
3. IN THE WAKE OF
KNOWLEDGE

Spectacular ephemeral results are less
useful than sound structure and growth. But
even this clear, practicable aim demands
attention to a myriad details. Supplies must
flow regularly, equipment has to be maintained:
supervisionmust be augmented by assessment,
feeding back into research...NTI cannot subsist
on enthusiasm alone. Possessed by our cause,
we must still grasp all its implications.

James O�Rourke
SMO, WHO

WHO I Quarterly Report 1964

James O�Rourke, WHO SMO
Term of Office : 1963-1965
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3.1. Challenges during the early
period

Knowledge, it is believed, is power.
Realistically, what use is
knowledge without action? The
knowledge the NTI generated was
operational. The NTP sought to use
it for reducing suffering from TB.
Past experience revealed that it is
more difficult to change the
attitudes and practices of the so
called knowledgeable than the
naive. The former have something
to �protect�, therefore, they question
more. The latter have nothing to
lose. If they are persuaded that
something tangible can be gained,
they might become willing
participants in the change.

If the NTP took roots and developed
as planned, the accruing benefits
would steadily decrease the burden
of TB. This would be truly a
monumental achievement with far
reaching implications. However,
this robust pragmatism had a catch.
The burden of pushing the NTP was
placed on a few officers located in
Delhi or Bangalore. As Dr James
O�Rourke who had joined as Senior
Medical Officer (SMO), WHO said:

Apart from the considerable experience
that it has acquired already in research
on operationalmatters, theNTI is proud
also of its awareness that control of
TB is like control of other diseases. It
requires not a specialised, isolated
structure, but an integrated health
service. Both for operational enquiries
and for the development of the
programmes the Institute has the
advantage of habitually focussing on
one subject whilst being deeply
concerned with overall picture45.

Obviously, the first job was training
of the key personnel running the
NTP - health administrators,
doctors and other TB workers.
Even the highly motivated work
force of the NTI found it an uphill
task to expose the �knowledgeable�.
The year following the acceptance
of NTP, the work of the NTI
increased. It had to energise the
various state governments : (i) to
send key medical and para medical
workers for training; (ii) to select
districts to function as DTCs; (iii)
to train the key personnel managing
it; (iv) to interact with the newly
implemented DTCs in problem
solving exercises; (v) to interact
with GOI, UNICEF and WHO in
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securing the despatch of equipment
and such supplies like: (a) X-ray
machines, (b) films, (c) micro-
scopes, and (d) laboratory reagents,
which were not yet available in
India; (vi) to interact with the
concerned agencies for
uninterrupted drug supplies etc.
This work became a necessary
addition to the NTI�s primary role
in conducting training courses,
assessing the performance, and
conducting operations research to
improve programme efficiency.

In 1963, there were several
important administrative changes.
Dr DR Nagpaul took over as the
Director and Dr Raj Narain
resumed his functions as
epidemiologist. Mr Stig Andersen,
who along with Dr D Banerji had
done path breaking work in
sociology, went to Manila on a
different assignment and Dr James
O�Rourke took over from him as
SMO. All these men were
unsparing in their efforts in
pushing NTP, while at the same
time recognising the difficulties
involved in its working. During the
same period, Dr P Chandrasekhar,
Dr Pyarelal, Mr VA Menon, X-ray

Mr. AN Shashidhara
Senior Investigator (EPS) &

Chronicler of the "Annals of NTI"

Miss. MA Seetha
Former Asst. Training officer
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Engineer, Mr L. P. Subramanian,
AO, Ms. MA Seetha, also joined. Ms
Seetha worked in various capacities
and retired as assistant training
officer and was very well-known
among trainees.

3.1.1. Issues pertaining to
training

For the sixth training course, 85
trainees had arrived from 14
states46. The collaborative
relationship with the LWSTC was
strengthened. There were 1300
patients in its various urban sub-
centres and the records and
registers were standardised. Offi-
cers and staff were active in
running all facets of the programme

including training. In a year�s time,
it was hoped that this centre would
provide NTI with its first information
on the methodology of rendering
technical assistance to other
district centres and their
evaluation. To this end, there had
been active support from the state
government, DHS and the
Superintendent of the LWSTC. The
NTI faculty made regular visits.
Trainees were taken there on
scheduled trips. Often,
collaborative studies were taken
up. All these helped to maintain
the encouraging work atmosphere.

Amidst these activities, the NTI
initiated action in improving the
content and methodology of
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training. The duration of training
was reduced from four months to
thirteen weeks and was conducted
thrice a year. The faculty began to
take keen interest in learning by
observing successive batches of
trainees. Refinement of
methodology became a continuous
process in which training itself
provided the vital feed back. A major
deterrent noticed was the
language barrier especially among
the para medical staff. They had
genuine difficulties in accessing
information. Firstly, the language
of training was English. Since
trainees came from different
states, English alone or even Hindi,
if introduced, would not suffice.
The NTI faculty could not be
conversant in 19 major languages
and hundreds of dialects.
Secondly, despite didactic lectures
and field demonstrations, there
were missing links. The NTP was
a system oriented programme in
which different constituent
activities were interlinked to the
envisaged objectives. The basic
training philosophy, therefore laid
emphasis on the �team concept�,
rather than the individual. There
were always some trainees who

would not or could not absorb this
concept or develop the knowledge
and attitudes required in certain
areas. To partially solve this
problem and enhance the learning
process, a Dummy Programme was
started in 1965. Dr Nagpaul
himself took an active part, in
leading the faculty. His very
presence energised everyone. The
atmosphere was informal.
Lengthy debates were
encouraged. So enthused was Dr
D Savic, he wrote: 1966 could
indeed be described as the year of
training47.

All these innovations had been
steadily gaining international
attention. Trainees from other
Asian countries arrived. Dr
Nagpaul was invited to Singapore
to give a series of lectures related
to NTP at the International
Regional Course on Epidemiology
organised by WHO/SEARO.
Cooperation was established with
the International TB Control
Centre, Prague. The Indian
Chapter of the International Course
in Epidemiology and Control of TB
(Prague Course) was inaugurated
at the NTI on 16.8.1967 by Sri K
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Puttaswamy, Honourable Minister
for Health, Mysore State. The
Indian Chapter was a continuation
course after Prague. The four week
premier course was attended by 15
fellows and four observers who
came from 14 different countries
of the world48.

3.2. Knowledge as a source of
growth

Despite all these developments,
problems persisted. The
administrative structure,
procedures, supply lines, and
service conditions of workers
constituted the base of the iceberg
of programme difficulties.
Compared to these, technical
problems paled into insignificance.

In 1967, in an important paper, on
the District TB Control Programme
in concept and outline, Dr Nagpaul
elaborated the major constraints:
There may be many possible ways of
tackling TB in our vast country. But
with the resources we have and the
disadvantages shackling uswhat else
could we do but to approach the
problem rationally and scientifically,
carefully considering to use the

facilities that we have disturbing little
of? The minimum intervention of the
programme perhaps embodies a vital
force in breaking the chain of
transmission because it seeks to
identify the sputum positive TB cases
and treat them first on priority. All
this requires systematic yet simple
work to be done by the concerned
and learned and not subjected to
individual innovation however
ingenious. These ingenuitiesmustwait
till this first necessary step is taken
by everyone all over India49.

The realisation slowly grew that
there were several obstacles to the
smooth flow of knowledge. The
authorities who run the state and
those who influence the flow of
medical information may not have
understood the NTP and the
immense benefits it would render.
After great deal of deliberations, a
proposal to invite the DHS of states
to acquaint them of the NTP
methodology was deemed
necessary. For specialists, a
reorientation and briefing course
was also instituted which attracted
eminent personalities from India
and abroad. A proposal was mooted
to offer special courses to

90



epidemiologists, bacteriologists,
PHNs, statisticians and senior
technicians. Ten day seminars
were arranged for senior health
administrators, professors of
medical colleges and the other key
persons to focus on the NTP. Guest
lectures by eminent doctors,
like Frimodt Moller, KL Hitze, K
Toman, NL Bordia and others, were
arranged to increase the
involvement. Soon these courses
became very popular and were well
attended. The benefit of such
courses was not measured. Yet,
they did produce a positive
influence on the programme as is
evident from a letter from Dr TB
Master, Prof. and HOD of TB and
Chest Diseases, Grant Medical
College, Mumbai: �I have been very
impressed by the work being carried
out, particularly from the point of
research, in the very vast field of
epidemiology. The group of doctors
working there are very sincere,
conscientious and dedicated; some of
them are also of international repute.
It is sad to learn that advantage is not
taken of the work at this Institute and
also of the knowledge imparted by the
workers there. The Seminar is a great
success. Knowledge is propagated

to the delegates without any
reservation. In conclusion, I do not
hesitate to say that my thoughts and
ideas have become clearer andwider.
I wishmore people working in the field
at different levels attend such seminars
and apply the knowledge gained in
practice during their daily work�50.

