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In the District Tuberculosis Programme in India, which is part of a national 

programme, case-finding and treatment of pulmonary tuberculosis are integrated into 
the general health services. With such an integration, it is desirable, in order to forecast 
possible achievements, to understand the additional work-load that the programme will 
impose upon the existing health institutions and to assess the potential of these 
institutions for case-finding and treatment. 

The operational study described in this paper was made under programme 
conditions in a district in South India and is an examination of the case-finding 
potential of rural health institutions, using direct microscopy of sputum for diagnosis, 
and of the additional work-load involved by such case-finding. Under the conditions 
found in the course of the study, it is clear that a substantial proportion (at least 65 %) 
of pulmonary tuberculosis cases prevalent in the district can be detected by the existing 
staffs with an easily manageable work-load. 

 
INTRODUCTION 

 
The formulation of a national tuberculosis 

programme must rest on a clear understanding 
of the epidemiological situation, on the 
availability of reliable diagnostic tools and on 
preventive and curative means that are efficient 
and cheap (WHO Expert Committee on 
Tuberculosis, 1964). Organizational aspects of 
a tuberculosis programme should take into 
consideration the epidemiological, socio-
logical, administrative and economic conditions 
in a country. While the data collected may be 
accurate and representative, even when they are 
applied objectively the weightings attached to 
the various factors may bias them to the 
detriment of the defined objectives. It thus 
becomes necessary to test in part, and even in 
full, the programme or its components to assess 
their potential for achievement. 

The National Tuberculosis Programme 
(NTP) in India is essentially a permanent 
country-wide programme based on the 
epidemiological and economic conditions in the 
country and integrated into the general health 
and medical facilities at both the rural and the 
urban levels. The programme is organized and 
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supervised by a nucleus of specialized staff at 
each administrative unit, the District 
Tuberculosis Programme (DTP) (Piot, 1962; 
Nagpaul, 1967), based on districts with a 
population of approximately 1 500 000 persons. 

The important results of the study by 
Banerji & Andersen (1963) on the awareness of 
symptoms among persons with pulmonary 
tuberculosis, have been applied to the 
operational pattern of case-finding in this 
programme. Case-finding, especially in rural 
areas, is carried out among routine out-patients 
at the dispensaries and health units. Persons 
with symptoms (mainly a prolonged cough) 
have a direct-smear sputum examination made 
and, if it is considered to be necessary, they are 
referred to an X-ray unit some distance away. 
These functions are carried out by the existing 
staff of the peripheral health institutions. 

In the evolution of such a programme, 
various assumptions, both technical and 
operational, are made; some of these 
assumptions are as follows: (1) that patients do 
seek relief from symptoms at the nearest health 
institution; (2) that, if they function 
satisfactorily, all peripheral health institutions 
can diagnose a large proportion of the cases in 
the area; (3) that the work-load due to 
tuberculosis work on each one of the health
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institutions will not upset the other work of 
these institutions; and (4) that the referral 
services for X-ray screening will be com-
plementary to sputum examinations. A series of 
doubts on these and other factors may be raised 
by persons directly or indirectly involved. 

The present study was planned to lead to 
understanding some operational aspects of 
case-finding in an integrated programme. First, 
what is the frequency of persons showing 
symptoms of pulmonary tuberculosis among 
the normal out-patient attendances at the rural 
health institutions, how many suspect cases can 
be found by radiography and how many cases 
can be confirmed bacteriologically among 
those persons showing symptoms of tuber-
culosis during a period of, say, a year? 
Secondly, what will be the work-load per 
peripheral health institution per unit of time 
(say, 1 day) due to case-finding activities, and 
can it be carried by the existing personnel at 
these institutions? Thirdly, what proportion of 
persons showing symptoms of pulmonary 
tuberculosis will be willing to, and actually 
will, attend X-ray units provided at a 
reasonable distance from their homes? 

It may be seen that the problems 
investigated are basically more quantitative 
than qualitative. In such a programme, the 
identification of a new case would be more 
relevant than a determination of whether the 
patient is excreting sensitive or resistant 
organisms. 
 

METHODS 
 
Selection of area for the study 
 

As the data sought were mostly of an 
operational nature, a basic prerequisite was that 
the study should be carried out under the 
normal administrative conditions of a 
programme, and interference, if it could not be 
eliminated altogether, should be kept to a 
minimum. 

Tumkur district (see accompanying map) in 
Mysore State was selected as the area of study. 
This district, with an area of 4052 square miles 
(10 510 km2), 2392 villages and 11 towns, 
corresponds in area and population-density to 
an average Indian district. In addition to the 
general hospital and district tuberculosis centre 
(DTC) at the district headquarters town 
(Tumkur), there are in the rural areas 94 
general health and medical institutions that are 
run by the Mysore Government. These rural 

health institutions are of different types 
depending on the functions they perform. In 
Tumkur district, three different types are recog- 

 
MAP OF TUMKUR DISTRICT, MYSORE STATE, INDIA, 

TO SHOW LOCATON, TYPE AND CATEGORIES OF 
RURAL GENERAL HEALTH INSTITUTIONSa 

 

 
 

a Institutions selected for the study are 
indicated by serial numbers. 
 

Primary health centres 
Health units 
Rural dispensaries 

Solid symbols indicate microscopy centres, 
open symbols, referring centres. 
 
nized � namely, the primary health centre 
(PHC), the health unit (HU), and the rural 
dispensary (RD). The primary health centres 
and the health units perform both curative and 
preventive functions while the rural 
dispensaries have only curative functions. 

The curative work is carried out mostly on 
an out-patient basis at all the three types of 
health institutions. The preventive functions 
carried out by the PHC are usually well 
organized and cover the fields of smallpox 
immunizations, general sanitation, family 
welfare, maternity and child health, etc., and 
are systematically organized so that each PHC 
covers an area with a population of 
approximately 75 000 persons distributed in
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TABLE 1 

TYPE AND CATEGORY  OF RURAL  HEALTH INSTITUTIONS PARTICIPATING IN THE DISTRICT 
TUBERCULOSIS PROGRAGMME(DTP) AND THOSE SELECTED FOR STUDY 

Type of health institution (HI) 

Primary  health centres 

(PHC) 

Health units 

(HU) 

Rural dispensaries 

(RD) 
All types Category  of health 

institution 
(according 
to the DTP) Total 

in the 
district 

Selected 
for 

study 

Total 

in the 
district 

Selected 
for 

study 

Total 

in the 
district 

Selected 
for 

study 

Total 

in the 
district 

Selected 
for study 

Microscopy centres 14 4 5 1 19 3 38 8 

Referring centres — — 5 4 12 3 17 7 

Total 14 4 10 5 31 6 55 15 

 
about 100 villages. The preventive functions 
performed by the health units are limited to a 
population of about 20 000 only per health unit. 

