
2.1. Development of protocols

Once the Institute was established, the very first
task was to devise and implement a work plan.
The NTI developed the tradition of putting
together protocols for a variety of studies dealing
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There is a dread disease which so prepares its victim, as it were, for death� a

dread disease, in which the struggle between soul and body is so gradual,

quiet, and solemn, and the results so sure, that day by day, and grain by

grain, the mortal part wastes and withers away, so that the spirit grows light�.

a disease in which death and life are so strangely blended that death takes

the glow and hue of life, and life the gaunt and grisly form of death - a

disease which medicine never cured, wealth warded off, or poverty could

boast exemption from - which sometimes moves in giant strides, or sometimes

at a tardy sluggish pace, but, slow or quick, is ever sure and certain.

Charles Dickens
Nicholas Nickleby

Padmashree Dr DR Nagpaul
Director & Crusader of NTI ; Term of office 1963-1976



with different aspects of TB control.
Five protocols in the inauguration
year (1-5), 15 in the next year (6-
20) and 20 during the year 1961
(21-40) were written (Annexure II).
Apart from the number, one will
be overawed by the variety of
hypotheses and ideas that passed
through the stages of formulation,
scrutiny for feasibility, field testing
for practicality and applicability,
during this short period. To gain
acceptance, every idea must have
enough substance to make some
contribution, to the overall goals
of the NTI. Hence, every idea
generated by an individual officer
or a group of officers, must gain
credence by consultations with
personnel from other sections.

A Technical Coordinating
Committee (TCC) was constituted
for this purpose. The TCC headed
by the Director had officers from
every section as its members and
invited others when required.
Meetings were held once in a week
or more often when necessary in
the committee room commonly
known as TCC room. A draft protocol
would be prepared elaborating the
idea in clear terms regarding the

objectives, methodology, personnel,
material required, time involved
and funding. It would then be
presented for approval to the TCC.
It would be the privilege of each
member to carefully scrutinise and
critically examine the protocol
presented. As each member hailed
from a different background, the
ideas presented would be viewed
from different angles. The queries
that arise in the ensuing
discussion would be different from
the ones earlier encountered. It
would be the duty of the author of
the protocol to defend the
hypothesis to gain acceptance. All
participants had the freedom to
speak for or against the procedure
sans hierarchy. Therefore, there
were, long discussions. Logically,
by this process, the original idea
got enriched by the contribution of
others. Additionally, the entire
team became aware of the
activities of different sections and
of the institute as a whole29.

In early 60s, the idea of conducting
operations research applicable to
public health aspects was fairly
new. Health practices, in vogue
then, focussed on the delivery of
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highly complex services to millions
of people through thousands of
doctors and other health workers.
To formulate important questions
in health research or to refine
methods and instruments of
research was not easy. The size
of our country, different languages
spoken and customs followed,
brought its own problems.

Thus, the TCC became the hard
testing ground for all the ideas.
Only successful ones would be
referred to as a research project/
protocol and would be passed for
field work. The TCC also reviewed

TCC in Progress
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the work done and modified the
course of work in progress, if
warranted. After the completion of
the work, it would conduct a peer
review on the analysis and
presentation of the work before
publication. Large scale
quantitative community based
studies in public health give rise
to a variety of difficulties, especially
those concerning the precision of
the tools used because the tools
themselves have components of
fluctuations or ranges in inter-
preting them. For e.g., problems
on the large scale - what sample
size would be appropriate to



represent the country? On the
smaller scale - if the symptom is
used as a tool, which definition of
symptom/symptoms would be the
most accurate in netting most TB
patients? Further there would be
other issues like persistence or
non-persistence, severity or/and
duration of symptoms. Tuberculin
testing is a simple quantitative
procedure. Conversely, the
interpretation of tuberculin test is
not easy i.e. who is infected and
who is not? As it was found in later
years, this question gets
complicated as is true with the
chest X-ray reading. Much
exploration is required to
standardise tools so that they are
comprehensive, simple and can be
adaptable to a variety of field
conditions29. Thus, it is astonishing
to note that way back in 1959 itself,
in its apex technical forum, the NTI
had adopted the systems concept
and a multi-disciplinary approach
which overcame artificial bound-
aries. It was highly amenable to
rapid learning from exchange of
information between groups. It
facilitated the use of formalised
and objective investigative
procedures. It focused strongly on

taking up practical and relevant
problems. More important, it
weeded out repetitive or irrelevant
studies or those that maintained
status quo.

2.2. Formulation of work
methodology

Once the protocol or a study was
approved, the concerned section
officers designed the necessary
data entry forms and recording
procedures. It requires skill to
design simple and mnemonic entry
formats purposively linking
different kinds of data with the
study objectives. These must not
be too laborious and yet must not
miss important clues; must be
understood by all types of field
workers and handled by them
without difficulty; must be easy to
fill, and amenable for statistically
acceptable methods in collection,
recording and coding. Since data
processing was mostly done by hand
sorting, records such as files,
forms, cards and lists were
designed to suit such methods.
With the arrival of punch card
machines, the methods changed
and large data handling began.
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Work instructions were written
and a briefing session was held to
make every participant understand
her/his role. It was repeatedly
stressed that she/he should follow
the procedures step by step and
complete all steps. Changes if any
should be brought to the notice of
the responsible authority. Work
procedures were modified or
improved after due consideration of
several linked aspects. If mistakes
occurred, these too were to be
recorded, and ways in minimising
them later were encouraged.

Most men and women employed
were new recruits. Only a few had
previous experience in the field of
TB but not the kind that would be
relevant at the NTI. The NTI had
to prepare a perspective based on
the findings of how things worked
in the field of general health and
how it could be effectively used to
benefit TB work. To do this, it had
to work extensively in places that
mattered, i.e. rural areas; and
utilise the available infrastructure,
the general health services (GHS);
and resolve problems encountered.
Therefore, everyone participated in
evolving a work culture.
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Another important aspect while
doing field work, was the attitude
towards the people. The NTI staff
were to be congenial. They were not
to force a particular time upon them
to suit investigation work or
interfere in their private lives. To
achieve higher coverages, they
must work for longer hours,
sometimes even on holidays. To
facilitate specific work, house calls
may have to be made early in the
morning or late in the evening.
Fortunately, due to the enthusiasm
of the staff everyone cooperated
and adhered to these work
disciplines despite personal
inconveniences. It proved to be a
boon in achieving higher coverages.
It was also appreciated by the
people.

Field work was necessarily a team
effort. A special aspect was sharing
the work of others. This called for
an exchange in the roles depending
on the needs. Thus, it was not
strange to find the HV going house-
to-house to register census data,
followed by a MO endeavouring to
enlist the co-operation of the
members of households registered.
In emergencies, everybody assisted



arrival of the Philips service engineers.
The WHO X-ray Engineer undertook
a considerable responsibility in the
maintenance of NTI transport, in
addition to his normal work. The
government has nowsanctioned a post
of Transport Officer but pending his
arrival, we felt we had to do our
utmost to keep our 24 vehicles going,
and to work out a system of
maintenance for the Transport Officer
to take over34.

2.3. Work done during the
period

2.3.1. The Kirangur experiments

Research activities and work
methodologies had to be field
tested first in pilot projects. For
this purpose Kirangur, a village
about 125 kms away from the
Institute, was selected. It is a
small roadside village; hence, it
was possible to take the fragile IGE
X-ray unit mounted on a bus to its
doorstep. Moreover, there was a
conveniently located school
building which could be used to set
up the examination centre where
doctors and technicians could
work.
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everybody. However, only those
trained, executed specialised jobs.
Thus, a sociology questionnaire
would be administered only by a
social worker and others would help
by locating the patient or assisting
in questioning if a language barrier
came in. Tuberculin testing was
done by a trained tester and others
assisted him in holding the patient,
if necessary.

In addition, the NTI had
innumerable difficulties in
procuring the equipment needed for
various investigations. Even if the
equipment was obtained, there
were difficulties in its maintenance
and getting spare parts. This
problem became worse if the
equipment was not made locally.

