
Tuberculosis (TB) is a major public health problem in
Pakistan. TB has been prevalent in Pakistan and unfortunately
it has been one of the neglected health areas in the past.
Pakistan ranks 8th amongst the countries with highest burden
of TB in the world. Pakistan contributes about 44% of
tuberculosis burden in the Eastern Mediterranean Region.
According to the World Health Organization (WHO), the
incidence of sputum positive TB cases in Pakistan is
80/100,000 per year and for all types it is 177/100,000. TB is
responsible for 5.1 percent of the total national disease burden
in Pakistan. The impact of TB on socio economic status is
substantial.1 The National TB Control Program, is
responsiable for developing national guidelines, framing
policies and generating resources for implementation of TB
control measures at Provincial and district level. The DOTS
was adopted as National Stretegy in 2000 and expanded to all
public health facilities as part of primary health care. The
Program was success ful in achieving 70 % case detection and
85 % treatment outcome of the global target set by STOP TB
Partnership. Despite rapid expansion and consolidation of TB
care there are still many issues related to TB Control. The
disease is directly linked with socioeconomic status and 75 %
patients are in productive age group. 

Many patients consult untrained practitioners in the
informal health sector with delays in diagnoses. Suboptimal
case detection and treatment, lead to failure in acvhieving
program target goals. This special supplement of the Journal
of the Pakistan Medical Association presents several peer-
reviewed papers originally published elsewhere2-27 that we
have assembled to provide an update on key issues of the
Pakistani TB situation. In addition, there are three28-30 original
articles in this issue to stimulate debate as to how TB control
and prevention can be revitalized in Pakistan. 

Origin of this special issue
It is easier to make research results readily available to

persons who need them now in the internet age. Nonetheless,
there are many health professionals in Pakistan who do not
have reliable access to the worldwide web. If a health
professional or worker has a computer with excellent internet
access, HINARI (http://www.who.int/hinari/en/) is a WHO-
sponsored system that enables journal article access free-of-
charge from computer networks in lower income countries.

The PubMed system is used worldwide to read abstracts and
increasingly has full reference access thanks to the PubMed
Central system (http://www.ncbi.nlm.nih.gov/PubMed/) and
liberalization of access by some journals, particular on-line
journals. If someone does not have good internet access, but
has a computer, eGranery
(http://www.widernet.org/digitallibrary/ ) is an effort to bring
global resources to an intra-net, rather than inter-net, i.e., one
can access it from a local computer network without being
logged onto the internet. This is important for institutions and
individuals with computers whose internet access may be
limited by availability, cost, or the low band width so familiar
in many lower-income settings. However, for someone with
no or limited computer access, there is still a need for a
special supplement like this one to reach a diverse audience
of front line service providers. 

Many Pakistani researchers have overcome obstacles,
both scientific and other, to make important contributions to
TB research. Many are cited here, but space and costs
prohibited accommodation of all eligible references. Hence,
we provide a comprehensive list of 218 articles at the end of
this editorial which is title "Special Bibliography", found in a
PubMed search from 1997 through 3 December 2008. They
include human-related articles published in English that came
from searching "Pakistan AND tuberculosis". We have
reproduced 26 papers selected from 1998-2007 in this special
issue.2-26 They are all original manuscripts. We hope that this
will inspire government leaders and donors to recognize the
research talent and opportunity in the nation, as well as the
research need.

For this special issue, only Index Medicus-referenced
articles were selected, with a priority given to those with
public health importance focusing on pertinent issues in
Pakistan. Thanks to the generosity of many publishers listed
below, we were able to reproduce the publications of these key
TB studies from Pakistan without cost, thereby increasing the
convenience of their access to readers of the JPMA. There
were a few articles which could not be included because
publishers required a processing fee to reprint their articles;
we preferred to devote our limited budget to purchase and
distributions of additional copies of the supplement. We
believe that the publishers demanding fees should reconsider
these policies to permit free reproduction of articles for
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legitimate purposes in the developing country where the
research was conducted. 

This supplemental issue seeks to reach practicing
physicians, policy makers, health care managers, senior
nurses, microbiologists, medical researchers, university
faculty and students, and public health staff in Pakistan. We
believe that an earlier analogous supplement met a similar
need in the HIV/AIDS field.

Infrastructure and Tuberculosis Management
Challenges in Pakistan 

The WHO directly observed therapy-short course
(DOTS) strategy was implemented in Pakistan in year 2001. It
took four years to bring DOTS coverage to all public health
facilities (by mid-2005), and the country remains far behind
the global targets of case detection rate of 70% and treatment
success rate of 85%. Among the important challenges for TB
control in Pakistan are a lack of community involvement,
limited engagement of the private sector, increasing number of
multiple drug-resistant (MDR) cases and a recent rise in HIV
cases among injection drug users who are also at much higher
risk of TB.30 We anticipate an increased burden of TB-HIV co-
infection and continuing rise in the proportion of MDR-TB
cases, unless there is aggressive intervention.

Pakistan spends a relatively small proportion of its
gross domestic product (GDP) on health. In 2000, Pakistan
spent 0.8% of GDP, lower than investments by its south Asian
neighbors: India, 0.7%; Bangladesh, 1.7%; Nepal, 1.2%; Sri
Lanka, 1.5%.31,32 All are far below such nations as the United
States with its 9.7% GDP investment in health in 2003.33 Low
health expenditures correlate with high military investments.
Pakistan spent 22% of its total governmental budget on
defense in 2000.34 Medical and public health research
investments are exceedingly low in Pakistan. The overall low
governmental commitment to the health sector results in the
particular neglect of prevention, as curative services command
the lion’s share of these scarce resources. 

The articles in this special issue identify these specific
needs of the Pakistani national TB control program:

1. ENGAGE THE PRIVATE SECTOR
A significant proportion of patients seek medical

advice from private sector, including formal and informal
sectors. Given the magnitude of the TB problem, the role of
the private sector cannot be underestimated. The importance
of private health care providers has also been recognized by
the Stop TB Partnership with its emphasis on integrating
private health care providers into DOTS strategy efforts. Well-
organized educational efforts and logistical support to private
sector health care providers can make it easier for them to
follow standard TB control guidelines (both DOTS and

DOTS-Plus for MDR-TB).35 We had success in upgrading the
syndromic management of sexually transmitted diseases by
private providers in the informal sector in one Karachi study,
but the government did not expand (or even continue) this
model program.36

2. DRUG MANAGEMENT AND LOGISTICS
Proper anti-TB drug management is an essential

component for success of TB DOTS strategy.37 Frequent
stock-outs of TB drugs and diagnostic supplies at first level
care facilities are major impediments to the TB case detection
and treatment, fueling incidence and MDR-TB.38 The stock
management systems at the central and district levels are weak
such that distribution of TB drugs is far less reliable than
distribution of most private sector products (e.g., petrol for
autos and trucks, soft drinks, commercial goods).37 Effective
drug supply systems, inventory managment, methods of drug
quality assurance, and proper use of anti-TB drugs by
practitioners is essential. 

3. SPECIAL FACILITIES
Targeted programs must engage prisons, jails,

HIV/STD programs, specific high-risk occupational groups,
illicit drug users, and persons living on the street. Links to
community services are essential for persons leaving
incarceration. 

4. OPERATIONS RESEARCH
Operations research (OR) is necessary to address

issues like now-uncontrolled private sector activities, poor
management of defaulters, and lack of community
involvement.39 Field-based research at the community level is
essential to better identify problems from patient, provider,
and policy-maker perspectives; solutions to improve program
utilization can then be much better informed.35

5. MDR-TB and TB/HIV
MDR-TB and TB/HIV are the emerging health issues

in Pakistan and a great challenge to public health sector. In
Pakistan, there is a lack of technical expertise in both areas.
MDR-TB (through DOTS-Plus) and TB/HIV (via programme
coordination and communication) are now identified as one of
the challenges in broadening the activities of the National TB
Programme beyond basic DOTS.40

These issues are very familiar to experts in TB, but
may not be familiar to the diverse readership of the JPMA. 

Role of future research in the fight against TB
in Pakistan

We are confident that research will play a vital role in
the fight against TB. We need answers to many questions:
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u How should primary, asymptomatic TB be
diagnosed and managed with high background BCG usage
rates (complicating diagnosis) and INH resistance levels
(complicating treatment)? Will isoniazid preventive therapy
be appropriate or are alternatives needed?

u What strategies will work to maximize DOTS
coverage, given Pakistani logistical challenges? Can we
succeed in rural areas, including areas of civil strife, through
community engagement?

u How do we optimize HIV and TB diagnosis and
care, including program integration to enable simpler care
logistics from a patient’s point of view?

u Can we do better than the classic sputum
examination to diagnose TB to diagnose TB? What is the most
suitable resistance assay, given limitations in laboratories,
especially in rural areas?

u What programs work best and why? What programs
work most poorly and why?

u How can Pakistan’s politicians and powerful
business leaders be influenced to invest more into health?