The tuberculosis programme (DTP) in 
Tumkur district was organized 2 years before 
this study was started. The tuberculosis centre 
at the district head quarters town is mainly 
responsible for organizing and supervising the 
programme in the entire district. In addition, 
the district centre runs a tuberculosis clinic in 
the district headquarters town, catering mainly 
for the population of the town and some nearby 
villages, and provides also referral services for 
patients from rural general health institutions. 
Thus, in the entire district there is only one 
specialized tuberculosis centre�the district 
tuberculosis centre. Of the 94 rural general 
health institutions, 55 were considered suitable 
to participate in the programme, that is, suitable 
in their coverage of the population and capacity 
to perform the functions. Of the 55 peripheral 
institutions, 38 are microscopy centres1 and 17 
are referring centres.2 At the time this study 
was undertaken, the programme had been 
functioning for at least a year at each peripheral 
health institution. 

 
1 Rural general health institutions provided with a 

microscope for multipurpose work such as 
examinations of sputum, blood, and stools, etc. A 
microscopist may or may not be provided, depending 
on the work-load. When a microscopist is not 
provided, laboratory work is done by some other 
category of staff trained to do the work. For the 
purposes of the DTP, these health institutions are 
called microscopy centres. 
2 Rural general health institutions, not provided with a 
microscope. For the purposes of the DTP, these are 
called referring centres, though they do not refer 
patients for sputum examination but collect sputa on 
the spot and make smears which they send to the 
nearest microscopy centre for examination. The 
results are posted back to the referring centre. 

  
Selection of health institutions within the 
district 
 

A stratified random sample of 15 rural 
general health institutions, out of the total 55 
participating in the programme, was selected 
for study. The factors considered for 
stratification were (1) the category of centre, 
namely, microscopy and referring centres; (2) 
the type of health institution, namely, primary 
health centre, health unit, and rural dispensary; 
and (3) the distance from the DTC at the 
district headquarters town to the health 
institution. Three distance strata were 
considered: less than 20 miles, 20-39 miles and 
over 40 miles (<32 km; 32 km - 63 km; >64 
km). One centre from each stratum was 
randomly selected, giving a total sample of 15 
centres. Three strata did not have centres. Some 
centres changed to another type during the 
course of the study. Table 1 shows the different 
categories of peripheral health institutions in 
the district and those selected for study. 
 
Personnel for the study 

 
The general planning and supervision of the 

study were carried out by one medical officer 
from the National Tuberculosis Institute, 
Bangalore (NTI). The field-personnel consisted 
of two health visitors, one laboratory 
technician, and a laboratory attendant from 
NTI, formed into two investigating teams. The 
first team (team A) consisted of one health 
visitor and the laboratory technician while the 
second (team B) consisted of one health visitor 
and the laboratory attendant. 

Team A normally worked at a microscopy 
centre and team B at the referring centre. The 
work of these two teams was co-ordinated by a 
senior health visitor from NTI. 
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Duration of study 

At each selected health institution, one of 
teams worked for a period of 1 month or 26 
consecutive, full working days, excluding 
travel-time. The study lasted from 1 February 
1966 to 21 December 1966. 

The following terms are used in this report 
of the study: 

Out-patients: General out-patients attending the 
health institution because of any complaints 
including those suggestive of tuberculosis. 

New patient: General out-patient who is not 
actually on treatment on the day of visit to 
the institution. 

Old patient: General out-patient who is actually 
on treatment and has returned basically to 
collect medicines. 

Case of tuberculosis: Applies to an out-patient 
in whom the diagnosis of pulmonary 
tuberculosis has been established 
bacteriologically. 

New case: A case of pulmonary tuberculosis 
which has been diagnosed as a case for the 
first time, i.e., the patient is not on the case-
index of the programme. 

Old case: A case of pulmonary tuberculosis 
which has been diagnosed earlier in the 
tuberculosis programme. To assess whether 
a case of tuberculosis is old or new, the 
district case-index (see below) is checked. 
It may be pointed out that a new general 
out-patient may represent an old case of 
tuberculosis. 

Symptom elicitation 

On each working day, the investigating 
health visitor sat with the doctor of the health 
institution, while symptoms as defined above 
were elicited from each out-patient by the 
doctor. The elicitation was done initially by 
asking non-suggestive questions such as “What 
are your complaints?” and “Any other 
complaints? ”. If a description of the defined 
symptoms was not forthcoming through these 
non- suggestive questions, the doctor then 
asked leading questions, such as “Do you have 
a cough? ”, “Do you have a chest-pain? ”, etc. 
If, either as a result of non-suggestive 
questioning or of suggestive questioning, any 
defined symptoms were described, the person 
was considered as being “symptomatic” for 
pulmonary tuberculosis and was immediately 
passed on to the investigating health visitor 
who requested all necessary details for the 
preparation of an “individual form”. 

The individual form : initiation  

The individual form was initiated by the 
investigating health visitor for all new out-
patients considered symptomatic by the doctor 
or by himself.  The identification particulars of 
the patient and his symptoms were recorded, 
taking due care to obtain, as accurately as 
possible, an estimate of the duration of each 
symptom. 

Sputum collection and examination 

At the microscopy centre, the symptomatic 
patient was sent with his individual form to the 
investigating laboratory technician, who 
checked the identification, and collected, 
processed and examined the sputum while the 
person waited. Relevant entries were made on 
the individual form and the person was sent 
back to the health visitor. Sputa were examined 
by the direct-smear-Ziehl-Neelsen staining 
technique by the NTI investigating laboratory 
technician at the microscopy centre itself. If the 
person was not willing to wait for the result of 
the sputum examination, he was asked to return 
in 24 hours. 

At the referring centre, the laboratory 
attendant collected the sputum, prepared 
smears, then sent the person back to the health 
visitor. The prepared sputum-smears were sent 
to the microscopy centre for processing and 
examination. The person was asked to return in 
48 hours for the result of the examination. 

Referral for X-ray 

Both at microscopy centres and at referring 
centres, the symptomatic patient was advised 
by the doctor to go for an X-ray examination, 
irrespective of his sputum result. If he was 
willing, the person was given a referral slip and 
was asked to attend the DTC for radiography. 
He was advised to return for his X-ray result 
after 10 days and was then also given the result 
of his sputum examination at the microscopy 
centre. Treatment was started if the sputum was 
positive. 

Preparation and maintenance of lists of 
Referred patients 

A list, with entries identifying each person 
referred for X-ray, was prepared by the health 
visitor. The date on which the person returned 
to the institution for the X-ray result and the 
date on which the X-ray result was received 
from the DTC were recorded by the health 
visitor. Later in the programme, these entries 
were made by the doctor attached to the 
institution. The lists were collected from the 
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doctor 1 month after the last date of the study 
in the institution. 
 