As narrated by Mr Stig Andersen:
Three mobile units arrived, two IGE
Scouts and one Philips, bringing the
total to six mobile units in NTI. Three
of these units are not operational, one
IGE Scout has broken down and a
replacement part (coupling) has to be
manufactured locally, the old IGE
(white elephant) lacks spare parts for
the generator, and the Philips unit is
standing idle for two weeks pending



A study of Annexure II would reveal
that nearly all the forty protocols
approved by the TCC during this
period had high priority in training
of personnel. Both the field and the
headquarters staff were being
trained in carrying out different
aspects of operations research.

One of the first research protocols
(RP) was a pilot protocol for the
training of newly recruited NTI
staff, 21 BCG technicians and
three senior health inspectors
deputed from the Mysore state (now
called the Karnataka state). They
were to be trained selectively in
activities like: identifying village
boundaries; establishing rapport
with villagers and relevant VIPs;
assigning tasks to different workers
and supervision of different
activities; maintenance of standard
of work and time schedule. At the
headquarters, the supportive staff
were trained in: processing of
incoming data; reading of MMR
films; processing sputum for
microscopy, culture and other
tests; data entry; analysis;
preparation of summary reports and
when decided upon, consolidating
the information into a paper for
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publication.

To gain work experience in
conducting major research studies
several pilot studies were launched
in Kirangur, Srirangapatna taluk
(population:1800 in 1959-60)29,35.
These were epidemiological and
sociological in nature (i) A core
group got experience in rapport
building, contacted VIPs, selected
a suitable place as examination
centre etc; (ii) some prepared a
location map of houses, registered
residents on individual cards; (iii)
others briefed and motivated the
registered population and escorted
them to the examination centre
with identity slips; (iv) trained
persons did tuberculin testing in
accordance with a precoded design
on a selective basis; (v) the trained
vaccinator gave BCG vaccination (in
different doses given selectively by
design); (vi) the XT took 70 mm
chest X-rays of those five years and
above; (vii) symptom elicitation and
clinical examination was done by
a MO. A follow up team which con-
sisted of tuberculin and vaccination
scar readers, LTs and HVs,
carried out: three-month and one
year follow-ups.
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1. Village field activity

2. Village field activity

The entire staff of NTI was shifted
to the Kirangur camp. The daily
work schedule at the field was
between 7.00 to 11.00 a.m. and 4.00
to 7.00 p.m. Incidentally,
Srirangapatna was a small town
and did not have a hotel facility to
provide food for this large team.
Cooks were recruited and posted
so that the staff could run a mess.
As the town did not have a petrol
bunk, a vehicle with jerry cans was
sent to fetch petrol from Mysore
where the nearest petrol bunk was
situated. Another vehicle called
the communication vehicle plied
between the camp and
headquarters. This carried
completed forms, sputum
specimens, exposed X-ray films and
other materials to the NTI and
brought back new forms, X-ray
results, sputum results and
material needed for work.

During the time field work was in
progress, Kirangur village was a
beehive of activity. It was a sight
to see the MOs and other
investigators walking up and down
the dusty lanes of the village either
motivating the local people to go to
the examination centre or in deep

Dr. VB Naidu
Medical Officer I/C training



41

consultation among themselves,
sorting out technical problems.
Every aspect of work was observed
in detail with an eye for
improvisation, unambiguous data
elicitation and getting maximum
coverage with minimum
inconvenience to the villagers.
There were discussion sessions
both at the camp and at the NTI so
that the work progressed as
planned.

The NTI laboratory was not yet
functional. Sputum specimens
were arranged to be processed at
UMTS, Madanapalle. The
assistance rendered by the UMTS
went beyond processing of sputum
specimens for culture and
sensitivity for M.tb. It trained two
LTs of NTI on all aspects of work.
The specimens brought from
Kirangur by the communication
vehicle had to be transported
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Examination Centre in a village

without delay. Hence, a rider on a
motorcycle was retained at the NTI
to immediately transfer the sputum
specimen to another sputum box
with sufficient ice, and transport
it to UMTS. From there he would
bring back sterilised empty
containers and sputum results.
These were processed and
relevant feed-back was sent to the
camp for further work. This
seemingly simple task of
transporting sputum specimens
was not easy. If the motorcycle
broke down, it was not possible to
get it repaired on the same day and

a stand-by was not readily available.
Speedy actions were taken to send
the specimens by bus and to get
the motorcycle repaired. Appended
photocopy shows how the speedy
actions were taken in one such
instance.

All senior officers, including the
Director, visited the field station to
benefit from practical experience so
that work became accurate and
less tedious, data entry forms less
cumbersome and more informative.
As administrators, they had to
resolve practical problems like



43

funds, fault repair, supplies and
technical problems that cropped up
in the field. They also worried
about sudden distress calls, e.g.,
X-ray breakdown needing
immediate attention. A different
type of concern confronted the
field work organisers. For e.g.
Where to set up camp? Who are
the village VIPs to be contacted to
maximise rapport? What is the
most convenient time to get
maximum coverage? How to get
the cooperation of the stubborn, the
non-cooperative or the panicky?
What strategies to adopt? These
were very relevant and important
factors in field work because every
area, every individual, is different.

Kirangur was the first training
ground for social workers to get
experience in interviewing
techniques. One of the Kirangur
experiments was: �to examine the
frequency of complications after
vaccinationwith BCG in relation to the
pre-vaccination tuberculin sensitivity�.
The other minor objectives were
learning census taking, tuberculin
testing, reading, X-ray
examination, sputum examination,
by experience . Thus, these studies

served the purpose of gaining
experience in all aspects of field
work which would be useful for
future epidemiological studies as
well as sociological and BCG trials,
to be conducted. For the proposed
major BCG Trial, the four taluks of
Bangalore district, viz.,
Nelamangala, Magadi,
Channapattana and Devanahalli,
were selected. Much work was
being done at NTI on planning the
trial. Therefore, several
experiments on BCG had been
included in the work29. The
proposal was ultimately shelved
because of the overriding priority
to conduct operations research on
various aspects of the District
Tuberculosis Programme (DTP).
Fortunately, five years later, the
BCG trial proposals were revived
under the aegis of ICMR. However,
the venue of the trial became
Chingleput, Tamil Nadu and not
Bangalore. The details of BCG trial
appear in Chapter III. Thus, the
Kirangur camp served the purpose
for which it was established.

2.3.2. Other Experiments

Bangalore district was selected to



conduct smaller studies
simultaneously. These provided
the necessary training to different
categories of staff, for major
studies which were constantly
being planned. For e.g. a pilot
�Awareness study� was carried out
in randomly selected villages of
Bangalore district. The objectives
of the study besides training of
social workers and formulating
interviewing techniques were:

1) To obtain a preliminary
picture of the level of awareness
of TB and

2) To compare the results
of interviewing on symptoms
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A Tragedy

The Kirangur camp where the field teams were stationed was situated in a secluded wooded

part on the banks of the river Cauvery, about 3 kms from Srirangapatna. Everyone, from

Piot, Banerji, Muthusubramanian, to the cook stayed in the camp. One day, as was the usual

practice before breakfast, Verghese, XT went in for a swim in the river. Unfortunately, he got

into the turbulence and before anyone could guess what was happening, drowned and never

came up. Verghese was a very friendly person and had joined only recently. His body was

retrieved by local fishermen by afternoon. After hectic parleying, necessary approval to transport

the body to Kerala, his home town, was obtained avoiding postmortem. By late evening, the

body was taken to the NTI. As ill luck would have it, the director was away and no one had

the authority to use the government vehicle to transport the body to Kerala. The urgency was

such that the senior most available officer, Banerji, took the decision. Nobody raised audit

objection later! The teams were back to work 7.00 a.m. next morning.

before X-ray survey (in some
villages) and after X-ray survey (in
different villages).

In fact, at that time, very little
information was available in the
field of �medical sociology�. With
Dr Banerji and Mr Andersen in the
lead, the main theme, of
understanding the sociological
aspects related to health of the
people; to feel their pulse and
identify ways of enlisting their
cooperation, gained centre-stage.
They discussed extensively and
constantly revised opinions based
on new information coming as a
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Sociology Interrogation

feedback from the field teams.
They were joined by Dr Piot
who had considerable field
experience; Drs Raj Narain,
Bordia, Geser, Mahler and Mr
Jambunathan. Their collective
wisdom would not yield to
unqualified acceptance of highly
attractive sociological techniques in
vogue in western countries. Instead
they looked at the problems and
formulated plausible questions. For
e.g., Are people aware of symptoms
of pulmonary TB? How many of the
active cases found were aware of
their symptoms attributable to TB?
Can we find potential TB cases by
questioning people? Can we design
statistically applicable interview
techniques to yield quality data?

