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INTRODUCTION
The Revised National Tuberculosis Control Programme (RNTCP)
of the Government of India is playing a major role in the global
Directly Observed Treatment, Short-course (DOTS) expansion by
placing a higher number of patients under the DOTS strategy than
any other country in the world.1 An estimated 829 million popu-
lation in India was covered under the DOTS strategy for tubercu-
losis (TB) control and 2.85 million were treated for TB as of
February 2004.2 Conservative estimates suggest that implementa-
tion of the RNTCP has produced net savings of more than US$ 400
million and that effective, comprehensive, nationwide implemen-
tation would save more than US$ 27 billion by the year 2020.3

However, TB control in India still faces many challenges for the
expansion and continuous provision of services under the DOTS
strategy.4,5 India’s experience so far shows that DOTS can achieve
high case-detection and cure rates even with imperfect technology
and with an inadequate public health infrastructure if the delivery
programme is appropriately designed and effectively managed.4,5

Operational research can offer major gains at a relatively low cost
to develop interventions that result in improved policy-making,
better design and implementation of the programme, and effective
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service delivery.6 The application of operational research to TB has
been relatively neglected around the world. This is because a
national framework is necessary to develop the research agenda and
identify priorities when resources are scarce.7 Such a framework for
research priorities for the RNTCP in India has been recently
developed taking into account the objectives of the RNTCP.8

One of the objectives of the RNTCP is to increase the accessi-
bility of its services to overcome the health inequality among
marginalized groups, including women. Although TB is esti-
mated to be less prevalent in women around the world, including
in India,9–11 it is nevertheless a leading cause of death due to
infectious diseases in women. Systematic data are not readily
available on the number of women utilizing the RNTCP services
as compared with men. The assessment and utilization of, and
barriers to, the RNTCP services for men and women forms a part
of the operational research agenda for the RNTCP.8 This opera-
tional research study aimed to provide baseline information on the
utilization of the RNTCP services by men and women, barriers to
utilization, and to recommend actions to optimize the utilization
of these services. This study was commissioned by the Central
Tuberculosis Division (CTD), Directorate General of Health Ser-
vices, Ministry of Health and Family Welfare, Government of
India, and was conducted by the Administrative Staff College of
India, Hyderabad.

METHODS
Study areas
Four states, Andhra Pradesh in south central India, Maharashtra
in western India, Rajasthan in northern India, and Tamil Nadu in
southern India, were selected. The criteria for selection of these
states were that >50% of the population was covered under the
RNTCP in 2002 and that the states represented diverse levels of
general health status indicators in India. Within each of these 4
states, districts in which the RNTCP had been implemented for
>15 months, and for which the TB case detection rates for 2002
and TB cure rates for 2001 were available, were initially shortlisted.
From the shortlisted districts, one district with relatively better
and one with relatively worse reported performance indicators
under the RNTCP for TB case detection and cure were selected in
each state. The selected districts were Ranga Reddy and Anantapur
in Andhra Pradesh, Nashik and Ahmadnagar in Maharashtra,
Ajmer and Jodhpur in Rajasthan, and Kanchipuram and Vellore
in Tamil Nadu.

Study units
The RNTCP services in districts are provided by tuberculosis
units (TUs) at the subdistrict level.12 The selected districts in all
the 4 states were visited in early 2003 to select 5 TUs in each
district for the study. Data regarding the number of patients
registered for the treatment of TB in 2002 in each TU and the
geographic location of the TU were sought from the District
Tuberculosis Officer (DTO), who is the functional head of the
RNTCP in the district. The 5 TUs were then selected based on the
number of patients seen in the TU and discussions with the DTO
to provide a reasonable representation of each district. The number
of TUs in the districts ranged from 4 in Ajmer to 9 in Jodhpur and
Nashik. Five TUs were selected in all the districts except Ajmer
as it had only 4 TUs.

Data collection
Two types of data were collected. The first related to utilization of
the RNTCP for diagnostic and treatment services and the second

related to barriers to utilization of the same services. Data collec-
tion was carried out from April to November 2003.

Utilization of the RNTCP services
As part of the RNTCP, the diagnosis of TB is done at microscopy
centres (MCs) under each TU, and the treatment of patients is
managed from the TU.12 Utilization of the RNTCP services was
defined as ‘accessing RNTCP services at least once for either
diagnosis or treatment of TB’. It was assessed separately for
patients who had reported to an MC for the diagnosis of TB and
for those who had reported to the TU for treatment of TB. To assess
the utilization of the RNTCP services by men and women, review
of data from the laboratory registers maintained at MCs and
tuberculosis registers at TUs for the year 2002 was done at the
selected TUs and their respective MCs. Only MCs that were fully
functional from January to December 2002 were considered for
this review.