3.3. Development of State TB
Centre

The second aspect of energising the
state governments proved to be
much more daunting. The states
had a number of things to provide
on a regular basis such as
infrastructure, DTP personnel,
other supportive staff, equipment
and drugs. The state itself should
provide the vital leadership in
implementing the NTP and keep it
functioning efficiently. It should
interact with the GOI and the NTI
for the necessary support and
technical guidance. Not only is
India a big country, different states
have different socio-economic
settings. Local compulsions forced
each state to develop its own
administrative procedures.
Differences in language and
customs pose problems, which are
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not easily overcome. There may be
budgetary constraints in sending
trainees to Bangalore for 13 weeks.
In addition, every DTC required,
sustained administrative and
financial assistance. Their
activities must be effectively
supervised. It would therefore be
better for the states to train its own
staff to run its DTCs. These should
evolve an effective supervision and
evaluation system. There should
be a superstructure at the state
level to coordinate the working of
different DTCs and monitor
efficiency.

Hence, the NTI concentrated on
developing strategies for preparing
key officers, infrastructure and
assessment staff to run a state
centre. They would directly control
their respective DTCs. Fortunately,
the experience gained at the
LWSTC, Bangalore proved valuable.
The document Functions and
responsibilities of State TB Control
Centres, was prepared, revised on
28.1.67 at the NTI, in the presence
of the Advisor in TB. It was
submitted for final test on 2.2.67
at Hyderabad, one day before
Annual TB Conference. The DHS

and STO of the state and
representatives from DGHS were
present. The document was slight-
ly amended and it was presented
to the government for circulation
among the states51. From 1962,
State TB Centres (STCs) were set
up right across the country in Uttar
Pradesh, Gujarat, Maharashtra,
Madhya Pradesh, etc.

As the NTI was located in the
adjoining state, Dr Nagpaul took
keen interest in the development
of STC for Andhra Pradesh at
Hyderabad. He was assisted by
other NTI faculty, Dr BC Arora
who had recently joined NTI,
Dr GD Gothi, Mr C Satyanarayana,
SA and others. All the guidelines
were given so that this new
Hyderabad STC would function like
NTI. The next on the line was
Madras STC in Tamil Nadu.
Meanwhile, a methodology of
training was evolved. The first
training course of three months for
the STC personnel was started
at NTI on 13th November 197252.
Drs GC Banerjee, AK Chakraborty
and Mrs M Prakash joined the NTI.
This strengthened the ongoing
work.
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Experience gained from these
varied activities proved invaluable.
Most manuals were revised from
the actual work experience. By
1969, 345 MOs, 338 TOs, 331 LTs,
330 XTs and 275 SAs had been
trained. By 1970, NTP had been
expanded to 191 districts, to cover
57% of the country.

It was a satisfying decade for the
NTI because much had been
accomplished, both in improving the
content and methodology of training
and implementing the NTP. Yet
the NTI did not bask in
contentment. It had developed a
robust philosophy. It could be
summed thus: We often hear of
the big difficulties faced by the
NTPs. But, has anyone anywhere
visualised a programme in which
the implementers did not face any
difficulty? Are other similar health,
social or economic programmes
devoid of difficulties? At least, we
are lighting knowledge lamps of NTP
at an increased pace.

3.4. Sustainability of the model

After the passage of time, the
Hyderabad STC which was so

painstakingly initiated, did not
continue to function as expected.
The Madras STC also was not keen
to train DTP key personnel. The
situation nearer home in
Karnataka, at the LWSTC, was not
different. The laboratory facilities
were not appropriate and there was
no effective drug surveillance. Most
of the STCs were not effective in
training or supervision of DTCs
under their jurisdiction due to lack
of staff and other facilities. The
qualified staff when retired or
transferred were not replaced by
suitable personnel. The NTI could
enthuse them even less because
of logistics and perseverance
required for this task.

The TB Demonstration and
Training Centre (later known as
STC) at Agra, sets an example of
how advocacy, commitment and
highly motivated people can make
a difference between success and
failure of institutions. This centre
was established in 1962 by the
Uttar Pradesh government with
the assistance of GOI, WHO,
UNICEF with Dr ML Mehrotra as
its Director. He overcame every
obstacle to make the centre one of

93



the best in the region. He ensured
that his workforce consisted of
qualified doctors with post-gradu-
ate (PG) degrees and qualified para
medical staff, enriched with
additional qualifications to
specially enable them to participate
in teaching, training and research
work besides routine clinical work.
It had competent statisticians. The
centre possessed all facilities
needed for TB work, including a
well equipped library and laborato-
ry that could take up culture and
sensitivity work. Besides hostel for
trainees, beds for TB patients, a
dharmashala was also maintained
to house relatives of in-patients
during emergencies. In 1977, its
status was raised to include other
chest diseases. It also conducted
training courses for PG students,
nurses, HVs and technicians. Its
1979 report, lists WHO, UNICEF,
United Nations Economic Social and
Cultural Organisation (UNESCO),
IUAT and other organisations as
coordinating partners. It initiated
new schemes which included
elective training of foreign medical
students. It is not difficult to
understand that such an institution
led by Dr Mehrotra acquired fame
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and stature over years. Due to this,
TB patients came from far and
near. He had created an aura
around his centre that nearly 300
TB patients stood daily in silence
in a queue to collect their anti TB
drugs; their faces covered with
masks. Its support base grew53.

Unfortunately, when Dr Mehrotra
left on superannuation after serving
for 3 decades, the leadership
weakened resulting in a laxity, that
could be evidenced everywhere. The
neglect in appropriate staffing and
supply lines, poor patient
attendance became almost
a perennial reality. The
infrastructure so carefully built
over the years - buildings,
equipment, facilities - stands there
still, in contrast to the prevailing
lack of effective TB services. The
ups and downs are also seen in the
life of such prestigious institutions
of international fame.

The DTC was part of the Agra STC
from its inception. The Agra DTC
never developed to the expectations
of NTI and PHIs also did not flourish
even during the golden era of Dr
Mehrotra. Was it lack of faith in the

principles of NTP by Dr Mehrotra or
he was too preoccupied with STC
work?

3.5. The great next step

A key function of the NTI was to
respond to problems and queries
raised by various DTCs, STCs and
programme managers situated all
over the country. The NTP is a
national programme. It should not
function in scattered, discrete
DTCs implemented around the
country without technical links and
ready support. There should be
uniformity in work procedures.

If freedom of action, according to
discretion of DTOs was encouraged
or flexibility allowed to an extent
that different DTCs follow different
procedures, then supervision and
assessment of the NTP would be
rendered difficult. As one
progresses, changes for the
betterment of the programme
methodology or strategy may
become necessary. These should
be accommodated judiciously after
considerable deliberations by the
NTI or chosen centres.
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The NTI�s work, therefore, did not
end in training of DTP key person-
nel, implementation and energising
the concerned. It also had to keep
a scientific eye on its actual
functioning and growth. This task
was to be executed in many ways.
One was, work done in the various
DTCs had to be recorded in stand-
ard cards, records and forms which
were amenable for inferential
statistical computing. In 1963,
index cards, treatment cards,
quarterly reporting forms were
designed and distributed to certain
districts on a pilot basis. These
were then modified to be used for
the national recording and
reporting system. In 1964, these
were printed with UNICEF
assistance and distributed to all
DTCs.

3.5.1. Monitoring/Reporting by
DTCs

Based on the principles of NTP and
in line with the �job-oriented�
training given at the NTI, seven
manuals were prescribed to
programme workers. The first five
were meant to guide the DTC key
staff. The sixth manual was for

the staff of PHIs. The seventh was
the BCG manual. These manuals
were to facilitate the execution of
activities. These were therefore to
be referred too frequently. The
DTO, being the team leader, had
to be fully conversant with all
manuals. The DTO, TO and LT
should be conversant with the PHI
manual, in addition to their own
manuals in order to guide and
supervise others. Familiarity with
SA manual would be an advantage
to every member of the DTC team.
The work completed should be
reported regularly in the prescribed
periodic returns. Extreme caution
should be exercised not to deviate
from the manual. These should be
registered as every form and
procedure introduced in the work-
ing of NTP had origins in methodical
operations research. Each would
contain certain vital data which
could be used for a variety of
scrutiny and analyses. Initially, the
NTP was not target oriented. Its
working and functions embodied
evolutionary seeds wherein both
the structure and programme grew
steadily under an ongoing
evaluation process. The reporting
system of DTCs facilitated
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measurement of achievements or
work done and gave the necessary
inputs for expectations. These
could be used to critically review
operational and technical
performance. Hence, a technically
trained SA assisted the DTO. He
was not a mere clerk who could
compute monthly data and file

periodic returns. In a certain
sense, the SA at the DTC would be
the evaluator of its functioning.
She/he would receive reports of
activity from all the PHIs of the
district, consolidate them. She/he
would assist the DTO in
assessment and constructive
analysis before filing periodic

Flow chart of DTP Reports
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reports to the state and the NTI.
The reports are analysed at the NTI
which are then sent with
comments to the DGHS, New
Delhi, state authorities, individual
DTCs, for corrective actions to be
taken.

