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Introduction 
 
     The District Tuberculosis Programme (DTP) 
provides diagnosis and treatment facilities free to 
tuberculosis patients from health institutions 
situated nearer their homes. Treatment for 
tuberculosis involves close co-operation between 
patients as well as staff of health institutions 
offering them treatment. For a disease like 
tuberculosis, this needs an efficient treatment 
organisation on the part of the health institution 
and adequate understanding on the part of the 
patient with regard to the long treatment. 
 

The main problems with treatment under DTP 
are that some patients discontinue treatment earlier 
than the prescribed period, others fail to collect 
drugs on the stipulated dates or do not consume 
them regularly and the health institution staff are 
not prompt in taking defaulter action to bring the 
defaulting patients back to treatment. A careful 
study of the treatment organisation under DTP 
might reveal some factors which may help in 
improving the quality of treatment. Though the 
treatment organisation is provided specifically for 
the benefit of tuberculosis patients, yet it is 
obvious that treatment default is a major problem 
of DTP. 

 
Irregular collection of drugs by patients could 

be more easily identified from DTP treatment 
cards maintained at the centres offering treatment. 
Information on defaulter actions taken by the 
centre staff is also available only on treatment 
cards because they are “action-oriented” records. 
The “case-index” maintained at the District 
Tuberculosis Centre (DTC) indicates only the total 
quantity of drugs consumed by a patient and not 
the regularity or promptness with which 
collections were made. The pattern of drug 
collection or the steps taken by treatment centres 
to retrieve defaulting patients, therefore, could 
only be studied from treatment cards that are filed 
separately at District Tuberculosis Centres (DTC) 
after transfer of the required information on to 
case index cards. 

2. Objectives 

Treatment cards filed at DTC Bangalore, 
pertaining to one calendar year were studied for 
the following operational treatment aspects. 

(i) The time taken from diagnosis to initiation 
of treatment and steps taken to bring the 
initial defaulters to treatment. 

 
(ii) The regularity with which tuberculosis 

patients collected drugs and the pattern of 
defaults in drug collection. 

 
(iii) The pattern of actions taken by health 

institutions to retrive the defaulters. 
 
3. Methods 
 

(a) The Bangalore DTP was chosen on 
account of convenience of access. The cohort of 
patients diagnosed during 1964 was selected 
because all their treatment cards could be expected 
to have been returned to the DTC from the 
peripheral health institutions (PHIs) when the 
analysis was taken up. 
 

(b) Grouping of patients : The cohort of 
patients was distributed into three groups, 
according to three kinds of centres offering 
treatment namely (i) those treated at the DTC, 
Bangalore, where better trained staff motivated the 
patients and took defaulter actions under a good 
organisational set up, (ii) the Urban PHIs (UPHI) 
of the city of Bangalore where the organisational 
set up was meant to provide only general health 
care but motivation of tuberculosis patients and 
defaulter actions were still taken by the specialised 
staff of DTC, and (iii) Rural PHIs (RPHI) where 
motivation of tuberculosis patients as well as 
defaulter actions were taken by non specialised 
rural general health workers along with their 
regular duties. It was expected that the treatment 
pattern among patients under each kind of centre 
would be different. The distribution was made 
according to kind of centre where last drug 
collection was made irrespective of the place of 
diagnosis. 
 

(c) Regularity of drug collection : To study the 
regularity with which patients collected drugs, 
only the “initial period of treatment” of each 
patient was considered in order to remove any 
variations due to stopping and restarting of 
treatment, either on own accord or on the advice 
of medical officers. Since under DTP each patient 
has necessarily to make the first or initial drug 
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collection because drugs are dispensed as soon as 
the diagnosis is established or the patient returns 
to know the result of the examination, the 
regularity of drug collection was studied from the 
second monthly collection on wards. Also, 
regularity was studied in terms of whether 
collection was made on the expected due date and, 
if not, the interval between the due date and the 
actual date of collection. Analysis was limited to 
12 collections or 15 months from initiations of 
treatment. 

