GHIs are
less easily available in the rural areas from which most of these
patients came.

b Rp—_— "TABLE2

Number of ‘actions’ taken by TB patients prior to reporting at a TB clinic

No. of actions betore D A. i O A. w 0s
reporting ata TB clinic

None 16 5 ! 4
14.5% 10.9% | 8.2%

One ; 39 5 34 ‘ 20
35.4% 73.9% i 40.8%

Two 42 7 27
38.2% 15.2% 42.89,

Three ore more 13 0 4
11.8% 0.09, 8.2%

Total 110 | 46 49
1009 | 1009 1009,

Table 4 is important and shows that, contrary to the usual
belief, nearly 809, of the patients in cach category took remedial
action within one month of the appearance of the symptoms, most of
them within about 10 days. Somewhat larger percentage of patients
waited for over three months before taking action in OS category as
compared to the DA. Table 5 shows the average duration of treat-
ment under each ‘action’ taken by the patients prior to reporting a
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TABLE3 7

Nature of first action taken by TB patients

Nature of 1st Action D.A. C.A. 0.S. Total

TB clinics 16

N
H

25 (12.2%

General Health '

institutions ‘ 39 1'9 14 72(-51%)

General practitioners 35 19 12 66 (32.2%

Indigenous trearment 20 l 3 ) 19 42 (20.5%)

Total ’ 110 ] 46 l 49 205 (10095
TABLE 4

A
¢~uterval between symptoms & 1st action (TB patients)

" os

D.A 0.A l Total
<1 month ! 92 35 38 165
83.79% 76.1% 77.6% 80.5%,
1—3 months 9 ‘ 5 2 16
82% | 10.9% 409 7.8%
L I [ ( yol
\ )
>>3 months 9 ' 6 9 24
8.2% l 13.0%; 18 49 11.7%
Total 110 46 49 205
10095 1009, 1L0%; 10095

the Centre. Patients in OA and OS categorics preserved with the
ineffective treatment, on the average, longer than the DA cases. To a
certain extent it may be due to lack of adequate facilities for the
OS cases but why there should be difference betweecn DA and OA
cases Is not clear: since facilities for diagnosis and treatment of

mb;rculosis are available more or less to.he same extent to OA
patients as to the DA in Delhi.

Table 6 shows that the action was$ less prompt by the less
educated patients. This was but expected, Only in 2 of the 22 with
high school or higher education, the prior action/actions lasted for
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TABLE § v

Average time lost per -action’ by TB patients

D.A. C.A . 0OS ; Total
B <1 month 62 20 | 2 104 (50.7%)
1—3 monthbs 18 6 | 11 \ 35 (17 1%)
—-'3—6 months 7 4 | 6 ‘ 17 (8.3%)
>6 months ‘ 7 11 6 | 24 (11.7%) _
Not applicable 6 | 5 4 ~ - 25 (;:27
[
Total . 110 i 46 ! 49 | 205 (100 09;)
TABLE 6

Interval between symptoms & 1st action related to patients’ educational level

Uneducated Belew High | High schooi Total
Schocl or more
". <1 month 101 44 20 165
78:3% 81.5% 90.9¢, 80.39,
1--3 menths 9 5 2 16
7.0% 9.2% 9192 7:8%
<3 months 19 5 = | 24
; 14 7% 9.% 0o, ¥1:279%
7
| |
Total 129 ; 54 22 i 205
1009, | 100% 1007 [ 1009
\

more than one month before coming to the Centre. Table 7 shows
the approximate expenditure incurred by these patients on treatment
elsewhere before reporting at the centre. Patients with lower income
spent proportionately larger amounts of money on the previous
ineffective treatment. This is in keeping with the earlier observaiion
in relation to the educational status of the patients.

Table 8 shows the reason or reasons which ultimately promp-
ted these patients to come to the Centre. It would be seen that a
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TABLE 8

Reasons* which prompted TB patiznts to report at the Tuberculosis Centre

D.A. 0 A. os. | Toral
Referred 84 7 42 22 _“ | 48
Free treatment 17 “ 1 | 18 |.||uﬂ|l
OS..,:. reasons 37 ﬂ 19 27 ‘MWI\I
Total patients 110 _ L6 49 205

TABLE 7

Moncy spent by TB patients prior to reporting at a TB clinic(all categories combined)

2
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*Paticnts who did not spend any money have been excluded for purposes ol this calculation.