3.5.2. Birth of regional centres
for monitoring of the
programme

In 1965, the proposal was mooted
to create two centres: the Northern
Regional Centre (NRC) at DGHS in
New Delhi and the Southern Regional
Centre (SRC) at NTI, Bangalore to
examine these reports
systematically and to provide the
necessary guidelines and
assistance in assessment. The

SRC was asked to receive and
analyse reports from 64 districts of
the four southern states of Tamil
Nadu, Karnataka (Mysore), Andhra
Pradesh and Kerala besides Goa
and Pondicherry. The number of
sanctioned programmes stood at 47
and of these, 39 were functioning
in 1966. As keen as ever in guiding
every new effort, in October 1965,
Dr Nagpaul initiated the work of the
section. He was ably assisted by
Dr Gothi as section officer in-
charge, with a SA, LT, clerk, to help
in this voluminous data processing
work. The rest of the country�s
reports went to the NRC, New
Delhi. Dr SD Maqbool was in-
charge of it54.

In January 1967, the SRC was

98

Dr. BC Aarora
Officer I/c Southern Regional Centre

Mr. CV Shyamasundara
Statistician



99

made administratively independent
under the control of the Director,
NTI. It was entrusted with the
responsibility of comprehensive
indexing, monitoring and
supervision of the southern region.
Dr Arora took over as Regional TB
Officer (RTO) of SRC. Dr Nagpaul
introduced a system of critical
evaluation which encouraged
improvement. This was greatly
cherished by Dr Arora who began
to work energetically in evolving a
standard methodology, wherein the
SRC would improve the functioning
of DTPs under his charge. The
section began to review every
report critically and sent back
educative and encouraging
comments wherever necessary.

During March 1968, Dr. SD
Maqbool, (RTO, NRC) came to the
NTI along with his SA and LT for
consultation and training. They
attended the 16th training course,
toured along with Dr Arora and his
SRC team to consolidate their
experiences. They developed a �blue
print� of activities of the regional
centres55. However, there were a
myriad of practical details to be
attended to besides paper work.

The NTP was a living programme
replete with problems. For e.g., the
DTC personnel keep on changing.
They would have queries. The
newly installed MMR (X-ray) ma-
chines were imported. If these
developed problems, the X-ray work
would stop. Occasionally, even the
microscope may become defective.
The drug supply line may develop a
missing link. These problems had
to be addressed. Since it was a
policy of the NTI to extend as much
help and guidance as possible,
some of these jobs were assigned
to the SRC. There were, as usual
difficulties. For e.g., the staff
allotted to the SRC was limited. It
had only two technically competent
persons viz., the SA and the LT
besides the section officer. The LT
was therefore trained as an XT so
that he would be of some practical
use at the DTC when he visited it.
The LT, in addition to his normal
duties also undertook fault repair
work of microscopes. He brought
back the irreparable ones to NTI for
replacement. Since he was also
trained as an XT, he assessed
repair work/replacement parts
needed for the X-ray machine.
Upon return to NTI, the X-ray



section was intimated for suitable
action.

The budget allotted was also limited
and the SRC had to plan team visits
frugally. Therefore, Dr Arora had
to study all the reports and arrange
the teams itinerary so as to visit
the ailing DTCs on priority or where
the teams� personal guidance would
be most useful. Sometimes, he
would split the team into two so
that more DTCs were covered by
personal visits. During the visits,
the team worked systematically,
and even visited far flung PHIs to
get the first hand knowledge of its
working and problems. They
offered solutions wherever possible
and made lists of the unresolved
ones. These were presented to the
STO at the state headquarters. The
teams also took note of a host of
new ideas of a minor nature.
These were brought to the notice
of NTI for further discussions. If
valid, these were kept in reserve
to be included in the concerned
manuals when revision took place.
Till he attained superannuation, Dr
Arora worked tirelessly. Like
majority of the Central Health
Services (CHS) MOs in those days,
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he too retired without getting a
single promotion. Thanks to Tikku
Commission; today the MOs have
time bound promotions. During his
tenure he was in touch with every
DTC under his charge either
through correspondence or
personal visits. He gathered
voluminous data continuously some
of which were fit for scrutiny and
incorporation when the manuals
were revised.

3.6. Milestones in BCG work

From 1951 onwards, India was
covered by the BCGMass Campaign.
Approximately 170 (more than 190
at times) full-fledged teams, toured
the country setting up BCG
vaccination centres in both rural
and urban parts, offering BCG
vaccination to all. It was the first
organised effort outside Europe and
was the biggest campaign
undertaken by any country in
medical history. Even though jeeps
were provided, it was to the credit
of the teams that they set up camps
in so many inaccessible places.
India�s vast network of rural areas
had no pliable roads. Sometimes,
even bigger towns could be reached
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with great difficulty. Infrastructure
like lodges and hostels was
inadequate.

Added to these difficulties was the
cumbersome two step procedure of
the vaccination itself: every one
had to receive a pre-vaccination
tuberculin test with 5TU PPD RT22
batch of the tuberculin, come back
for tuberculin reaction
measurement three to four days
later and if her/his reaction was
less than 8 mm in size, she/he
would become eligible to receive
BCG vaccination. The teams
tuberculin tested 165 million and
vaccinated 65 million56. In 1964, as
Dr Kul Bhushan recalls in �My
experiences of Mass BCG
Vaccination ��..Combined efforts of

Dr. Kul Bhushan
BCG Research officer,

the teams...helped the campaign ... . I
saw dedicated workers busy for 18
hours a day... .I have known one who
slept 16 hours a day and divided the
remaining eight hours, judiciously into
bits of two hours each between
dressing, getting ready for the day�s
work, sipping tea, meeting friends and
taking well earned rest and food! I
cannot forget the technician whose
woolen suits served as a mobile
refrigerator for the vaccine... . Those
who walked 8-10 miles a day to cover
houses in hilly areas testing small two
digit figures... . It was a pleasure to
see systematic coverage of areas in
some states... . In a few others...it
was not so...I was disappointed to see
teams leaving vast areas uncovered....
I realised how easy it is to convince
the public but not administrators�57...

Dr. Pyarelal, Medical Officer
Awarded gold medal for eradication of

last case of Smallpox in India



Besides conferring the benefits of
BCG vaccination, the campaign
produced a wealth of data on the
tuberculin sensitivity patterns
prevalent in the country and
indicated the hitherto unsuspected
extent of the TB burden. There was
an additional benefit as pointed out
by Dr Benjamin. Besides making
BCG available to anyone residing
anywhere in the country either
urban or rural, it also served as the
biggest ever health education
programme undertaken anywhere
in the world. The masses of India
became aware that the utilities
provided by the Department of
Health that could be used by them
gratis56.
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BCG Mass Campaign team at work

However, an assessment of the
campaign�s methodology had to be
made because of three major
reasons. First, the teams had no
option but to set up vaccination
centres in some central place.
Despite announcements and
propaganda for people to avail of the
facility, it was obvious that only
action takers came to the centre.
That left a large proportion of people
uncovered. Second, the screening
tuberculin test proved to be a
deterrent. Because of fear of two
pricks, absenteeism increased. It
is not strange for people to question
receiving two pricks for the same
disease that they are not suffering
from. The third was a technical
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BCG given by Multi Purpose Workers
(MPWs) at Health Centres

one. Evidence from the earlier
campaigns indicated that a majority
of people over 20 years of age were
tuberculin positive and therefore,
ineligible for vaccination. About
97% of children (0-9 years) were
tuberculin negative. The teams,
therefore, were burdened with a lot
of redundant work. It would be
beneficial to restrict BCG to 0-19
years58.

The NTI studied these problem
areas systematically. The 6th All
India BCG Workers� Conference
was held on January 13th and 14th,
1962, at the NTI premises. Over
100 delegates from various states
attended. Doctors D�Silva (UNICEF)
and RH Bland (WHO) also
attended and represented their
organisations. Dr PV Benjamin
presided. Among others, Drs GVJ
Baily and Kul Bhushan of NTI
presented papers. Based on the
NTI studies on door-to-door BCG
vaccination, Dr Baily pointed out
that the coverage of vaccination
improved (up to 8%) by adopting
house-to-house vaccination
strategy. However, the procedure
was slow and the output of work
would be low due to time taken up

A milestone in Campaign's History
VI All India BCG

Workers Conference at Bangalore
on 13-14th Jan 1962

Benjamin addressing the delegates

Mr. Vijay Singh, BCG Team Leader



in registration of every individual
of the household. Instead the team
visits could be utilised as part of
the DTP (such as assisting in
diagnosing TB cases)56. Presenting
his paper on freeze-dried BCG
vaccine produced at Guindy
Laboratory in Madras, Dr Kul
Bhushan stated that though liquid
vaccine produced slightly higher
allergy than the freeze-dried
vaccine, the level achieved by the
latter was quite adequate. Further
studies would be undertaken to
assess the qualities of the Madras
vaccine, as it was new59.

This led the GOI to create a DTC
in each of the 318 districts. Based
on the recommendations given by
the conference, the GOI suggested
integration of the BCG campaign
with DTC. The conference was the
most significant held so far. Firstly,
because of the discussion regarding
integration of the campaign with
the GHS. Secondly, because of the
presence of administrative MOs.
Thirdly, because decision was
taken to introduce house to house
vaccination campaign during the
Third Five Year Plan. Ultimately,
in 1978 the BCG campaign was

integrated with GHS and became
part of Universal Immunization
Programme (UIP).