Card-index of X-rayed patients: preparation 
and maintenance 

A card-index of names was maintained by 
the senior health visitor for all persons X-rayed 
each day at the DTC during the entire study-
period and for 1 month afterwards. This was 
maintained in order to get an accurate 
indication of whether the patients did report for 
X-ray and, if so, when. 

Through periodic checking of this card-
index, particulars concerning the reporting by 
referred persons for X-ray examination were 
entered on the individual forms by the senior 
health visitor. Those persons who did not report 
with the 1 month of the date of issue of the 
referral slip were considered as “not reported”. 

 
Symptomatic patients 

Four categories of new out-patients aged 10 
years and over were considered symptomatic in 
respect of tuberculosis and therefore eligible 
for further action. Out-patients aged below 10 
years were not eligible. The categories were as 
follows: 

(1)  A cough for more than 1 week; 
(2)  A chest pain for more than 1 month; 
(3)  A history of haemoptysis; 
(4) A fever for more than 1 month. 

 
Analysis of data 

The data collected on the individual forms 
for each symptomatic patient, and the data on 
actual distribution of new out-patients were 
analysed in 10-year age- and sex-groups. As 
the age-groups did not show marked 
differences, only three broad age groups, 
namely, 10 -24 years, 25-44 years and 45 years 
and above have been presented. The 
information for the 0-9 year age-group is 
presented only for out-patient attendances, 
since they were not eligible for symptom-
elicitation or for sputum examination. 

As a stratified random sample of peripheral 
health institutions was included in the study, 
quantification of the objectives was done by the 
“ratio estimate method” using the estimated 
totals. These ratios were also calculated 
separately by treating the material as a simple 
random sample. The comparison of the two sets 
of calculated ratios did not show marked 
differences. Hence, for further analysis, the 
material was treated as a simple random sample 

in order to get a reasonable number of persons 
in each category for detailed analysis by age, 
sex, etc. 
 

FINDINGS 

Out-patient attendances at the peripheral 
health institutions 

In India there are normally no regulations 
governing the area or population that medical 
institutions, especially in the rural areas, may 
serve for curative purposes. Thus, each rural 
health institution serves the population in the 
village or town where it is situated and in the 
surrounding areas irrespective of administrative 
jurisdiction such as district, state, etc. Further, 
there are several categories of rural health 
institutions; in the study reported here, the 
district had three district types, namely, the 
primary centres, the health units and the rural 
dispensaries as described previously. Table 2 
shows the nature of out-patient attendances at 
the selected institutions. 

It can be seen that, on average, there were 
27 new out-patients in the age-group 10 years 
and over at a health institution each day among 
whom case-finding for tuberculosis would have 
to be carried out. The microscopy centres, 
particularly the PHCs, however, had higher 
out-patient attendances than the referring 
centres. Of the total new out-patients, about 9 
% did not come personally for medicines but 
sent a representative who described the 
patients’ complaints to the doctor and collected 
medicines. These represented patients were not 
eligible for registration even though the 
representatives described symptoms suggestive 
of pulmonary tuberculosis. 

Table 3 gives the breakdown by sex and 
age of the new out-patients during the period of 
study at all the health institutions selected for 
the study. It can be seen that for both sexes 
combined the proportion in different age-
groups is similar, except, in the elderly. 
According to the most recent census data of the 
total general population in Tumkur district, 
29.5% were in the 0-9 years age group, 28.2% 
in the 10-24 years group, 25.5 % in the 25-44 
years group and 16.8% in the group 45 years 
and over. The age distribution of the out-
patients in the age-groups is thus similar to the 
age distribution of the general population. 

The number of female outpatients was 
about half that of males and the sex ratio 
showed some significant variations from one 
agegroup to another. In the 0-9 years age-group
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TABLE 2 

NUMBER OF INSTITUTIONS SAMPLED, NUMBER OF DAYS WORKED BY THE INVESTIGATING TEAM 
AND NATURE OF OUT-PATIENT ATTENDANCES AT THE SELECTED HEALTH INSTITUTIONS 

Microscopy centres Referring centres 
Particulars 

PHC HU RD HU RD 
All centers 

Total No. of institutions in the category included in    
sample 

4 1 3 4 3 15 

Total No. of actual days worked by investigating 
team 

105 29 81 108 79 402 

Total new out–patients (all ages) 6988 947 3098 1843 2005 14881 

Total old out–patients (all ages) 2559 150 646 501 352 4208 

Total new out-patients in age-group 10 years and 
over 

4944 619 2264 1379 1586 10792 

Average new out-patients, age 10 years and over, 
per day per H1 

47.1 21.3 28.0 12.8 20.1 26.8 

 
1000 males, in the 10-24-years age-group 461, 
in the 25-44 age-group 617 and in the 45 years 
and over age-group there were 382. In the 
general census population, the sex ratio showed 
a steady decline from 1039 females per 1000 
males in the 0- 9 years age-group to 803 
females per 1000 males in the 45 years and 
over age-group and this could partly account 
for the variations of sex ratio in out-patients. 
 
Symptomatic patients among new out-patients 
at health institution 

Patients may attend a rural general health 
institution for the relief of chest symptoms or 
for any other complaints during the 
investigation of which chest symptoms may be 
elicited. Among the total out patients in the 
age-group 10 years and over (10 792), there

were 724 symptomatic patients who 
complained of chest symptoms as defined 
above, either spontaneously or as a result of 
leading questions being asked. Table 4 gives 
the breakdown by age and sex of the total new 
out and the symptomatic patients aged 10 years 
or over. It can be seen that nearly 7 % of the 
total new out-patients in this group are 
considered to be symptomatic. This proportion 
increases steadily with age for males but for 
females there is no increase in the higher age-
groups- a pattern which has been observed also 
for tuberculosis prevalence rates in the same 
district (Raj Narain et al., 1963). 

Satisfactory spot-specimens of sputa were 
collected from 97 % of the symptomatic 
patients, and from the remaining 3 % overnight 
samples were requested and obtained.  Thus, all 

 
 

TABLE 3 

DISTRIBUTION BY AGE AND SEX OF THE NEW OUT–PATIENTS AT ALL HEALTH INSTITUTIONS 
DURING THE STUDY PERIOD 

Age 0–9 years Age 0–24 years Age 25–44 years Age�45 years All ages 
New out-patients 

M F M F M F M F M F 

Total new out–patients 2426 1663 2977 1372 2551 1575 1676 641 9630 5251 

Percentage of total 
 in sex-groups 

25.2 31.7 30.9 26.1 26.5 30.0 17.4 12.2 100 100 

Percentage of total 
 in both sexes 

27.5 29.2 27.7 15.6 100 
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TABLE 4 
DISTRIBUTION OF THE NEW OUT–PATIENTS AND TUBERCULOSIS SYMPTOMATIC PATIENTS 

AMONG THEM BY AGE AND SEX 

Age 10–24 years Age 25–44 years Age�45 years All ages Out-patients and symptomatic 
patients 

M F M F M F M F M+F 

Total new out–patients 2977 1372 2551 1575 1676 641 7204 3588 10792 

Total symptomatic patients 48 38 199 134 247 58 494 230 724 

Percentage of symptomatic 
patients 1.6 2.8 7.8 8.5 14.7 9.0 6.9 6.4 6.7 

 
the 724 sputum samples were considered as 
satisfactory specimens. 
 
