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INTRODUCTION 
 
The District Tuberculosis Programme (DTP) 

in India is integrated with the general health 
services. Case-finding as well as treatment of 
tuberculosis patients are routinely carried out by 
institutions of general health services, regarded 
as Peripheral Health Institutions (PHIs) of DTP. 
Tuberculosis patients are diagnosed from among 
those who self-report to DTP centres with chest 
symptoms (chest symptomatics) and after 
diagnosis are treated on domiciliary basis, 
mainly at PHIs near the place where the patients 
reside. 

 
An operational study was carried out by the 

NTI in 1966 to estimate the "potential" of 
case-finding by PHIs in a rural area1. The daily 
attendance of general out-patients (OPA) in 
PHIs, the number of chest symptomatics among 
them, and the tuberculosis case-yield were 
studied. That study had helped to set the 
"expectations" regarding the proportion of chest 
symptomatics among the rural OPA and the 
positivity rate of sputum examinations carried 
out for the chest symptomatics by the PHIs. 

 
For long years, those estimated expectations 

have formed the basis of programme monitoring, 
in respect of outputs, work-load and efficiency of 
performance of the participating PHIs of DTPs. 

 
However, it has been observed that the said 

expectations were generally not attained even by 
the best performing PHIs. Moreover, the average 
sputum positivity rate in PHIs has declined over 
the years from 12% in 1978 to 5% in 1988, as 
reported in the periodic DTP monitoring 
reports2. The present study, therefore, attempted 
to re-measure potential of case-finding by 
deploying research staff of the NTI (NTI team) 
and actual performance as achieved by the local 
staff (PHI team), in order to update the 
monitoring indices. 
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Summary: Potential and performance of case
of age, who contributed only 0.5% to the 
total chest symptomatics and no case of 
tuberculosis.  Among the 32,810 out 
patients, as many as 944 (3.7%) were 
chest symptomatics, aged � 10 years who 
were subjected to sputum examination 
by smear and culture. Among the 944 
symptomatics, 86(94%) were found 
positive by smear and 87(9.5%) by 
culture. 

 
 Both the number of chest 
symptomatics and the case yield 
increased with age.  Highest number of 
cases came from the 35-44 years age 
group.  Females constituted 45% of the 
out patients but contributed only 18.6% 
to the cases.  The work load on account 
of tuberculosis was 1 to 2 sputum 
examinations per day per PHI, which 
could be managed with the existing staff 
posted in each PHI. 

 
 For comparing potential with actual 
performance, a total of 11,881 out 
patients were registered by a PHI team 
in the same set of PHIs at an interval of 
6-8 months, by rotation. Of them, 
149(1.25%) were categorised as chest 
symptomatics, among whom there were 
only 12(8.5%) smear positive and 
16(11.4%) culture positive cases. 

 
Thus, the estimated potential of case-

finding for the whole study district was 
2,240 smear positive cases per year. This 
number could be compared with 305 
cases as the actual performance. The case 
finding efficiency was, therefore, 14% in 
respect of smear positives in the context 
of the potential. 
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OBJECTIVES 
 
     To investigate the potential and performance 
of case-finding in a DTP, spread over a period of 
one year, in terms of : 

 
(i) Proportion of chest symptomatics among 

the self reporting new outpatients (OPA) 
in PHIs. 

(ii) Proportion of smear and culture positive 
tuberculosis cases among the chest 
symptomatics. 

(iii) Comparing the potential of case-finding 
with the actual performance of PHIs. 

 
 

DEFINITIONS  
 
 Chest Symptomatic: (a) Category I – An 
individual > 10 years old having cough of 2 
weeks or more, fever or chest pain for more than 
one month or haemoptysis. 

 (b) Category II - An individual � 10 years old 
having cough of 2 weeks or more. 

 (c) Category III - An individual � 10 years 
old with cough of 3 weeks or more. 

 Potential:  The number of tuberculosis cases 
diagnosed during one year when all the 
programme recommendations were followed by 
the PHIs. 

 Performance:Case-finding efficiency actually 
achieved by the PHI staff in existing programme 
situation. 