Would this data form a basis for
case finding tools? Would these
tools be applicable in different
epidemiological situations36?

They also battled with another
different, but equally important
area of investigation: �action taking�
pattern. How much sickness,
suffering, any other distress signal
or what criteria prompt or impel
people to take action? What will
they do? Where will they go? What
other influences play their parts in
taking any decision? Yet another
was the �acceptability� pattern.
When diagnosed and informed �you
have TB�, how many would accept
the diagnosis and take action? An
important variable is the
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individual�s impulsive behaviour
which is indeed difficult to
determine. Understandably, the
behaviour would be influenced by
financial, emotional, educational
and religious factors34 Those
battling with the above questions
at the NTI, knew that despite these
obvious quandaries, there would
emerge a broad pattern amenable
to scientific computation. The
difficulty was to quantify them on
a scientific basis. The purpose of
doing this research was to feed the
information to develop a socially
applicable TB programme which
could offer the best possible
returns from the available
resources.

The tasks set before the
epidemiology section (EPS) were
slightly different but yet vital. It had
to obtain information on the size,
extent and nature of the TB
problem in the community. The
information obtained should yield
precise estimates of the disease
burden. Thus, the work was not just
the study of distribution and
determinants of TB but where,
which and how much the various
factors attributable to TB are

distributed, and interrelated. It had
also to develop through systematic
studies, a comprehensive picture or
model into which the various
determinants of TB problems are
fitted and available for immediate
use.

Field work was extremely labour
intensive and physically
exhausting. Both accuracy and
high coverage for all examinations
were the basis of standard
scientific epidemiological
investigations. The staff had to be
trained to carry out different types
of skilled tasks e.g., tuberculin
testing, reading, X-ray
examination. The tasks changed
from study to study in accordance
with the needs. Each item of data,
therefore, was considered specific.
So, both the trainers and the
trainees met frequently and had
long improvisation sessions.
During these endeavours, both had
first-hand experience of mass
contact, and of ways of getting
adequate cooperation of the
community. Desk planning
methodologies were perfected. In
the process, they developed
research manuals (RM), for census



47

New X-ray unit

Old X-ray unit

taking (RM/1), tuberculin testing
and reading (RM/2), XT (RM/3) and
LT (RM/4). These manuals were
extensively used while training. In
addition, variations between
different workers doing the same
task and different workers doing
different tasks e.g., tuberculin
testing, reading, enumeration,
symptom questioning, etc., were
kept to the minimum by constant
statistical monitoring. At the end
of training, the performance of staff
trained in these aspects was
compared and best were selected
for the field work.

As data began pouring, the
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Mr. S.S. Nair
Sr. Statistical officer

Statistics Section (STAT) got busier
by the day. In fact, the pressure
was so much it could only
concentrate on receiving and
checking the large quantities of
data pouring in from different field
activities, arranging them to be
punched, after random scrutiny.
There was hardly any time even for
preparing tables and preliminary
analysis work. There was pressure
on the NTI to concentrate on
planning different studies which
would yield the necessary and
relevant data for the proposed
nationally applicable TB control
programme. These studies would
be carried out in Tumkur district34.

2.4. The Tumkur district baseline
studies

After having gained expertise in
carrying out research field work at
Kirangur and Bangalore, one of the
most challenging assignments of
the NTI was planning and
execution of operational studies
which had direct bearing on the
proposed nationally applicable
controlled programme. What
preventive measures can be taken
to break the chain of transmission?
What were the likely steps
involved? Which method is cost
effective and efficient? Which
agencies could be involved? Will

Mr. G Ramanatha Rao
Jr. Statistical officer
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this be simple and easy to
understand by those who operate
it and those who derive benefits?
Can this be carried out without
guidance from experts? Will it not
demand a superstructure to
maintain it? Will this be equally
applicable anywhere in this vast
country? Most important, will this
be acceptable to the people,
especially the rural uneducated
poor? Will they be appreciative of
the services rendered to improve
their health? A core group of highly
motivated scientists began working
together. Even though national and
international officers headed this
programme, it did not recognise
hierarchy. The questions that
arose were not new. However,
their concern to effectively solve
them was new.

The Bhore and the Mudaliar
Committees13,37 had kept in view
some of the queries related to free
treatment, emphasis on preventive
work, adequate health services to
the vast population, etc. The
Committees had suggested that the
training of basic doctors should be
designed to equip them for guiding
the people to a healthier and

happier life. Since Independence,
the Indian government was run on
democratic principles and
community development was given
a high priority. People�s
participation in various schemes
were being encouraged. In the
health sector, the Mass BCG
Campaign, National Malaria
Eradication Programme (NMEP),
and National Health and Family
Welfare Programme (NHFWP) had
created a general awareness
among people. The experience from
these programmes were utilised
by the NTI. These led to the
decision to base the operations
taking the entire district into
consideration. This was because
the district was an administrative
unit in India with recognised
boundaries, divided into taluks,
sub-divisions and villages. All
states in India have districts.
Census, revenue and other data
were readily available, all linking
to the district principle. Various
departments of the government
including the health department
used this fundamental unit.
Hence, it could be used in TB work
too and standardised scientifically
to be applicable elsewhere.
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Tumkur District map with location of
groups and taluks

In selecting a district for doing the
field work, Tumkur was the obvious
choice. Tumkur was a district
adjacent to Bangalore, with the
headquarter town, just 70 kms
away, on the highway NH4. It had
all the characteristics of an average
Indian district and majority of the
population (88%) lived in 2,400
villages.

Among the first protocols written,
was the one by EPS: RP/19 - A
baseline TB prevalence survey in
Tumkur district (Annexure II). This
was a vital study providing accurate

estimates of infection and disease
prevalence. The information on
prevalence of infection was not
available from NSS as in that
survey the population was not
subjected for tuberculin testing. It
should be noted that this was the
first survey in India wherein,
adopting the district as a unit,
epidemiology work was done in a
randomly selected population. It
was to the credit of the teams that
field work was completed in record
time. The main findings are given
in table on page no. 51.
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Male Female Total

1. De facto population 16,283 15,684 31,967
2. Infection rate (%) [14 mm] 33.5 28.5 30.9
3. Radiological prevalence rate

(%) [based on two readers] 2.5 1.2 1.9
4. Bacillary prevalence rate % 0.56 0.25 0.41

(among X-rayed)

Meanwhile, the Control Section
(COS) developed several protocols
(RP/22, 23, 24) had several sub-
protocols, (Annexure II) covering
case finding and treatment
activities and for assessing the
immediate results of the
programme. The major protocol RP/
21: Investigations of nationally
applicable TB control programme, is
of great historic importance.

To implement the tasks elaborated
in the protocols, most of the re-
sources of the NTI were mobilised
and transferred to the camp office
at the Tumkur District TB Clinic.
It is to the credit of the GOM that a
large portion of the District TB
clinic premises was loaned to house
the camp/field offices, free of cost.
Field work began in April 1960. The
studies continued till 1963. The

TABLE

problem-solving sessions were
continually being attended by
senior officers and field staff.
Sometimes these sessions were
held in the village where actual
work was going on. Drs Piot and
Baily were present, almost daily,
to oversee different activities.
Besides the regular NTI staff,
services of the three BCG teams
were utilised to optimise output of
different types of activities. The
enthusiasm was such that in the
first three months, about 1,12,000
population was covered. By
October, the following major
operations research got under way:

a) A pilot phase was conducted
in Beladhara Circle, Tumkur
taluk. Here, case finding by
mass campaign X-ray (MCX) was
undertaken and cases identified
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were treated. This helped to gain
experience in field problems for
drawing up of the protocols of the
operations research phases;

b) The first phase of operations
research envisaged the mass
campaign and community
development approaches with
X-ray [MCX and case detection
X-ray (CDX)] and sputum [mass
campaign sputum (MCS) and
case detection sputum (CDS)]
case finding. In the mass
campaign approach (MCX and
MCS) the BCG teams were
utilised to refer tuberculin
positive persons and all above the
age of 40 for chest X-ray or for
sputum examination offered in
the villages. In the community
development approaches (CDX
and CDS), the community
development personnel sent the
symptomatic persons for X-ray or
sputum examination.