Nature of symptoms among patients considered 
symptomatic 
 

Whereas the severity and duration of the 
symptoms were different for different persons 
(though the duration, as quoted by the person, 
may be open to doubt as being purely 
subjective), the fact that description of a 
symptom or symptoms was spontaneous, or 
was elicited by active suggestive questioning, is 
highly relevant to the study. It is significant that 
723 of the 724 persons considered symptomatic 
gave a history of coughing for various 
durations, either spontaneously or after 
suggestive questioning, though it is recognized 
that among all these persons coughing was not 
the presenting symptom. Since almost all 
patients had coughing as one of their 
symptoms, the nature of the symptoms is 
related in Table 5 to coughing alone and to 
coughing with any other symptoms. 

It is observed that 622 out of 724 
symptomatic patients spontaneously 
complained of coughing (85.9 %) and, of the 
remaining 102 symptomatic patients, 101 
described a history of coughing on being 
actively questioned. One symptomatic patient 
had chest pain as the main symptom and did 
not have a cough. 
 
Duration of symptoms 

As most of the direct-smear positive cases 
diagnosed in the study were in the 622 persons 
complaining spontaneously of a cough (as will 
be seen below), these patients are considered in 
relation to the duration of the symptom. It is 
significant that more than a third of the patients 
described a history of coughing up to 13 days 
only, i.e., 1 completed week (see Table 6). 
 
Cases among the symptomatic patients 

A total of 45 new cases were diagnosed 
bacteriologically among the total new (724) 
symptomatic patients. Of these 45 cases, 44

 
TABLE 5 

DISTRIBUTION OF SYMPTOMATIC PATIENTS BY AGE, SEX AND NATURE OF SYMPTOMS 

Age 10–24 years Age 25–44 years Age �45 years All ages 
Symptoms 

M F M F M F M F M+ F 

Cough (spontaneous) 44 34 173 113 211 47 428 194 622 

Cough (elicited)   4   4   26  20  36  11  66   35 101 

Cough with chest pain a  26  19 143    106 178  41 347 166 513 

Cough with fever b  25  25  84   74  98  30 207 129 336 

a Cough and chest pain both either elicited or spontaneously described. 
b Cough and fever both either elicited or spontaneously described. 
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TABLE  6 

SYMPTOMATIC PATIENTS WITH SPONTANEOUSLY DESCRIBED COOUGHING DISTRIBUTED BY 
THE DURATION OF COUGH 

Duration of symptoms 
(completed weeks)  

1 2 3–4 5–8 9–13 �14 
Total 

No. of patients with cough 241 106 96 42 25 112 622 

 
were from those patients who described a 
history of coughing alone or a cough in 
association with any other symptoms where 
coughing was reported spontaneously. The 
single remaining person also had a cough but 
the information was elicited. Of the total 
symptomatic patients, 6.2 % were positive 
bacteriologically, while 7.1 % with 
spontaneously described coughing, 7.4% with a 
cough and chest pain, and 8.9% with a cough 
and fever were bacteriologically positive. 
(During the study, a total of 114 cases, suspect 
cases and extrapulmonary cases, were 
diagnosed. After careful consideration of all the 
available data and history of the patients, 45 
were considered as new bacteriologically 
confirmed cases from among the new 
symptomatic cases. A total of 55 old cases 
already under treatment or previously 
registered on the tuberculosis case-index 
maintained at the DTC, though still showing 
symptoms, are not included in the 724 new 
symptomatics. Some of the old patients were 
actually under treatment and had come for a  

routine examination while others had either 
stopped or completed their initial course of 
chemotherapy. In addition to the above, 7 new 
radiologically detected cases from among the 
new symptomatic 7 extrapulmonary cases (not 
symptomatic above) were also diagnosed (see 
Appendix Table 2).  

Thus it appears that positivity rates are 
almost similar whichever of the above-
mentioned combinations is considered, but in 
certain combination, such as “coughing and 
chest pain” or “coughing and fever” a 
proportion of cases is missed (Table 7).  On 
examining the number of cases relation to the 
duration of a spontaneously described coughs 
(Table 6), it is found that among those persons 
with cough or less than 2 weeks, i.e., from 241 
symptomatic patients, only 1 out of the 44 
cases was diagnosed. Therefore, by examining 
the sputa of 381 persons who spontaneously 
described a cough of more than 2 weeks’ 
duration, we would still find that 43 out of the 
45 cases were confirmed bacteriologically and 
11.3% of total sputa collected would be positi- 

 
 

TABLE  7 

YIELD OF BACTERIOLOGICALLY CONFIRMED CASES AMONG DIFFERENT CATEGORIESS OF 
SYMPTOMATIC PATIENTS 

Age 
10–24 years 

Age 
25–44 years 

Age 
� 45 years All ages   New bacteriologically 

confirmed cases among: 

M F M F M F M F M+F 

Total symptomatic patients 2 3 18 5 16 1 36 9 45 

Cough(spontaneous) 2 3 18 4 16 1 36 8 44 

Cough(elicited) — — — 1 — — — 1    1 

Cough with chest pain 1 3 15 4 14 1 30 8 38 

Cough with fever 1 3    9 5 11 1 21 9 30 
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-ve. Of the 45 cases, 36 were found among 
males who reported coughing spontaneously, 
indicating a high case-yielding potential in this 
group. 
 
Behaviour of rural patients towards referral for 
X-ray 

The District Tuberculosis Programme in 
India provides for the referral of symptomatic 
patients from rural general health institutions to 
the DTC for X-ray examinations. The X-ray 
unit (using 70-mm film) is available in an 
average district only at the DTC at the district 
headquarters. Those persons found to be 
bacteriologically negative at the general health 
institutions in rural areas and those for whom 
the medical officer of the health institution 
feels that an X-ray is required, are referred to 
the DTC, which is, on average, about 35 miles 
(about 55 km) away from the peripheral 
institution.  