Barriers to utilization of the RNTCP services
Barriers to utilization of the RNTCP services were defined as
‘barriers to completing the required diagnostic or treatment proce-
dures by the patients who had accessed RNTCP services at least
once for either diagnosis or treatment of TB’. Barriers were
assessed for patients who had reported to an MC for the diagnosis
of TB and for patients who had reported to the TU for treatment of
TB but did not complete the required diagnostic procedures or
treatment, respectively. Barriers were assessed at 4 different levels
of the RNTCP services and the patients were sampled for each of
these (shown below).

1. Patients who had discontinued the diagnostic evaluation for
pulmonary TB at the MC according to the laboratory register
(group 1)

2. Patients who had completed the diagnostic procedures at the
MC but did not start treatment according to the tuberculosis
register (group 2)

3. Patients who had stopped treatment during the intensive phase
or did not start the continuation phase according to the tuber-
culosis register (group 3)

4. Patients who had stopped treatment in the continuation phase
according to the tuberculosis register (group 4).

The above patient groups represented those who had defaulted
during different stages of the diagnosis or treatment of pulmonary
TB. In addition to these patients, we also included patients with
pulmonary TB who had successfully completed treatment under
the DOTS strategy to understand the factors that enable comple-
tion of treatment. Therefore, the following groups of patients were
also included:

1. Patients who were declared ‘cured’ according to the tuberculo-
sis register (group 5)

2. Patients who were declared as ‘treatment completed’ accord-
ing to the tuberculosis register (group 6).

Barriers to the utilization of the RNTCP services were assessed
through interviewing a sample of patients 16 years of age or more
from each selected TU and MC in the above six groups. The
sample size required for interviews to assess barriers was calcu-
lated as 500 patients (half men and half women) for each district
for a difference of 10% between men and women in the utilization
of the RNTCP services (75% v. 85%) at the 95% confidence level
(CI) with 85% power. All the patients listed in the laboratory and
tuberculosis registers from July 2001 to December 2002 who had
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defaulted were included as a sample for groups 1 to 4. For groups
5 and 6, using systematic sampling, a sample of patients was
obtained from those who had registered for the treatment of TB
from January to June 2002, and were declared ‘cured’ or had
‘completed treatment’ according to the tuberculosis registers.
Based on the initial experience in the study, during which a high
proportion of patients had untraceable addresses, had died, mi-
grated, or were out of station during the study period, sampling
was done for more than double the required number of interviews
to get an adequate number of actual interviews.

A standardized approach to the interviews was developed and
followed including thorough training of the field personnel in
conducting interviews.13,14 The patients responded to a structured
questionnaire administered by trained field personnel. The initial
version of the questionnaire was developed by a team that included
public health specialists and sociologists with the aim of covering
various issues related to the patient and provider (RNTCP ser-
vices). This version was then reviewed by TB physicians, and
RNTCP programme implementers at district and central levels.
Following this review, a revised version of the questionnaire was
tested in patients who had come for the diagnosis of TB at one MC,
and in patients with TB at the outpatient department of a district
hospital in Andhra Pradesh. Based on the inputs given by these
patients the questionnaire was revised and used for the study. The
questionnaire was initially developed in English, and then trans-
lated into the local languages of the selected states—Hindi,
Marathi, Tamil and Telugu. The translated versions were back-
translated into English to ensure that the meaning of the questions
was accurate and relevant, and the local version was revised if
necessary.

Data were collected under 5 sections—participation details,
patient’s demographic and family details, utilization of the RNTCP
services, diagnosis of TB, and treatment of TB. The questionnaire
was designed to record barriers to the utilization of the RNTCP
services at various stages. It contained a list of reasons for not
utilizing the RNTCP services. The response given by the patient
(no response from the questionnaire was prompted to the patient)
to each question was marked by the field personnel against the
reason on the questionnaire that correlated the most with it. The
response given by the patient was documented in full in a separate
column if it did not correlate with any of the reasons listed in the
questionnaire. All the responses were marked if a patient gave
more than one reason for not utilizing the RNTCP services, and he/
she was asked to specify the most important reason of all those
mentioned, which was then marked with a separate code.