These and many other questions remain unanswered
for Pakistan, suggesting an urgent need for research, even as
we seek to improve programs. Implementation science is a
term for the work needed to increase coverage of programs
that we already have in place.41 Operations research is a
component of implementation science that uses program
process and outcome data in a feedback loop to improve
program functioning. The guest editors are pleased that
original articles have been provided for this special
supplement and that publishers permitted reproduction of
papers that we felt to be especially salient. We think they
represent, in aggregate, a call-to-arms in the fight against TB
in Pakistan. 
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Abstract
Study Population and Setting: Household contacts of
acid-fast bacilli (AFB) sputum smear-positive
tuberculosis patients in the Umerkot Taluka, Sindh,
Pakistan.

Objective: To estimate the prevalence of and identify risk
factors associated with tuberculin skin test (TST)
positivity among household contacts of acid-fast bacilli
(AFB) sputum smear-positive pulmonary tuberculosis
cases.

Design: A cross-sectional study of household contacts of
AFB sputum smear-positive tuberculosis cases, registered at
the Umerkot Anti-Tuberculosis Association clinic from
August 1999 to September 1999. The contact’s
Mycobacterium tuberculosis infection status was assessed
using TST. On the day of the TST, a predesigned
questionnaire was administered to collect data on putative
risk factors for TST positivity among contacts. The data
were analysed using a marginal logistic regression model by
the method of generalised estimating equations (GEE) to
determine risk factors independently associated with TST
positivity.

Results: The prevalence of TST positivity among
household contacts of AFB sputum smear-positive index
patients was 49.4%. The final multivariate GEE model
showed that contact’s age and sleeping site relative to the
index case, the intensity of the index case’s AFB
sputumsmear positivity and the contact’s BCG scar status
were independent predictors of TST positivity among
household contacts of AFB sputum smear-positive index
cases.
Conclusions: The results suggest that the household
contacts of AFB sputum smear-positive tuberculosis
patients in a poor neighbourhood of rural Sindh had a
high prevalence of M. tuberculosis infection as
determined by TST. Poor housing conditions seem to
contribute to the spread of M. tuberculosis infection.
Early diagnosis of pulmonary TB through evaluation of
TST-positive household contacts, followed by
appropriate therapy, may prevent further spread of M.
tuberculosis infection. We recommend an awareness
programme to prevent household contacts from
acquiring M. tuberculosis infection from smear-positive

pulmonary TB cases.

Key Words: Mycobacterium tuberculosis; tuberculin skin
test; household contact; cross-sectional study; risk factors;
Pakistan.

Introduction
Tuberculosis (TB) is one of the leading causes of

mortality, accounting for 26% of preventable adult deaths
in the developing world.1,2 An estimated onethird of the
world’s population (1.86 million) is infected with
Mycobacterium tuberculosis, and during the last decade
the incidence of tuberculous infection has increased even
in industrialised countries.3 Varying levels of endemicity
of tuberculous infection have been reported worldwide,
and South-east Asia seems to be the most afflicted: 44%
of its population is reported to be M. tuberculosis
infected.3 Pakistan has been ranked fifth among the 22
highest-incidence countries of TB.3

Screening of high-risk populations for M.
tuberculosis infection to identify individuals eligible for
chemoprophylaxis is one of the strategies recommended
to combat TB.4,5 Contacts of TB cases constitute a high-
risk group for acquiring M. tuberculosis infection,6,7 as
approximately 30% of close contacts demonstrate
evidence of infection, and at least half of infected
contacts exhibit progression to disease in the first 2
years.8 So far, only a limited number of studies have
evaluated the risk factors associated with acquiring M.
tuberculosis infection among household contacts of
index TB cases in other parts of the world.9-12 However,
comparable data on the frequency of tuberculous
infection among household contacts of index TB patients
are not available for Pakistan and other neighbouring
countries. The magnitude and the predominant risk
factors for M. tuberculosis infection among contacts of
TB patients, particularly in rural areas of Pakistan, are
uncertain. Furthermore, for primary prevention sound
scientific knowledge about such risk factors is a
prerequisite for suggesting preventive measures. We
therefore conducted the present study to estimate the
prevalence and identify the risk factors for tuberculin
skin test (TST) positivity among household contacts of
acid-fast bacilli (AFB) smear-positive index cases of
pulmonary TB in Umerkot, a rural area of Sindh

Prevalence and risk factors associated with tuberculin skin
test positivity among household contacts of smear-positive pulmonary

tuberculosis cases in Umerkot, Pakistan
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province, Pakistan.

Study Population and Methods

Study design, setting and study population
A cross-sectional study was conducted in August and

September 1999 in Umerkot, a remote district of Sindh
covering an area of 5608 km2 with a population of around
0.7 million, 83% of whom live in rural areas.
Topographically the Umerkot district has two distinct parts-
the irrigated area in the north-west and rain-fed desert in the
south-east. Agriculture is the main occupation in the area.
About 57% of the housing units are single room houses with
an average household size of 5.4 persons. The Muslim
population constitutes 51% of the district’s total population,
and about 90% of the people speak Sindhi.13

Our study site, the Umerkot Taluka, an
administrative sub-unit of Umerkot district, has a
population of about 0.3 million. The local health care
system is comprised of a government health centre, a
nongovernmental organisation clinic-Umerkot
Antituberculosis Association (UATA) clinic-and about 20
private clinics. TB control is provided for most patients of
this study area by UATA clinic. The majority of patients are
diagnosed and treated as out-patients.

Our study population was comprised of household
contacts of index TB patients in Umerkot Taluka. An index
TB case was defined as the first member of a household
aged 15 years or more who presented and registered for TB
treatment at the UATA clinic and was found positive on at
least one AFB sputum smear. The initial TB diagnosis in an
index case at UATA clinic is based on a combination of two
or more methods including TST, radiography, AFB sputum
smear status and bacterial culture.9,14 A household contact
was defined as any person over 3 months of age who had
lived in the same house as the index case for at least 3
months and had slept in the same house for on average at
least 4 nights per week, throughout this 3- month period.15

Selection of index cases and household
contacts

The objectives of this study were to estimate the
prevalence and determine factors associated with TST
positivity among household contacts of index patients. For
the estimation of M. tuberculosis infection prevalence
among household contacts of index TB cases, we included
385 contacts of 77 index cases based on the following
assumptions: an estimated prevalence of TST positivity of
0.5 among contacts of TB cases, with a bound on error of
0.05 at a significance level of 0.05.16 This sample size was
also sufficient for identification of factors associated with
TST positivity, with an odds ratio (OR) _2 and a study

power of at least 80%.17

To select household contacts of index TB patients, a
list of 680 TB cases maintained at UATA clinic was
obtained and used to select a simple random sample of 77
index cases. Using the Ziehl-Neelsen staining method,18

each selected TB case was screened for AFB in three
sputum samples, one on the spot and two on two
consecutive days in the early morning. If a TB case turned
out to be AFB smear-positive on at least one sputum smear,
that case was enrolled as an index case and interviewed. If
a registered TB case turned out to be AFB sputum smear-
negative or declined to participate in the study, then the next
TB case in the list was contacted and the screening
procedure conducted.

During the first household visit, verbal informed
consent was obtained from all persons aged 12 years or
more and from the parents of household contacts less than
12 years of age who fulfilled our contact definition. The
study protocol was reviewed and approved by the
departmental ethical review committee.

Tuberculin skin test and data collection
In addition to the principal author, three medical

graduates (two male and one female) who had at least 2
years of experience in the field since graduation were
recruited for interview purposes. All were quite fluent in
Sindhi. The principal author briefed the team on the
interviewing process during a training session which
included obtaining the subject’s consent, being polite and
considerate, using a standardised delivery of questions,
recording the responses and performing the TST.

A pre-designed and pre-tested questionnaire was
used to collect data on potential risk factors from the index
case and from household contacts. Information on
household level variables was collected from the head of
household or a representative on the day TST was
performed. For household contacts aged < 12 years, the
mother or guardian answered the questions on behalf of the
contact. Bacille Calmette-GuØrin (BCG) vaccination status
was assessed by physical examination for the presence or
absence of BCG scar. However, vaccination records were
not available for most of the contacts for verification of
BCG vaccination history.

Household contacts of index cases were subjected to
TST using the Mantoux method, a recommended technique
for mass screening of M. tuberculosis infection in
epidemiological studies.19,20 It was performed on the volar
aspect of the forearm with 0.1 ml of Tubersol (purified
protein derivative [PPD] RT 23, 5 tuberculin units;
Connaught Laboratories, North York, Ontario, Canada).
Contacts were visited again 72 hours later to read the TST.



During that visit any household contact who had not been
present on the first visit was also interviewed, subjected to
TST and revisited 72 hours later to read the result. Non-
BCGvaccinated household contacts of an index case were
considered M. tuberculosis infected if the skin induration
was > 10 mm at 72 hours post TST. For BCGvaccinated
household contacts, a cut-off value of > 15 mm at 72 hours
post TST was used as an indication of M. tuberculosis
infection, otherwise the contact was regarded as non-M.
tuberculosis-infected.20

The participation rate was nearly 100% when the
contacts were explained the benefits of TST and when it
was followed by appropriate free prophylactic or curative
TB therapy.