However, in the study (see “Methods”), all 
persons from whom sputum was collected were 
referred for X-ray examination in order to study 
the behaviour of symptomatic patients in the 
rural areas towards referral for X-ray. It was 
decided to study referral in relation to total 

 
symptomatic patients as it was felt that certain 
basic operational questions might have to be 
answered; for instance, instead of collecting the 
sputa of all symptomatic patients at the rural 
health institutions, would it be possible to refer 
them all to the DTC for X-ray and make a 
sputum examination when they subsequently 
returned for the result? Table 8 shows the 
behaviour of symptomatic patients towards X-
ray referral. 

It was observed that 490 of the 724 
symptomatic patients, i.e., about 68% of the 
total, were willing to attend for X-ray at the 
DTC. The proportions were the same in 
different agegroups or at different kinds of 
peripheral health institutions. Of these 490 
persons, only 76 (15.5%) attended for X-ray 
and of the 76 who attended only 55 returned to 
the peripheral health institution for the result. 
Among the 76 persons who attended for X-ray, 
7 new radiologically positive “cases” were 
diagnosed which were bacteriologically 
negative. A reasonable motivation was given to 
the patients to attend for X-ray and still only a 
small proportion attended within 1 month of 
referral. Thus there is a strong suggestion that 
X-ray referral plays a modest role in case-find- 

 
TABLE 8 

 
BEHAVIOUR OF SYMPTOMATIC PATIENTS TOWARDS REFERRAL FOR X–RAY AT THE DISTRICT 

TUBERCULOSIS CENTRE 
 

Age 
10–24 years  

Age 
25–44 years  

Age 
� 45 years  All ages  

Behaviour pattern  
M F M F M F M F M+ F 

Total symptomatics  48 38 199 134 247 58 494 230 724 

Of total symptomatics, 
those willing to attend for X–ray 

39 25 149 86 169 22 357 133 490 

Of those willing,  
those who attended for X–ray 

7 4 26 10 26 3 59 17 76 

Percentage of the willing who attended 
for X–ray 17.9 16.0 17.4 11.6 15.4 13.6 16.5 12.8 15.5 

Of those who attended for X–ray,  
those who returned for result  

4 3 18 8 19 3 41 14 55 

Bacteriologically confirmed cases among  
those willing to attend for  X–ray 

2 3 17 4 13 — 32 7 39 

Of those bacteriologically confirmed 
cases willing  
to attend for X–ray  
those who attended 

— 2 6 — 3 — 9 2 11 

Of those bacterollogically confirmed 
cases who 
attended for X–ray,  
those who returned for result  

— 2 5 — 3 — 8 2 10 
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ing activities at the rural institutions and X-ray 
screening, through routine referral of all 
symptomatic patients, cannot be considered as 
practicable. 

Further, it may be argued that of the 76 
persons who attended, possibly all sputum-
positive cases may have been included. It is 
observed that of the 45 sputum-positive cases, 
39 were willing to go for X-ray while only 11 
actually attended. Thus, at best, if all 
symptomatic patients at rural health institutions 
were referred for X-ray without prior sputum 
examination, only 11 sputum positive cases 
might have been diagnosed. 

Of the 11 sputum-positive patients who 
attended for X-ray, 10 returned to health 
institution for the result of their X-ray 
examination (since X-ray results are not given 
on the spot at the DTC but are sent by post to 
the referring health institution) while of the 7 
new X-ray-suspected cases, 5 persons returned 
to obtain the result. 
 
Factors influencing sputum case-finding and X-
ray referral at the peripheral health institutions 
 

A number of factors can be visualized 
which may influence case-finding in a 
tuberculosis programme in India; to quote a 
few: the prevalence and incidence of disease in 
the community, prevalence of other conditions 
that give rise to symptoms similar to those of 
tuberculosis, the number and capacity of the 
health institutions, the quality of specimens 
collected and the examinations made, etc. in 
addition, certain operational factors are relevant 
to case-finding and will now be considered. 

 
Role of distance between the patient’s 
residence (village) and the peripheral health 
institutions  

In the district where the investigation was 
under taken, it was estimated that a health 
institution normally covers an area with a 
radius of about 6 miles (nearly 10km). The map 
of the district (p. 876) shows the distribution of 
health institutions. The population covered by 
each type of health institution, however, differs 
considerably, depending on the type of health 
institution. 

Table 9 demonstrates that the majority of 
symptomatic patients (84%) come from a 
distance of up to 4 miles (6 km) from the 
peripheral health institution. in all, 33 of the 45 
(73%) cases are diagnosed from among these 
symptomatics. Centralization of sputum 
examination, either at the district centre or at 
some divisional centres, may not achieve the 
same coverage. However, to what extent can 
decentralization be achieved? That is, should 
each of the 2392 villages in Tumkur district 
have a health institution, or, if not, how many 
villages can a peripheral health institution 
serve? It is difficult to obtain an answer to these 
questions, based on the findings of the present 
study since the area served by each rural health 
institution would have to be known accurately. 
But, as shown below in the Discussion, it can 
be said that all the rural health institutions have 
the capacity to diagnose a large proportion of 
the total cases in the entire district. 

Duration of cough and yield of cases 

The duration of a cough in relation to 
spontaneously reported coughing has already 
 

TABLE 9 

SYMPTOMATIC  AND  BACTERIOLOGICALLY  CONFIRMED  CASES  AMONG  PATIENTS  DISTRIBUTED 
ACCORDING  TO  THE  DISTANCE  FROM  RESIDENCE  (VILLAGE)  TO  THE  RURAL  HEALTH 

INSTITUTION 

Distance from residence to peripheral health 
institution 
(miles) Types of patient 

0 1–2 3–4 5–6 �7 

Total 

Total symptomatic patients 256 192 162 56 58 724 

Percentage of symptomatic cases from different 
distances 

35.4 26.5 22.4 7.7 8.0 100.0 

Bacteriologically confirmed cases 17 9 7 5 7 45 

Percentage of cases from different distances 37.8 20.0 15.6 11.1 15.6 100.0 

Bacteriologically confirmed cases as a 
percentage of total symptomatic patients 

6.6 4.7 4.3 8.9 12.1 6.2 
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been examined. It was also surmised that the 
duration of the cough, as quoted by the patient, 
might not be reliable, though efforts have been 
made to assess the duration as accurately as 
possible. It can be further examined in relation 
to the yield of cases from among patients with 
different durations. In Table 10, an analysis is 
given of the duration of spontaneously reported 

 
symptoms in relation to case-yield. It is 
observed that as the duration increases, the 
yield of cases also increases until the 26th 
week. A cough persisting beyond 6 months 
appears to be probably more often due to 
reasons other than tuberculosis. 