In 1964, Gothi found that BCG
vaccination could be given directly
without tuberculin test. There were
not many large or untoward
reactions to BCG60. In 1965, Dr Kul
Bhushan suggested that direct
vaccination in 0-20 year age group
could be carried out because it was
the most vulnerable61. There were
added advantages gained over the
mass campaign method in terms of
systematic coverage and proper
record keeping. In accordance with
these findings and studies, a
manual for BCG workers was
prepared and field tested. By 1966,
44 of the 189 BCG teams were
integrated with the DTCs and gave
satisfactory outputs.

However, another issue arose.
Would there be any immunological
interferences especially among
children below one year, because
they would be receiving both BCG
and smallpox vaccinations? Dr Kul
Bhushan found no evidence of
immunological interference
between the two vaccines
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even when administered
simultaneously. Surprisingly, the
acceptability of the simultaneous
procedure was higher than when
BCG was given alone61. By the time
this scheme could be fully
implemented the smallpox
vaccination was discontinued, as it
got eradicated in 1975.

In 1973, Baily literally wound up
the mass campaign approach by
making the PHC personnel like
Auxiliary Nurse Midwives (ANMs)
and Basic Health Workers (BHWs)
responsible. They would give BCG
to new borns in their areas by
vaccinating them once a month in
nearby sub-centres. This had great
operational advantages besides
reducing vaccine wastage62.

Another problem emerged following
the introduction of direct BCG
vaccination. As the coverage of BCG
vaccination increased in the
population, tuberculin surveys
would be progressively rendered
difficult. One may not obtain
sufficient number of unvaccinated
persons to represent the population
to carry out tuberculin surveys for
assessing the prevalence of

infection. Are there ways in which
information of prevalence of
infection could be elicited from BCG
vaccinated persons? For e.g., could
BCG vaccination induration size be
used as an indicator of infection
with M.tb? In 1974, Gothi and
others presented a paper showing
that vaccination induration could
be used as an indicator of
tuberculous infection. Vaccination
induration of 14 mm or more on fifth
or sixth day appeared to be the best
criterion for demarcating the
infected from the non-infected.
Even though there were other
choices, e.g., 12 mm or 14 mm on
second day etc., the choice of 14
mm on fifth or sixth day of
vaccination satisfactorily
demarcated persons infected with
M.tb from those non-infected63.

Under Dr Kul Bhushan, the All
India BCG Assessment Team was
instituted for assessment work of
the mass BCG teams in different
parts of the country. The team was
small and had to tour extensively
in the most adverse conditions.
During the days of the steam
engine, it would take three days
for the team to reach a city or town



in Rajasthan from Bangalore. From
there, the team had to reach its
destination on whatever transport
provided by the state government.
It had the additional task of
retesting groups of population
vaccinated with two BCG vaccine
strains: the Madras freeze dried
vaccine and the Japan freeze dried
(glutamate) vaccine. For the BCG
vaccine laboratory, Guindy, it had
to carry out a comparison of stock
solutions of RT22 and 23 batches
of tuberculins. It is to the credit of
this small team that it conducted
the two studies among 5-16 year
old school children in West Bengal.
The study was inconclusive but
indicated that the increase in the
storage temperature resulted in
the higher loss of potency of the
vaccines59. In addition, Dr Raj
Narain and others had also taken
up the task of comparing the allergy
producing capacity of the Madras
and Danish BCG vaccines. They
found that the allergy producing
capacity of both the vaccines was
not different64.

3.6.1. Controlled clinical trial
for efficacy of BCG vaccine

NTI was also concerned with the
efficacy of the BCG vaccine itself.
BCG vaccination was the only
available protective measure
against TB. Different trials had not
revealed credible proofs quantifying
its efficacy. Many, including late
Sri C Rajagopalachari even thought
that its efficacy was not fully
proven and strongly advocated
against its continued large scale
use. It would be in the interest of
the country to undertake a well
designed trial to seek clear
answers to the major issues
confronting it. Therefore, as
stated earlier in Chapter 2, the NTI
had been vigorously planning to
conduct a major BCG trial and had
even reserved certain areas in the
country as vaccination free zones.
It was in touch with the
international scientific communi-
ty, various vaccine production
centres and experts in the field. In
January 1964, it initiated intensive
discussions with the WHO experts
and representatives from United
States Public Health Service
(USPHS). It was agreed that any
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Feasibility Prevention Trial (Chingleput BCG Trial Team)
with Drs Raj Narain & Guld taken at NTI, in November 1967

trial undertaken must not
interfere with the progress of NTI
and NTP; and because such a trial
was expensive and prolonged, it
would have to be designed with
utmost care and efficiency.

After extensive discussions, the
USPHS agreed to give a grant from
the PL480 funds in India. WHO
agreed to provide the services of Dr
J Guld and some funds. The
NTI decided to spare the services
of Dr Raj Narain as its first
Project Director; experienced
field supervisors, investigators
and provide other key
staff requirements; office

accommodation; transport and
some equipment so that this
important work could begin
immediately65. Dr Guld began his
regular visits to NTI and started
several BCG vaccine and tuberculin
related studies: effects of diluents,
sterilising agents, ampoule to
ampoule variations in the potency
of tuberculin dilutions; comparative
studies of different antigens and
different BCG vaccine strains,
etc. Besides Dr Guld, Dr G
Weijsmuller and others from
USPHS visited the NTI and started
several feasibility studies.

Ultimately, the project named



Feasibility Study for TB
Prevention Trials became part of
the ICMR and moved out of the
campus to its own building65. In
time, its studies showed that the
major BCG trial would be best if
conducted in Chingleput district of
Tamil Nadu than in other areas
reserved for the purpose. Field
work began and the office was
moved to Madras. In spite of
shifting of the project camp to
Madras, NTI continued to assist the
BCG Trial by providing technical
guidance and replacement of staff.
When Dr Raj Narain retired, Dr
Baily joined as the Director of this
study and continued to serve till
the first report was published66.

The BCG trial was completed as
scheduled. After a period of twelve
and a half years, it brought out a
revolutionary report. It showed
that BCG vaccination did not offer
any protection against TB of the
lung. Several expert committees
appointed both by the authorities
in India and by the WHO examined
all the procedures followed up in
the study and came to the
conclusion that the study had been
meticulously carried out and

vaccine used in the trial were the
best available ones66. The
implications of this study was:
Should BCG vaccination be given
up in India? Another committee
appointed jointly by ICMR and the
WHO went into the epidemiological
aspects of the causation of TB under
Indian conditions. It concluded that
though BCGmay not protect against
TB of lung which occurs mostly in
adults, it could provide substantial
protection against childhood
forms of TB such as tubercular
meningitis, TB of bones and joints,
etc. The protective effect of BCG
against these forms of TB was not
studied in Chingleput Trial. In
India BCG vaccination policy was
revised and it was recommended
to be given at an early age
preferably before the end of the
first year after birth by integrating
under UIP67. BCG vaccination
policies in other countries were
also revised as a consequence of
the Chingleput study findings.

3.7. Expanding horizons of
research

A careful review of Annexure II
would surprise scholars of any

108



109

discipline as to the rich diversity
of the protocols considered,
research studies conducted, new
paths traversed and papers
published. Some of them, Evaluating
TB as a health problem (RP/74) may
look mundane. Was this study
required when there were so many
other pressing ones? Others,
Assessment of training at NTI (RP/99)
may appear daunting. Do you have
to be self-critical already? Some,
Incidence of cases at shorter interval
survey (3 months) (RP/101)may raise
eye brows. Can one really find new
cases in such a short time? How
many can be found? Even if found
what can be done? Some, Action
taking study (RP/54) may seem to
possess utilitarian value. Some,
the Longitudinal survey (RP/33-45-
73,80-89,93) must be necessarily
undertaken. Some, Integrated
records and reports for health
institutions (RP/108) may seem
redundant. Why should a study of
this sort be done here? The study,
The role of multiple sputum
examination (8-10 specimens) (RP/
103) may seem unnecessary.
Should you repeat the same
examination time and again? Is it
not going too far?

But this sort of over critical temper
mellows when one is working with
a disease like TB. Realistically, TB
is a hardy and problematic disease.
There may not be one single truth
or a simple formula applicable in
public health approaches. People in
reality translate into groups or
communities consisting of persons
of different age, sex, backgrounds
and customs. There can be ever
so many constantly changing
determinants. To determine what
is required from such groups,
demands great understanding and
observational skill. Fortunately,
from the operational studies
conducted both in training and
research fields, the NTI had
acquired knowledge and
experience.

Therefore, everybody concerned
became flexible. Devotion to work
became a byword. Team spirit was
easily achieved because everybody
did a bit extra till a goal was
achieved. As a result, the total
knowledge pool grew deeper and
broader. Some of the best research
studies completed, innovative
methodologies discovered,
implemented and papers published



were during the first 15 years.