(d) Defaulter actions: Each default in drug 
collection was eligible for a “first action” and if 
the defaulter was not retrieved, for a “second 
action”. Both kinds of actions were to be taken on 
“due dates”. Therefore, all defaults in drug 
collection were studied in terms of whether or not 
the eligible action(s) was taken and, if so, the 
promptness with which it was taken. 

4. Material 

The cohort comprised 3,089 patients of 
pulmonary tuberculosis. Treatment cards of 147 
(5%) patients were not available and another 463 
(15 %) treatment cards had insufficient treatment 
information recorded on them. Therefore, the 
analysis is based on 2,479(80%) treatment cards. 

Of  the 2,479 patients, 1,582 (63.8%) could be 
credited to DTC, 386(15.6%) to UPHIs and 511 
(20.6%) to RPHIs (Table 1). 

5. Findings 

(a) Initiation of treatment : Of the 2,479 
patients under treatment, 2,330 (94%) were put on 
treatment within the permissible 10 days after 
diagnosis. The remaining 149 (6%) were initial 
defaulters, but put on treatment after 10 days. It is 
to be noted that in respect of as many as 74 
(14.5%) of RPHI patients treatment started 10 
days after diagnosis though, under the programme, 
treatment should have started for all patients on 
the day of diagnosis in the microscopy centre 
(Table 1). 

For the 149 patients who did not return within 
10 days of the first visit to learn the result of 
examination and start the treatment, the centres 
were expected to take initial defaulter actions. 
Table 2 shows that initial defaulter actions were 
taken for 58 (39.0%), DTC for 73.7%, UPHIs for 
59.5% and RPHIs as low as 10.8%. 
 
     It was observed that only 69% of the actions 
taken were taken on time (Table 2). The DTC staff 
were more prompt in taking actions i.e., for 71.5% 
of their own patients and 77.3% of UPHI patients 
they had taken prompt actions. Whereas RPHIs 
were poor in this respect and only 37.5% of the 
actions were taken on time. 
 

(b) Regularity of drug collection : In figure I, 
the proportion of patients making second drug 
collection onwards, as per the expectation i.e., 
within 33 days from the date of previous 
collection are shown for each drug collection 
separately in respect of the three kinds of centres. 
For the DTC, the lowest proportion of 67% was 
for the ninth collection and the highest of 75% for 
the fifth collection. For UPHIs and RPHIs the 
lowest proportion was 57% for the 7th and 8th 
collection and highest of 71 % for the twelfth 
collection (with comparatively small numbers) 
respectively. Although the pattern may not appear 
to be different for the three kinds of centres yet the 
difference attained statistical significance 
suggesting that at the DTC more patients collected 
their drugs on the due dates. 

 
Analysis with regard to age, sex and sputum 

status of patients showed that the sputum positives 
collected their drugs on time significantly more 
often than the sputum negative patients. 

 
A similar kind of analysis done for patients 

who had successfully completed 12 collections in 
the permissible 15 months showed that the highest  

 
Table 1 

Promptness of initiation of treatment by type of centre 
 

Period between diagnosis and start of treatment 

≥ 10 days < 10 days Type of centre No. put on TTT 
No. % No. % 

DTC 1582 1544 97.6  38   2.4 

UPHI   386   349 90.4  37  9.6 

RPHI   511   437 85.5  74 14.5 

Total 2479 2330 94.0 149  6.0 
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TABLE 2 
 

Promptness of initial defaulter actions by type of center 
 

Defaulter action taken 
Action taken on due date 

 (of action taken) Type of 
centre 

No. of initial 
defaulters 

No. % No. % 

DTC 38 28 73.7 20 71.5 

UPHI 37 22 59.5 17 77.3 

 74   8 10.8  3 37.5 

Total          149 58 39.0 40 69.0 

 
 
 

 
 
proportion of 83.3 % was for the 2nd collection 
and the lowest of 72.4 % for the 9th collection, for 
patients attending the DTC. Among patients 
attending UPHIs and RPHIs also, a similar 
comparative improvement was observed as was 
expected from the group that had completed their 
treatment as prescribed (Table not presented). 
 