 Expectation: The performance observed in the 
best performing PHIs in existing programme 
situation. 
 
MATERIAL AND METHODS 
 
Selection of study area 
 
 Tumkur district in Karnataka State, with an 
area of 10,510 sq/ kms, 2,392 villages and 11 
towns, having a total population of 23,05,819 
(19,23,656, Rural) was selected for the study. 
Tumkur is considered an average Indian district 
in terms of area and population density. In 
addition to the general hospital and District 
Tuberculosis Centre (DTC) in Tumkur town, 
there are 119 other general health institutions in 
the rural area, that serve as PHIs. These PHIs are 
categorised as X-ray Centre (XC), Microscopy 
Centre (MC) or Referring Centre (RC) according 
to the diagnostic facilities available in them. 
Since the RCs have to depend upon XCs/MCs 

 
for their case-finding, they were studied as their 
part and not independently. There were 42 such 
composite “PHI Units” for study. 
 
Study Period and Design 
 

The study was carried out for a period of 18 
months, from September 1991 to March 1993. 

As given in Table 1, out of the 42 PHI Units 
in Tumkur district, 11 were selected for the study 
through a cross over with two stage selection 
design. Before selection, XCs and MCs were 
stratified independently, according to their 
outpatients’ attendance (OPA). In the first stage, 
out of the 11 existing XCs and 31 MCs, 4 XCs 
and 7 MCs were selected by probability 
proportional to size without replacement 
(PPSWOR), size being the OPA. In the second 
stage, 11 RCs were selected by a simple random 
sample without replacement (SRSWOR) from 32 
RCs attached to the selected XCs and MCs. One 
RC could not be studied due to inaccessibility by 
road. 
     Table 2 indicates the name and serial number 
of each of the 11 selected PHI Units. These PHI 
Units were studied in turn by both the teams, i.e. 
the NTI Team consisting of NTI staff and PHI 
Team consisting of the staff selected from the 
PHI Unit itself, each at an interval of about 6-8 
months, by rotation. The teams were posted, 
concurrently in 2 of the PHI Units at a time for 
doing the field work, and both teams worked in 
all the 11 sets of PHIs, each team staying for 
about one month at a time with an average of 24 
working days at each PHI Unit. 

The basic requirement was that the study 
should be carried out under the normal 
administrative programme conditions without 
any interference, as far as possible. 
 
Field work 
 

The NTI Team selected the chest sympto-
matics from the OPA, sputum was collected

 
Table 1. PHI Units according to category 

 

Category 
PHI units 
available No. selected 

XCs 11 4 

MCs 31 7 

Total 42 11 
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Table 2. Name of selected PHI Units 

SI. 
No. 

XC/MC 
(PPSWOR) 

RC 
(SRSWOR) 

1. C.N. hali J.C. Pura and Thirthpura* 

2. Gubbi Thippur 

3. Kunigal Santhemavathur 
4. Madhugiri** – 

5. Holvamahali Akkirampura 
6. Biligere SRD Palya 

7. Honnavali Baluvaneralu 
8. Chelur Avalaghatta and Hosakere 

9. Kodigenahali** – 

10. Nagavali Sirivara 
11. Hoskere Badavanahali 

        PPSWOR = Probability proportional to size 
without replacement 
        SRSWOR  = Simple Random Sampling Without 
Replacement 
       *   Not studied due to inaccessibility 
       ** No RC was attached to the centres 
 
from each and examined as per DTP procedures. 
For this, the Health Visitor (HV) sat by the side 
of the doctor and registered every outpatient on a 
registration form which contained the 
identification particulars of each patient and the 
presence of any symptom. The doctor, then 
selected from the registered OPAs the chest 
symptomatics for sputum examination. If an 
eligible chest symptomatic was not selected by 
the doctor, the HV selected him anyway and, at 
the same time, opened an 'individual form' for 
each newly attending chest symptomatic, 
whether selected by the doctor or HV. Care was 
taken not to register any new chest symptomatic 
with previous diagnosis of tuberculosis. Details 
of the chest symptoms and duration of each 
symptom were recorded, as accurately as 
possible, on the individual form. 
 