The treatment of cases
diagnosed by these four different
approaches had been undertaken
by four channels, viz., (i) the
village panchayat chairman; (ii)
gram sevak; (iii) primary health

unit (PHU) and (iv) the NTI
channel (HV from NTI). The first
phase ran according to schedule
from April 1961 to the middle of
August 1961. The treatment of
cases continued for a full year
when their post-treatment
assessment was made.

c) The second phase of the
operations research programme
started in September 1961. This
phase was based on some of the
experience gained in the first
phase and keeping in view the
feasibility of a control
programme. The phase was
planned with the four different
approaches as envisaged in
Phase I. As it was thought that
the first phase was conducted in
the low prevalence area, Phase
II was implemented in the
northern half of the Tumkur
district which presumably had a
higher prevalence. The essential
differences in the case finding
and treatment approaches in
Phase I and Phase II consisted
of:

i) In mass campaign approaches,
symptoms were used as an



planned so as to study long-term
impact of a regular case finding
facility offered within short
distance in rural areas.

In the second phase, double drug
(PAS+INH) therapy was given to all
sputum positive cases diagnosed
either in the sputum or X-ray case
finding programmes and INH alone
to others. In the first phase, INH
alone was available to all cases.
The initial motivation in all the
channels was done by the NTI HVs
(RP/24 Annexure II)

The analysis of the case finding
results have revealed the following
points of operational relevance.
The advantage of a tuberculin
reaction in selecting groups for
further examination was
outweighed by operational
implications of coverage and absen-
teeism at various stages.
Awareness of symptoms among
positive cases could form the basis
of a very efficient, integrated case
finding programme. The older age
groups, where prevalence of
radiological cases was higher,
neither responded favourably to
direct motivation nor attended
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additional screening test for case
finding in Phase II as against only
tuberculin reaction in Phase I.
Tuberculin tests were given only
in the age group 0-20 in Phase II
as against all persons in Phase
I, limiting the BCG vaccination
also to 0-20 in Phase II. BCG
vaccination was limited to
tuberculin negatives in 0-40 in
Phase I.

ii) In community development
approaches, X-ray and sputum
examination services were
offered at a central point in
Phase II as against in the villages
in Phase I. The criteria for
selection remained the same in
Phase I and Phase II.

iii) The treatment in Phase I had
been organised through the four
channels enumerated above
independently. In Phase II, all
treatment had been offered
through the PHU situated in the
area of operation with different
channels such as village
panchayats, gram sevaks acting
as subsidiaries to the PHUs.
The community development
programmes in Phase II had been



X-ray centres (XCs) which were
within walking distance.

To handle the enormous output
from different areas of work
efficiently, STAT established a field
statistical unit at Tumkur
comprising a Statistical Assistant
(SA) and a statistical clerk to assist
the field teams. This unit
dispensed the precoded cards and
forms on a daily basis and after
completion of work, received them,
checked these and the next day,
arranged for their despatch to the
NTI by the communication vehicle.
In addition, the unit transferred
the MMR X-ray results, direct
smear results and maintained the
treatment division where
treatment was offered to persons
diagnosed as a case in the survey.
It also maintained the Daily log book
for calculation of cost and
assessment of transport efficiency.

Many types of operational research
activities were initiated. For e.g.
the new X-ray machines were field
tested. MMR chest X-ray readings
were underscored with an
epidemiological bias and became
more objective. Different readers
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were subjected to assessment
under joint parallel reading and
umpire reading. Every X-ray reader
was evaluated and information
recorded was standardised.
Methodologies of collecting �spot�
(evening hours when field work was
being done) and �overnight� (whole
night sample collected from the
patient early next morning) sputum
samples, their storage in the field,
transportation to the laboratory at
NTI, were worked out.

The Sociology Section (SOCS) had
a highly motivated team of workers.
Through operations research
studies, they began to evaluate the
level of awareness and action taken
by patients, i.e. persons with chest
X-ray shadows suggesting TB by
two readers and persons whose
sputum is positive by smear. These
two are different concepts. Even
in the west, clear indicators were
not available because sociological
concepts were not given serious
weightage till then. Further, the
concepts of the west, even if avail-
able, may not be applicable in India.

Research studies RP/29, 30, 32 and
34 (Annexure II) formed the basis



of sociological considerations viz.,
community awareness, felt need
and action taking of TB and
qualitative assessment of
operational investigations. The
findings of these pathbreaking
studies were fully incorporated in
the Programme.

Words fail to describe the
exemplary work carried out by field
workers. Excerpts from the WHO
quarterly reports36:With such a large
part of the senior staff not in position,
so much more responsibility is left on
the shoulders of those who are
present. It is wonderful to see how
some of our staff, particularly the
technicians, are taking on these in-
creased responsibilities with a
tremendous sense of duty. We have,
for example, now four case finding
programmes operating in Tumkur
district with only one MO in charge.
One senior health inspector heads
each of these programmes. He carries
out the planning and organisation of
the work with all the assurance of a
seasoned public health officer. If any
one of our colleagues is feeling
frustrated in New Delhi or Geneva,
he should spend a couple of nights -
as did our GOI Adviser in TB recently
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to see how the staff work. Come and
see the community development
approach where a Senior Health
Inspector gets 200 villagers, who have
converged from three or four villages
with slips issued by their Panchayat
Chairman, into an orderly queue
under the big tree. The XT in a matter
of 20minutes gets tent, ropes, lighting,
screens and X-ray unit in order to put
the chairman as the first man on the
patient list.

In the field programmes and at the NTI
itself we have groups of excellent
technicians doing work which is more
often than not slightlymore thanwhat
they are really expected to do. The
staff are just that little better than they
need be which makes all the differ-
ence. The WHO statistician says that
our sorter-operator is the smartestman
he has come across at a statistical
machine . These people are the hard
core of NTI and thanks to them NTI
seems to grow into something that the
government, the WHO and UNICEF
can become proud of.

From the epidemiological,
sociological and operations
research studies, invaluable
information was gathered. As Dr



Baily summarises: (1) About half the
patients suffering from TB did take
action and go to the nearest health
centre for relief. (2) Most of the self-
reporting patients were not diagnosed
as cases of TB , nor was further
appropriate action taken. (3)Mass case
finding in any other form bypassing
this action taking pattern would yield
very few cases. (4) The cost of
diagnosis would be enormous and out
of proportion to the probable cost of
treating them by domiciliary
chemotherapy38.

Based on the findings, a draft
recommendation for the DTP was
prepared in 1961, keeping in mind
an average Indian district, its
population and health facilities
available39. Extreme care was
taken to limit interference with the
existing system, to augment
shortfalls, if any, so that the TB
control programme would be
naturally absorbed within the
system. For the first time, the
application of operations research
methodology was used in the field
of general health. It is to NTI�s
credit that this methodology which
was hitherto used extensively in
the field of industry or war was

effectively used to reduce the
suffering from a disease.

Detailed work manuals for the (i)
District TB Officer (DTO); (ii)
Treatment Organiser (TO); (iii) LT;
(iv) SA; (v) XT; and (vi) Peripheral
Health Institutions (PHIs) were
prepared along with an introduc-
tion to the proposed DTP. A seminar
held at NTI in 1962 was attended
by senior TB officers from the GOI
and from 12 different states40.
(Annexure III, sl no.3). After
obtaining approval of the concerned
authorities, the first edition of the
manuals were issued in 1962.

The national programme policy as
enunciated in the introduction
manual of DTP (Annexure III, sl
no.3) comprised:

` Domiciliary treatment

` Use of standard drug regimen

` Duration of treatment, 12-18

months

` Treatment free of cost

` Priority to newly diagnosed

smear positive treated patients

` Treatment organisation fully

decentralised

` Efficient defaulter system/mostly
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self-administered regimen

` Timely follow up

` Chemoprophylaxis not

recommended as it is impractical

Perhaps nowhere else the problem
of tackling TB was treated as a
multi-dimensional problem. The
problem and its determinants had
been identified. Methods of
intervention were scientifically
worked out. For the first time,
social sciences were consciously
included as hard evidence and
peoples� voices were placed on par
with science, technology and
administration. The National
Programme was fully integrated
with the GHS of the country, thus
extending the scope of TB work
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to be available through its vast
reaches.