Statistical Analyses
Data were processed using software Epi-Info version

6.04 (CDC, Atlanta, GA, USA). All the analyses were
performed using SAS software (SAS Inc, Cary, NC, USA).
The summary statistics were generated by computing means
(–SD) for continuous variables and frequencies for
categorical variables. We used generalised estimating
equations (GEEs) to arrive at a marginal multivariate
logistic regression model predicting positive M.
tuberculosis infection status as detected by TST. The GEE
corrects for correlation and lack of independence of
responses for contacts with an index TB case in common
(clusters within households) using quasi likelihood methods
and robust variance estimators. Univariate GEE analyses
were carried out to evaluate each variable of interest for its
unadjusted association with the infection status of contacts.
A multivariate GEE model was then used to estimate the
independent effect of each variable on the infection status of
the contact. All independent variables significantly (P <
0.1) related to an outcome variable in univariate analyses
were considered for inclusion in the multivariate GEE
model.21 The variables meeting the above selection criteria
were all entered in a multivariate model. We arrived at the
final model by the backward elimination method. The
adjusted ORs and their 95% confidence intervals (9%CIs)
were computed using the parameters’ estimates of the final
GEE model and used for the interpretation of the results.

Results
The means (–SD) and median number of contacts

per case interviewed and tested for TST positivity were
respectively 5.4 – 3.1 and 4.0. The prevalence of M.
tuberculosis infection among household contacts was 49.4%
(95%CI 46.9-51.9%). Their demographic characteristics are
given in Table 1. The distribution of M. tuberculosis
infection status as assessed by TST positivity with respect to
age, sex, marital status, education, relationship of contact

with index case and BCG scar status is given in Table 2. In
general, the prevalence of M. tuberculosis infection was
higher among the contacts who were of male sex, had no
formal schooling, had never married, were children of index
patients, or who did not have a visible BCG scar. There was
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Table 1: Demographic characteristics of household contacts
of the smear-positive tuberculosis cases recorded during a

cross-sectional study of risk factors associated with tuberculin
skin test positivity among household contacts of index cases,

Umerkot, Pakistan, August�September 1999 (n=385)

Variables n (%)

Age of household contact
4 months�4 years 68 (17.7)
5�14 years 83 (21.6)
15�24 years 103 (26.8)
25 years 130 (33.9)
Sex
Male 205 (53.2)
Female 180 (46.8)
Education (years of schooling)
Nil 277 (71.9)
1�5 36 (9.4)
6�10 45 (11.7)
>10 27 (7.1)
Marital status
Never married 236 (61.3)
Ever married 149 (38.7)
BCG scar
Present 57 (14.8)
Absent 327 (85.2)
Relationship of contact with index case
Husband 28 (7.3)
Wife 34 (8.8)
Child 184 (47.8)
Sibling 23 (6.0)
Father 8 (2.1)
Mother 8 (2.1)
Grandparent 1 (0.3)
Uncle/aunt 2 (0.5)
Others 97 (25.2)

Figure: Distribution of Mycobacterium tuberculosis-infected household contacts of acid-
fast bacilli smear-positive index patients by household size in Umerkot, Sindh, 1999.



also a direct linear relationship between the household size
and the number of M. tuberculosis infected contacts
(Figure).

For further GEE analysis, contacts from household
size of nine or fewer were used. Six households of size 10
or more were dropped, as by their inclusion the GEE model
did not converge for parameter estimation owing to sparse
data. In the univariate analysis, factors associated with M.
tuberculosis infection status included contact age (P =
0.022), relationship with index case (P = 0.028), BCG scar
status (P = 0.003), sleeping site relative to index case (P <
0.001), sharing of utensils with index case (P = 0.026), and
intensity of AFB sputum smear positivity in the index case
(P = 0.002) (Table 2). No association was found between M.
tuberculosis infection status and the variables sex, marital
status and education.

The final multivariate GEE model (Table 3) revealed
that compared to non-infected contacts, M. tuberculosis
infected contacts were more likely to be older by 5 years or
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Table 2 Univariate GEE analysis of risk factors from a cross-sectional study of TST positivity among household contacts of smear-positive
tuberculosis cases, Umerkot, Pakistan, August�September 1999 (n  360)*

Variables Infected contacts� 179 (%) Non-infected contacts� 180 (%) Odds ratio 95%CI

Age of contact
4 months�4 years 14 (7.8) 46 (25.6) 1.0 �
5�14 years 39 (21.8) 36 (20.0) 2.7 1.4�4.9
15�24 years 46 (25.7) 53 (29.4) 2.3 1.3�3.9
25 years 80 (44.7) 45 (25.0) 3.5 2.0�6.0
Sex
Female 90 (47.4) 90 (46.4) 1.1 0.7�1.5
Male 100 (52.6) 104 (53.6) 1.0 �
Education
Illiterate� 142 (79.3) 117 (65.0) 1.2 0.8�1.8
Literate 37 (20.7) 63 (35.0) 1.0 �
Marital status
Ever married 87 (48.6) 56 (31.1) 1.3 0.7�1.9
Single 92 (51.4) 124 (68.9) 1.0 �
Relationship of contact with index case�
Spouse 41 (22.9) 21 (11.7) 2.0 1.1�3.6
First degree 103 (57.5) 112 (62.2) 1.2 0.8�1.9
Second degree 35 (19.6) 47 (26.1) 1.0 �
BCG scar in contact
Present 34 (19.0) 21 (11.7) 1.8 1.2�2.5
Absent 145 (81.0) 159 (88.3) 1.0 �
Sleeping site relative to index case
Same bedroom 118 (65.9) 93 (51.7) 1.9 1.3�2.8
Different bedroom 61 (34.1) 87 (48.3) 1.0 �
Sharing of utensil with index case
Yes 130 (62.0) 102 (58.0) 1.6 1.1�2.4
No 47 (26.6) 74 (42.0) 1.0 �
Intensity of AFB sputum-smear positivity of index case
< ++ 111 (62.0) 147 (81.7) 1.0 �
> ++ 68 (38.0) 33 (18.3) 3.2 1.7�5.9

*A contact was considered to be M. tuberculosis infected if the skin induration was 10 mm without BCG vaccination and 15 mm with BCG vaccination at 72 hours post
tuberculin test; otherwise the contact was regarded as non-M. tuberculosis-infected.

� Illiterate: had no formal school education; literate: had one or more years of schooling.
� Relationship of contact with index case: spouse (husband or wife); first degree (child, sibling, and parents); second degree (uncle, aunt, brother -in-law, and sister-inlaw, others).

GEE = generalised estimating equations; TST = tuberculin skin testing; CI = confidence interval; AFB = acid-fast bacilli.

Table 3 Multivariate GEE analysis results of risk factors for TST
positivity among household contacts of smear-positive tuberculosis

cases, Umerkot, Pakistan, August�September 1999 (n = 360)

Variables Adjusted OR 95%CI P value

Age of household contact
4 months�4 years 1.0 �
5�14 years 3.0 1.6�5.8
15�24 years 4.9 2.4�10.0
25 years 6.7 3.5�12.8 0.001
Sleeping site relative to index case
Different bedroom 1.0 �
Same bedroom 2.5 1.5�4.0 0.0003
Intensity of AFB sputum-smear positivity of index case*
< ++ 1.0 �
< ++ 2.8 1.6�4.8 0.0003
BCG scar
Absent 1.0 �
Present 1.6 1.1�2.6 0.0276

* Intensity of sputum-smear-positivity: + = 1�10 AFB in the whole slide; + + =
1�10 AFB per microscopic field (x 1000); + + + = more than 10 AFB per

microscopic field.
GEE = generalised estimating equations; TST = tuberculin skin test; OR = odds

ratio; CI confidence interval; AFB = acid-fast bacilli.



more (5-14 years vs. 4 months-4 years, adjusted OR 3.0,
95%CI 1.6-5.8; 15-24 years vs. 4 months-4 years, adjusted
OR 4.9, 95%CI 2.4-10.0; _25 years vs. 4 months-4 years,
adjusted OR 6.7, 95%CI 3.5-12.8), to have slept in the same
bedroom (adjusted OR 2.5, 95%CI 1.5-4.0), to have lived with
an index case with an AFB sputum smear positivity index of
2 or more (adjusted OR 2.8, 95%CI 1.6-4.8) or to have had a
visible BCG scar (adjusted OR 1.6, 95%CI: 1.1-2.6).

Discussion
This cross-sectional study demonstrated that in this

study population in Umerkot, Pakistan, 49.4% of household
contacts of smear-positive index TB cases were M.
tuberculosis infected as assessed by TST. To our knowledge
no similar data from the study area or other areas of
Pakistan are available for comparison. However,
comparable data on the prevalence of M. tuberculosis
infection among household contacts of index cases have
been reported from other countries. For example,
prevalences of M. tuberculosis infection among contacts of
TB patients of as high as 44% in Spain and 55% in Peru
have been reported.22-24 Also, in another study in an area
with high TB incidence, 34% of children under the age of 5
years living in the same household as an index TB case were
diseased and 14% were infected.25 Therefore, the results of
the present study corroborate the findings of previous
studies and show that contact with AFB sputum
smearpositive index case poses a substantially higher risk of
acquiring M. tuberculosis infection. We could not assess the
sputum smear status of the TST-positive contacts, but one
could speculate that considerable numbers of these could
have active TB and contribute to the continued spread of M.
tuberculosis infection in their households and in the
community.