     At an XC or MC, the chest symptomatic took 
his individual form to the NTI Laboratory 
Technician (LT) who collected and examined 
sputum by direct smear (Ziehl-Neelsen 
technique) at the respective XC/MC itself, 
entered the result in the sputum register and 
patient's individual form and sent the patient 
back to the HV with the result. The remaining 
sputum specimen was stored in the refrigerator 
for transportation to NTI laboratory for a repeat 
smear, culture and sensitivity examinations. At 
an RC, the HV registered the outpatients, as 
given above, and referred the chest symptomatics 
(selected by MO or himself) to a PHI staff 
(Pharmacist or Group 'D' employee) for  

 
Sputum collection, storage, and smear 
preparation, when found convenient. At the end 
of day's work, the HV brought the sputum 
specimens and the prepared slides to the XC/MC 
of that PHI Unit. The sputa were stored under 
refrigeration and transported to NTI during the 
week end. 
 
     The entire NTI Team camped in the field, at 
each centre for about a month, for the entire 
duration of the study. 
 
     The PHI Team comprised the local staff of 
the PHIs. The selected personnel were asked to 
function as per the DTP procedures. The MOs 
concerned were re-trained in selecting chest 
symptomatics; the LTs in preparing and 
examining sputum smears, preservation of slides 
and storing the left over sputa under refrigeration 
and recording the results. The other personnel 
learnt how to fill individual forms and laboratory 
forms. 
 
     The daily OPA registered by the MO of the 
PHI Team was duplicated (carbon copies of the 
pages of OPA register). One HV from NTI 
visited these PHI Units once or twice a week, 
scrutinized the records and brought back the 
duplicated attendance data, prepared slides and 
preserved sputum specimens for processing at 
NTI laboratory. 
 
     It must be recorded that in most PHIs in 
Karnataka State, MOs, as a routine, attend to 
some patients in the small adjacent Injection 
Room, separately from rest of the outpatients. 
 

Table 3. Distribution of outpatients registered by 
NTI  Team by age and sex 

OPA 

Total 

Age group 
(years) 

M F 
No. % 

<10 4010 3026 7036 21.4 

10-14 1789 954 2743 8.4 

15-24 2884 3165 6049 18.4 

25-34 2314 3157 5471 16.7 

35-44 1818 1645 3463 10.6 

45-54 2025 1356 3381 10.3 

55-64 1862 1049 2911 8.9 

65 + 1342 414 1756 5.4 

Total 18044 14766 32810 100 
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Table 4. Distribution of � 10 years old out-patients and chest symptomatics among them according to                                        
category and sex 

Outpatients and category of symptomatics  Male Female Total 

OPA � 10 years old 14034 11740 25774 

Category I (DTP chest symptomatics) 644 (4.6) 300 (2.6) 944 (3.7) 

Category II (with cough � 2 weeks) 641 (4.6) 298 (2.5) 939 (3.6) 

Category III (with cough � 3 weeks) 496 (3.5) 222 (1.9) 718 (2.8) 

Figures in parentheses indicate percentages 

 
 
The names and treatment particulars of these 
patients are entered into the Outpatients Register 
much later, which practice has the potential for 
under registration and/or inaccurate registration 
of particulars of the OPA. It was to overcome 
this possibility that MOs were re-trained on 
procedures to be followed during the study, told 
about the importance of accurate records, and 
even requested to carry the OPA Register with 
them whenever they attended to patients 
privately. The posting of an NTI staff to register 
the outpatients accurately would have interfered 
with the performance. 
 
FINDINGS 
 
OPA registration and selection of symptomatics 
 

Table 3 gives the break-up of the total 
outpatients registered by the NTI Team, by age 
and sex for all the PHIs. A total of 32,810 
outpatients were registered. Children below 10 
years of age constituted 21.4%, which is rather 
high (39% of the population in the latest census 
in Tumkur district were in the age group of 0-14 
years). There were only 5 symptomatics in this 
age group, and no case was detected among them 
(not on Table). 