     In respect of patients who did not collect their 
drugs on time, the number of days of delay was 

studied in respect of each collection upto 60 days 
of delay since after that limit the DTP regards 
them as “lost”. More patients attending RPHIs 
collected their drugs with 15 days or more of 
delay compared with those attending DTC or 
UPHIs. Further, the extent of delay in making the 
collection tended to become less after the9th 
collection. This may suggest that repeated 
reminders have some effect. 
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     (c) Pattern of treatment default. The pattern of 
default in drug collection was studied separately 
for patients who remained on treatment upto 15 
months from the start of treatment and the rest 
who were classified as “lost” during this period. 
There were 763 (30.8%) and 1,716 (69.2%) 
patients respectively in the two groups. 
 
    In Table 3, the 763 patients belonging to the 
first group are distributed by the kind of treatment 
centres and the number of defaults made by them. 
Only 138 out of 763 (18.1%) did not make any 
default : ranging from 12% at UPHIs to 20.1% at 
the DTC. An almost equal proportion of patients 
made one, two or three defaults each, while 265 
(34.7%) made four or more defaults during 15

months. The differences seen in the three kinds of 
centres were not statistically significant. 
 

 The pattern observed in 1716 patients 
belonging to the second group is presented in 
Table 4. 
 

At the first default itself, 893 (52.0%) patients 
were “lost” to treatment followed by 348 (20.3%) 
at the second default, 206 (12.0%) at the third 
default and 269 (15.7%) at the fourth or 
subsequent defaults. Centrewise and at the first 
default, 44.5% were lost at the RPHIs, 53.7% at 
UPHIs and 54.2% at the DTC. Thus the 
differences between centres were statistically 
significant. 

 
TABLE 3 

 
Patients remaining on treatment for 15 months distributed by centre and No. of defaults 

 

Patients making various number of defaults 

0 1 2 3 4+ 
Total 

Centre 

No. % No. % No. % No. % No. % No. % 

DTC 105 20.1 101 19.3 86 16.5 63 12.1 167 32.0 522 100.0 

UPHI   11 12.0   13 14.1  18 19.6 16 17.4  34 37.0  92 100.0 

RPHI   22 14.8  19 12.8  24 16.1 20 13.4  64 43.0 149 100.3 

Total 138 18.1 133 17.4 128 16.8 99 13.0 265 34.7 763 100.0 

 
TABLE 4 

 
Patients “lost” to treatment distributed by centre and number of defaults 

 

Patients making various number of defaults Total 

Centre 
1 

No.        % 
2 

No.         % 
3 

No.       % 
4+ 

No.        % 
 

No.         % 

DTC 574 54.2 234 22.1 118 11.1 134 12.6 1066 100.0 

UPHI 158 53.3 40 13.6 41 13.9 55 18.7 294 100.0 

RPHI 161 44.5 74 20.4 47 13.0 80 22.1 362 100.0 

Total 893 52.0 348 20.3 206 12.0 269 15.7 1716 100.0 
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Of all the 2,479 patients only 138 (5.6%) did 
not make any default during the 15 months of 
treatment. This proportion did not vary much with 
the kind of centre. 

 
However, the first treatment default occurring 

at any collection (upto 12 collections) resulted in a 
loss of about one third or more patients: 38.9% of 
patients attending the DTC, 42.1 % attending 
UPHIs and 32.9 % attending RPHIs (Table not 
presented). First default is very crucial from the 
point of view of completion of treatment. 
 
Collection at which first default occurred. 
     It became of interest to study when the crucial 
first default occurred among the two groups of 
patients, namely those who remained on treatment 
for 15 months and the rest who got “lost” earlier. 
 

Table 5 shows that among the “lost” patients, 
the first default occurred at the second collection 
among 55.6% of DTC 61.2% of UPHI and 62.7% 
of RPHIs patients. In other words, those who got 
“lost” did so most frequently the first time they 
were given the choice to come back for drug 
collection after the obligatory first collection. 
Further, in 75% to 82% of this group the first 
default had occurred by the third collection. 
Among those who remained on treatment for 15 
months, the first default occurred at the second 

collection to the extent of 22.1% at the DTC, 
25.9% at UPHI and 27.6% at RPHIs and upto 6 
collections for 75%. 