_— *Where more than one reason was mentioned entries were made under each
ca

large majority of these were referred by the persons who were then
treating them This number is significantly less in OS cases than in
DA or OA. In some cases the reasons were more than one €.2. they
were referred by the treating institution and they also either knew of
the existence of the Centre or were advised by someone ¢lse. 2 friend
or an old patient etc. In the DA category &5 patients out of 110
ultimately came to the Centre either bucause they could not afford
the previons treatment any longer, or failing to benefit, were
prompted by some friend or rclation or an old patient to do
so. It is also significant that most of these 110 patients knew about
the existence of the Centre but still did not come here in the first
instance because they did not suspect that they were suffering from
tuberculosis. In the case of OA patients, 10 out of 46 knew about
the regional clinic in their area but did not care to 2o there. As for
the OS cases. 46 out of 49 tuberculous patients had a GHI in their
vicinity, only 6 out of them knew that they could get anti-
tuberculous treatment at the institution. but even then only 4 out of
the 6 attended there because they thought that the treatment there
was, to use their own words, ‘no good’.

Table 9 shows the extent of disease in the tubcrculous patients
according to whether their first action was attending at the Centre
or they had attended at the some place earlier. For purposes of this
table, DA, OA and OS cases have been combined since there was no
significant difference amongst ihe patients in different categories. Tt
would be seen that the patients who had taken the largest number
of actions before reporting at the Centre had a higher percentage of
advanced disease cases—a reflection of the time lost by them between
appearance of symptoms and reporting at the Centre. Table 10 shows
the sputum status of patients in the three categories according to the
number of actions taken by them. It appears that the paticnts who
came directly to the Centre, specially among DA cases, had more
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"TABLE 9

Extent of disease among pulmonary tuberculosis patients who took no
one, or more actions prior to reporting at the Tuberculosis Centre

Minimal Moderately | Far advanced Total
advanc:d
No action 8 9 | 6
2
34.8% ‘ 39.19, [ 26 1% 100.*,?{,
One action 17 | 25 ' 40
) 25 78
227 ! 30.5% | 48 8% 100.0%
[ o
Two or more 12 22 44 78
action 15.4% 28.2% 56.4% 100.0%
Total . ]
ota ! 37 l 56 ( 90 ’ 183
s
TABLE 10
Sputum positivity among PT patients who took no, one or more action/s
prior to reporting at the Tubcrculosis Centre
I D.A 0.A ! 0.S
| | |
| Sp | Sp. | Total Sp.  Sp. | Totall Sp. |
{ p. p Sp. | Total
’ Pos. | Neg ! | Pos eg. | Pos. i Neg.
No action 12 ! 4 16 2 e 1
| | 2 4 : 3 3
. ‘ - ’
One action 17 1 15 [ 32 | 12 | 19 | 3 ’ 8 I | a9
| | |
Two or more ‘ . “
actions P31 18 1 49 4 3 7 11 11 22
Total | 60 E 37 ‘ 97 18. ( 24 ' 42 [ 19 )’ 25 44
| | B

sputum positive cases among them. This - may
lous b}n actually it is not so. Many geheral |
prescribe anti-tuberculous treatment without labelline the patient as
tuberculous. Inspite of proportionately more advanced disease the
lower percentage of sputum positives among those who had Ehad
treatment elsewhere before attending the Centre is probably due to
some anti-tuberculous treatment they may have

t had earlier. It was
also found that whether the previous treatment was indigenous or

appear to be anoma-
practitioners and GHIs
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with G.Ps or GHIs the proportion of sputum positives to sputum
necatives in each category was more or less the same.