Quality of sputum processing and examinations 
Over- and under-diagnoses are recognized 

hazards in X-ray reading and sputum 
examination techniques. These hazards may be 
increased in an integrated programme when 
sputa are collected and examined by personnel 
who are not formally trained in laboratory 
techniques. This aspect will be dealt in another 
paper. In the present study, sputum samples 
were not cultured and radiological findings 
were not available for the bacteriologically 
confirmed cases. The sputa were, however, 
collected, processed and examined by an NTI 
technician. To ascertain the quality of this 
examination, the smears prepared were 
submitted to a second reading at the NTI 
laboratory. It was found that of the 45 positive 
smears re-examined at NTI, 4 smears were 

considered negative by the second examiner. A 
second sample of sputum was collected from 
these 4 patients and on examination, all 4 were 
found positive by reliable NTI readers. The 
error in the re-examination of the first smear is 
likely to have been due to the fact that smears 
were stored for a period before the second 
examination. It could be concluded that the 45 
smears classified as positive by the field-
technicians were truly positive for acid-fast 
bacilli on direct microscopy. 

 
Persons returning for sputum results 

At the microscopy centre, sputa collected 
from symptomatic patients were examined at 
once and the results were given to the person 
immediately. Even so, some could not wait for 
the result and preferred to return later in the day 
or another day. However, 95 % either waited 
long enough for the result or returned for the 
result, the majority being in the former 
category. 

At the referral centres, sputa were collected 
as at the microscopy centres, and smears were 
made and sent to the microscopy centres for 
examination. The patients were, therefore, 
asked, as a routine, to come back after 48 hours 
for the result. At these centres only 71.3% 
returned for the result. Among the 24 new 
bacteriologically confirmed cases diagnosed at 
the microscopy centres, all were in patients 
who waited for the result of sputum 
examination. At the referring centres, of the 21 
cases diagnosed, 6 patients did not return after 
48 hours to obtain the result of the sputum 
examination. 

 
Reasons for not going for X-ray 

Of the 234 symptomatic patients not willing 
to go for X-ray examination (Table 8), 171 
(73%) reported that they could not go because 
of financial difficulties, 42 (18%) refused 
without giving any special reasons, and the rest 
gave other reasons. 

Symptomatic patients not willing to go for 
X-ray were studied according to the distance 
from their homes to the DTC. It was observed 
that in any distance-group, nearly 30 % were 
unwilling to go for an X-ray. Thus, distance of 
the DTC from their homes did not influence 
their willingness. 

The influence of distance was studied 
among those patients willing to go for an X-ray 
but who did not actually attend. No pattern was 
seen. Thus it can be observed that distance 

 
TABLE 10 

 
PROPORTION OF BACTERIOLOGICALLY CONFIRMED 

CASES AMONG SYMPTOMATIC PATIENTS WITH 
DIFFERENT DURATION OF COUGHING 

SPONTANEOUSLY DESCRIBED 
 

Duration 
of cough 
(completed 
weeks) 

Symptomatic 
Patients 

Bacterio– 
logically 

confirmed 
cases  

Proportion 
of cases 

       1 241    1   0.4 

     2      106    6   5.7 

  3–4   96 12 12.5 

  5–8   42    7 16.7 

  9–13   25   5 20.0 

14–26    29   6 20.7 

27–52    36    4   11.1 

    �53    47   3    6.4 

Total  622  44 7.1 
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from home to the X-ray centre does not play a 
key role among those who are either willing or 
unwilling to go for X-ray examination. 

 
DISCUSSION 

 
 The basic prerequisite for integration of 
tuberculosis services exists in India; this is the 
network of general health and medical 
institutions. At the present stage, integration is 
limited to case-finding and treatment while 
BCG-vaccination is still done on a mass-
campaign basis. At the general health 
institutions where the tuberculosis programme 
is integrated, no extra staff are provided for this 
work, which is carried out by the existing staff. 

In the present study, some operational 
aspects of case-finding at these institutions are 
examined—namely, the workload due to 
tuberculosis case- finding, the potential case-
yield in an Indian district if case-finding is 
carried out according to the methodology laid 
down in the programme, and the behaviour of 
symptomatic patients towards referral for X-ray 
examination. 

 
Workload due to tuberculosis case-finding at 
the rural general health institutions 

With the introduction of the district 
tuberculosis programme, case-finding through 
direct microscopy of sputa of out-patients with 
symptoms suggestive of pulmonary 
tuberculosis, and treatment of cases diagnosed 

 
on an ambulatory basis, are carried out by the 
rural general health institutions. The case- 
finding aspects include selection of out-patients 
for sputum examination, collection, preparation 
and examination of sputa, and maintenance of 
the requisite records. As no special 
microscopist is provided exclusively for 
tuberculosis work, it would be imperative to 
assess the work-load due to tuberculosis case-
finding. The work-load depends mainly on the 
average daily out-patient attendances at these 
health institutions. Table 11 indicates the 
estimated work load and the annual case-yield 
(based on 312 working days per annum) if all 
the general health institutions participated in 
case-finding at the same intensity as in the 
study sample, it is seen that in the district 
selected for the study, the average daily new 
out-patients (aged 10 years and over) varied 
from 13 to 47 only, of whom I was considered 
as symptomatic. Thus on each day, on an 
average, only 1 sputum need be examined at 
each one of the peripheral institutions. Indeed, 
in many smaller institutions it is only 1 every 
alternate day. Even at the primary health 
centres where the out-patient attendances are 
the largest, each centre, on an average, has to 
examine only 2 sputa per day. All primary 
health centres and many rural institutions with 
larger out patient attendances are already 
provided with a microscopist for multipurpose 
laboratory work. It can therefore be concluded 
that tuberculosis case-finding at the rural gene- 
 

TABLE 11 

ESTIMATED WORK-LOAD AND CASE-YIELDa   AT VARIOUS HEALH INSTITUTIONS 

Microscopy centres Referring centres 

Particulars PHC HU RD HU RD 

Average 
for all 
HIs 

in the 
district 

Total No. of rural health institutions in the 
district 

14 5 19 5 12 — 

Total No,. of out– patients per day per health 
institution age �10 

47 21 28 13 20 27 

Symptomatic patients age�10 per HI per 
day(cough volunteered, more than 2 weeks 
duration) 

2 1 1 1 1 1 

Symptomatic patients age�10 per HI per 
annum (sputa to be examined per HI per 
annum) 

500 260 250 180 230 300 

Cases that can be diagnosed per HI per annum 30 40 30 30 40 30 
Cases that can be diagnosed at all HI per 

annum 
450 210 580 150 470 1870 

a All values in rows 2—6 have been calculated by applying specific rates. Values in rows 2 and 3 have been rounded 
off to the nearest unit, those in rows 4-6 to the nearest 10. Row 6 has been estimated independently of row 5 in order to 
avoid magnification of the corrections (to the nearest 10) which have been adopted in row 5. 
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TABLE 12 