 
(d) Defaulter actions : For convenience, 

defaulter action by the three kinds of centres were 
studied from the first to the fourth defaults. 

 
Table 6 shows that action taking was poor at 

the RPHIs uniformly (66.7% to 72.5% defaults 
remained without actions) while for the other two 
centres for about a fifth of the defaulters the DTC 
staff had not taken action. However, the 
proportion of defaulters at DTC without defaulter 
actions was less and less as the patients made 
more and more defaults. 

 
In order to study whether defaulter actions 

(first as well as the second action) were taken 
when they become due, those patients who had 
become “lost” to treatment were selected because 
for them both the actions were due. Table 7 shows 
that for DTC patients, even the first defaulter 
action was not taken for 12.5 %, another 36.1% 
received only the first action while only 51.3% got 
both the actions before declaring them as lost. A 
similar picture was seen for UPHIs but for RPHIs 
the position was disappointing, 41.4% did not 
receive any action, 36.2% had only one action and 
22.4% had two actions. 

  
TABLE 5 

 
Collection at which first default among patients remaining on treatment 

for 15 months and patients “lost” by type of centre 
 
 

On treatment for 15 months Patient "lost" 
Collection 
Number 

DTC UPHI RPHI DTC UPHI RPHI 

2 22.1 25.9 27.6 55.6 61.2 62.7 

3 17.5 19.8 20.5 19.1 16.7 19.1 

4 13.2 16.0 15.7 8.3 6.1 7.7 

5 9.1   4.9 9.4 4.7 6.8 3.6 

6 7.7   8.6 7.9 4.4 3.7 2.2 

7+ 30.5 24.7 18.9 7.9 5.4 4.7 

No. of patients 417     81 127     1060     294 362 
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TABLE 6 

 

Proportion of defaulters for whom no retrieval action was taken according 
to number of default and type of centre 

 

 DTC UPHI RPHI 

Default number 
No. 

defaulted 

Proportion 
without 
action 

No. 
defaulted 

Proportion 
without 
action 

No. 
defaulted 

Proportion 
without 
action 

First 1477 23.0  375 16.8 489 67.1 

Second   802 18.5  204 19.1 309 68.0 

Third   482 14.7        146 19.9 211 72.5 

Fourth   301 12.6  89  9.0 144 66.7 

 
TABLE 7 

 
The number of defaulter actions taken for patient "lost" default by type of center 

 

Actions taken to retrieve defaulters 
Type of 
centre 

No. of 
Patients No action 

No.                    % 
One action 

No.             % 
Two actions 
No.           % 

DTC 1060 133 12.5 383 36.1 544 51.3 

UPHI  294   35 11.9  70     23.8 189 64.3 

RPHI  362 150 41.4 131     36.2   81     22.4 

 
 

TABLE 8 
 

Promptness of defaulter actions taken by type of centre 

 
(For first default only) 

 

Day of taking defaulter action 

Centre 
Number defaulted 

and action 
taken 

on due date 1 day later 2-5 days later 6+ days later 

DTC 1131 67.8 10.7 9.8 11.6 

UPHI   312 60.6 19.9 7.7 11.9 

RPHI  161 19.3   5.6 6.8 68.3 
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Promptness of defaulter actions 

It was of interest to study how promptly (as 
per the manual) the defaulter actions were taken 
by the three kinds of centres. 

In Table 8 the day on which first defaulter 
action was taken for the first default is presented. 
Similar analysis could be done for the second 
action and for other defaults as well. At the DTC 
67.8% of the actions were taken on the due date, 
10% a day later, 9.8% within a week and 11.6% 
after a week. The pattern for UPHIs was almost 
similar. But, at RPHIs, only 19.3% of the actions 
were taken on due date, 5.6% a day later, 6.8% 
within a week and 68.3% after a week. 

6. Discussion 

The present analysis of data from the treatment 
cards has provided interesting information which 
could not be obtained from analysis of the case 
index card. 