Ethical considerations

This study followed the national and international ethical stan-
dards regarding research involving human subjects. The purpose
of the study was explained to all the patients and written informed
consent then sought for participation. The patients were informed
that they had the right to refuse to participate in the study at any
time. The study was approved by the Institutional Ethics Commit-
tee of the Administrative Staff College of India, Hyderabad.

Data management and analysis
The completed data collection forms were entered into an
electronic database (Microsoft Access) by data entry operators
at the study headquarters in Hyderabad. All the entered data
forms were checked—all the data entered by a data entry
operator were checked by another, and discrepancies, if any,
were corrected.

SPSS for Windows was used for data analysis. Univariate
analysis was done followed by multiple logistic regression for
multivariate analysis. The effect of each category of a
multicategorical variable was assessed by keeping the first or last
category as reference. All the variables were simultaneously
introduced in the model and none of the variables were optimized.

The first objective of the study was to assess the utilization of
the RNTCP services for which the data described under ‘utiliza-
tion of RNTCP services’ were used. The proportions of men and
women utilizing the RNTCP diagnostic and treatment services
were calculated using the data from the laboratory and tuberculo-
sis registers. The analysis was mainly focused on patients who
were diagnosed as sputum positive by microscopy.

The second objective was to analyse barriers to the utilization
of the RNTCP services for which the data described under ‘barri-
ers to RNTCP services’ were used. Analyses were performed for
barriers to completing the diagnosis of TB, starting treatment for
TB, and completing treatment of TB. In case a patient mentioned
more than one barrier, the most important barrier mentioned by the
patient was used for analysis. The analysis was mainly focused on
new TB cases.

RESULTS
Utilization of the RNTCP services
The ratio of men to women for the utilization of various stages of
the RNTCP services is shown in Figure 1.

Diagnostic services at the MC. The laboratory registers of 140
MCs were reviewed in 8 districts; the number of MCs in the
selected TUs ranged from 3 to 7. Complete data for 2002 were
available for 136 MCs (97.1%). Considering all the districts
together, 120 377 patients had reported to the MCs of whom
83 099 (64.8%) had reported for the diagnosis of TB and the
remaining were follow up patients who were undergoing treat-
ment for TB.

Of the 83 099 patients who had reported for diagnosis at the
MCs, 29 279 were women (35.2%), 12 287 were diagnosed as
being sputum positive (14.8%), 66 166 as sputum negative
(79.6%), and 4646 of the patients (5.6%) had not completed
diagnosis. The proportion of sputum-positive diagnoses among
patients who had reported for the diagnosis of TB for both men and
women together was 14.8% (95% CI 14.6%–15%); 10.8% among
women (95% CI 10.5%–11.1%) and 17% among men (95% CI
16.7%–17.3%). The proportion starting treatment among patients

FIG 1. Ratio of men to women for utilization of the various stages
of the Revised National Tuberculosis Control Programme
(RNTCP) services as recorded from laboratory registers at
microscopy centres (MCs) and tuberculosis registers at tubercu-
losis units (TU). The utilization by men is considered as 1.

Women
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diagnosed as sputum positive was 68.7% for both men and women
together (95% CI 67.9%–69.5%); 68.2% among women (95% CI
67.5%–68.6%), and 68.8% among men (95% CI 67.8%–69.7%).

Treatment services. In the 39 TUs studied in the 8 districts,
21 592 patients were registered for treatment of TB in 2002. Of
these, 6789 were women (31.4%), 9526 were new smear-positive
cases (44.1%), 8604 were new smear-negative cases (35.2%),
1368 had relapse (6.3%) and 2094 had extrapulmonary TB (9.7%).

Figure 2 shows the proportion of men and women for the
different stages of TB treatment among new smear-positive and
smear-negative patients. The proportion of women declared cured
or those who had completed treatment was higher than that of
men.

Barriers to utilization of the RNTCP services
Participation. A total of 9323 patients were sampled in the 4

states for interview, of whom 3593 were women (38.5%). Of these
patients, addresses for 2185 patients could not be traced (23.4%),
1185 had died (12.7%), 1069 had migrated to another place
(11.5%), and 501 were out of station during the study period
(5.4%). Of the 4383 available patients, 4310 were interviewed
(98.3%) and 73 refused participation (1.7%), among whom 40
were women (54.6%).

Of the patients interviewed, 1756 were women (40.7%), 1879
were >30 years of age (43.6%), 1983 illiterate (46%), 3464
married (80.4%) and 3544 had a monthly family income <Rs 3000
(82.2%). A total of 316 (7.3%), 155 (3.6%), 371 (8.6%), 373
(8.7%), 1650 (38.3%), and 1445 (33.5%) belonged to groups 1 to
6, respectively.