Females constituted 45% of the total OPA. 
The sex ratio showed a significant variation, 
from one age group to another, among those 
aged 15-44 years. There was a drop in female 
outpatients in the age group 45 and above 
compared to males. In the latest census also, sex 
ratio had shown a steady decline among females 
with increase in age. 

As seen from Table 4, in all 944 persons 
(3.7%) were registered by the NTI Team as chest 
symptomatics in category I from amongst the 
total outpatients aged 10 years and above. The 
proportions of category  II and III  symptomatics 
 

Table 5. Proportion of category I chest sympto-
matics selected from new OPA 
according to team 

Chest symptomatics 
Team Total 

OPA 
(�10 years) Number Percentage 

NTI 25774 944 3.7 

PHI 11881 149 1.25 

 
were 3.6% and 2.8% respectively. 

A total of 11,881 outpatients � 0 years old 
were registered by the PHI Team from the same 
PHI Units, and only 149 (1.25%) chest 
symptomatics were selected for sputum 
examination compared with 944 by the NTI 
Team, as given in Table 5. Thus, compared with 
the potential of case-finding, the performance 
was 46. 1% in terms of registration of outpatients 
and just 15.8% in respect of selection of 
symptomatics for sputum examination. 
 
Cases among chest symptomatics 
 
     Table 6 shows that a total of 86 cases were 
found positive by smear and 87 by culture 
among either category I or category II 
symptomatics as selected by the NTI Team, 
while in respect of category III the yield was 78 
smear positive and 82 culture positive cases. The 
rates of bacteriologically positive cases, 11.1% 
by smear and 11.7%, by culture in category III 
symptomatics were not significantly different 
from the positivity rates in the other two 
categories, yet by examining symptomatics with 
cough of 3 weeks duration or more the work load 
gets reduced by 24%. No doubt, in the 
optimization process, there would be some loss 
of smear and culture positive cases, which does
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Table 6. Case content of different categories of chest symptomatics 

Sputum results 
Smear Culture 

No. Positive No. Positive 

Total 
OPA 
(� 10 years) 

Category of 
chest 

symptomatics 

No. 
selected 

examd. No. % 

 
 

examd. No. % 
Category I 944 919 86 9.4 915 87 9.5 

NTI team DTP chest symp.        
 Category II 939 914 86 9.4 910 87 9.6 

Cough �2 weeks         
Category III 718 705 78 11.1 702 82 11.7 

25774 

Cough �3 weeks      

 

   
Category I 149 142 12 8.5 140 16 11.4 

PHI team DTP chest symp.        
 Category II 140 144 11 8.3 131 16 12.3 

Cough � 2 weeks         
Category III 100 94 7 7.4 94 13 13.8 

11881 

Cough � 3 weeks      

 

   

  
 

Table 7. Sputum positivity rates according to kind of team and category of PHI 

Sputum results 
Smear Culture 

Positive 
 

Positive 

Team Category of 
PHI 
Unit No. 

examd. 
No. % 

 
No. 

examd. 
No. % 

X-ray centre 436 45 10.3 432 37 8.6 NTI 

Microscopy centre 483 41 8.5 483 50 10.4 

  

X-ray centre 72 8 11.1 72 9 12.5 PHI 

Microscopy centre 70 4 5.7 

 

68 7 10.3 

 
 
 
not meet with the objective of case-finding. Of 
the 3 categories of chest symptomatics, selection 
on the basis of DTP criteria could still be 
favoured as long as the work load is within 
manageable limits. 

 
A total of 12 cases positive by smear and 16 

by culture were found by the PHI Team. 
However, smear and culture positivity rates 
achieved by both the teams were similar. 
Nonetheless, the numbers of cases diagnosed by 
the PHI Team were lower, i.e. 14% in respect of 
smear and 18% for culture positives compared 
with the potential set by the NTI Team. The loss 
in case-finding was due to under-registration 
of outpatients and under-selection of chest 
symptormatics and not to the quality of 
sputum examination by the PHI Team. 