The RPHIs could immediately initiate 
treatment for all patients diagnosed by them. Yet, 
only about 85% of RPHI patients were put on 
treatment within 10 days of diagnosis. One 
explanation for this could be the initiation of 
treatment of patients diagnosed at other centres on 
referral. But, the extent of referral in the 
programme is not large enough to fully explain 
this gap of 15% and there may be some other 
reasons why RPHIs are not initiating some of their 
patients on treatment soon after diagnosis. 

Majority of tuberculosis patients (57% to 75%) 
collected their drugs within 33 days from the date 
of previous collection, a substantial proportion 
collected drugs after 48 days, particularly in 
RPHIs. This proportion of late collectors 
decreased at later collections from all types of 
centres. Banerji et al1 observed from a study of 
urban patients that sputum positives were more 
regular in collecting drugs (i.e., missed fewer 
collections). The present study showed that 
sputum positives were also more prompt in 
collecting drugs as compared to sputum negatives. 
Similarly, patients who made 12 or more 
collections in 15 months were more prompt in 
making any monthly collection, probably because 
they had the urge on realization to complete the 
treatment. 

A substantial proportion of patients, 
particularly in rural areas, collected their drugs 
even after 48 days from the previous collection 
i.e., delay by over 15 days whereas they were 
expected to collect them within 33 days. This may 
be due partly to accumulation of drugs with them  

because every monthly collection included drugs 
for 3 extra days. Gothi et al2 has also observed 
that on any day, on the average, about 70% of 
patients with drugs consumed the drug. Such 
occasional gaps in consumption of drugs could 
also result in accumulation of drugs. But, such 
occasional gaps in consumption did not seriously 
affect the efficacy of treatment [Gothi et al 2]. In 
another study, Banerji 3 had also reported that 
some patients who were irregular in collecting the 
drugs prolonged their period of treatment to make 
up the required number of collection and could 
benefit from this type of treatment. Baily et al 4 
found that a good proportion of patients who made 
only a few monthly collections of drug in one year 
achieved bacteriological quiescence. 

The extent of delay tended to become less after 
9th collection. It would be interesting to find out 
the reason for such behaviours of patients. 

The pattern of default did not vary among 
patients taking treatment at the three types of 
centres but differed between patients on treatment 
for 15 months and patients “lost” from treatment. 
Among the former group, the proportions making 
1, 2 or 3 defaults was in the range of 12.8% to 
19.6%. Four or more defaults were made by 
32.0% to 43.0% of such patients, indicating that 
this group of patients could also be very often 
classified on defaulters because of making late 
collections, though they were comparatively more 
prompt as mentioned earlier. One possible reason 
is the additional 3 days drugs being issued every 
month and classifying the patient as “defaulter” if 
he does not return within 3 days for which he has 
the drugs. 

About half of the “patients lost” from 
treatment had made only one default during 2nd or 
3rd collection. This is so even at the DTC where 
specially trained staff have been provided for 
motivating the patients to take treatment for at 
least one year. It is surprising that defaults, some 
of which are really due to discontinuation of 
treatment, occur so soon after the motivation and 
occur less often later on. It would be worth while 
to find out the reasons for such early defaults. 
Probably motivation of patients alone is not 
adequate or the service provided at these centres 
did not infuse sufficient confidence in the patients. 
Better methods of motivation and probably 
improvements in providing the services have to be 
thought of. 

 
The RPHIs had not taken defaulter actions for 

about two thirds of the defaulting patients. Also, 
more than two thirds of the actions were carried 
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out after 7 days. These centres were inferior to 
DTC and UPHIs in both these aspects. Yet 29% of 
patients had completed 12 or more collections in 
15 months as compared to 33% at DTC and 24% 
at UPHIs. This questions the utility of defaulter 
actions and also whether these actions, on a 
uniform basis, are justified for urban and rural 
patients. If defaulter actions, as being taken now, 
have no effect on the drug collection pattern, 
improved methods have to be devised so that 
larger proportion of patients would complete the 
required treatment. 

These findings point out the need for more 
careful investigations on various aspects of 
organization of treatment. Uniform procedures are 
perhaps not necessary or even desirable for all 
patients. But, such changes call for considerable 
ingenuity in spear-heading research and in 
adapting the findings of research studies. 
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