Consistent with previous findings, a trend of
increasing odds of TST positivity with increasing age was
observed in this study.23 Plausible explanations for this
result may include the extended duration and frequency of
contacts with an index case and/or that contacts with
increasing age might have been exposed to other AFB
smear-positive TB cases in this neighbourhood with a high
burden of TB.

The intensity of sputum smear positivity of the index
case was associated with increased odds of TST positivity
of the contact in this study. It has previously been shown
that the number of contacts infected by a person with TB
also depends on the severity of disease in the index case,11

and on the number of organisms excreted in the sputum.26

In this study M. tuberculosis infected contacts were
significantly more likely than non-infected contacts to have
had slept in the same bedroom as the index case. This type
of behaviour seemed to result from over-crowding, as most

of the housing units in the study area are one bedroomed,
with an average household size of 5.4. The presence of BCG
scar in contacts was also associated with positive M.
tuberculosis infection status. BCG may induce cross-
reactions for a prolonged period after vaccination.27

However, the recommended cut-off value of > 15 mm skin
induration on TST was used as an indicator of M.
tuberculosis infection in the study. Furthermore, BCG
vaccination reportedly does not prevent infection but
protects against the consequences of infection.28 Recently, a
prevalence of M. tuberculosis infection of 7.5% among
those with BCG scar was reported in another Asian
population.29

Several limitations of our study need to be
acknowledged. Firstly, the study is limited by its cross-
sectional design, so temporality (cause-and-effect
relationship) can not be established. Second, the first
subject from a given household registered for treatment at
the UATA clinic was assumed to be the index case. We are,
however, uncertain whether this is indeed the first person to
be infected or whether it is a secondary contact of another
infected member in the household who exhibited disease
earlier than the other infected household member. Third,
after exposure to M. tuberculosis the ability of TST to detect
delayed type hypersensitivity reaction is on average 4-12
weeks.30 Therefore, some infected household contacts
might have been incubating M. tuberculosis but were not
detected by TST and were labelled as non-infected, thus
directing the results towards null. Fourth, the duration of
contact of each household member with the index case
could not be ascertained, since the exact dates of diagnosis
of M. tuberculosis infection in most of the index cases were
not available. Fifth, as all the index cases were AFB smear-
positive, we cannot draw any inference regarding the risk of
M. tuberculosis transmission in the household of AFB
sputum smear-negative index cases. And finally, in this
study we could not assess the intra-observer and inter-
observer variability of reading the TST results. However,
we believe that such variation was probably minimal
because all the interviewers were medical graduates and
their training before the start of the actual study should have
given them sufficient experience to conduct TST and
objectively measure the results.

We could not evaluate whether or not index patients
were suffering from multidrug-resistant TB. The evaluation
of such TB patients and the treatment required should be
prioritised to help shrink the pool of infectious individuals.
Evaluation of TST-positive household contacts for the
presence of pulmonary TB, followed by prophylactic or
supervised therapy as appropriate, may contribute to the
prevention of further spread of M. tuberculosis infection.
We recommend an awareness programme for household
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contacts about the possibility of acquiring M. tuberculosis
infection from AFB sputum smear-positive pulmonary TB
cases. Future research may be focused on the evaluation of
intervention programmes aimed to improve the knowledge
and awareness of TB patients and their contacts about the
disease and its complications in this and other similar
settings.
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Abstract
Setting: Pre-employment screening of health care workers
(HCWs) is practiced widely. Research needs to be carried
out to evaluate the screening procedure in developing
countries.

Objective: To evaluate the efficacy of Mantoux test and
erythrocyte sedimentation rate (ESR) for the diagnosis of
active tuberculosis (TB), in pre-employment screening of
HCWs, in a high prevalence country.

Design: Pre-employment screening of all new employees
was reviewed from June to September 2000. The
screening consisted of history, physical examination,
blood and urine tests, Mantoux test and a chest
radiograph. Patients with clinical, laboratory or
radiological features suggestive of active TB were
referred to a specialist.

Results: Out of 207 employees, a Mantoux reaction of >10
mm and ESR of >25 mm/first hour was noted in 90 (43.5%)
and 21 (10.1%), respectively. One person had symptoms
suggestive of TB and was already on anti-tuberculosis
therapy at the time of screening. All other employees were
asymptomatic. Based on radiographic findings, four (2%)
cases were referred and one was given anti-tuberculosis
therapy. An additional 48 (23.1%) employees were referred
on the basis of positive Mantoux or elevated ESR; none
were found to have active TB.
Conclusion: In high prevalence countries use of Mantoux
test and ESR in pre-employment screening of HCWs is not
recommended for detection of active TB.

Introduction
The last decade has seen an upsurge in the global

prevalence of tuberculosis (TB), including multidrug-
resistant (MDR) strains. Health care workers (HCWs) are at
high risk of acquiring the disease during the course of their
occupation, and once infected they can spread it further to
their patients.1 The Centers for Disease Control and
Prevention recommends regular skin testing and appropriate
follow-up care for all HCWs.2 Measures used in
industrialized countries to screen HCWs and to control
nosocomial TB transmission are beyond the resources of
low-income countries. Research needs to be carried out to
evaluate the feasibility and cost-effectiveness of measures

aimed at preventing TB transmission among workers in
high-risk settings.

Screening of HCWs at the time of employment is
practiced widely in order to identify asymptomatic cases.
Hospitals vary widely in their pre-employment screening
practices depending on resources, risk of nosocomial
transmission and prevalence of TB in the community. Third
world countries, where the risks are highest, unfortunately
have the least resources available to them. In a small study
from British Columbia, HCWs were not found to be at
increased risk of TB.3 In Africa, on the other hand, 79% of
512 HCWs in Abidjan had a tuberculin reaction of >10
mm.4 In Malawi, 3.6% of 3042 HCWs had active TB with a
case fatality rate of 24%, and compared with the general
population the relative risk (95% confidence interval [CI])
in HCWs of all types of TB was 11.9 (95%CI 9.8-14.4).5

Similarly, in Asia, the HCWs had a high rate of TB
infection.6

Pre-employment screening programmes for
HCWs are mostly developed in western countries, often
based on consensus among experts rather than clinical
evaluation, expensive, and may lack local relevance. The
aim of our study was to evaluate the efficacy of the
Mantoux test and erythrocyte sedimentation rate (ESR)
in pre-employment screening of HCWs for the diagnosis
of active TB.

Study Population and Methods
The study was conducted at the Aga Khan University

Hospital, a teaching hospital located in Karachi, Pakistan.
All employees referred for pre-employment screening over
a period of 4 months (June-September 2000) were
evaluated. Pre-employment screening consisted of history
and physical examination, blood hemoglobin and ESR
levels, detailed urine report, Mantoux test and a chest
radiograph. Patients with clinical or laboratory features
suggestive of active TB were referred to a specialist
(pulmonary physician). The outcome of the referral and
details of further investigations were recorded. The medical
records of all the screened employees were reviewed in
November 2001, after a follow-up period of 14-18 months,
to detect any new case of active TB that might have been
missed on initial screening.

The Mantoux test was administered as an
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intradermal injection of 0.1 ml of purified protein derivative
(PPD) containing five tuberculin units. The injection was
given with a hypodermic needle into the anterior aspect of
the forearm to produce a bleb, and a circle was drawn
around it. The test was read after 72 hours by measuring the
induration and not the erythema. A result of 10 mm or more
was taken as positive.

The data were double entered and verified using Epi-
Info Version 6.04 (CDC, Atlanta, GA). The analysis was
done using SPSS Version 10.0 (SPSS Inc, Chicago, IL).
Frequencies of individual variables and crosstabulation
between outcome variable and independent variables were
also performed. The mean distribution of variables was also
performed where appropriate.

Results
A total of 207 employees (52% males and 48%

females) were screened (Table). A history of bacille

Calmette-GuØrin (BCG) vaccination was obtained in only
54 (26%) cases. History of TB in the family or contact with
a TB patient was denied in 204 (99%) cases, but three were
unsure about it. One patient had been investigated for fever
and pleural effusion 3 months before her pre-employment
screening. She was diagnosed with TB pleural effusion and
was receiving appropriate therapy. The remaining 206
employees were asymptomatic at the time of presentation
and had a normal physical examination.

Mantoux, ESR and chest radiograph findings
A Mantoux skin reaction of >10 mm and blood ESR

of >25 mm after the first hour was noted in 90 (43.5%) and
21 (10.1%) employees, respectively. Only four of the 90
cases with a >10 mm reaction had an abnormal chest
radiograph and were referred for further evaluation. None of
the HCWs with a Mantoux >20 or ESR of >25 had clinical
or radiological evidence of active TB.