Completing the diagnosis of TB. Group 1 patients (those who
had discontinued the process of diagnosis at the MC according to
the laboratory register) were compared with patients who had
completed the process of diagnosis (groups 2 to 6) to assess the
factors leading to incomplete diagnosis of TB. Categories under
some variables were combined for the multivariate analysis to
increase the power of the analysis. On applying multiple logistic
regression (Table I), the odds of not completing the process of
diagnosis of TB were significantly higher for patients >50 years of
age, for those unmarried or married currently as compared with
those who were separated or widowed, for those with symptoms
for ≤15 days, for those who had gone alone for diagnosis, and for

those who were not informed about the suspicion of TB by health
personnel at the time of diagnosis. No significant associations
were found for sex, literacy and monthly family income.

Data on barriers to completing the diagnosis of TB were
available for 314 patients (99.4%) (Table II). The majority of
barriers were health-provider related (45.9%) followed by im-
provement in symptoms (mostly cough).

Starting treatment for TB. Group 2 patients (those who had
completed the diagnostic procedures at the MC but did not start
treatment according to the tuberculosis register) were compared
with those who had started treatment (patients in groups 3 to 6).
Of the 155 patients in group 2, 76 (49%) had not gone to collect
the result of their sputum examination. The only significant
(p<0.0001) variable for not starting treatment (Table III) was who
had informed the patient of the diagnosis, and hence multivariate
analysis was not done.

Of the 79 patients (51%) who had gone to collect the results of
their sputum examination, 47 (67.1%) reported that they were
diagnosed to have TB, and the reasons for not starting treatment
with the RNTCP for these patients are shown in Table II. The
majority cited health-provider related barriers, with a slightly
higher proportion of women than men citing these.

Completing treatment of TB. Patients in groups 3 and 4 (those
who had discontinued treatment in either the intensive or continu-

FIG 2. Proportion of men and women at different stages of
treatment for tuberculosis among new smear-positive and
smear-negative patients registered for treatment. Others
include patients who had migrated or died during treatment.
IP intensive phase CP continuation phase

TABLE I. Effect of select factors on not having completed the
process of diagnosis of tuberculosis (TB) with multiple
logistic regression (n=316)

Item Total Process of diagnosis of Odds of not comple-
(n=4310) TB incomplete n (%) ting diagnosis of TB

(95% CI)

Age group (years)
16–30 1393 78 (5.6) 1
31–50 1767 107 (6.1) 0.99 (0.68–1.45)
>50 1138 130 (11.4) 2.07 (1.41–3.04)
Sex
Male 2554 196 (7.7) 1
Female 1756 120 (6.8) 1.17 (0.88–1.56)
Literacy
Illiterate 1983 136 (6.9) 1
Literate 2324 180 (7.7) 1.09 (0.82–1.45)
Marital status
Never married 558 36 (6.5) 2.63 (1.12–6.16)
Married 3464 268 (7.7) 2.67 (1.31–5.45)
Others* 280 9 (3.2) 1
Monthly family income (Rs)
<3000 3544 257 (7.3) 1
3001–5000 341 22 (6.5) 0.99 (0.60–1.64)
>5000 248 26 (10.5) 1.43 (0.89–2.29)
Duration of symptoms
<15 days 1747 208 (11.9) 3.02 (2.31–3.95)
>15 days 2531 103 (4.1) 1
Accompanying person
None 1369 181 (13.2) 2.33 (1.47–3.68)
Family/friend 2351 102 (4.3) 0.86 (0.54–1.38)
Health worker 574 31 (5.4) 1
Patient informed of suspicion of TB by health personnel
Yes 2508 56 (14.9) 1
No 1661 247 (14.9) 7.75 (5.66–10.60)
Do not remember 115 10 (8.7) 4.83 (2.24–10.39)

*Others include those separated or widowed currently CI confidence interval
Data were not available for 12, 3, 8, 177, 32, 16 and 26 participants for age, literacy,
marital status, monthly family income, duration of symptoms, accompanying person and
patient informed of suspicion of TB by health personnel, respectively.
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TABLE II. Barriers to utilization of different stages of the RNTCP services as perceived by patients

Category of barrier Men (%) Women (%) Total Details of barrier

Completing diagnosis of TB
Economic 1 (0.5) 5 (4.2) 6 (1.9) No money for treatment/doctor
Family-related 0 7 (5.8) 7 (2.2) Spouse/head of the household did not think it was necessary
Health provider-related 91 (46.9) 53 (44.2) 144 (45.9) Not aware that 3 samples were needed, laboratory personnel did

not behave well, had to wait too long at the centre, laboratory
personnel/doctor was not available