CASE-FINDING POTENTIAL OF ALL RURAL HEALTH INSTITUTION IN 1 YEAR 

Case–load Estimated annual case–yield  Estimated 
total 

Population 
(1966) 

Estimated 
population 
age�10 

years 

Direct 
smear 

Added 
by culture 

Direct 
Smear 
cases 

Percentage of 
direct smear 

case load 

Percentage 
of total 

case load 

District HQ town 56 000 40 000 110 a 50 a 200 b NA c NAc 

Rural areas 1 466 
000 

1 033 
000 2 890 1 340 1 740 60.2 41.1 

Total  districts 1 522 
000 

1 073 
000 

3 000 1 390 1 940 64.7 45.6 

a  For calculation of the case-load in the district headquarters town, the same rates as for rural areas are 
adopted. 

b  The DTC in Tumkur on average diagnoses about 300 bacteriologically confirmed (by direct smear) cases 
per year. Many of these cases are from the rural areas.  If the rural health institutions work at a capacity as 
indicated in the study, a proportion of these cases would probably be diagnosed at the rural health institutions 
themselves. Hence an arbitrary number of 200 cases diagnosed bacteriologically at the DTC has been adopted to 
indicate the performance at the optimum functioning of the case- finding at the DTC if all participating rural 
health institutions work at the level indicated in the study. 

c  NA= not applicable. The DTC at the district headquarters town caters not only to the patients from the 
town but also to those from the rural areas. Some patients from rural areas go directly to the DTC for diagnosis 
and treatment. 

 
ral health institutions on an integrated basis 
does not justify the provision of a specialized 
worker and can be carried out by the existing 
staff. 
 
The capacity of rural health institutions to 

diagnose cases, i.e., the case-finding 
potential of the rural health institutions 

If all the 55 participating health institutions 
in the district work at the same intensity for a 
year, as was done in the study sample during 
the study period, it can be estimated that from 
among the new out patients in the age-group 10 
years and over, examining the sputa of all 
patients with a spontaneously described cough 
of more than 2 weeks duration, 1870 cases can 
be diagnosed bacteriologically (Table 11). 

Of the 43 cases diagnosed during the study 
(from among those with spontaneously 
described coughing for more than 2 weeks), 3 
were from outside Tumkur district and hence 
may not represent the Tumkur district case-
load. Then, of the estimated 1870 cases that can 
be diagnosed during a year, 130 cases (at the 
rate of 3: 43) can be estimated as cases from 
outside the district. Thus 1740 cases will be 
from within the district. 

Table 12 represents the case-finding 
potentials of all the rural health institutions 
during a period of 1 year. The district case-load 
at any one point of time has been calculated on 
the basis of a carefully conducted prevalence 
survey1 in the district (Raj Narain et al., 1963). 
That survey indicated the prevalence of direct 

smear-positive cases at 2.5 per 1000 of the 
population aged 10 years and over. Sputum 
cultures added another 1.6 per 1000, making 
the prevalence of all bacteriologically 
confirmed cases 4.1 per 1000 of the total 
population in the age-group 10 years and over. 

Working at the intensity reported in the 
study, the health institutions in the rural areas 
alone will be able to diagnose about 60 % of 
the point prevalence of direct smear-positive 
cases of pulmonary tuberculosis or about 41 % 
of the point prevalence of all cases confirmed 
by smear or culture in the rural areas of the 
district (see Raj Narain et al., 1963). If the 
achievements of the district tuberculosis centre 
are included, it can be seen that 65% of the 
point prevalence of direct smear-positive cases 
in the district can be diagnosed in the 
programme during the period of 1 year. Thus, 
provision of facilities for the direct-smear 
sputum examination of symptomatic out-
patients at the peripheral health institutions and 
their optimum functioning will result in the 
diagnosis of a substantial proportion of cases in 
the district. 

 

1 The district case-load estimated as point 
prevalence based on the prevalence survey has been 
adopted as a yard stick for comparison of case-yield. 
However, the true yard stick for comparison against 
the annual case-yield will have to take the entire 
dynamics of epidemiology (namely, incidence, deaths, 
etc.) into consideration. Similarly, the case-load also 
constitutes the old cases while they are excluded from 
among the case-yield. 
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Without an integrated tuberculosis 

programme, the DTC at the town could, in 
isolation, diagnose bacteriologically, at best, 
about 400 cases per annum, i.e., about l0% of 
the total prevalence. Thus the tuberculosis 
programme could improve the achievements 
several times. The achievements in terms of the 
yield of bacteriologically confirmed cases is 
also much higher than the yield of a mass case-
finding programme utilizing one mobile X-ray 
unit in the district (National Tuberculosis 
Institute, unpublished data). 

Based on the findings, it can be estimated 
that during the period of 1 year, nearly 17000 
sputa will have to be examined at all the 55 
rural health institutions in the district to 
diagnose bacteriologically 1870 cases. This 
would represent the optimum achievement for 
sputum case-finding at these health institutions. 
However, in several districts where the 
programme has been implemented, the 
achievements in terms of the numbers of sputa 
examined, the number of cases diagnosed and 
the cases diagnosed in relation to number of 
sputa examined are smaller. This indicates that, 
while the programme has a reasonable case-
finding potential, several operational aspects of 
the programme (e.g., provision of necessary 
supplies, training, selection of patients for 
sputum examination, etc.) will have to be 
carefully considered to achieve the optimum. 

 
Contribution of the X-ray facility at the district 
head quarters town 

The contribution of the static X-ray unit at 
the DTC has been examined from two different 
aspects in relation to persons referred for X-ray 
examination from the rural health institutions to 
the DTC. Firstly, what would be the additional 
yield of suspect cases if symptomatic patients 
who are sputum-negative were referred for X-
ray; and secondly, what would be the yield of 
bacteriologically positive cases if, instead of 
first examining the sputa of symptomatic 
patients, they were first referred for X-ray and  

 
only after the X-ray result had been obtained 
were they subjected to a sputum examination? 
Due to various operational factors, the 
additional yield of suspect cases would seem to 
be small: about 300 additional suspect cases 
would be diagnosed in the entire district during 
1 year. Similarly, the yield of bacteriologically 
confirmed cases would be small if an initial X-
ray were insisted upon, i.e., about 430 cases 
would be diagnosed (11 out of 45 in the study). 
Thus, to the rural patients, X-ray referral has 
very limited potential and a greater stress 
placed on the sputum smear is operationally 
justified. 