Till they left, Dr Raj Narain and
after him Dr Gothi, were piloting
all research studies conducted by
the EPS. There were many investi-
gations too, of short duration,
examining a specific issue. For e.g.
the Tumkur prevalence survey
published in 1963 had shown that
14% of the bacteriologically
confirmed and 23% of radiologically
active TB cases gave negative
reactions to 1TU RT23 with tween
80 at less than 9 mm level. This
was somewhat puzzling. How can
such cases be tuberculin negative?
A short study, therefore, was
carried out among 131 patients in
a TB sanatoria using the same
tuberculin. The reactions were
read successively on the following
10 days. A fresh X-ray was taken
for the patients who were able to
come to the unit. Their sputum was
examined for acid fast bacilli (AFB).
The results showed that a very
small percentage of TB patients
were tuberculin negative and
readings beyond four days did not
add much to the information
content68.
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Several papers were published in
the area of treatment. In 1965,
V.Govindaswamy and D. Savic
presented a paper which stated
that there will be some difficulties
among the DTC personnel them-
selves in accepting the principle of
intermittent regimen due to
personal prejudice.A considerablec
portion of patients were also lost
due to irregularity in accessing
treatment69. In a paper on
collection and consumption of
drugs, published in 1971, it was
found that among patients who
collected the drugs regularly, 70%
of them consumed and achieved
a high degree of bacteriological
quiescence70. In the paper
published in 1973, Place of contact
examination in a TB programme, Nair
and Gothi could not justify the
inclusion of contacts of TB cases
as screening population for case
finding until the potential yield of
cases from symptomatic out-
patients was fully utilised. Contrary
to the currently held belief,
examining the contacts of cases for
TB would yield small number of
cases. It would add heavily to costs
and therefore would not be an
economically viable method71.
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Several important papers were
published on the programme
development. In 1967, Baily and
others published the paper, Potential
yield of pulmonary TB by direct
microscopy of sputum in a district of
south India. The authors estimated
that about 45% of the total
estimated prevalent pulmonary
cases in a district could be
diagnosed in a DTP during one
year, if all PHIs functioned ac-
cording to the programme
recommendations. The work load
due to the TB programme could be
managed with the existing staff72.
The paper was so influential,
several countries followed its
design and conducted studies. Dr
Jagota repeated it 30 years later.
The findings were similar73. Upon
learning this Dr Baily commented:
�I am happy that the study was
repeated 30 years later. But I am not
happy because the findings remain
the same which means that there is
no improvement in the programme."

Three years later, in 1970, two
important operations research
papers were published. Nagpaul and
others conducted a socio-economic
study of out-patients attending a

city TB clinic to judge the place of
specialised centres in a TB control
programme. They found that
distance, socio-economic value of
the patient to his family, quality of
service rendered by the centre
tended to be factors responsible for
patient attendance, even if the
patient was suffering from
symptomatic discomfort and was
aware of it. Rural dispensaries
occupied a favourable position in
the programme since they operated
under a more coordinated system
than city dispensaries74. In the
same year, Gothi and others
published the paper showing that
a fair number of old and new TB
patients contact the GHS even in a
city and therefore, the GHS could
contribute to case finding activity75.

The role of NTI with regard to
treatment has always been to find
a chemotherapy regimen with
higher efficiency and acceptability
for the programme. Therefore, its
perspectives are larger and varied
than that of TRC, Madras. Before
a treatment regimen is
recommended for mass use under
a programme it undergoes
evaluation in at least three stages.
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At the first stage, controlled clinical
trials of the drug regimen testify
to its efficacy under ideal conditions
after ensuring that every patient
put on treatment consumes most,
if not all, the prescribed doses of
chemotherapy within the stipulated
period. In the second and third
stages of evaluation, regimens are
studied for wide spread of
applicability on a routine basis. The
second tier consists of the potential
efficacy, when all the programme
recommendations are satisfied;
efforts invested are no less and no
more. In the third stage, the
regimen is actually introduced in
several units of the NTP on a pilot
basis and carefully monitored with
selected indices over a period of
time to assess its success and
shortcomings on a large scale.

In 1974, Baily and others measured
the potential efficacy of two
standard DTP drug regimens of one
year duration, the daily self
administered Isoniazid and
Thiacetazone (TH) and supervised
twice weekly Streptomycin and
Isoniazid (SHTW). In this study,
60% of the patients who received
treatment on TH and 68% of those

initiated on SHTW were
bacteriologically negative at the
end of one year. This was opposed
as against sputum conversion rates
of 82% and 94% respectively
obtained in controlled clinical trials
of these regimens. A loss in
bacteriological conversion in about
20-30% of patients were observed
in clinical trials to their use in the
programme conditions76.

Attention was also paid to the
requirement of treatment for smear
negative, radiologically active
pulmonary TB cases (suspect
cases). During 1979 Aneja and
others reported the finding of a
study of 457 suspect cases and
found that only half of the suspect
cases put on treatment actually
required anti-TB treatment. The
other half were either non-
tubercular or had burnt out TB
shadows in the chest. The study
further revealed that for those
suspect cases requiring treatment
TH regimen was not sufficient and
they needed a more potent
regimen77.

In addition to the voluminous
studies in major fields, NTI also
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conducted scores of limited
objective pilot studies. For e.g., in
1964 it conducted tuberculin
testing of cattle (300 buffaloes and
cows) with both mammalian and
avian tuberculins. A short report
was published in the NTI
Newsletter in 1964. The findings
showed that the prevalence of
positive reactions in buffaloes was
80% and in cows 0.5%. The results
were not conclusive. However, very
few humans had reportedly
developed a disease from the
M.bovis strain despite the observed
close contact between humans and
cattle. Not a single bovine strain
was isolated from 300 positive
cultures from another study
carried out among humans in the
neighbourhood78.

The above study was made possible
because of the induction of Dr N
Naganathan as Jr. bacteriologist,
who was a trained veterinarian.
He rendered invaluable service to
the work of that section through
his tenure. He was responsible
for shifting the entire laboratory
from the cramped quarters of
the main building, to its newly
built premises.He also initiated

Dr T Olakowsky SMO, WHO
1970-1972*

* : Term of office

New lab.setting

Dr D Savic SMO WHO
1965-1968*



action in establishing an animal
house to breed guinea pigs and
other animals needed for
experimentation.

During those early years, the
bacteriology section undertook
several studies and exercises to
evolve a robust methodology
suitable for a reputed lab of a large
developing country. Robustness
implies maintenance of high and
accredited standards in laboratory
procedures, processing of data and
reporting. Since the functions also
included teaching and field work,
some investigations went beyond
the four walls of the laboratory.
For e.g., what will be the fate of
the specimens collected in differ-
ent locations at intervals of 24-48
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hours? What guidelines are to be
followed in the collection of a
sputum specimen and its despatch
to a central laboratory from distant
locations? What would happen if
the processing of smear and culture
of specimen got delayed between
1-7 days? What would be the
increased yield of cases by
introducing culture examination
over smear examination only? Is
the cold staining method using
carbol-fuchsin containing
chloroform as efficient as Ziehl
Neelson (ZN) method? Would there
be inter and intra reader variation
in direct microscopy casting
influence on sensitivity and
specificity? What is the prevalence
of drug resistance to major anti-
TB drugs in different

Sputum specimen collectionLab at work
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epidemiological situations - (i)
sanatoria, (ii) urban TB clinic, (iii)
rural GHS, (iv) mass case finding
among select groups of population
and (v) survey of general
population? What would be the cost
of establishing and operating a TB
bacteriological laboratory? What are
the likely costs of one smear exami-
nation vis-à-vis culture and
sensitivity tests?

In 1970, a very important paper:
Bacteriological diagnosis of pulmonary
TB � sputum microscopy, was
published79. Some of the issues
examined were: (i) different criteria
adopted for examination, (ii)
different epidemiological situations
from where the sputum specimen
was collected, (iii) sensitivity and
specificity of sputum microscopy
technique adopted, (iv) experience
of the trained technician, etc.
Observations revealed that several
factors like: (i) quality of sputum
smear, (ii) time spent on smear
examination, (iii) type of sputum
specimen, (iv) use of multiple
smears, tended to influence the
results79.

The NTI laboratory was doing quality

work which matched national and
international standards. In 1974,
NTI laboratory work standards were
comparable to the TRC, Madras.
Specimen classification of the NTI
laboratory was matched with the
TB Laboratory of the Communicable
Diseases Centre (CDC), Atlanta
USA. The results showed that the
standards of the NTI laboratory
favourably compared with these two
institutions. The same year, Dr
Naganathan published an article:
Some guidelines for establishing a
TB culture laboratory.

3.7.1. Innovations in approach

Several innovations were
constantly being made in field work.
For e.g., the conventional method
of measuring (reading) tuberculin
indurations was the transverse
method. Could this be done
differently, for e.g., the longitudi-
nal way? In field experiments
conducted, experienced tuberculin
reaction readers showed that they
could fix the perimeter or the edges
of the tuberculin indurations and
align them to the mantoux ruler
more accurately the longitudinal
way than the conventional
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transverse way. The longitudinal
diameters were, on the average,
slightly larger than the
corresponding transverse
diameters for all the ranges of
reactions. However, considering 10
mm + reactions as infected, the
prevalence of infection was similar
in either method80.