Improvement in symptoms 51 (26.3) 19 (15.8) 70 (22.3) Symptoms got better
Logistics 0 2 (1.7) 2 (0.6) Centre far from the house
Personal 22 (11.3) 11 (9.2) 33 (10.5) No time/busy, scared of TB, shy, did not think it was necessary,

could not go due to ill health, did not go because knew other
patients who were not cured

Treatment-related 15 (7.7) 12 (10) 27 (8.6) Started treatment with another doctor
Others 8 (4.1) 6 (5) 14 (4.5) Referred for X-ray, could not produce enough sputum
Refused to answer 6 (3.1) 5 (4.2) 11 (3.5)

TOTAL 194 120 314

Starting treatment for TB
DOTS-related 4 (13.8) 2 (11.1) 6 (12.8) Not interested in DOTS, wanted medicine with self
Health provider-related 11 (37.9) 8 (44.4) 19 (40.4) Did not want treatment at government centre, do not have belief

in government doctors, no confidence in the doctor, unable to
meet the doctor

Non-availability of medicine 4 (13.8) 2 (11.1) 6 (12.8) Asked to come later as medicine was not available
Personal 7 (24.1) 3 (16.7) 10 (21.3) No time/busy, afraid that someone would come to know of

disease, was very sick, did not know about TB treatment
Treatment-related 2 (6.9) 2 (11.1) 4 (8.5) Started treatment with private doctor, wanted to take treatment in

private hospital
Refused to answer 1 (3.4) 1 (5.5) 2 (4.2)

TOTAL 29 18 47

Completing treatment of TB*
DOTS provider-related IP 11 (4.4) 6 (5.2) 17 (4.6) Provider: far from house, did not behave well, unavailable; it was

CP 13 (4.7) 5 (5.7) 18 (5) too much to go to DOTS provider every other day/week
Economic IP 11 (4.4) 2 (1.7) 13 (3.6) No money for treatment/doctor, loss of wages, no money to go for

CP 21 (7.6) 0 21 (5.8) treatment
Health-related IP 47 (18.8) 23 (19.8) 70 (19.1) Had other health problems, stopped because of pregnancy

CP 44 (15.9) 24 (27.6) 68 (18.7)
Family-related IP 2 (0.8) 4 (3.4) 6 (1.6) Spouse/head of the household did not think it was necessary,

CP 0 2 (2.3) 2 (0.6) family came to know of my disease
Improvement in symptoms IP 27 (10.8) 6 (5.2) 33 (9) Symptoms got better

CP 42 (15.2) 17 (19.5) 59 (16.3)
Medicine-related IP 77 (30.8) 39 (33.6) 116 (31.7) Had side-effects of medicine, vomiting after taking tablets, pain

CP 69 (25) 15 (17.2) 84 (23.1) in abdomen with tablets, dose was very heavy, felt medicine was
not working, felt weak after taking medicine, felt giddy with
medicines, headache after taking medication, tablet size was big,
was not able to swallow tablets

Personal IP 25 (10) 6 (5.2) 31 (8.4) No time/busy, out of station during treatment, death in the family,
CP 38 (13.8) 8 (9.2) 46 (12.7) neglected treatment due to marriage in family

Worsening of symptoms IP 15 (6) 9 (7.8) 24 (6.6) Symptoms became worse, no relief from symptoms
CP 10 (3.6) 2 (2.3) 12 (3.3)

Treatment-related IP 27 (10.8)  16 (13.8) 43 (11.7) Started treatment with another doctor/centre, got medicines from
CP 26 (9.4) 10 (11.5) 36 (9.9) another hospital

Treatment stopped IP 8 (3.2) 5 (4.3) 13 (3.5) Doctor advised not to take medication, doctor said to take
CP 13 (4.7) 4 (4.6) 17 (4.7) medicines for 3-4 months only, DOTS provider/hospital person

said I am cured, private doctor said I do not have TB, private
doctor said that government report is false

TOTAL IP 250 116 366
CP 276 87 363

IP intensive phase CP continuation phase
Data on barriers were not available for 2, 6 and 15 patients for completing diagnosis, starting treatment, and completing treatment, respectively.
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ation phase according to the tuberculosis register) were compared
with patients in groups 5 and 6 (who had completed treatment
according to the tuberculosis register). Categories under some
variables were combined for the multivariate analysis to increase
the power of the analysis. On applying multiple logistic regression
(Table IV), the odds of not completing treatment were signifi-
cantly higher for men, those who were ever married (currently
married, separated, divorced or widowed), those who were not
informed that TB is curable, those who were not informed of the
duration of treatment at the time of starting treatment, and those
who were dissatisfied with the DOTS provider. The odds of not
completing TB treatment were significantly lower for patients
who had an anganwadi/health worker as their DOTS provider and
for those patients who had taken medicines themselves (no DOTS)
as compared with those who had a health facility staff as their
DOTS provider. No significant associations were found with age,
literacy, family income and distance to the DOTS provider from
home.