Chest radiograph was abnormal in five (2.4%)
cases. One was receiving anti-tuberculosis therapy for
previously diagnosed pleural effusion and had pleural
thickening on radiograph. One had hilar prominence, two
had minimal linear scarring and one had linear and
nodular infiltrate and loss of volume of the right upper
lobe. Of the five cases with an abnormal chest
radiograph, four had a Mantoux result of >10 mm and
one had a result of 0 mm.

Referral to chest physician
At pre-employment screening one employee was

already on anti-tuberculosis therapy and was referred to a
specialist. All of the other employees were asymptomatic,
with a normal physical examination, and would have not
needed referral on a clinical basis. Based on chest
radiograph findings four (2%) asymptomatic cases were
referred. One with hilar prominence was investigated with
computed tomography (CT) scan and was found to have a
bronchial cyst. One with infiltrates and loss of lung volume
was started on tuberculosis treatment on radiographic
grounds; sputum smears and cultures were negative. Further
investigations were not recommended for two patients with
minimal linear scarring.

Based on the results of positive Mantoux and/or
elevated ESR, 48 (23.1%) additional employees were
referred to a specialist. The vast majority (77%) were young
females below the age of 30 years. All had normal physical
examinations and chest radiographs. The specialist
recommended no further investigation, and none were
diagnosed with active TB.

Based on chest radiograph only five cases would
have been referred for pulmonary opinion and the only case
of suspected active TB would have been picked up. When
Mantoux and ESR were added to the screening process a
ten-fold increase in the number of referrals was seen (total
52), with no extra case of active TB being detected.

One-year follow-up
Medical records of all screened employees were

reviewed after a 14-18 month period following pre-
employment screening. The outcome of physician
encounters, laboratory investigations and radiographic
studies were recorded. None of the employees was
diagnosed with active TB during the follow-up screening.
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Table: Characteristics of health care workers at pre-employment
screening visit (n = 207).

Mean (range)

Age (years) 26.7 (18-54)
Height (cm) 163.7 (142-193)
Weight (kg) 60.8 (33.5-132.0)
Systolic blood pressure (mm Hg) 113.7 (90-170)
Diastolic blood pressure (mm Hg) 75.3 (50-100)
Hemoglobin (gm/dl) 13.2 (8.1-16.5)
Hematocrit (%) 40.3 (25.9-50.4)
Random blood sugar (mg/dl) 100.8 (80-160)
Erythrocyte sedimentation rate
mm in first hour) 11 (0-46)
Mantoux test (mm induration) 7.6 (0-28)

n (%)
Abnormal chest radiograph 5 (2.4%)
Mantoux test result
10 mm or above 90 (43.5%)
15 mm or above 45 (21.7%)
20 mm or above 15 (7.2%)
Sputum smear/culture-positive None



Discussion
Our study suggests that in a high TB prevalence

country the Mantoux test is not a useful diagnostic tool for
pre-employment screening of HCWs. Of the employees
screened, 44% had a positive test of >10 mm and half of
these (22%) had a reaction of >15 mm. Such high rates of
positive skin reaction among HCWs have earlier been
reported in other studies from the US (40%)7 and Mexico
(70%).8 The only case of active disease in our study had
symptoms and signs suggestive of TB. Based on the result
of Mantoux testing, a large number of referrals were made
to the chest clinic with no further detection of active cases.
At the 1-year follow-up none of these HCWs had developed
active disease. In Pakistan, the use of Mantoux testing for
screening resulted in delays in the recruitment process and
extra costs for consultation. Similarly, an elevated ESR of
>25 mm/first hour was seen in 10% of the employees, and
in the absence of symptoms none of these were found to
have active TB.

Mantoux testing is used widely for identification of
infected cases. In high prevalence countries a large
proportion of the population is expected to have a positive
reaction, which limits the specificity of the Mantoux test as
a screening tool for active disease.9 Furthermore, skin
reaction may not correlate with disease severity, and has
been shown to decrease with disease severity. Therefore,
tuberculin response in a BCGvaccinated TB-endemic area
cannot be used as a diagnostic marker for active
tuberculosis, particularly in advanced disease.10

Due to epidemiological differences between the
industrialised and the developing countries, strategies for
the diagnosis of TB need to be developed that are cost
effective and take account of local factors. An International
Union Against Tuberculosis and Lung Disease (IUATLD)
task force, with members from 10 countries, developed a
scoring system for screening children for TB and for
selecting suspects for further investigations.11 In a low
prevalence country heavy reliance was placed on history of
close contact and on a positive skin test. In high prevalence
countries case contact and skin test was found to be less
important, with symptoms being more indicative of active
TB. The results of our study would support the development
of a scoring system that relies more on symptoms than on
skin test to screen adults and to select those who need
further investigation.

The effectiveness of occupational health screening
and surveillance procedures was evaluated in a study from
the west Midlands region of the UK.12 Most cases of active
TB presented with symptoms, and no occupational health
unit knew of any extra case that was not notified by the
registry. An emphasis on prompt reporting of suspicious

symptoms both before and during employment was
recommended. Another 9-year study from a regional
pediatric hospital in Cincinnati, Ohio, had evaluated the
mandatory employee tuberculin skin test programme.13
Despite intense active surveillance among thousands of
hospital employees with >97% annual compliance,
tuberculin conversion rates were low, and no cases of active
TB were identified during the 9 years of follow-up. Rates of
TB in that community were low, and the application of
guidelines appeared excessive and costly. The results of our
study also indicate that the current screening programmes
should be evaluated regularly and made relevant to the
needs of the region.

The ESR is a non-specific test used by many
physicians for screening patients with active diseases like
TB. A recent study in children found that one-third of cases
with active TB had a normal ESR at the time of diagnosis,
and that ESR was of little value as a diagnostic test.14 Our
study results show that ESR was elevated in 10% of
apparently healthy individuals, and that despite living in a
high prevalence country none of these developed active TB
over a 1-year period.

Based on the result of our study, we have
discontinued performing Mantoux testing and ESR for
preemployment screening of HCWs. Clinical assessment
and chest radiograph is performed on each individual, and
no further test is performed for asymptomatic individuals
with a normal chest radiograph. Those with clinical and/or
radiological abnormalities have three sputum samples tested
for acid-fast bacilli and are referred to a specialist. We
recommend that for pre-employment TB screening of
HCWs in high prevalence countries, the main emphasis
should remain on history and physical examination. Chest
radiograph should be performed, when available, to detect
early or asymptomatic cases. Further studies are needed to
assess whether chest radiograph can be avoided altogether
in asymptomatic individuals. The sample size of our study
was small for an endemic region, and the results need to be
validated with larger studies.

Conclusions
In a high TB prevalence country such as Pakistan,

the use of Mantoux testing and ESR for pre-employment
screening of HCWs is not cost-effective. Greater emphasis
should be placed on symptoms to detect active cases.
Despite a positive tuberculin reaction in 44% and an
elevated ESR in 10% on initial screening, none of the
HCWs developed active TB over a one-year follow-up.
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Abstract
Setting: The Shimshal Valley, a remote village in Northern
Pakistan, is one of the seven Pamirs of Central Asia, widely
known as the roof of the world.

Objective: To investigate the prevalence of pulmonary
tuberculosis (TB) in the Shimshal Valley.

Design: The Rapid Village Survey Method (RVS) was used to
investigate the prevalence of pulmonary tuberculosis. The
selection criteria were chronic cough, hemoptysis, past history
of TB and close contact with a tuberculous patient. After
clinical examination, a chest radiograph was done and a single
spot sputum sample was obtained for smear examination.

Results: The total population of the village was 1077, of
whom 231 cases were studied. Overcrowding affected 75%
of the study population. The prevalence of smear positive
pulmonary TB in the village studied was 554 per 100 000
population, and the prevalence of active smear-negative TB
was estimated at 1949/100 000. The prevalence of active
pulmonary TB increased with age and the only risk factor
for active TB was age over 45 years. Of the 21 cases with a
past history of pulmonary TB, only 38% had completed a
full course of chemotherapy.

Conclusion: Pulmonary TB is a very serious health issue in
the rural community (Shimshal Valley) of Pakistan. This
study highlights the lack of efficacy of national tuberculosis
control programs in the country.

Key Words: tuberculosis; prevalence; rapid village survey.

Introduction
There has been a global resurgence of tuberculosis

(TB) in the last decade and the vast majority of these TB
cases occur in the impoverished countries of Asia, Africa
and South America.1

Pakistan is a developing country with a population of
130 million people. In this country 1.5 million people suffer
from TB, and more than 210 000 new cases occur each
year.2 At present, only 1 per cent of central government
expenditure is spent on health care, and over half the
country has little or no access to health care. Until recently
there were no official guidelines for tuberculosis control in
Pakistan, and there is serious concern that drug resistance is
likely to increase at an alarming rate.