Yet another example was the
development of film loading black
boxes. As narrated earlier, the
MMR X-ray units were used by the
teams in randomly selected study
areas. Some times these areas
were very remote. The number X-
rayed were about 80-100 on the
average and touched 200 or more
on some days. About 40 X-ray
exposures could be made on a 70
mm roll of film. Therefore, on an
average two and a half to five rolls
would be needed for the day. After
each roll was completely exposed,
a new roll had to be inserted in the
cassette. The imported mobile X-
ray units had provided a black cloth
bag film loading facility. These
were too small for maneuverability.
It took a long time for the XT to
unload the exposed film and to load
a new one. At the end of the day,

or on days when the work load was
less, a partly exposed roll had to be
cut to avoid wastages so that the
unexposed film could be utilised the
next day. This manoeuver was
difficult with the black bag facility.
It was modified and replaced by a
film loading box.

Not content with the limitations of
single picture interpretation of
MMR chest, a comparison of the
relative value of single and double
picture technique was made two
years later in 1964, under field
conditions. Two mobile X-ray units
were used (both had odelca
cameras) and two thousand
persons were X-rayed on these two
units in succession and films were
independently read by three
readers. In the final analysis, the
double picture technique did not
offer advantage over the single
picture technique. Perhaps it is
how carefully the technician takes
the X-ray chest and how carefully
the radiologist reads and interprets
the film that were more important
than the number of X-ray films a
patient had or the number of X-ray
readers reading them81.
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About 40-50% of the X-ray
equipment were unused all over
the country because of inefficient
technical understanding, poor
selection of equipment, poor
planning in housing the unit,
inadequate maintenance facility
and lack of trained personnel. The
estimated losses due to these
reasons alone amounted to Rs 71
million in 1969. There was an
urgent need for development of
infrastructure and better
utilisation of the costly and
imported equipments. The NTI had
gained vast experience and
expertise by running its own mobile
X-ray fleet and stationery X-ray
units, as well as attending to the
problems that arose with the
stationery units at the DTCs and
hospitals. The above is a mere tip
of the ice berg of the problems
related to the proper functioning of
the sophisticated equipments in
the country82.

3.8. Results of the longitudinal
survey

As reported in the second chapter,
about 60 NTI personnel worked
directly and almost everyone

indirectly to complete the field work
which began in 1961 and ended in
1968 on schedule. It took nearly
as much time to analyse the data.
Many experts came and assisted or
interacted as short term
consultants. A summary report was
published in the WHO Bulletin in
1974. A fuller version is available
in the library for reference83.

The paper, yielded vast credible
information on the desired
objectives. It provided insights into
the disease dynamics and became
a forerunner for new studies. The
prevalence of tuberculous infection
in the population was found to be
about 30%. The annual incidence
of infection was about 1%. The
overall incidence of infection
ranged from 1.61 to 0.85%; the
incidence of infection continuous-
ly increased in the higher age
groups. However, the prevalence
and incidence of infection showed
a significant decrease during the
five years in the age group 0-24 and
0-34. The average annual
incidence rate of disease ranged
from 79 to 132 per 1,00,000
population. The incidence among
the newly infected (between two



rounds) was seven times the rate
for those already infected. Those
with >20 mm reaction had higher
annual incidence rate of disease.
Out of the 126 cases followed up
during the 5 years, 49.2% died,
32.5% got cured and 18.3%
continued to remain sputum
positive. The incidence cases
showed a natural cure rate of 20%
and a mortality of 14% over the
immediate observation period of
one and a half years. This showed
a higher natural cure indicating
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that TB cases were not a uniform
entity. There could be gradations
from the point of view of diagnosis
and ability to benefit from treat-
ment83.

3.9. Outcome of longitudinal
survey � natural history of TB

Longitudinal surveys are time and
resource consuming without
yielding the immediate results. It
requires courage to assume this
type of work. The foresight made

Disease Dynamics : Natural History of Tuberculosis
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the NTI to take up the challenging
and repetitive work of the
longitudinal survey. Not that
repeat surveys had not been done
earlier elsewhere. Dr Frimodt
Moller had done it in south India84

and the NDTC had done it in north
India85. But the planning and
approaches of NTI were different in
that it included in-depth repeat
surveys which were conducted at
fixed intervals. Thus the natural
history of the disease, as prevalent
in a rural community, could be
studied methodically.

In November 1977, Dr Gothi
delivered the Wander�TB
Association of India Oration: Natural
History of TB. In the Oration, he
had incorporated many of these
new aspects culled out carefully
from the longitudinal survey. He
found that about 5-8% of the total
infected persons may develop
primary or post primary disease.
He also drew on the valuable
contributions made by a host of
experts both from India and abroad.
These insights added a new
dimension to the thinking and
sharpened prognosticating abilities
as well. He stated that the

epidemic of TB spans into
centuries. The anti-TB measures
specially drugs in particular, have
not only changed the outlook for
individual patient but by reducing
infectivity period have speeded up
the decline of TB in the community
as seen in Japan and Eskimos in
Canada86. Twenty five years later,
in 1992, Chakraborty and others87

used the data to deliberate the 23
year trend and suggested an average
decline of 3.2% per annum, a trend
probably representing the natural
dynamics. These were eye openers
because it is not easy to escape
from the text book definitions or
narratives of famous clinicians rich
in experience and to gain afresh
unbiased picture. These insights
impelled the NTI to plan newer
studies: Incidence of pulmonary TB
and change in bacteriological
status of cases at longer intervals
of 12 years (1974); and at shorter
intervals of three months (1978).
The latter study revealed that
cases converted or reverted even at
shorter intervals and this appeared to
be going on continuously in the
community. Incidence of cases over
a period of three months was 0.99
per thousand which was not very
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different from the annual rate of
1.03 per thousand. However,
incidence of cases, cure and death
from among the existing as well as
fresh cases kept on balancing each
other so that the prevalence rate
of cases studied at shorter intervals
did not show variations88.

In 1979, Gothi and others presented
the findings of a repeat survey
conducted in Tumkur in the same
set of villages and towns and town
blocks of the initial survey 12 years
later89. The first survey was
conducted in 1960-61 when there
was no organised anti-TB
programme in the district. Since
1964 the area was under the cover
of NTP. A DTP was organised in the
entire district in 1964. One of the
objectives of this repeat survey was
to determine if there was any

In 1978, KS Aneja and AK Chakraborty wrote the obser vations of many experienced

clinicians that �TB has undergone a considerable change in its clinical presentation, specially

over the last quarter of the century. Many retrospective studies have clearly brought out the

gradual change from a comparatively more acute and extensive disease among the young

to a more chronic, less extensive disease among the elderly. There is also consensus that

there is a marked decrease in the concomitant problems of pulmonary TB like enteritis,

laryngitis, lymph adenitis with discharging sinuses, etc. It is significant that very similar

changes were noticed in the countries where TB had definitely declined�.

change in the prevalence rates of
infection and disease following the
implementation of the DTP. The
findings were: over a period of 12
years no appreciable change in the
overall prevalence rates of
tuberculous infection was observed
in the same area. The fate of
sputum positive cases diagnosed at
first survey was : about two-third
dead, one-fourth negative and 8.1%
were positive for M.tb. It appears
that surveys conducted at intervals
of 10-15 years may reveal little
change in the prevalence rates, as
TB is in endemic phase or follows
a slow downward trend. One could
conclude that 12 years period is too
short an interval for natural
dynamics of disease and the DTP
has not shown any dent on the
problem89.
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In 1982, Chakraborty and others
published a report on the
population of the longitudinal
survey resurveyed 16 years later
(1961-77). The population sample
was restricted to 22 villages of
Bangalore district. Even this repeat
survey showed that the prevalence
of cases did not differ significantly
from survey to survey. The variation
from first survey to fifth survey was
3.96 to 4.92 per thousand.
However, there was a shift in the
mean age and better survival rate
of cases diagnosed at later
surveys90.

3.10. Sub studies

Subsidiary papers began to be
published from 1965 onwards
(Annexure IV). Several penetrating
investigations and studies within
studies were carried out
concomitantly to seek answers to
a variety of pressing questions. A
few examples: Enhancing of
tuberculin allergy by previous
tuberculin test (1966). Resistant and
sensitive strains of M.tb found in
repeat surveys among south Indian
rural population (1968). Prevalence
of non-specific sensitivity to tuberculin

in a south Indian rural population
(1976). Estimation of the number of
repeat examinations required to detect
all TB cases in the community (1976).
Incidence of TB among newly infected
population and in relation to the
duration of infected status (1976).
Relapse among naturally cured cases
of pulmonary TB (1976). Use of 20TU
RT23 and 5TU Battey antigen for
estimation of prevalence of non-specific
tuberculin sensitivity (1977). Incidence
of sputum positive TB in different
epidemiological groups during five
year follow up of a rural population in
south India (1978). A comparison of
new cases (incidence cases) who had
come from different epidemiological
groups in a rural population
(1978)....the list steadily grows.