The barriers to completing treatment for 371 intensive phase
defaulters and 373 continuation phase defaulters are shown in
Table II. Data on barriers were available for 366 intensive phase
defaulters (98.6%) and 363 continuation phase defaulters (97.3%).
Both groups of defaulters cited medicine-related barriers most
frequently.

DISCUSSION
This study was conducted in 4 states of India using a standardized
methodology. The districts studied included one relatively better
and one relatively worse performing district in each of the 4 states
in terms of the reported TB case detection and cure rates, thereby

TABLE III. Distribution of select factors for patients who did not
start treatment (n=155) after completing the process of
diagnosis*

Item Total Number who did not p value
(n=3994) start treatment (%)

Age group (years)
16–30 1315 52 (4) 0.919
31–50 1660 58 (3.5)
>50 1008 45 (4.5)
Sex
Male 2358 100 (4.2) 0.157
Female 1636 55 (3.4)
Literacy
Illiterate 1847 66 (3.6) 0.346
Literate 2144 89 (4.2)
Marital status
Never married 522 16 (3.1) 0.375
Married 3196 131 (4.1)
Others† 276 8 (2.9)
Monthly family income (Rs)
<3000 3287 126 (3.8) 0.139
3001–5000 319 10 (3.1)
>5000 222 14 (6.3)
Who informed patient of the result of the diagnosis
Doctor 2863 43 (1.5) <0.0001
Health personnel 766 7 (0.9)
other than doctor

Patient did not collect report 76 76 (100)
Family member 282 26 (9.2)

*Group 1 patients are excluded from the total number of patients.
†Others include those separated or widowed currently
Data were not available for 11, 3, 166 and 7 participants for age, literacy, monthly
family income, and who informed patient of the result of the diagnosis, respectively.

TABLE IV. Effect of select factors on not having completed
treatment of tuberculosis (n=744) with multiple logistic
regression*

Item Total Number who did Odds of not
(n=3839) not complete completing

treatment (%) treatment (95% CI)

Age group (years)
16–30 1263 182 (14.4) 1
31–50 1602 343 (21.4) 1.58 (0.92–1.46)
>50 963 218 (22.6) 1.10 (0.85–1.43)
Sex
Male 2258 535 (23.7)  2.15 (1.76–2.62)
Female 1581 209 (13.2) 1
Literacy
Illiterate 1781 366 (20.6) 1.17 (0.97–1.42)
Literate 2055 377 (18.3) 1
Marital status
Never married 506 60 (11.9) 1
Ever married 3328 683 (20.5) 1.69 (1.21–2.37)
Monthly family income (Rs)
<3000 3161 631 (20) 1.30 (0.86–1.96)
3001–5000 309 54 (17.5) 1.24 (0.75–2.06)
>5000 208 32 (15.4) 1
Patient informed that TB is curable
Yes 3669 680 (18.5) 1
No 109 40 (36.7) 1.75 (1.11–2.75)
Do not remember 47 20 (42.6) 2.29 (1.20–4.36)
Patient informed of duration of treatment
Yes 3598 644 (17.9) 1
No 125 55 (44) 3.11 (2.08–4.66)
Do not remember 107 42 (39.3) 2.59 (1.66–4.02)
Type of DOTS provider
Health facility staff 2000 419 (21) 1
Anganwadi worker/ 1078 168 (15.6) 0.69 (0.56–0.86)
health worker

Community volunteer 252 48 (19) 0.83 (0.58–1.20)
Family member 58 9 (15.5) 0.63 (0.28–1.39)
Medicine with self 419 91 (21.7) 0.26 (0.15–0.47)
Refused to answer 19 5 (26.3) 0.17 (0.05–0.59)
Distance of DOTS provider from home
<10 km 3264 612 (18.8) 1
>10 km 552 123 (22.3) 1.15 (0.79–1.67)
Satisfaction with behaviour of DOTS provider
Satisfied 3268 574 (17.6) 1
Neither satisfied 484 121 (25) 3.51 (2.21–5.57)
nor dissatisfied