_ Conclusions

rBefore drawing conclusions from this study it may be men-
tioned these patients represent in a way a selected group. For every
patient who did not get relief from the facility grl.ed first, and, there-
fore. shified elsewhere and finally to the TB clinic, there must have
been many who would have been relieved of their symptoms and
hence, even if tuberculous. felt no necessity to attend anywhere else.
Further the conclusions that can be drawn from a material like ghxs,
based entirely on patients’ version, which may not always be entirely
correct, can only be general, indicating trends rather than precise
quantitative differences. The study has shown that, contrary to the
usual impression, patients by and large do not delay remedial action
once the symptoms have appeared. However, a large majority of
them do not suspect that the symptoms could be due to tuberculosis
and hence their first action is not attendance ata _tubcrculosns clinic,
even if it is within easy reach. but elsewhere. be ita GP or GHI or
indicenous treatment. They take this treatment for a longer or
shorter duration depending upon the available fucilities, their
educational and financial status and ultimately a large majority come
to the specialised clinic when they are referred by tiie previous person
wno was treating them. It is obvious that if the person to whom
they reported first had suspected the discase and taken steps to arrive
at a diagnosis, or if that was not possible, had referred them to a
clinic, much of this lost time could have been saved and many more
could have been put on proper treatment at an garl@r stage of
disease. This would not only kave improved the patients’ prognosis
but also reduced the transmission of infection in the community.
Though there may be some justification for the earlier remedial
actions being elsewhere in OS patients. (for want of a specialized
clinic) that this can happen within a walking distance of a specialised
clinic calls for more concerted effort to motivate not only the general
public but more than that, the GPs and GHIs to suspect early and
to take requisite steps for diagnosis or to refer early if the tentative
remedial action is not successful.
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Dr. Pai : Thank you. I would now request
Dr. S.U. Khan to present his paper.

THE RAILWAY AND THE SOCIAL ASPECTS OF
TUBERCULOSIS

L By

DR. S. U. KHAN
S. E. Railway Chest Clinic, Adra, (West Bengal)

Foreword

It is true that the disease ‘‘Tuberculosis” can never develop
without the specific infection caused by the organism ‘‘Mycobac-
terium Tuberculosis”, but at the same time it is also equally true that
the social factors and economic stigmas existing in the community
play a vital role in the pathogencsis and progress of disease. More-
over the close and constant impact of such decapacitating diseases
in due course of time, particularly in cases of big industrial esta-
blishments, besides acting as a definite social evil in aggravating
human sufferings, also bears a direct concern with the efficiency of
work and output of production. }

Object of study

With the above view point, the present study based upon the

careful observations of the ““Epidemiological trends of tuberculosis’

as noticed amongst the railwaymen from years 1965 to 1969, is a

sincere effort to find out the co-existing social factors of better

. called “*Sociological Tuberculogenic Factors™ that are really respon-
sible for the development and spread of disease in the population.

- Prevalence of disease ¢

A sample survey of a few of our railway colonies done in
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January-February, 1968, indicates the existence of 1.2% to 3.6%
radiologically active cases out of which 25% to 309, are bacillary
positive. This great variation is probably duc to the seperate
colonies built for the Officers. Upper subordinates and other cate-
gories of staff and the wide difference of social conditions prevailing
in the relevant colonies.

Incidence of morbidity

1. Age and Sex-wise incidence : No age or sex is found to be
exempted. Incidence in males is noticed to be highest between ages
of 31—45 years (Fig. 1) whereas in females it 1s secn to be maximum

FIG. 1

Graph showing comparative incidence of P. T. Age and
Sexwise during years 1965-196¢
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between 26—35 vears of ages. Analysis of datas reveal that the
males have 2.5 times greater preponderance over the females. The
reason for this increased incidence in males is perhaps the inevitable
free, frank and frequent contacts during the daily affairs of social
and official engagements, and the cause of the above high incidence
in females seems to be related to the physiological wear and tear
phenomenon of the child-bearing period.

2. Incidence amongst employee and family : Further ana]ysis
of dates showsthat the incidence amongst employee (Fig. 2) is

F1G. 2

Graph showing yearly incidence of P. T. amongst employee
and family from yeaas 1965-1969
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nearly four times higher than the family. The cause behind this
€normous increase again, anpears to be the close and constant
association with unknown cases and the bearance of far more social,
familial and professional stress and strain that the employees, a5
active earning members, have to share and shoulder at almost all
step of the usual work of life.

Incidence of mortality

In this connection our study also shows that the incidence of
mortality in the railways too is fairly low on the same grounds as
attributed to the general mass of population.

Other co-relative factors

1. Socio-economic conditions : The study in regards to the
trends and behaviour of disease in different socio-economic groups of
railwaymen arbitrarily classed in accordance to their monthly incomes
and the relevant standards of living (Fig. 3) discloses that the
ircidence of tuberculosis is more rampant amongst the low-paid
categories and is inversely related to the groups of income.