3.11. Accomplishments in
knowledge dissemination

The steadily growing knowledge in
TB control brought with it a type of
pressure that urged the NTI to find
newer paths to tread than
lecturing, teaching, training,
conducting seminars and writing
papers because every path had its
own objective oriented limitations.
The NTI had ambitious plans to
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Old Library in 'Avalon' Building

New Library in 'Dr. PV Benjamin' block

reach out. One thing it did on
priority was the expansion of library
facilities. By 1970, its annual
budget was doubled to one lakh
rupees and its floor area more than
doubled. In addition to the regular
services, the library started the
following activities: current
awareness service, indexing
service, selective dissemination of
information, compilation of mailing
addresses, user education
programmes and systematising
information to different levels for
e.g., programme supervisors, state
TB demonstration and training
centres, health institutions,
academic institutions, functioning
health centres, allied teaching and
research institutions. The library
and dissemination services rapidly
became a cynosure for all the
trainees, visitors and distinguished
TB workers. In fact, its services
contributed to the growth of the NTI
by taking cues from contemporary
events elsewhere and helpful to
inform others.

A disease like TB cannot be tackled
by a few, however dedicated. The
methodology discovered by NTI had
to be widely disseminated. Hence
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an idea of starting a new medium
to inform others began to
germinate in 1963. Dr Nagpaul
lost no time and brought out the
maiden issue of the NTI Newsletter
in May 1964. In the editorial he
wrote the following memorable
lines:

�Placing the first issue of the NTI

Newsletter in your hands has given a
sense of achievement. Hereafter our
energies will be directed towards
making the Newsletter a worthy
instrument of communication between
the Institute and the growing circle of
our well wishers and alumni. Through
the Newsletter, the Institute becomes
an open letter to you to comment upon,
suggest, inform or criticise.�

Facsimile of NTI Newsletter
Maiden issue

VOL. I MAY, 1964 No. I

Tuberculosis is curable
- P. K. Sen 1

India's Tuberculosis Problem
- Stig Andersen 5

Planning A Tuberculosis
Control Programme in India

-R.C. Sharma 9

NTI News 14

Abstracts 17

" If a man will begin with certainties
he will end in doubts ; if he will be
content to begin with doubts he shall
end in certainties".

- Francis Bacon

�

�

�

�

�

NEWS
NTI

LETTER



The newly founded Newsletter was
designed for administrators,
research workers, policy makers,
NGOs besides programme workers.
Its users would be both medical and
para medical personnel. It would
not become too technical and high-
brow. It would be a quarterly.
Besides publishing what NTI
wanted to report about programme
information, it would contain
popular articles, abstracts, select
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bibliographies, news about the NTI,
readers forum, question and
answers. It would also contain
messages. A sample:*

Set against odds, it broke new
ground and traversed different
paths. Therefore, its reputation
spread far and wide. Especially,
TB workers of long standing repute
came from all over the world. A
sample � Dr MD Deshmukh, Dr PK

*Dr Cheera Chamnanvanakit
Khon Kaen Chest Clinic
Thailand

I am grateful to receive the NTI Newsletter as an alumnus and am especially
happy to read the editorials. Having gone through the article, �Results of
chemotherapy under programme conditions�, I now feel that implementation
of the TB programme needs to attend to many factors in order to reach the
expected efficacy of chemotherapeutic drugs. How can this be done, when
perhaps the greatest barrier is fear on the part of the medical profession-
alists themselves? They are afraid of TB patients, of examining sputa etc.,
on account of infection. How can our programme go forward?

I am the editor of our Regional TB Newsletter. My main purpose is to sell
new ideas, change old concepts and motivate the workers in the TB field
for greater efforts. I feel that to influence the behavioural pattern of our
doctors, including professors in medical colleges, one must decide
conclusively on the endogenous exacerbation or exogenous superinfection
controversy, to allay their fears of infection.
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Sen, Dr BK Sikand, Dr J Frimodt
Moller, Dr K Toman, Dr J Guld, Ms
Leela Dushkin, Dr Gallagher, Dr
SP Gupta, Mr A Billington, Dr
Caroll E Palmer, Dr Shirlee H
Ferebee, Dr Susheela Nayar, Dr KN
Rao, Dr GM Berg, Dr Egger, Mr
Garden Carter, Dr JB Srivastava,
Dr SP Tripathy, Dr Stefan
Grzybowski, Dr Karel Styblo, Dr F
Polansky, Dr Johns Holm, Dr KL
Hitze, Dr Olakowski, Dr Wallace
Fox.

3.12. Disturbing developments

Two events deeply affected and
touched the emotional chords of

NTI. The first was the untimely
demise of Dr James O�Rourke in
1965. Dr O�Rourke joined NTI in
October 1961 and was actively
associated with the development of
DTP in India. A pleasing and
amiable personality, he donned the
mantle of leadership of the WHO
participation in NTI, from Mr
Andersen in 1963. Till the day he
died he worked for better deals for
NTI under WHO and more effective
functioning of DTCs. He died
suddenly due to cardiac arrest. Dr
D Savic took over from him as SMO.
The second was a disturbing
decision of a high powered, three
member work study team under Mr
TR Tiwari in September 1968. The
work study team was instituted to
review the functioning of NTI. Its
recommendations on the technical
functioning did not force major
changes, but its administrative
recommendations, especially with
regard to cutting the staff strength
of different technical cadres, had
adverse consequences. The
government which was eager on
reducing costs did not comprehend
the implications. There was also a
ban on filling up posts falling
vacant. Situated in the south, NTI

Dr. Sushila Nayar
Union Health Minister 1964 &

Founder Director, MGIMS, Wardha,
Sevagram
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had no clout at all with Delhi. With
proper persuasion, this could have
been avoided. Retrenchment
affected almost all technical
sections. It was especially severe
on EPS, transport and X-ray.
Considering that promotions were
non-existent in any cadre, the
committee also recommended for
a few promotional posts but these
were too few.

There was also an additional
problem. Recruitment rules for the
technical cadres were ad-hoc and
continued to be so. Perhaps when
the NTI was established, the
founders were in a hurry to start
work and recruited the cadres on
the basis of their earlier experience
in TB work in UMTS or NDTC, as at
that time qualified people were
hard to get. The incumbents were
chosen mostly on merit or
experience and not on formal
qualification required. This
resulted in ad-hoc recruitment
rules. As action was not initiated
later to formalise or upgrade them
to suit either job requirement or
all India cadres, the staff
continued to suffer despite
excellent work in both research

and training.

In 1976, when the work study
team�s recommendations were
implemented, neither the NTI nor
the staff was satisfied. The NTI
suffered additionally when posts of
senior officers were also not filled
up with the urgency warranted to
fulfill the needs of the Institute.
The staff discontentment rose with
the result that the government had
to send an expert committee headed
by Mr Sharat Kumar to evaluate the
situation and make suitable
recommendations. But due to
bureaucratic delays the
committee�s recommendations in
upgrading the majority of technical
posts were not implemented till
1986. When it was finally
implemented, it again became a
half-hearted affair. Only a few
posts were created after abolishing
some. Some posts could not be filled
up because the recruitment rules
continued to be ad-hoc. Many posts
are still on temporary basis
receiving annual renewal. This
proved to be a major irritant
resulting in loss of interest and
commitment by the concerned staff
in the coming years.
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28-12-1998
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3.13. Memorabilia

Dr (Mrs) Prabha Jagota
Director

My entry into the NTI, Bangalore, was in itself a memorable event.
After waiting for three and a half years for my transfer, in 1975 during the
emergency period when the GOI looked into my file and acceded to my
request for transfer from Delhi to Bangalore and posted me to NTI, my
happiness knew no bounds and I proceeded to meet the Director of this
Institute. My first meeting with Dr Nagpaul was an explosive one. I
thought of my clinical background amidst the drab settings of the Institute.
From his facial expression, it was evident that the Director did not have a
good opinion of me. I did not feel like working at NTI. Despite that, he
made sure that I assumed charge the same day before leaving. During the
course of the interview, on being asked for how long I intended to stay on
the job, I replied that it was till the time I learnt all about Mycobacterium or
till the time my husband would stay in Bangalore. In those days, my
husband was working for a pharmaceutical company based in Bangalore.
About 5-6months after joining NTI, one day in the TCCmeeting, the Director
praised me for my good work and added that he had to change his opinion
regarding female employees especially lady doctors. The experience I
had gained from my earlier stint in Municipal Corporation of Delhi stood
me in good stead in the field of public health and family planning. I also
learnt new things with a lot of zeal. I was impressed with the team spirit
and the complete freedom that I had. The Officer was free to choose
between participating in training activities or doing research work. Due to
the immense freedom I had at work, I was so deeply immersed in research
and training activities that I lost track of the time; that very freedom enslaved
me and 25-27 years of my service had passed without even realising. My
attachment to Bangalore was so strong that my family started living like
south Indians.