Dissatisfied 47 31 (66) 8.68 (4.41–17.09)
Refused to answer 24 11 (45.8) 9.03 (3.33–24.52)

*Patients in groups 1 and 2 are excluded from the total number.
Data were not available for 11, 3, 5, 161, 14, 9, 13, 23 and 16 participants for age,
literacy, marital status, monthly family income, patient informed that TB is curable,
patient informed duration of TB treatment, type of DOTS provider, distance of DOTS
provider, and satisfaction with DOTS provider behaviour, respectively.

allowing a relatively broad understanding of the utilization of the
RNTCP services. A fairly large sample of men and women >16
years of age who had reported to the RNTCP services were covered
to assess the barriers for 3 stages—diagnosis, starting of treatment
and completion of treatment.

The data presented on utilization of and barriers to the
RNTCP services are based on patients who had reported to these
services at least once (name listed in laboratory or tuberculosis
register). As a large number of patients had untraceable ad-
dresses, this could have led to bias in the results for barriers. The
results of this study on barriers should be interpreted within this
limitation.
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Utilization of the RNTCP services

The ratio of men to women who reported to the RNTCP facilities
for its various services indicates the extent of difference in the
utilization of these services by the two sexes. Data on patients who
had reported to the MCs for the diagnosis of TB suggest that
among these, the number of women was half that of men. The data
on men and women who had reported to an MC for sputum
examination suggest that once women reported to an MC, the
proportion of those who completed the process of diagnosis was
not different from that of men. Overall, these data indicate that of
every 4 persons diagnosed as being sputum positive, 3 were men
and 1 a woman.

Thus, there is a need to further understand the reasons for
women reporting less often for sputum examination and the lower
proportion of sputum positivity among them compared with men.
One of the reasons could be the lower prevalence of TB in women
as compared with men. A comparison of TB prevalence surveys
from 14 countries to assess gender differences in TB case detection
showed that TB is more common in men than in women, and that
the difference appears to be larger in Asia, especially in the
Southeast Asia region as compared with subSaharan Africa.15 On
the other hand, it is also possible that women could be ‘referred’
less often for sputum examination by doctors, the stigma of TB
may make them more reluctant to undergo sputum examination,
and women who actually have TB might be using private health
facilities more often than men.16 A longer delay in diagnosing TB
in women compared with men has been reported in some coun-
tries.17–21 However, a study from southern India reported that men
were slightly more likely to delay the diagnosis compared with
women.22

The data for new patients registered for the treatment of
pulmonary TB suggest that the number of women registered was
half that of men. In addition to the possible lower prevalence of TB
in women, their preference for paramedics, traditional healers and
private practitioners has been reported in south Asia, including a
greater use of the private health sector by women who are young
and of marriageable age.23–25 These data also suggest that once
women start treatment, they are relatively less likely to default and
therefore more likely to get cured or complete treatment compared
with men. This finding is similar to that reported by a recent study
in one district in southern India and by a meta-analysis on
compliance with treatment of TB.26,27

Barriers to utilization of the RNTCP services
A passive TB case detection approach is followed in the RNTCP,
wherein patients who report to health facilities with possible
symptoms of TB are screened for the disease, and are put on
treatment if found to have TB. Passive case detection also means
that patients should recognize the symptoms of the disease and
present themselves to the health facility following which the
health provider refers them for diagnosing TB. Various barriers
could influence this process at any stage of utilization of the
RNTCP services.

Multivariate analysis was done to assess the relationship
among certain factors for not completing the process of diagnosis
and treatment of TB. Among the factors assessed, some are beyond
the control (such as age, gender and economic status of a patient)
while others are within the reach of the RNTCP services (inform-
ing a patient about the need for sputum examination or duration of
treatment). These data show that patients >50 years of age and
those who reported alone to a health facility at the time of first
examination for diagnosis were less likely to complete the process

of diagnosis, and that men and patients who were currently
married or separated or widowed were less likely to complete
treatment. Even though these factors are beyond the control of the
RNTCP, the staff of the RNTCP could be made aware that these
people are less likely to complete diagnosis or treatment of TB and
hence need more attention.