2.5. The longitudinal survey

In 1961, the EPS undertook an
illuminating study (RP/33
Annexure II) : The Longitudinal
Survey, in which observations were
repeated in the same population at
a given interval over a period of five
years by means of follow-up
examinations. A rural population
of about 65,000 living in 119
randomly selected villages of
Bangalore district were examined
repeatedly four times (0 - 1½ - 1½
- 2 years) during 1961-68. The
following tools were used:
tuberculin test (all ages), X-ray

Longitudinal survey
Field work in progress



(five years and above) and sputum
examination (for X-ray suspects).
The survey was highly ambitious
and was difficult to conduct due to
a variety of practical difficulties and
technical challenges.

It was planned that two teams
would attempt to cover minimum of
80% of the population for all the
examinations. Some of the
problems associated with the field
work have been elaborated in
Chapter 3. The population being
studied was highly mobile. There
would be migration, immigration,
births and deaths. To establish
identities after a lapse of time for
different examinations by different
investigators was not easy. A new
methodology of census, identifying
the individuals, houses, location
maps of households, etc., had to be
developed. Data generated from
such a mobile population had to be
collated so that examinations
conducted at different times had to
go to the records of the identified

persons only. This was a new kind
of data, a data flow of how TB
behaved in a population living in a
particular area. It revealed the
natural history of TB in a general
rural population, during the survey
period. The report was published
in 1974, as to draw tenable
inferences would take time and
much effort. The results of the
survey are given in Chapter 3.

2.6. Building infrastructure for
training

From the outset, training was one
of the major activities of the NTI.
BCG teams comprising of medical
and non-medical personnel were
trained in the theoretical,
administrative and organisational
aspects of the mass BCG
vaccination campaign. BCG teams
from southern states, Kashmir and
Rajasthan and from the WHO
arrived for training. In the last
quarter of 1960, 36 trainees arrived
from different parts of India for the58

If the beginning of 1959 marked the modest start of NTI, the beginning of 1960 got the

first proper programmes underway and 1961 was the time when NTI became ready to

receive the first batch of trainees; then the beginning of 1962 was to become the time

when NTI began to make itself known to the world outside Bangalore41.



second All India BCG training
programme. A six-week refresher
training course for BCG
technicians and team leaders from
nine states of India was held in
196135.

Since the mass BCG campaign
activities were limited in scope, NTI
came up with a training strategy
for DTP key personnel which
differed from the one existing for
BCG workers. It had to develop the
necessary infrastructure for
training different kinds of key
personnel needed in the diverse
activities. Serious work began for
developing a curriculum, course
content and strategies to impart
didactic, as well as on the job
practical training. This was not an
easy task both for the trainers and
the trainees. The trainers had to
impart the new knowledge obtained
from the vast experience of previous
research and the findings from just
completed or ongoing field studies.
The trainees had to receive it, find
meaning and adjust to its work
procedures much against to the
prevailing practices that were
predominated by the clinical
approach. On 15th May 1961, the
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first batch of trainees consisting
of MOs (5), XTs (6), LTs (7) and
HVs (13) arrived and NTI launched
its first six-month training course
for key personnel for the NTP
district centres36. They were from
Mysore, Kerala, Andhra Pradesh
and Bihar. The training course
concluded in November 1961.
Unfortunately, it turned out that
the trainees had varying
qualifications and different kinds
of experiences. Some had not even
worked in the TB field. NTI could
not send them back. However, the
first lesson was learnt. For future
training courses, it took care to
requisition, from state
governments, trainees who had the
relevant and basic knowledge or
had been working in the field for
TB.

As stated by Mr Andersen: The first
batch of trainees had a unique chance
in participating in building up our first
DTP. The traineeswent throughmany
hardships. We committed many
mistakes and wasted lot of our and
trainees time, initially, in the first three
months. They were first grade
material. They will make good
ambassadors for the NTI � if the state



top administrators give thema chance.

Tapping all the available resources,
NTI began to develop a new
methodology of imparting training
to various types of TB workers
operating the TB control
programme. From lectures,
demonstrations and work
situations, a robust methodology
began to emerge. From this
experience, manuals, data entry
cards and forms were developed.
These were field tested and
improved upon wherever possible.
Though most activities were rural
oriented, part of the training was
in urban areas. The NTI was
working at a furious pace to build
and equip lecture rooms,
demonstration infrastructure,
hostel facilities for trainees coming
from different parts, etc. In
consultation with the GOM,
�Garden House� (which was just
behind the Avalon premises) was
acquired, along with several
garages and cook houses. Ten
garages were built and a contract
was given to build a temporary
hostel.

High expectations rested on NTI for

the training. The second batch of
trainees promptly arrived in
January 1962. As reported by Mr
Andersen:

On the 22nd January the second
training course for key personnel
began in the Institute. The emphasis
has been placed even more heavily
than before on practical work towards
TB control: the primary objective
remained that of imparting the
community based approach. Four
weeks of lectures and demonstration
in Bangalore and Tumkur, orientated
towards the planning of a district
programme, seemed enough for
doctors and HVs. The overall plan
for the above training programmewas
that all categories of trainees were
given an introductory lecture on NTP
and basic techniques for each category
were provided during the first two
weeks. Thereafter, for nine weeks
they were rotated through NTI field
programmes and sections. During the
following nine weeks, they
participated in the proper training
programme where they worked as
teams in Anantapur district where the
first DTC was being implemented.
Finally, the trainees were put through
a series of practical and theoretical
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tests before winding up of the course.

Based on the experience of the first
course, the period of training was
reduced to four months of which a
very considerable part was to be spent
in �do it yourself in Anantapur
district�. After the experience gained
in the second training course, they
decided to conduct two regular training
courses every year beginning in
February and August, each lasting for
four months.

The special character of the training
was that all the trainees would have
to be employees of government,
assigned to the specific duties which
they would be required to take up on
return from training. It was envisaged
that through the efficient performance
of the activities by trained general
health workers, it would be possible
to achieve a systematic reduction in
the problem of TB over a period of
time. In order to achieve this, a large
number of personnel of various
categories and at various levels need
to be trained in specific job
performances in a short time. The
concept of constructing one TB team
for each district and preparing its
members formeaningful functions and

responsibilities was by that time
widely accepted41.

The people receiving training would
learn to function as a coordinated
team. The Institute does not
entirely have the privilege to
choose its trainees. The initial
interviews with the trainees before
the classes begin and the
introductory lectures seeks to
establish an empathy which makes
the expectations from both sides
more realistic. The initial lectures
on general topics, philosophy,
concept and outline of the
programme for the para medical
workers of all categories are given
to the entire group simultaneously.
The group then separates into its
component categories in different
class rooms for didactic classes,
tutorials, seminars, discussions,
etc. The categories including MOs
come together again for group
assignments which are mostly in
the form of practical work,
presentation and discussion of the
reports.

The practical training in its
different forms has pre-
implementation practicals, dummy



XI Batch of traniees (September- December 1965)
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SITTING-GROUND - (Left to Right) Mrs. Vijayakumari Singh, Mrs. Chandrakantha, Miss. E M Saramma,
Miss. A S Virnodkar, Mrs Dasamma, Miss. G Laxmi Singh,M i s s .
Gurbachan Kaur, Mrs. C A Mary.

SITTING-CHAIR - (NTI Staff) Miss. R Indira, Miss. L Koshy, Miss M G Martha, Mrs. Zachariah,
Dr. G V J Baily, Miss. M A Seetha, Dr. K Padmanabha Rao, Dr. V B
Naidu, Dr. G D Gothi, Mrs. A Pe, Dr. D R Nagpaul (Director), Dr. D
M Savic, Dr. P Chandrasekhar, Mr. V A Menon, Mrs. Mohanraj, Dr.
Kulbhushan, Mr. S S Nair, Dr. Pyarelal, Mr. Vaidyanathan, Mr. G
Krishnaswamy, Mr. P K N Murthy.

STANDING 1st Row - Messrs : S P Agarwal, B S Bisht, P Anjaneyulu, Noorulla Hussaini, M G
Quadri, B B Rath, B P Patel, R N Kapoor, B P Pande, S H Rahman,
H A Dhonde, Laxman Rao, B Janakirama Rao, Jamilur Rahman,
Davendram, D S N Reddy, R K Sahoo, M R C Reddy, S C V Chetty, S
R Siddiqui, N R Pershad, Bachan Singh Bist, K B L Mathur, K D
Davange.