Shimshal Valley is a remote village in the Northern
Areas of Pakistan, situated in the neighborhood of the
Peoples’ Republic of China, the former USSR, India and
Afghanistan. The eight great mountain ranges including
Karakuram, Hindukush, Himalaya and Pamir converge on
this land of rocks and glaciers. Shimshal Pamir is one of
the seven Pamirs of Central Asia, well known as the roof
of the world. It is at an elevation of 7800 feet above sea
level and at a distance of 45 kilometers from Karakuram
highway, which links Pakistan to the other Central Asian
States. The hardship endured by the people of the region
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can be illustrated by the fact that there is not a single road
to Shimshal Valley that is traversible on horseback. One
therefore has to walk for 36 hours through the rocky
mountains to reach the valley. According to a survey in
1996, pulmonary TB was the leading cause of death
among adults in this region, whereas pneumonia was the
leading cause of infant mortality (School research group.
Mortality, morbidity and birth rate in Shimshal Valley.
Unpublished data).

The objective of our study was to investigate the
prevalence of pulmonary TB in Shimshal Valley using the
Rapid Village Survey method.

Material and Methods

Planning and organization
Before starting field activities, a series of meetings

was held with members of the Aga Khan Health Services,
Pakistan (AKHSP) and the Government Health Department,
Northern Areas of Pakistan (GHDNAP), to assess feasibility
of the survey and funding. The funding for X-ray films and
laboratory supplies was provided by AKHSP, a portable X-
ray machine by GHDNAP, and the Aga Khan Foundation
provided transportation by helicopter between the nearest
town (Gilgit) and Shimshal Valley. The fuel for the electric
generator, food and accommodation was arranged by the
village volunteer service.

The final study design was approved after discussion
with an epidemiologist and a pulmonologist. The work was
carried out by a team consisting of a general surgeon, a
resident family physician, three laboratory technicians, two
lady health visitors, two health workers and a group of
dedicated volunteers.

Rapid Village Survey method (RVS)
The study design was based on the experience of

RVS for case finding in the control of pulmonary
tuberculosis and leprosy by Elink Schuurman3 and
Tumbelaka.4 This method is cost-effective and the overall
accuracy is similar to the total village survey (TVS) method.
The RVS team reached the village on 26 June 1996, and a
meeting was held with the village president, health workers
and volunteer services. The survey was planned over a five-
day period. The health workers performed a door-to-door
visit in the village, identified the villagers who fulfilled the
selection criteria (as defined below) and invited the
villagers, via a standard message, to report to the RVS
center. Information about the schedule of the study was also
conveyed by the radio broadcasting services. There was no
registered medical practitioner in the village, and thus the
survey provided the villagers with a unique opportunity to
see a qualified physician.

The basic demographic data were provided by the
village school research group. Data about symptomatic and
high risk populations were gathered from the records of
health workers. The demographic data were recorded by the
medical health workers and the history and physical
examination were done by a general surgeon and a family
medicine resident. A portable chest radiograph was
performed and a single spot sputum sample was obtained in
the clinic. Free medicines were distributed for common
illnesses, and difficult cases were referred to tertiary care
centers in other parts of the country. The RVS team departed
on the sixth day of the visit.

Selection criteria
The selection criteria used in the survey included:

history of chronic cough (more than three weeks’ duration),
history of hemoptysis, past history of pulmonary TB, and
close contact with a TB patient.

All subjects who had one or more of the above
selection criteria were identified during door-to-door visits
by the health workers and invited to attend the RVS center.
At the end of day four, the lists of suspected cases were
checked and the volunteers visited the houses of those who
had not yet presented voluntarily to the RVS center. In this
remote village we were able to screen all the suspected
cases identified by the health workers.

Definitions
Smear positive pulmonary TB: A person with a

smear positive for acid-fast bacilli (AFB), on a single spot
sputum examination.

Smear negative pulmonary TB: A person with
upper lobe infiltrates and/or cavitation on chest radiograph,
in the absence of a positive sputum smear

Healed pulmonary TB: A person with evidence of
fibrosis and/or calcification on chest radiograph in the
absence of the above criteria for active TB.

Adult: A person aged 15 or over.

Statistical analysis
The database was completed after the sputum AFB

smears had been read by a consultant pathologist and the
chest radiographs by a consultant pulmonologist. The data
were coded and entered into a commercially available
program, Excel 7.0. Statistical analysis was done with the
help of an epidemiologist using a statistical software
package (SPSS 4.0). The data were analyzed for evaluation
of active and healed tuberculosis. Univariate analysis was
done to assess the significance of risk factors for active
pulmonary TB such as age, sex and overcrowding. The level
of statistical significance was set at P < 0.05.
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Results
The total population of the village was 1077, of

whom 49.7% were male and 54.5% were adults. The overall
literacy rate was 18.4%, 25.9% in males and 10.9% in
females. The source of income was agricultural produce and
livestock in 94%, and 6% were in service or business. The
crude birth rate was 4.93% and crude mortality rate was
1.02% per annum.

The characteristics of the study population are
summarized in Table 1. The majority of the population

(75%) lived in overcrowded conditions (more than three
persons per room). Chronic cough was present in 82% of
the study population, of whom two-thirds had productive
cough. A history of hemoptysis was obtained in 35% of
cases. Physical examination revealed crepitations in 38
(17%), bronchial breath sound in 26 (11%), rhonchi in 17
(7%) and cervical lymphadenopathy in three (1%) cases. Of
the 231 study subjects, a satisfactory chest radiograph was
obtained in 212 (92%) and a single spot sputum sample in
109 (47%) cases.

Six sputum samples were smear positive and the
prevalence of smear positive pulmonary TB in the village
studied was 557/100 000. A further 21 cases had features of
active TB based on radiological appearance, and the
prevalence of smear negative active pulmonary TB was
estimated at 1949/100 000 (Table 2). Based on radiological
findings of pulmonary fibrosis and/ or calcification compatible
with TB, the prevalence of healed TB was estimated at 13
835/100 000 population. The prevalence of active pulmonary
TB increased with age: the only significant risk factor for
active pulmonary TB was age > 45 years. Only 8% of the study
population were in the pediatric age group, and no case of

active pulmonary TB was found among them. In this village,
82% of children had received BCG vaccination.

Of the 21 subjects with a previous history of
pulmonary TB, three (14%) were still sputum AFB positive on
a single smear and 28% were symptomatic with active
infiltrates and/or cavitation on chest radiograph. Only eight
(38%) cases had completed a full course of anti-TB treatment.

Discussion
The results of our survey confirm that in this remote

village, where 75% of the population lives in overcrowded
conditions, pulmonary TB is a major health problem. The
prevalence of smear positive pulmonary TB (557/100 000) and
smear negative TB (1949/ 100 000) is considerably higher than
in other developing countries.5-7 These smear positive patients
continue to be a source of infection in the village, and when no
treatment is provided each patient is expected to survive for
about 2 years and to infect 10 to 15 further individuals each year.8

During the period 1994 to 1996, 70% of the 24 adult deaths in
the village were related to diagnosed or suspected cases of
pulmonary TB. There was increased prevalence of pulmonary
TB with increasing age, consistent with other studies from Asia.9

Our study also highlights the problem of poor
compliance with treatment among patients known to have
pulmonary TB. Only 38% completed a full course of anti-TB
treatment. The reasons for poor compliance were unavailability
of anti-TB medications, lack of a surveillance program for
tuberculosis control, poor socio-economic conditions and low
literacy rate. These partially treated patients remain a
continuous source of TB infection, and could potentially
promote the emergence of multidrug-resistant strains. In
addition, as suggested by the Bangalore study, each year 10%
to 15% of smear negative patients would be expected to
progress to become smear positive.10 The overcrowding
observed in the study population would also be a strong risk
factor for the spread of TB bacilli in the community.

Our study design using the RVS method has been
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Table 1: Characteristics of the study population in Shimshal
Valley, 1996. (Total population = 1077)

Characteristic n (%)

Population studied 231
Sex: Male 98 (42)
Female 133 (58)
Age: 15 years 18 (8)
15�45 years 134 (58)
45 years 79 (34)
Past history of TB 21 (9)
Close contact with TB patient 159 (69)
Chest radiograph
Normal 40 (17)
Active infiltrates/cavitation 23 (10)
Fibrosis/calcification 149 (65)
Poor quality/not obtained 19 (8)
Single sputum smear examination
Smear positive 6 (2.5)
Smear negative 103 (44.5)
Sputum not obtained 122 (53)

Table 2: Characteristics of patients with active TB.

Smear Smear
positive negative

Total number 6 21
Sex: Male 1 9
Female 5 12
Age: 15 years 0 0
15�45 years 3 5
45 years 3 16
Close contact with a TB patient 5 12
Past history of TB 3 3
Chest radiograph
Active infiltrates/cavitation 3 21
Fibrosis/calcification 3 0



validated for case finding in the control of pulmonary TB.3

Shimshal Valley was considered a suitable site for RVS, and the
local factors that contributed to the validity and success of the
survey were: 1) a village isolated from the rest of the country
where all the people lived closely together; 2) a preliminary
survey was available about the suspected and high risk
population; 3) a strong village organization, dedicated health
workers and volunteer service ensured a successful survey, and
health workers were able to visit each house in the village to
invite people to participate in the survey; 4) in the absence of a
qualified medical practitioner in the village, the RVS was a rare
opportunity for people to be examined by a qualified doctor and
obtain free medicine for common medical ailments.