The other factors associated with patients not completing the
diagnosis or treatment of TB were directly related to the RNTCP
services, and included referral of patients with symptoms for ≤15
days for diagnosis, not informing patients about the suspicion of
TB when referring them for diagnosis, not informing them about
the duration of treatment when starting it, using the health facility
staff as the DOTS provider, and patient dissatisfaction with the
behaviour of the DOTS provider. These factors highlight the need
to screen patients better before referring them for sputum exami-
nation and to establish patient-centred RNTCP services for opti-
mal utilization. An important finding of our study is that patients
who had an anganwadi or health worker in their village as the
DOTS provider were more likely to complete treatment than those
who had a health facility staff (treatment supervisor, nurse,
pharmacist, laboratory technician, X-ray technician) as their DOTS
provider. This could be because the anganwadi or health worker
is located closer to the patient and is responsible for many other
health interventions in addition to DOTS provision in that locality.
Thus, a patient may find it easier to go to such a DOTS provider
without fear of others coming to know of his/her disease, which
can happen if the patient is seen going to the healthcare facility
very often. Even though the RNTCP encourages selection of
DOTS providers from many different avenues taking into account
patients’ convenience and confidence,28 these data suggest that the
majority of DOTS providers were healthcare facility staff. Thus,
for successful implementation, there is a need to effectively follow
the RNTCP guidelines for selection of the DOTS provider. It has
been suggested that alternatives to DOTS need to be addressed for
a successful TB control programme.29–31

The need for a patient-centred approach is further highlighted
by the barriers to utilization of the RNTCP services. Health
provider-related barriers were cited by the majority of patients
who had not completed the process of diagnosis and by those who
had not started treatment, and treatment-related barriers were
cited most by those who did not complete treatment.

The health provider-related barriers cited by patients who did
not complete TB diagnosis and those who did not start TB
treatment after diagnosis highlight that patients should be ex-
plained the need for and importance of sputum examination and
encouraged to collect the report of the sputum examination. The
side-effects of the medicines (vomiting, giddiness, headache,
drowsiness, weakness, pain in the abdomen) accounted for the
majority of treatment-related barriers cited by those who did not
complete treatment. Even though not much can be done about the
side-effects of medicines per se, attempts could be made to reduce
the default rate by informing patients, at the time of starting
treatment, that the medications could have side-effects and also
the need to continue and complete treatment despite these. Im-
provement in symptoms was cited as a reason for not continuing
treatment by patients who had defaulted in the continuation phase.
These data highlight that health providers including DOTS pro-
viders should continually assess and discuss with the patients
issues such as the side-effects of treatment, improvement of
symptoms following the intensive phase and also emphasize the
need for continuing and completing the continuation phase of
treatment.
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Recommendations

Based on the data from this study, the recommendations for
improving utilization of the RNTCP services are made from a
practical point of view. Changing personal and social barriers to
utilization of the RNTCP services is not within the scope of the
RNTCP but changing health provider-related and treatment-
related barriers is. As a majority of the barriers cited were health
provider- and treatment-related, one of the important ways of
reducing these barriers is to establish an effective patient-centred
approach in the RNTCP.

Establishment of a patient-centred approach in the RNTCP has
been identified as one of the challenges to the successful imple-
mentation of DOTS.5 Major and rapid changes in the attitudes of
healthcare providers to provide patient-centred RNTCP services
cannot be expected because of long-standing hierarchies in society
and the health systems in India.5 However, attempts have to be
made to establish information that has to be provided to all
patients at various stages of the RNTCP services, to improve the
interpersonal skills of healthcare providers involved in the RNTCP
services, and to establish a system to monitor and supervise that
these are translated into reality. We recommend that the following
essential information is given to all patients utilizing the RNTCP
services:

1. The need for and importance of completing sputum examina-
tion, including collection of reports, to patients at the time of
referral for diagnosis and at first sputum collection;

2. Complete details of treatment including duration, number and
types of medications, possible side-effects of medicines, and
the importance of completing treatment;

3. The role of the DOTS provider and the need for observing
treatment; the patient should play an active role in the selection
of the DOTS provider;

4. Discussion about the side-effects of medicines and other issues
related to the patient completing treatment during follow up
visits, and the need to continue treatment after the intensive
phase even if the symptoms improve.

Attempts are already under way to improve the interpersonal
skills of healthcare providers. A module on interpersonal skills is
now included in the RNTCP training programme to achieve a
patient-friendly environment.28

In addition to the above, three other issues need attention:
(i) availability of explicit sex-disaggregated data for ongoing
monitoring of utilization of the RNTCP services, (ii) better avail-
ability of staff to provide RNTCP services, and (iii) expanding the
scope of awareness activities on TB beyond the ‘symptoms of TB’
and ‘free TB treatment’ to include information about the need for
and details of treatment.
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