2nd Row - Messrs : K Krishnappa, P Subrahmaniam, M Akbar, T N Shetty, C
Narayanaiah, R C Sukla, R L Kureel, S B Kadam, B R Avasthi, S Z
Dholakia, M Fazlulla, M M Hussain, S H Joshi, P V Parikh, S H
Ranshringare, N C Restogi, S V Shantha Raju, A N S Nair, J C
Muzumder, R D Pandey, Chouthmal, H T Giriyappa.

3rd Row - Messrs : S Varadarajan, Krishnan Nair, K Thiagarajan, M Sivaramakrishnan,
C Y Abdul Majidh, M Kannan, Ghous Mohiuddin, K
Nagasubrahmanian, M M Ghildiyal, R Prasad, K V K Nair, B S
Chauhan, S B Mehrotra, B G Patil, M G Hapse, B P Verma, Prem
Phukan, W G Shevagoankar, D C Ghosh, B Giri, A K Ghosh, P B
Shrotriya, R P Bhatt.
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programme, implementation and
supervision which creates a
training situation wherein each
trainee learns her/his own job, gets
conversant with the nature of the
job of her/his colleagues and
becomes aware of the links and flow
of work of all categories of personnel
in the entire programme. The
trainees observe and practice the
knowledge that they have gained
with respect to several important
activities and tasks of the
programme. On the spot
supervision and guidance by the NTI
staff helps the trainees in
establishing a firm foundation in
the practical approach.

Training in implementation is more
sophisticated. The teams are
deputed to the district where the
programme is to be started or
where the programme is not
working too smoothly. This involves
working with the health personnel
in the area, imparting the
knowledge, attitude and skills the
trainees have gained from the
training in order to introduce the
necessary changes in the working
situations, so that the programme
gets established as a part of

integrated health services. This is
a situation which calls for
considerable tact on the part of
trainees as well as surmounting
the difficulties that crop up due to
differences in language, socio-
cultural milieu, etc. This is also
an occasion where the trainees
become actually aware of the
nature of team work necessary for
the programme. It is also an
opportunity provided to the health
personnel to observe and emulate
the team spirit and team concept
necessary in public health work.

Training in supervision is
introduced towards the end of the
course when the trainees are
expected to be conversant in the
nature of their duties and capable
of assessing others work in their
specific field. They would,
therefore, identify inadequacies in
skills and techniques and would
also be able to take corrective
actions and demonstration of
correct practices. It culminates in
a final group discussion, with field
reports on implementation and
supervision being discussed by the
trainee participants as a group. By
31 Dec 1962, 271 DTP key
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personnel of various categories
deputed from 18 different states of
India were trained in various
programme activities.

To facilitate the training in the
urban environment, rapport had
also been established with the
GOM. The then director of medical
services (DMS), Dr VR Naidu took
personal interest in providing
assistance. For training and
urban orientation, he arranged to
lend the services of the senior most
doctors, SR Kidiyoor and Susai
Mary. A collaborative relationship
was established with LWSTC
in 1959. It provided both
infrastructure and training support.
Under the guidance of the NTI, it
began to fulfil the duties of a state
TB centre.

A full-fledged training centre ought
to have library facilities as well. Yet
not much attention was paid to the
library nor was action taken to
house it suitably. In the late 1960s,
a library in a corner room was
deemed adequate. Being a trained
librarian, Ms Indira took it upon
herself to arrange the books and
periodicals in a scientific way. She

also prepared reference catalogues
extracted from different sources
pertaining to current work in the
TB field and circulated them among
the NTI faculty. Later termed as
information services, these periodic
circulars assisted the staff
immensely and reduced their
burden of sifting through volumes
of irrelevant literature to obtain
what interested them. She also
began issuing lists containing
�suggested readings�. These
services were extremely useful to
meet the demands of the ever
increasing number of trainees and
other TB workers. Realising its
importance, funds were quickly
released to buy books, documents
and relevant periodicals and
develop the infrastructure. Though
TB was its speciality, other areas
of interest were not ignored. Its
activities were slowly extended to
include a documentation and
information centre. First copies
of work summaries, protocols,
manuals and research papers were
preserved and new papers sent for
publication.



2.7. Anantapur: the first model
DTC

A district other than Tumkur had
to be chosen to establish the first
model district TB centre (DTC).
The biggest event of the year was
the start of the model district
programme in Anantapur.
Anantapur town is 130 miles north
of Bangalore. It is one of the
poorest district in India. On the
16th August 1961, it was
inaugurated in the presence of a
large number of officials from the
district and handful of NTI staff and
trainees of the first training
course42. To achieve this, with Dr
Gothi in the lead, many planning
visits had been made earlier to

establish rapport with the
government officials of Andhra
Pradesh. They had agreed to
provide office space and to maintain
it after it was commissioned. They
also agreed to recruit the necessary
staff and send key officers for
training to NTI. As Mr Andersen
reports: ...from the 17th to 24th of
July, the senior staff of the NTI accom-
panied by six MO traineeswill survey
the health services in Anantapur
District with a view to detailed
planning and selection of the areas
where the programmes will begin36...
The programme will comprise the
following elements:

1) A TB clinic, mainly serving
Anantapur town;
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2) BCG vaccination programme
including referral of high
prevalence groups for further case
finding;

3) Semi-mobile X-ray case finding at
a few selected primary health
centres (PHCs);

4) Gradual development of sputum
case finding in all PHCs and
dispensaries;

5) Domiciliary treatment services
based on PHCs and dispensaries
assisted by non-health
development agencies.

This programmeaimsat the integration
of TB control schemeswith the existing
GHS to reduce the TB problem in the
community as economically as
possible. In the DTC, the X-ray
examination facilities were provided
on three days in a week and sputum
examination daily. In the sub-centres,
weekly X-ray case finding was done
by the mobile X-ray unit, and daily
sputum examination by direct
microscopy. To start with, our first
batch of trainee doctors, HVs, LTs and
XTs carried out the work and they
trained the personnel on the spot to
take charge when the trainees left.
The patients diagnosed tuberculous
were treated with INH only as the

second drug was not available. The
existing LF Dispensaries, PHU, village
dispensaries or maternity sub-centres
situated in the nearby villages were
stimulated to undertake the treatment
of diagnosed cases living in the vicinity
and to collect sputum fromsymptomatic
persons. The entire equipment
including transport, mobile X-ray
microscopes for all the centres, X-ray
film and chemicals for sputum
examination and X-ray, INH, petrol
and stationery were supplied by the
NTI.

Shortly after establishing the
Anantapur DTC it became evident
that case finding could be done at
any place without difficulty but the
major problem was that of keeping
the patients on continuous
treatment. Considerable time and
effort was devoted to solve the
problem of default. Only 66% of the
TB patients were taking drugs
regularly with a defaulter rate
varying from 20% in one place to
54% in another, with the overall
average at 34%. If timely steps
were not taken, the situation would
have gone out of control35.

The first test run of the DTC gave



practical field experience to the NTI
faculty. Thus, the form and content
of the programme and the training
procedures were pruned. In
addition, it was discovered that
there was an urgent need to add
TB services to the GHS. Doctors and
auxiliary personnel in these
services were willing to take on
their new functions42.

The Anantapur DTC became
operational quickly and functioned
well, because in addition to the
state government�s component, the
NTI staff also worked. By October
1961, the NTI trainers and trainees
withdrew. From then on, there
was a decline in the services of this
DTP. The Anantapur programme
suffered from not being recognised
by the Andhra state government as
essentially their responsibility43.

2.8. Lessons from the Anantapur
experiment

In the development of the
Anantapur programme NTI had
contributed a major portion of its
resources � material as well as
intellectual/physical � because the
ideas to be implemented were new

and a clear cut concept of how that
objective could be achieved was not
available. However, after NTI
trainees had successfully
implemented the programme and
covered the entire district, the
situation changed completely. It
became necessary, thereafter, that
state government to take over the
programme responsibility by the
year end.