 
 
 
Case-finding yield according to category of PHI 

Sputum positivity rates, by smear and 
culture, according to the category of PHI are 
given in Table 7. There is no significant 
difference in positivity rates in respect of XCs 
and MCs, by either team. 
As seen from Table 8, there were 70 smear 
positive cases among males and 16 among 
females; the male to female ratio observed was 
4.1 : 1 which is higher than 3 : 1, as observed in 
the National Sample Survey3.  Most of the cases 
were � 25 years old. A lower proportion of 
female cases appears to have taken action as is 
evident from the significantly lower case 
content among the female � 10 years old OPA 
(0.14%) and female chest symptomatics 
(5.3%) compared with similar male OPA 
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(0.5%) and male chest symptomatics (10.9%), 
as seen in Tables 3, 4 and 8. 
 
Case-finding by Smear and Culture 
 

Of the 86 cases diagnosed by sputum smear 
by the NTI Team, only 57 were confirmed by 
culture (Table 9). Of the 87 cases diagnosed by 
culture, 30 were smear negative. Thus, the gain 
of 30 cases by culture was lost on account of 29 
cases being smear positive but culture negative. 
The accuracy of diagnosis by NTI Team (the 
proportion of true smear and culture results) 
works out to 94.1% because out of the 419 
patients subjected to both smear and culture 
examinations, 57 were positive by both smear 
and culture and 803 were negative by both 
giving a total of 860 true results. Accuracy was 
not calculated for the PHI Team, the number of 
examinations being small. 
 
DISCUSSION 
 

The main purpose of this study was to 
revalidate the indices used so far for monitoring 
the DTPs in India. The findings suggest that 
there has been no change in the estimated 
potential of case-finding as reported by Bailly 
et al in 19671.  Table 10 shows that OPA per day 
per PHI Unit (XC/MC with attached RCs) could  
 

still be about 50. A daily average of about two 
symptomatics could be found among them which 
works out to 570 sputum examinations for a 
year. At the average 9% smear positivity rate, 
about 54 smear positive cases could be diag-
nosed in one PHI in a year. And 2,240 smear 
positive cases could be diagnosed from all the 42  
PHI Units in the district per year. This does not 
include the contribution expected from the DTC 
and the District Hospital, covering a population 
of about 400.000. 

The performance, seen from the working 
of the PHI team in the same PHI Units, after 
an interval of 6-8 months by a cross over 
design, to avoid the influence of either team, 
amounted to the case-finding efficiency of 
14% of the  potential. 

Such a poor performance could possibly he 
explained by two contingencies: (i) a lack of 
interest in tuberculosis case-finding and/or 
deficient training of the PHI Medical Officers, 
and (ii) non-availability of trained LTs in PHIs. 
Tables 5 and 6 show that only 46% of the 
potential OPA was registered by PHI Team and 
among them 1.25% chest symptomatics were 
selected, compared with the potential of 3.7%. 
The quality of sputum smear examination, 
however, was not different, as seen from 9.4% 
positivity rate achieved by the NTI Team 
compared with 8.5% positivity rate of the PHI 
Team. The onus of deficient performance, 
therefore, should be placed largely on the M.O.  
The practice of doctors dealing with patients in 
their ante-rooms, followed in most PHIs in  
Karnataka State for decades, could explain why 
only 46% of the potential of registration of OPA  

 
Table 8. Age  and  sex  distribution  of  smear  and 

culture positive cases found by NTI Team 
 

NTI Team 

Male* Female** Total 

Age 
group 
(in 
yrs) Smear 

+ ve 
Cul. 
+ ve 

 Smear 
+ ve 

Cul. 
+ ve 

 Smear 
+ ve 

Cul. 
+ ve 

10-14 – 1 2 1 2 2 

15-24 4 3 1 2 5 5 

25-34 12 14 6 5 18 19 

35-44 20 17 3 3 23 20 

45-54 9 14 2 3 11 17 

55-64 16 17 2 2 18 19 

65 + 9 5 – – 9 5 

Total 70 71 16 16 86 87 

 In children less than 10 years old there was no case of 
tuberculosis. 