FIG. 3

Graph showing comparative incidence of P T. amongst
different Socio-economic groups during 1965-1969
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2. Working conditions ; In this context it is observed (Table )
that the incidence of tuberculosis amongst sedentary workers.
workers doing medium physical labour and workers engaged in hard
manual labour is 0.42%, 0.489, and 0.649, respectively. Further
analysis of the total incidence of occurence shows that the percent-
age of distribution in the above three groups respectively, is as 289,
329 and 40%, approximately. This apparently indicateg that the
incidence increases with the increase of physical actifties. But
further careful social history of the patients gives a definite clue that
the above difference of 4-59%, in group 2 (Medium labour) and
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TABLE 1

race yearly incidence of P.T. according to the nature of workihg

ing ave .
sho? conditions as detected during year 1965—1969

3 ; 1
ath Average Incidence | Percentage
; S(;;csn[;ﬂ_ cases per | of disease in the
Nature of work e~ e
429 28%
Sedentary light works \ 4000 (App) l 17 \ 0.42% l 5
0/ 320’
Medium physical labour | 7000, \ 3| 048% ‘ o0
: | 0.64% ‘ 409,
Hard physical labour l‘ 9650 3 \ 62 ! 0.64%

i i dentar
10-129, in group 3 (Hard labour) mn comparison to the se y

hy ture of work entirely but is
group is not the pure outcome of the na

considerably co-influenced by the associated food and dietetic
conditions also.

3. Living conditions : In this reference the graph (FlgU::')ICIl‘Z
self evident that the incidence is maximum in single-room q
FIG. 4

Graph showing yearly incidence of P. T. according to living
conditions from years 1965-1969
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and proportionately declines with the increase in the space ﬁf
residential accommodations. Here the long house-hold or ,pe_lg -
bourly contacts, the presence of reservoir of infection in the vicinity
and the hyeienic conditions existing in the locality appear to be the
positive contributory factors.

4. Feod and Nutrition : The lack of proper food and nutrition
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fﬁgﬁgg intci poor healthband general debility in all sphere of human
l work appears to be one of the important co-existing f:
in the precipitation of disease. P shing factors

) 5. Habits : Personal unclean habits and certain social evils
hke_heavy”smokmg particularly “Ganja” and excessive drinking
specially without proper diet and performing hard physical work,
]c’il?s‘g;s: definite reactivating effect in enhancing the incidence of

Changes in pattern of disease

Our clinic records from the year 1965-1969 (Fig. 5) reveal that
the majority of cases reporting for treatments are registered in

FIG. 5

Shov{i_:.:g incidence of P. T. according to the nature of direase,
Bacillary status and drug resistance during years 1965-1969
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advanced stages and 35% to 409, out of them are detected to be
bacn_llary positive by direct smears only. The number of ‘‘Drug
Resistant” cases also are seen to be rising each year. The convincinz
reason for all these seems to be revolving round the false phobia of
financial distress by employees, in case if detained for long under
railway treatments, without any real realization about the social and
familial damzges, the therapeutic complications and the public
health problems that usually creep in as a wanton social menace, due

to the act of such deliberate hiding and haphazard irregular treat-
ments of the disease.

Conclusion v

__ The conclusive outcome of this study amongst railwaymen,
which in all respectsis a miniature form of the general stream of
population. suggests that the following social factors or ““Sociological
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Tuberculogens™ existing in_a society, have a strong hand in the
contribution and multiplication of disease :

1. Depressed socio-economic conditions.
2. Living conditions :

(i) Proximity to infectious cases.
(ii) Reservoir of infection in the vicinity.
(iii) Hygienic conditions of the locality.

3. Lack of proper food and nutrition specially with bad habits
and hard physical labour.

4. Habits of excessive drinking and smoking particularly
““Ganja’’ without proper diet.

5. Ignorance about contact and spread of infection.
6. Hidden cases and haphazard irregular treatment.

Suggestions

1. Attention towards correction of :
(a) Socio-economic and (b) living conditions.

2. Visuo-auditory education regarding contact and spread of
infection.

3. Efforts to find out hidden cases :

(a) Periodical department-wise screening surveys.
(b) Screening of the families of infected members.

4. Some arrangement for the attendance and free medical
treatment of non-railway population residing within the
railway premises.
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