Our study differed from that of Elink Schuurman et al.3

in some aspects. We did not have the facilities to perform
cultures on the sputum samples obtained. Instead we depended
on radiographic findings to detect smear-negative active cases.
The sensitivity of chest radiograph in detecting active and
healed cases of TB has been described to be low in mass
radiography.11 Of interest is a follow-up study of nearly 300
Chinese subjects who were considered to have active TB on
clinical and radiological features but were sputum AFB
negative on five smear examinations. Over the next 30 months,
71% had active disease confirmed and another 15% had
evidence of changing lesions on serial chest radiographs,
indicative of active disease.12

Secondly, compared to only 5% in their study, we
screened nearly 20% of the entire village population, and
believe that the chance of missing further symptomatic patients
was small. Our study was, however, not followed by a total
village survey. The prevalence of smear-positive cases among
suspected individuals was similar in both studies, but the
overall prevalence of smear-positive TB in the village was
much higher in our study.

Our study has certain limitations. A single spot sputum
sample was used for smear examination, potentially leading to
an underestimation of disease prevalence. Ideally, three early
morning sputum samples should have been collected, and this
might have resulted in an even higher prevalence rate.
However, in a study of smear-positive patients, 90% were
found to be positive on their initial smear.13

Secondly, TB culture was not performed on the sputum
samples obtained. Had resources been available, this would
have helped us to define more accurately the prevalence of
smear-negative, culture-positive cases, and to identify drug
resistance patterns.

Thirdly, radiological features were used to define active
and healed TB. We accept that a number of infectious,
inflammatory, neoplastic and occupational diseases can mimic
TB. Furthermore, patients with TB may have atypical

presentations, and differentiation between active and healed
TB may be difficult on radiological features alone. However, in
a high prevalence region such as the Shimshal Valley, the
commonest feature of reactivation TB is upper lobe infiltrates/
cavitation,14 and pleural/pulmonary fibrosis and calcification in
the upper zones is usually secondary to remote TB infection.

Fourth, very few children were included in the study
and this, coupled with difficulties in the interpretation of
radiograph and smear examinations in children, may have
resulted in a failure to identify any cases with active TB. The
prevalence of active TB in children in the village remains
unknown. Similarly, the prevalence of extra-pulmonary TB
was not studied.

Finally, our study may have underestimated the
prevalence of active TB due to sample selection (exclusion of
asymptomatic cases, failure of some symptomatic cases to
report to the RVS center).

In order to prevent the spread of disease and to decrease
TB related mortality, we made the following recommendations
to the AKHSP. 1) Urgent treatment of smear positive and
treatment failure cases. The success of treatment should be
monitored carefully according to WHO recommendations,15

and the target of successful treatment should be 80-90%
compliance. 2) Treatment should be fully supervised by the
health care workers. 3) Health care workers from the same
village should be trained to monitor short course
chemotherapy, to record patient data and to perform sputum
AFB smears. 4) Treatment failure and relapses should be
screened for multidrug-resistant bacilli. 5) Smear-negative
cases with radiological features of active TB should also be
treated. 6) New cases of pulmonary TB should be detected by
a regular screening program, and all persons with productive
cough should have three sputum smears for AFB examination.
7) BCG vaccination should be continued and its efficacy
evaluated. 8) Chemoprophylaxis should be given to high risk
cases who do not have active TB.

The successful implementation of a pulmonary
tuberculosis control program in Shimshal Valley is possible
through close collaboration between AKHSP and GHDNAP,
but community participation will be the key to success.
Implementation of our recommendations for control of
pulmonary tuberculosis in Shimshal Valley was started in May
1997, and the program will strictly follow the WHO guidelines
with emphasis on directly observed treatment and short course
chemotherapy.
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Abstract
As private medical practitioners play a major role

of in providing care to pulmonary tuberculosis (TB)
patients, a survey was made of knowledge and practice in
2 cities in Pakistan. Only 1 of the 245 physicians was aware
that cough > 3 weeks alone is the main symptom
suggesting pulmonary TB. The majority diagnosed (80%)
and treated (83%) cases themselves without referral. Less
than 1% relied on sputum microscopy alone for diagnosis.
None of the practitioners were following National TB
Control guidelines for prescribing drugs and none ensured
compliance with anti-TB treatment under supervision of a
doctor/health worker. Only 3% kept records of
pulmonary TB patients. None of the physicians assessed
the effectiveness of treatment with sputum microscopy
alone; the majority (76%) used only clinical assessment.

Introduction
Tuberculosis (TB) is the largest single infectious cause

of death among young people and adults in the world,
accounting for nearly 2 million deaths a year; about a third of
the world’s population harbours the infection.1 This large pool
of infected people means that TB will continue to be a major
problem in the foreseeable future.2 While they belong to all

socioeconomic strata, the great majority of TB patients are
poor.3 Due to these and many other relevant factors, the TB
epidemic was declared a global emergency by the World
Health Organization (WHO) in 1993.4

TB remains one of the major public health problems in
Pakistan. Moreover, WHO has identified Pakistan as among
the countries with a high burden of disease.5 According to the
Pakistan national TB survey in 1987-886 the prevalence of
sputum- positive or open cases of pulmonary TB was
estimated to be 0.17 per 1000 population. These open cases
form a reservoir of infection in the community and are the
source of person-to-person transmission.

In Pakistan where only 36% of the population is
literate and 28% is living below the absolute poverty line,7 the
private sector makes a major contribution to providing health
care for all kinds of health problems including the
management of TB cases.8 Private medical practitioners in
Pakistan, as in other developing countries, comprise a wide
range of health care providers, ranging from unqualified and
unskilled practitioners to highly qualified medical
postgraduates. However, a large number are in the former
category, who are readily available and accessible especially
in the rural settings where 70% of Pakistan’s population lives.
The absence of any effective regulatory mechanism further
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worsens the situation. In India it has also been noted that the
private health sector in developing countries tends to be a
relatively amorphous, unorganized and dynamic entity
comprising various provider types of different sizes and
characteristics.9

There is increasing interest in many countries about
the role of the private health sector in TB care.7 In a study of
health-seeking behaviour in Pakistan,10 it was found that 90%
of TB patients had initially contacted a private practitioner
before visiting a TB centre. Similarly, another study in a
different setting also established that 80% of hospitalized TB
patients had first consulted private practitioners.11 Moreover, a
study in India observed that 86% of TB patients had first
consulted a private practitioner.12 Yet TB patients attending
the private sector may not be receiving the correct treatment
according to the National Tuberculosis Control Programme
guidelines.

The present study was carried out to determine the
knowledge and practices of private general medical
practitioners towards diagnosis, treatment and follow-up of
pulmonary TB patients in 2 cities of Pakistan. In addition, we
intended to collect baseline information to plan future
interventions to involve the private sector in the National TB
Programme.

Methods
The study design was a descriptive crosssectional

survey. The study participants were selected from all formally
qualified medical graduates who were practising medicine on
a full- or part-time basis outside the government (public)
sector in the 2 largest cities of Pakistan: Rawalpindi and
Lahore. The basic criterion for inclusion in the study was that
the private medical practitioners had managed at least 1
pulmonary TB patient during the previous year.

Out of a total population of 884 private general
medical practitioners, 245 were randomly selected to be
included in the study. This sample size was estimated at a
confidence level of 95%, at 20% expected frequency of
consistency with National TB Programme guidelines, and a
power of 80%.

A standardized questionnaire on the relevant themes
and issues was used in this study. Questions were mostly
dichotomous choice with some rating scale questions.
Questions were asked about diagnosis (knowledge about
symptoms suggestive of TB, diagnostic and referral practices,
diagnostic facilities), treatment (usual prescribing practices,
knowledge about how to categorize patients for treatment,
frequency of dispensing treatment), follow-up (ensuring
compliance, record-keeping, assessing effectiveness of
treatment, defaulter tracing and family contact tracing), and
awareness of National TB Control Programme guidelines.

The responses were analysed by city and by
qualification status of the general practitioner, i.e. medical
graduate only or postgraduate qualification. A 95% confidence
interval was calculated where relevant. The responses were
compared for significant differences using Pearson
chisquared. Data were analysed using Epi- Info, version 6.04c
and SPSS, version 10.0.5. Frequency tables were prepared for
most of the variables.

Results
The mean age of the 245 private practitioners was 38

years, ranging from 23 to 70 years. A total of 232 of them
(95%) were below the age of 60 years; female practitioners
comprised 20% (48). All of the sample were medical
graduates; the year of graduation ranged from before 1960 to
2001. A postgraduate degree or diploma was held by 37
(15%): 6 (2%) had a postgraduate qualification in medicine
and 31 (13%) had other qualifications (none of them had a
postgraduate diploma or degree in chest diseases). There were
100 practitioners in Rawalpindi and 145 in Lahore. The
proportion holding a postgraduate degree or diploma was 17%
and 14% in Rawalpindi and Lahore respectively.