      *    Outpatient attendance 10 + years: 14034, DTP chest 
symptomatics : 644 

     * * Outpatient attendance 10 + years: 11740, DTP chest 
symptomatics: 300 

 
Table 9. Correlation of sputum smear with culture 

results by different teams  
 

Culture results Team Smear 
Result Positive Negative Total 

 Positive 57 *29 86 

NTI Negative 30 803 833 

 Total 87 832 919 

     

 Positive 8 **4 12 

PHI Negative 8 122 130 

 Total 16 126 142 

Includes 5* and 2** contaminated cultures. 
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was achieved inspite of the pre-study briefing 
given to the doctors to register all the outpatients 
in the OPD Register during the study period. 
Similarly, under-selection of chest 
symptomatics, a major deficiency in the 
performance could be due to neglect by the 
Medical Officer, as well as vacant posts of LTs 
in 80% of the PHIs. 

The present study gives information, too, on 
the culture positives who attend PHIs, whereas 
the earlier studies1,4 dealt only with the smear 
positives. About 26% smear negative but culture 
positive cases were detected additionally but 
culture examination is not feasible at the PHI 
level. However, by adding a second smear 
examination, 10-15% more smear positive cases 
can be added because two consecutive smear 
examinations equal the yield from culture5. 

About 28% of the cases were smear positive 
but culture negative in this study. Between 8% to 
13% of smear positive cases were also found to 
be negative by culture in epidemiological 
studies6,7.  Styblo8 also reported that 17% of 
cases positive on microscopy were negative by 
culture. Of the scanty positive smears, not more 
than 15-22% can be confirmed on culture: This 
situation may be partly explained by the delay in 
processing, inadequate storage, and contami-

 
nation which are operational constraints 
commonly met with in field conditions. The 
problem of lack of confirmation of smear 
positive cases on culture, could be partially 
obviated by considering only those who have at 
least two positive smears, especially those with 
scanty positive smears, as confirmed cases. 
 
CONCLUSION 
 

The findings of this investigation are similar 
to those of the earlier study1, indicating that no 
change is needed in the estimated potential of 
case finding in PHIs. Thus, validating the indices 
used for the nationwide monitoring of DTPs, i.e., 
3.5% of the OPA are chest symptomatics, and 
10% are smear positive among them. The actual 
performance by PHIs in this study in the Tumkur 
district was only 14% of the potential. 

The work load due to tuberculosis 
case-finding in PHIs was minimal, i.e. daily 
about 2 sputum examinations in a PHI having an 
average OPA of 50 in the age group of 10 years 
or more (Table 10). This work load could well be 
managed by the existing PHI staff. An LT or any 
other suitable category of staff, trained properly, 
should be available for microscopy examination

 
 

Table 10. Estimation of case-finding potential and work load 

Observed   
Total No. of PHI Units in the district  = 42 

Average No. of OPA/day/Unit (Total OPA) 25774 

 (No. of working days) 522  = 49.4 

   

Proportion of Ch. Sym. among OPA (Total Chest symp. )944 

 (Total OPA) 25744  
= 3.7% 

   
No. of Ch. Sym. Per day/Unit (Prop of Ch. Sym.) 3.7% × (Av. OPA) 49.4 = 1.83 

Work load of smear exams./Unit  = 1.83 or 2 per day 

Average smear pos. rate. (No. of sm. Pos. cases) 86 = 9.36% 

 (Total Ch. Sym. )919   

Estimation  

No. of smear exams/year/Unit (No. of sm.exams/day) 1.83 × (No. of working days/yr) 312 = 570 

No. of sm. Pos. cases diagnosed (No. of sm.exams/year/Unit) 570 × (Sm. Pos. rate) 9.36 = 53.3 

No. of cases diag./annum (No. of pos. cases/Unit/Yr) 53.3 × (Total No. of Units) 42 = 2240 

at all the Units in the district   

Potential of case finding  = 2240 

    OPA– Outpatient Attendance, Ch. Sym.– Chest symptomatics, Sm. Pos.– Smear Positive, Prof. – proportion, 
Av–average 
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at each PHI. No reason was evident in this 
study for harbouring reservations about their 
technical efficiency, even when functioning in 
an integrated manner in the general health 
services set up. 
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