Dr Nagpaul wasmy source of inspiration. Even today he is a dynamic
worker with the Indian TB Association. Several years later he disclosed
to me that he was compelled to include me in the workforce of NTI, as at
that time, more than half the posts of MOswere vacant. When I think of the
long service I had rendered at this prestigious institution, I feel I was
ordained to do so largely as a design of destiny.
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Mr Simeon Ratnadurai
former Laboratory Technician 1994

The building was inadequate to house the laboratory. The rooms
were meant for some other purposes. For e.g., there was a huge grinding
stone in one room, which happened to be a kitchen. This was so heavy it
could not be shifted! So we chose to dig a pit, bury this grinding stone
and re-lay the floor! We had to plan for the cold room, incubation room,
sterilisation room and many other rooms to cater to special facilities.
Equipment came from all over. With Dr K Padmanabha Rao, Mr Cobbold
and Dr Nassau in the lead, we re-ordered the rooms, unpacked, installed
the equipment. In March 1961, after eight months of grinding work, our
laboratory became fully operational, except for the cold room. In place of
the cold room, we used four huge Philco refrigerators.

We had to innovate as we went along. For e.g., the inspissator,
which is used for cooking the media, was not available. We also used a
type of water bath so as to obtain a determined texture of the media. We
needed racks to array and keep literally hundreds of McCartney bottles,
so that reading, fetching, etc., would be easy. We put our heads together,
designed and got them done locally. We had to devise sputum boxes,
which are used to transport tightly packed and ice protected sputum speci-
men from field to the distant laboratory, fully protected from jerks and jolts
of a bumpy ride. We had other problems. We found the contamination
rates very high. We checked every step of the procedure and finally
identified that few water drops trapped in between themetal undersurface
and rubber lining of the McCartney bottle caps. It was obvious that in this
place, the sterilisation process was somehow incomplete. So we separated
the rubber lining from the metal cap, washed, dried and sterilised them
separately, then refitted them into the caps and sent them for sterilisation
again. With this we were able to check avoidable contamination. Such
operations finally led us to standardise many procedures in the laboratory,
which we now adopt as a matter of course.
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Previously the concept was to collect 24 hour sputum specimen. We
found that the results were good enough if the specimen collection was
made on the spot. However, the sputum collector has a special
responsibility. The patient�s posturewhile standingmust be that he should
place his arms on his hips while coughing to bring out the sputum. The
collection must be done in shade and the sputum collector must have
wind blowing away from him. I feel that the work done in the NTI
laboratory is of high quality. For e.g., to prepare media, we do not buy
eggs from the local market. A vehicle will go to Hesaraghatta, 26 miles
away, where only fresh eggs are procured and brought for use in the
media. The facilities are very good, as befitting a national laboratory.

E FDr. Sujatha Chandrasekaran
former CMO

On 31.1.1995, Mr Simeon Ratnadurai retired from services. Here
is what the head of section spoke of him at the felicitation function:

I feel honoured towork alongwithMr Simeon Ratnadurai; so dignified
he was; so unassuming. He never demanded anything for extra work or
special tasks done... He knew all the machines in the laboratory and
maintained them so well. There are some even now in running condition,
some 30 years after commissioning! The machines will not forget him.

E F
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Sri C Satyanarayana
former Statistical Assistant
26 & 27.1.1998

Initially, Dr Gothi was in-charge of the new Stat section. But, Dr
Nagpaul was always there to guide the section. In 1966, when we went to
Hyderabad to start the STC, he supported all of us. Through him we
learnt every working line of the STC Manual and could give guidelines to
state officers to carry out all tasks. If they implemented the tasks as
guided, that STO could independently guide all the DTCs for the state just
like the NTI. Dr Nagpaul was a great teacher... He would want everyone
to grow. Hemade us understand that SRC is not amere statistics gathering
section. It is the real next step to training. We would be in touch with the
state, the DTC and the centre. The SRC was fully operational when Dr
Arora joined. He took guidance from Dr Nagpaul, understood the idea and
the ideals.... trained himself and his staff thoroughly. He read all pages
of every report from the DTCs personally and sent constructive comments
to the respective DTCs rapidly. Our travel budget was small; so he carefully
planned visits to cover vast areas economically and especially covered
inefficient DTCs to boost up performance. During his visit, he went to
every table in the DTC, met everyone and held discussions. He made
note of all deviations, made a list for further consideration... All these
voluminous notes came in handywhen themanuals were revised in 1978...

Dr Nagpaul was a visionary. He wanted to have five regional centres
for India. Problem solving would be rapid. He wrote to Delhi many times
to create these regional centres... But, nothing came of it. We thought the
regional centres would assist NTI in creating a better atmosphere for
supervision. Till we, at the SRC, were taking action constantly, the NTP
was functioning fairly well in the southern region. Once we stopped that
the efficiency levels started declining. He gifted his Padmashree award to
the NTI. He was truly a great leader. All the functioning DTCs of that time
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had some problem or the other: no posting, no drugs, no vehicle, etc. Dr
Arora listened, he wrote down everything. Some times there would be
peculiar problems.

The SRC had complex functions. There were so many variations
possible in different DTCs and states... It was like a research team with
one leader and 20 workers. We could not order DTCs to function as
research teams.... Situations were different. To have a uniform system
throughout India, was not an easy task. Same is true today. The NRC in
Delhi was not functioning like the SRC. Once Dr NK Menon, TB Adviser
told us, we can use your reports for many scientific analysis...

I consider Dr Arora to be a �Karma Yogi�. When both regional centres
at Delhi and Bangalore were abolished, NTI was asked to do themonitoring
of the whole country. We started getting the reports from all over the
country. He perused every report and wrote his comments...He retired
and others could not handle the work load... It then became a routine
proforma reply. This is a great setback because the reports are really vital
for the programme.. Somehow I feel the philosophy at NTI has also changed
in the years...
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X-ray Technicians (46th training course 1982)
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j̀

Sitting : P.K. Nair, D.E. Johnson, P. Chandrasekhar, R. Narasimha
rao, B.R. Ballal, E. Ramasamy, P.S. Ramamurthy, A.T.A. Rao

Standing : A. Khader (Karnataka), S. Mazumdar (Assam), G.P. Varma
(M.P.), M.L. Bhandari (J. & K.), N. Rajagopal (T.N.), K. Shereef
(Karnataka), R.C. Garg (H.P.), A. Barik (M.P.)
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III International & 63rd regular DTP training course
14th January to 22nd March 1991

Sitting Floor L to R : Mr. S.K. Mishra (U.P), Mr. S. Kanagavelu (T.N.), Mr. P. Linga Raju (A.P) Mr.
M.M. Sadiq (J & K), Mr.R.S. Chauhan (U.P.), Mr. J. Raja Thinagaran (T.N.),
Mr. M. Thangavelu (T.N.), Mr. V.D. masta (Kar)

Sitting L to R : Mr. Z. Joseph (NTI), Mr J.A. Steaphen (NTI) Dr. V.K. Challu (NTI),
Mr. M.M. Chauhan (NTI), Dr. V.H. Balasangameshwara (NTI),
Dr. K. Chaudhuri (Director, NTI), Dr. (Miss) Samiha Bhagdadi (WHO-Syria),
Dr. (Mrs) Maria-Da-Gloria (WHO-Mozambique), Dr. (Mrs) Sujatha (NTI)
Dr. B. Mahadev (NTI), Dr. J.L. Jain (M.P.), Dr. Mir Azizullah Akghar
(WHO-Afganisthan) Mr. Rajan Mathew (NTI)

1st Standing L to R : Mr. S. Sathyanarayana (A.P.), Mr. S.N. Reddy (A.P.), Mrs. S. Kousalya (T.N.),
Mrs. Usha Kumari (Punjab), Mrs. E. Victor (NTI), Mrs. V.N. Saroja (NTI)
Mrs. C. Rajamani (T.N.),Mrs. A. Korah (NTI) Miss. Mezhulhunono (Nagaland),
Dr. K.N. Patni (U.P.) Mr. Bhaskar Chari (Karnataka), Mr. N.L. Narasimhaiah
(Kar), Mr. G. Prabhakara Rao (A.P.), Mr. V.V. Dwivedi (M.P.) Dr. Ali Hamid
Khaled Altalhi (WHO-Saudi Arab) Mr. D.P. Chaudhury (W.B.), Mr. Prakash
Chand Duggar (Punjab)

2nd Standing L to R : Dr. F.A. Khan (U.P.) Dr. S.K. Sil (W.B.), Dr. D.P. Sharma (M.P.)
Mr. I.A. Gogi (Karnataka)

3rd Standing L to R : Mr. G. Rajaram (A.P), Mr. R.M. Bindhnai (Orissa), Mr. M.H. Khan (U.P.)
C. Bhadre Gowda (Karnataka), Mr. D.B. Rudrappa (Karnataka),
Mr. C.K. Deshpande (A.P.), Mr. V.S. Bhaskara Rao (A.P.) Mr. D.P. Kurwade
(Maharastra), Mr. V.K. Sumant (Maharastra)
Dr. V.D. Murugesan (T.N.), Dr. Indirjit Aggarwal (Punjab), Dr. Ashok Shukla
(U.P.) Dr. S.P. Burma (A & N Island), Dr. G.G. Kulkarni (Maharastra)
Mr. M. Balakrishnan (WHO-Malaysia), Dr. R. Lalthanga (Mizoram)
Mr. Nagaraj (NTI), Mr. V. Thimmarayappa (NTI), Mr. Udhiya Kumar (NTI)