NTI needed another area where its
future trainees could learn actual
implementation of DTP as its past
trainees had done in Anantapur
district. Another important aspect
in selecting new district was that
the districts should belong to
different field conditions through
the test runs to identify local
variables which have profound
influence on the development of
systems. For this purpose, three
different districts of erstwhile
Mysore state were chosen I)
Mangalore district: a west coast
district with hilly terrain and
excessive monsoon rainfall. It has
well-developed infrastructure with
NTI trained staff. ii) Chitradurga
district: northern district with a
less developed health services,
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TB Control Seminar

normal terrain and rainfall. iii)
Shimoga district: a model health
district developed by the state
authorities with adequate
infrastructure and awaiting
sanction of DTP and posting of NTI
trained team.

As a matter of principle, it was
decided that NTI and its staff shall
not take any initiative in the
development of DTPs in these test
run districts but would provide any
technical assistance and guidance
if asked for. The results obtained
from these districts should be of
great interest in future44.

2.9. TB control seminars

From the Anantapur experiment
came the realisation that training
of DTC personnel or implementing
district centres alone were
inadequate. To be effective, senior
officers responsible for TB work in
various states should also be
trained. They should be made
conversant with the new strategies
being implemented and their active
support should be obtained. No
programme however scientific
would succeed without their
support because health is a
responsibility of the state
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governments. Accordingly, between
22nd May 1962 to 2nd June 1962,
the NTI organised the first TB
control seminar. It was attended
by Assistant Directors of Health
Services (TB) and Directors of TB
Demonstration and Training
Centres. Twenty two delegates
from different states deliberated on
the proposals of the NTI regarding
the national TB control for India
and made recommendations for a
district TB control programme40.

2.10. Papers published

During 1960-62, twenty three
papers were published by the NTI
in national and international
journals. They are listed
chronologically in Annexure IV. The
first two were authored by Dr
Bordia, the then Director.

As it is of historical interest, the
first paper was on Drug prophylaxis
in the control of TB in India. A brief
summary is extracted: Prophylaxis
means prevention of disease and its
manifestations. But this definition is
not satisfactory in TB. There are two
situations in which prophylaxis is
applicable: (i) to prevent development

of infection (chemoprevention) and (ii)
to prevent development of disease and
its complications among the infected,
as revealed by a positive tuberculin
test. In general, 4-7 mg per kg body
weight of INH should be given for a
period of six months. For practical
reasons, chemoprophylaxis could be
limited to high risk groups. It may not
be possible to carry it out on a country-
wide basis without acceptance of the
people and an organisation to do it.
A pilot study for applicability and
acceptability of the drugs on a
community basis can bring out
knowledge on this subject.

Many interesting observations were
made by Bordia and others in the
paper, tuberculin sensitivity in young
children (0-4 year old) as an index of
TB in the community: Tuberculin
testing with 1TU RT23 was done on
a random sample of 0-4 year old
children in Bangalore city (2883) and
in rural areas (2589) within 100miles.
Variation of the tuberculin sensitivity
status in different areas were
compared against one another and
further to socio-economic conditions.
The relevance of the tuberculin
sensitivity (> 14mm taken as positive)
as an index of tuberculous infection
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was evaluated. The results showed
that whereas the prevalence varied
within the city (1.6% in cantonment,
4.0% in city), no such variation was
found in the rural areas (2%). It was
not possible to establish any
correlation between the disease and
infection as the population was not
investigated for disease.

In another paper, Limitations of single
picture interpretation in mass
radiography, Dr Raj Narain
observed: SurveyswithMMR remains
one of the most important methods
available for measuring the size and
extent of TB problem in developing
countries. Its value in case finding
programmes is well recognised.
Nevertheless MMR with a single
picture of the chest has fairly wide
margin of error owing to the intra and
inter-individual differences in X-ray
reading. A study was undertaken to
assess the errors involved by
repeating an X-ray picture after an
interval of three to four months and
judging the first picture in the light of
a comparative reading of the two
pictures. It was postulated that two
pictures taken at an interval may
afford better judgment regarding the
assessment of a case than a single

picture only. A total of 8,000 persons
were registered, 5,300 of them were
X-rayed and re-read by two readers.
Photofluorogramswere repeated after
three and a half months subsequent
to the first picture. At the time of repeat
X-ray, a spot sample of sputum was
collected from persons with abnormal
shadows. Briefly the findings of the
study were:

1) No advantage of two pictures
was observed.

2) About 20% of bacillary cases
were among thosewith inactive
or non-tubercular shadows on
the basis of a single X-ray film.

3) Inter-individual agreement for
X-ray active cases was in the
order of 50%.

4) Intra-individual agreement for
X-ray active cases was 52%
and 69% for the two readers.

5) MMR with a single film, in
spite of its inherent limitations
is the best available method
both for surveys as well as for
case finding programmes due
to its ability to identify cases
as well as potential cases in a
short time.

6) Even the agreement between
two sputum samples collected
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within an interval was 42% for
positive results.

While listing the detailed concept
of the DTP in the paper, outline of
a DTP, (Annexure IV, sl no.22), Dr
Piot stated: by TB control is meant
the reduction, over a span of years,
of the problem of TB. A reasonable
target for control might be a 50%
reduction in prevalence of excretors
of tubercle bacilli over a period of 20
years........ One has to consider the
medical aspects of the programme
against the background of socio-
economic development of the country.
The programme is conceived in

successive development of stages,
each of them in harmony with other
developmental activities under way in
the rural areas. The important
elements are thought to be: (a) the
highest possible degree of integration
of the TB programme in the general
public health services; (b) maximum
participation of the local government
(panchayats) and of the community
development department. This implies
a changed pattern in the TB
Specialists� field of action from the
clinical level to essentially advisory,
coordinating and supervisory
functions.



2.11. A torch lit

When Dr Mahler, as others, had
thought it would take five to ten
years to formulate the programme,
Dr Benjamin had retorted: You
have a maximum of two years and
then we shall start.

In these two years of intense and
stimulating research, the NTI
translated rhetoric into reality.
With such support, as envisaged in
the five year plans, forthcoming
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from the centre and the states, the
NTI was bound to play a vital role
in establishing the DTCs and
training key personnel running
them. It would be a sustained effort
intended to cover all districts of
India, widening its coverage and
gathering speed as it progressed.
The form and content of this
gigantic effort contained
epidemiological, sociological,
technical and administrative
inputs, with a stress on community
participation.

Group photo of Control section staff with TO trainees
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2.12. Memorabilia

Dr. Kul Bhushan
former Research Officer, BCG
17.7.1998

It is unique that the NTP is the first public health programme to be
integrated with GHS. It caught the imagination of health workers at the
international level. The inclusion of managerial and social concepts in its
formulation makes the programme a unique one.

The training programme of NTI needs a special mention. Well designed
and tested details of steps and activities of functions formed the foundation
of the training programme. The exposure of all categories of trainees to
statistics helped them think objectively in a rational way. The inter functional
exposure gave them the overall picture of the total programme. The innovative
vocational training impressed a lot of observers, as was observed from the
performance of field workers. In the field, one was also impressed with
the outgoing extroverted personality of an average worker trained in NTI. If
allowed, most of the para medical staff were achievers. Perhaps, they had
acquired such qualities from group discussions, public speaking, presentation
of the special aspect of their work. They had the freedom to choose the
subject of their presentation. They were encouraged to consult teachers,
administrators, field trainers and above all the library. All these created a
laudable learning environment,whichwas also pointed out by casual visitors.
Some of the observers even stated that NTI was conducting mini, brief or
short general public health courses, rather than only the national programme.

The pity, however, is the failure of the NTI and DGHS, TB section, to
carry the state health services alongwith them in implementation and running
the NTP, to its deserved success. Supervision is the biggest weakness of
the programme - the supply line failure, lack of support to the DTO by the
district and state authority. In one of the evaluation reports as many as 60
recommendations, to be implemented at different levels, have been given.
Suggestions for carrying out studies before implementing recommendations
have been made. The programmers at different levels have not even listed
the variables responsible for shortfall in achievements, much less inducted
serious operations research, selected and ploughed the result into the
programme. The programme was evolved by operations research but its
health has not been reviewed by that methodology.
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Dr. G D Gothi
former Epidemiologist
1995

I did my MPH in USA (Columbia University 1955) but I decided that
I would work for my country because money did not matter to me... I
must say, my knowledge of TB broadened after joining the NTI, in 1961.
I went there with a narrow mind, thinking that I knew all about TB. On
17th August 1961, seven days after I joined, I was sent to Anantapur with
a team of six doctors, six LTs and six TOs. This was the first ever on the
job field training for medical aswell as non-medical personnel. The training
lasted six months. What was there in Anantapur? No good hotels, even
moderate ones. We had to eat whatever food that was available. I taught
X-ray reading and developed from scratch almost everything... For e.g.,
case index cards were developed by me, Mr I Thorup and Mr SS Nair. I
took the burden of training the first five batches and with the experiences
gained, the training period was reduced from six months to four months
and then to three months.