 
CONCLUSIONS 

 
(1) Since coughing is the major symptom 

of pulmonary tuberculosis, case-finding can be 
carried out among new out-patients 
spontaneously complaining of a cough with a 
duration exceeding 2 weeks. Patients 
complaining of a cough in the course of 
suggestive questioning and those having had a 
cough for less than 2 weeks yield only a very 
small proportion of cases of pulmonary 
tuberculosis. 

(2) The work-load due to tuberculosis case- 
finding in a rural health institution is small, i.e., 
about 4% of new out-patients aged 10 years 
and over spontaneously complaining of a cough 
lasting more than 2 weeks are symptomatic and 
need further examination. 

(3) The integrated district programme can 
in 1 year diagnose about 65% of the total direct 
smear- positive cases or 45% of the entire 
number of cases estimated to be prevalent in 
the district at a point of time that could be 
confirmed by any bacteriological method. This 
rate of diagnosis is most probably considerably 
higher than the rate of incidence of the disease. 

(4) The contribution of radiography in 
diagnosing rural cases is small, whether it is 
used as a referral for initial diagnosis or for 
diagnosis of additional suspect cases. 
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RÈSUMÈ 
 
Une enquête opérationnelle axée sur le 

dépistage a été menée dans le district de 
Tumkur, Inde, oü l’intégration des services 
antituberculeux dans l’ensemble des services 
sanitaires est effective depuis deux ans. On se 
proposait essentiellement d’apprécier les 
résultats obtenus par des services de santé 
ruraux appliquant les méthodes de dépis tage 
définies par le programme, d’évaluer le surcroît 
de travail auquel its auraient à faire face, et de 
voir dans quelle mesure les «cas suspects» 
profiteraient des install-lations de diagnostic 
radiologique mises à leur disposition au chef-
lieu de district. 

Sur les 55 centres ruraux participant au 
programme, 15— disposant d’un équipement 
plus ou moins important et situés à distance 
variable du centre antituberculeux de district- 
ont été choisis. Les sujets âgés de 10 ans ou 
plus préserntant un ou plusieurs symptômes 
suspects (toux persistant pendant plus d’une 
semaine, douleurs thora ciques, fièvre, 
hémoptysie) ont fait 1’objet d’un examen 
microscopique direct de l’expectoration, puis, 
indépen- damment du résultat, ont été invités à 
se rendre au centre de district pour examen 
radiologique. Dans chaque centre rural, les 
observations ont été poursuivies pendant un 
mois et analysées par le personnel chargé de 
l’enquéte. 

La fréquentation moyenne journaliére, pour 
l’ensemble des centres ruraux, a été de 50 
personnes, comprenant en moyenne 27 sujets 
âgés de 10 ans ou plus. Pendant la durée de 
l’enquête, 10792 personnes âgées de plus de 10 
ans ont suivi les consultations. Chez 724 
d’entre elles, qui mentionnaient des symptômes 
suspects, on a pratiqué l’examen 
bactériotogique de l’expectoration. Ces symp 
tômes étaient plus fréquents dans les groupes 
d’âge supé rieurs. La toux était présente chez 
723 des suspects; 622 la signalaient 

spontanément en lui fixant une durée supé 
rieure à deux semaines dans 381 cas et 
inférieure à deux semaines dans 241 cas. 

Au total, 45 nouveaux cas (6,2%) de 
tuberculose pul monaire ont été décelés et 
confirmés bactériologiquement au sein de ce 
groupe de 724 suspects, dont 43 (11,3%) parmi 
les 381 personnes signalant spontanément une 
toux persistant pendant plus de deux semaines. 
Si l’analyse bactériologique avait porté 
uniquement sur celles-ci, 43 cas sur 45 de 
tuberculose pulmonaire conflrmée auraient 
done été dépistés. 

Sur les 724 suspects, 490 (68%) ont déclaré 
vouloir se soumettre à un examen radiologique, 
mais seuls 76(15,5%) l’ont réellement subi, et 
55 (8%) se sont enquis des résul tats. Parmi ces 
derniers, on ne comptait que 10 cas bacté 
riologiquement confirmés. 

Les données recueillies au cours de cette 
enquête per mettent d’entrevoir de nouvelles  
possibilités de dépistage dans le cadre d’un 
programme antituberculeux. Si les méthodes 
opérationnelles qu’on y définit étaient mises en 
auvre systématiquement dans les 55 centres 
ruraux du district, le personnel de ces derniers 
n’aurait à examiner qu’une ou detix 
expectorations par jour, surcrolt de travail trés 
acceptable. A ce rythme, chaque centre de soins 
pour rait diagnostiquer chaque année près de 30 
nouveaux cas de tuberculose pulmonaire, soit 
environ 1870 nouveaux cas pour l’ensernble du 
district, representant 60% de la prévalence 
probable de l’affection. 

L’emploi des techniques radiologiques 
apparaît comme accessoire, étant donné le 
manque de coopération de la part des 
principaux intéressés. Le dépistage par examen 
direct de 1’expectoration dans les centres 
sanitaires ruraux semble en revanche une 
méthode sûre et particulièrement rentable. 
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APPENDIX TABLE 3 

 
AGE AND SEX DISTRIBUTION OF PERSONS WITH A SPONTANEOUSLY DESCRIBED COUGH ARRANGED BY DURATION 

OF THE SYMPTOM TOGETHER WITH NUMBERS OF SPUTUM-POSITIVE CASES a 

 
Duration of coughing(weeks) Age– 

group 
(years) 

Sex 
0–1 2 3–4 5–8 9–13 14–26 27–52 �53 Total 

Sputum–
positive 
cases  

            
10–24 M 26 2 5 2(1) 2(1) 1 1 5 44 2 

S F 15 8 3 4(1) — 3(2) 1 — 34 3 
            

25–34 M 40 12(2) 12(4) 6 — 1 6(1) 4 81 7 

 F 27 13 9(1) 3 6(1) 2(1) 4 2 66 3 

            

35–44 M 42(1) 19(2) 15(4) 1 3(1) 2(2) 2(1) 8 92 11 

 F 19 7 5(1) 4 1 3 4 4 47 1 

            

45–54 M 32 16(1) 17(1) 9(2) 4(2) 6(1) 4(1) 7(3) 95 11 

 F 11 5 5(1) 1 — 1 2 2 27 1 

            

�55 M 24 20(1) 24 11(3) 8 7 7(1) 15 116 5 

 F 5 4 1 1 1 3 5 — 20 — 

            

All ages M 164(1) 69(6) 73(9) 29(6) 17(4) 17(3) 20(4) 39(3) 428 36   

 F 77 37 23(3) 13(1) 8(1) 12(3) 16    8 194 8 

            

Total M+F 241 
(1) 

106 
(6) 

96 
(12) 

42 
(7) 

25 
(5) 

29 
(6) 

36 
(4) 

47 
(3) 

622 
(44) 

44 

a  Numbers in parentheses 
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