I also took part in the training activities at the LWSTC in Bangalore...
The NTI has given so much. I will give you an example. The direct BCG
vaccination studies first began in NTI. As a result, BCG vaccination could
be given without a tuberculin test. This increased efficiency and coverages
of BCG and saved a lot of money. The NTI should be in the forefront of
TB research activities. But, it pains me to tell you that now NTI is in the
background. It may be due to administrative constraints in the
government...research institutes must be given a free hand. There should
be freedom in the day to day management of work. At NTI there was so
much freedom then. Even the trainees were free to discuss and share
knowledge.
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Mr. M S Krishna Murthy
former Sr Investigator (EPS)
21.1.1998

Out of all the research studies I was associated with, the base line survey at
Tumkur was most interesting because it yielded so much information about a dis-
trict which could be used in the NTP. I consider the longitudinal survey the most
difficult. To repeat the same activities in the same area and get high coverages
throughout is not easy.

The most influential scientists I interacted with were Drs Raj Narain and
Nagpaul. RajNarainwasagreatadministrator, a tremendousorganiserandextremely
practical. He had a tremendous ability to obtain sensitive data. Dr Nagpaul was
great in a different way. He was a strict disciplinarian, dedicated and a inimitable
teacher. One day, I waswithMr RamaRao, his PA. He showedme a typed script he
had just completed and said in a voice filledwithwonder: �Krishnamurthy, this is to
be sent for publication, you know; Nagpaul dictated it in one go. After I typed a
draft, I showed it to him. He made only two or three corrections that is all�.

I had also worked for the Chingleput BCG trial. Dr Raj Narain was its Project
Director. It was runningwith PL480 funds for some time. Suddenly, funds stopped.
Therewas nomoney even to pay salaries. The trial was in the intake stage. Dr Raj
Narain tried every source but the bureaucracy did not understand the implication of
closure at this stage. So, DrRaj Narain used WHOdollarsmeant for special purposes
and kept the project going. He was hauled up in Delhi. Dr Raj Narain gave the
secretary appropriate reasons for taking this arbitrary decision. The Secretarywas
convinced. The trial was resurrected. ICMR was asked to take it over. When Raj
Narain talked, everyone listened. His eyes would literally light up.

As to significant changes in my work attitude, I would say it came from the
WHOand other international staff. They showed how important work is for science

and for people. They inspired us to work hard.
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Mr. R Channabasavaiah
former Statistical Assitant
30.11.1994

Of all the persons I have met and worked for, I would say Dr Raj Narain
stands out. His knowledgewas immense. Hewould be attentive to everything, he
would assess every point ofwork andhe kneweveryworker personally. He always
wanted the research worker to be open minded, industrious and to strive towards
perfection. When a mistake was noticed he would call all the persons involved so
that they would understand and learn from it. He would gently say mistakes do
occur; be cautious and don�t repeat it. It is wiser to take guidance than hide it. All
the timehewas smiling andwouldwelcomeany oneany time,whatever the problem.
Hewas so dynamic, nobody could sit by his side and be idle. Theway he arranged
themasses of data into tables and interpreted themwas extraordinary. Whilewith
statisticians, he was a statistician yet, he was the topmost doctor among doctors.
He would come with a book of statistics and give it to statisticians and ask them to
explain a point. Later he would explain how he had understood it.

In the field, he was incomparable. His first priority was to the people with
whom he would interact and get them to talk. There were days he worked as a
secretary and even carried the petromax. He allowed total freedom to fieldworkers
and always stood by them and attended to their problems on priority. He set a very
tight work schedule for himself and for the teams and often worked late into the
night. Even in old age he worked hard. The last I saw him was in 1984 when he
came to NTI as WHO short-time consultant. This time he was immersed in the
implications of BCG scar disappearance. His life was dedicated to TB. He was
living with his son in Canada and he told me of a TB control project he wanted that
country to take up! Later, he died at Delhi while working at ICMR for BCG Trial

I would like to add Dr AK Chakraborty�s name along with Dr Raj Narain. Dr
Chakraborty was also a scientist of high calibre and great dedication. His work
potential was immense. He had an additional capacity in creating scientists out of
others! I feel he has createdmany. He had a broad outlook. I benefited immensely.

Even today after retirement he is busy in the field of TB.

E F



81

E F

E F



82

E F

E F

Mr. B G Munisamy*
Former Driver
22.6.1998
I joined NTI in November 1961. I was given charge of Bedford van MYE 257

and sent to Anantapur camp. Sometime in December 1961, the Director, Dr Bordia
came alongwith Dr O�Rourke and Dr Piot, in the staff car MYE 16. Its driver wasMr
Chandran. Seeing me the Director called me:

�Munisamy,why are you here?�
�I am driving Bedford van sir and taking trainees for field work.�
�You give charge to Chandran and takeover the Chevrolet immediately and

comewith us.�
I went backwith them and from then on, I drove the staff car. I had to pickup

all theWHO officers and Director in themorning and drop them back to their homes
in the evening afterwork. In the office, I was asked to assist in the repair of vehicles.
I was a good mechanic. Perhaps this was the reason why I was brought to the
headquarters from the field. TheNTIworkshopwasunderMr Socrates, the transport
supervisor. We had a lot of repair work then because there were more than forty
imported vehicles. These were being used constantly for field work. In fieldwork,
therewere always some emergency because of vehicle breakdown. Themoment our
section got information, Mr Socrates would ask us to attend to it. We mechanics
would pickup the required spare parts and material and leave.

But accidents happen. A few months later, I was driving Bedford van MYE
5569 to Magadi camp when suddenly the right front tyre burst and the vehicle
overturned. Somehow,with help, I turned the vehicle upright and replaced the tyre.
There were scratches on the side but fortunately nothing happened to me and the
vehiclewas in running condition. I brought back the vehicle and informedMrSocrates
about it. The next morning I was called by the Director. I went to him shivering
thinking that I would get fired. But, he was not angry. He asked me, �Munisamy,
you are a careful driver. How did this accident happen? It is a new vehicle. Tell me
honestly what happened.� I narratedwhat had happened. He listened calmly and
was not angry with me at all. He got up and said �show me�. We went to the
workshop and I explained what had happened. He inspected the vehicle and got it
repaired the same day. Not a wordwas said to me. When he left for Delhi in 1962
as Adviser, I wept. He was our first Director.

Our NTI became a very good institute and becameworld famous. Where did
this fame come from? Becausewe all worked for it. Even theWHO officers praised
us. I want to tell you that I was also a proud member of that group of workers.

* Passed away in October 1999
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Group photo of VII course of Statistical section staff with trainees
June - August 1964

Sitting L-R : M.M. Chakraverty (Bihar), S.R. Daingrey (M.P.), M.L.
Agrawal (Bihar), M.M. Prasad (Bihar)

Sitting Chair L-R : Miss K.R Prameela, K. Gundanna, K.T. Ganapaty,
G.Dwarkanath, Dr. D. R. Nagpaul (Director),
Mr. S.S. Nair. sr. Statistical officer, Mrs. Jayalakshmi,
Miss Rajalakshmi, Miss I. Indira, Narayanmurthy (Warden)

Standing Ist Row L-R : R. Pandey (Bihar), B.L. Sharma (Rajasthan),
P. Durgaiah (A.P.), R.K. Mittal (U.P.), V.U. Upadhyay
(Maharashtra) P.J. Asthana (U.P.), S.L. Kaul (Kashmir)
R.C. Das (Orissa), J.Y. Kazi (Maharashtra), R.M. Balot (M.P.)
B.N. Saraf (Jammu)

Standing 2nd Row L-R : Subbiah, M. Peter (Bearer)
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