Of the respondents, 58% from Rawalpindi and 41%
from Lahore had provided care to 1-5 pulmonary TB patients
during the previous 3 months, compared with 34% and 41%
respectively who had seen 6-10 patients.

Diagnosis

Knowledge about symptoms
In response to the question "In your opinion, what are

the main symptoms that suggest pulmonary TB in adults?",
only 1 out of 245 private practitioners mentioned cough for
more than 3 weeks. Nearly half (45%) of the physicians
described a combination of cough, haemoptysis, weight loss,
night-sweating and lymph node enlargement, whereas 30%
considered cough and weight loss as the main symptoms
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Table 1 Knowledge of private practitioners about duration of cough
before suspecting tuberculosis by city and by qualification

Duration of Graduates Postgraduates Total P-valuea

cough No. % No. % No. %

Rawalpindi (n = 83) (n = 17) (n = 100)
2 weeks 14 17 2 12 16 16 0.923
3 weeks 21 25 4 24 25 25
4�6 weeks 45 54 10 59 55 55
7�9 weeks 3 4 1 6 4 4
Lahore (n = 125) (n = 20) (n = 145)
2 weeks 15 12 2 10 17 12 0.945
3 weeks 23 18 3 15 26 18
4�6 weeks 45 36 9 45 54 37
7�9 weeks 42 34 6 30 48 33

n = total number of respondents.
aGraduates versus postgraduates.



suggestive of pulmonary TB.

The knowledge of physicians in the 2 cities about the
main symptoms suggestive of pulmonary TB was
significantly different (P = 0.010). More practitioners in
Lahore considered cough and weight loss as the main
symptom, whereas in Rawalpindi it was cough, haemoptysis
and weight loss. There was no significance difference between
graduates and postgraduates in Rawalpindi (P = 0.529) or in
Lahore (P = 0.335) about knowledge of symptoms. None of
the postgraduates mentioned cough more than 3 weeks as the
main symptom suggestive of pulmonary TB.

On prompting for the duration of cough before
suspecting pulmonary TB, only 21% of doctors (25% in
Rawalpindi and 18% in Lahore) mentioned cough of 3 weeks
in suspecting TB. Of the 37 postgraduates, only 7 stated that
cough for 3 weeks is suggestive of TB. However, 45% of
respondents overall stated that cough for 4-6 weeks and 14%
that cough for 2 weeks is suggestive of TB. In both the cities,
like graduates, the majority of postgraduates were also of the
opinion that a cough for 4-6 weeks should be suspected for
pulmonary TB. There was no difference in knowledge about
duration of cough between graduates and postgraduates in
Rawalpindi (P = 0.923) and Lahore (P = 0.945).

Diagnostic practices
Questions about their practices when they suspected a

patient is suffering from pulmonary TB showed that 80% of
respondents diagnosed the patient themselves, 11% diagnosed
the patients themselves and then referred them to a TB centre
or consultant and 8% referred the patient straight away.
However, a significant difference (P < 0.0001) was noted
between the 2 cities in relation to patient referral. In Lahore
the majority of practitioners (90%) diagnosed cases
themselves, whereas in Rawalpindi 66% relied on their own
diagnosis and 24% initially diagnosed themselves and then
referred the patients. In Rawalpindi 82% of postgraduates
compared with 95% in Lahore diagnosed the patients
themselves (Table 2). Graduates referred more patients than
the postgraduates in Rawalpindi (P = 0.013), whereas in
Lahore no difference (P = 0.923) was observed between
graduate and postgraduate referral practices.

For diagnosis of pulmonary TB only 1 private medical
practitioner (a graduate) out of 245 relied on sputum
microscopy alone. In response to the question, "While
diagnosing a suspected case of pulmonary TB, what actions
do you usually take?" the majority of respondents (45%)
reported using a combination of tests, i.e. clinical examination,
tuberculin test, sputum microscopy, blood erythrocyte
sedimentation rate (ESR), and chest X-ray. Table 3
summarizes the responses by city and by qualification. In
Rawalpindi, the difference among graduates and
postgraduates was significant (P = 0.044), since more

graduates preferred clinical examination and chest X-ray, but
the difference was not significant in Lahore (P = 0.717).

Diagnostic facilities
Only 5 out of 245 private medical practitioners had

facilities for sputum examination. Responding to the question,
"Which facilities do you have for diagnosing pulmonary TB
patients at your clinic?" 92% of doctors in Rawalpindi and
86% in Lahore stated that they did not have any facility at their
clinics. Only 8% had the facility to perform ESR. Similarly, 1
respondent in Rawalpindi and 3 in Lahore had X-ray facilities.
Among the 5 who had sputum examination facilities, only 2
had used sputum microscopy in the process of diagnosis.
Among the postgraduates, only 1 had a facility for blood ESR
in Lahore and 1 had a chest X-ray facility in Rawalpindi.

In response to the question, "If none, where do you
usually send your patients for laboratory investigations?" 61%
of private medical practitioners in Rawalpindi and 76% in
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Table 2 Practices of private practitioners for action taken on
suspecting pulmonary tuberculosis by city and by qualification.

Action taken Graduates Postgraduates Total P-valuea

No. % No. % No. %

Rawalpindi (n = 83) (n = 17) (n = 100)
Diagnose themselves 52 63 14 82 66 66 0.013
Diagnose themselves
then refer 22 27 2 12 24 24
Refer immediately 9 11 1 6 10 10
Lahore (n = 125) (n = 20) (n = 145)
Diagnose themselves 112 90 19 95 131 90 0.923
Diagnose themselves
then refer 4 3 1 5 5 3
Refer immediately 9 7 0 � 9 6

n = total number of respondents.
aGraduates versus postgraduates.

Table 3 Practices of private practitioners for actions taken to
diagnose a suspected case of pulmonary tuberculosis by city.

Diagnostic Rawalpindi Lahore Total P-valuea

method (n = 100) (n = 145) (n = 245)
No. % No. % No. %

Sputum 1 1 0 � 1 0.4 0.009
Clinical 3 3 2 1.4 5 2
Clinical + sputum 0 � 1 0.7 1 0.4
Clinical + X-ray 11 11 6 4 17 7
X-ray + ESR 11 11 38 26 49 20
Clinical + sputum + 
X-ray + ESR 26 26 22 15 48 20
Clinical + sputum + 
X-ray + ESR + TT 45 45 64 44 109 45

Othersb 3 3 12 9 15 6

Sputum = sputum microscopy, clinical = clinical examination,
TT = tuberculin test, ESR = erythrocyte sedimentation rate.

aRawalpindi versus Lahore.
bSerology, polymerase chain reaction, urine or blood tests.

n = total number of respondents.



Lahore referred their patients to private laboratories.
Respectively, 13% and 19% stated that they sent their patients
to a public laboratory, whereas 26% and 5% did not
recommend any specific laboratory. Among the postgraduates,
53% in Rawalpindi and 90% in Lahore referred their
suspected TB patients to a private laboratory for
investigations. A small proportion of them (18% and 10%
respectively) sent their patients to public facilities. In both the
cities, the difference between graduates and postgraduates was
not significant (Rawalpindi P = 0.723, Lahore P = 0.250).

Treatment

Referral practices
After the diagnosis was established, 83% of the private

medical practitioners treated the pulmonary TB patients
themselves; only 17% referred the patients (10% to a TB
centre, 7% to a consultant or other non- specified referral).
However, a significant difference between physicians in the 2
cities was found regarding referral to a TB centre or consultant
(14% in Rawalpindi and 10% in Lahore) (P < 0.0001). When
comparing the responses by qualification, it was observed that
significantly more graduates and postgraduates in Rawalpindi
(75% and 88%, P = 0.014) than in Lahore (89% and 90%, P =
0.758) treated patients themselves.

Information gathering
In response to the question "If you have to treat a new

case of pulmonary TB, what information would you like to
have before prescribing treatment?", none of the doctors
mentioned inquiring about the history of any previous anti-TB
treatment. A total of 28% of private practitioners in each of the
cites admitted that they did not know what to do. Information
on family history and socioeconomic status was considered
important in Rawalpindi, whereas liver function tests and
patient’s weight was believed to be essential in Lahore. These
responses were significantly different between the cities (P <
0.0001). Among the postgraduates, 12% in Rawalpindi and
20% in Lahore admitted that they did not know what
information was required. However, 35% of postgraduates in
each of the cities considered family history and
socioeconomic status to be of importance. The difference by
qualification was significant in Lahore (P = 0.043) but not in
Rawalpindi (P = 0.156).

Knowledge about categorization
In response to the question, "If you have to treat a new

case of pulmonary TB, how do you categorize a patient based
upon history and results of sputum microscopy, to select a
treatment regimen?" most practitioners (97%) admitted that
they did not know about the system of categorizing pulmonary
TB patients (98% in Rawalpindi and 96% in Lahore). Among
the postgraduates, 82% in Rawalpindi and 95% in Lahore

were unaware of how to categorize pulmonary TB patients for
treatment. In Rawalpindi, more postgraduates were aware of
categorization than were graduates (P = 0.040), whereas in
Lahore being a postgraduate did not have any effect on
knowledge about categorization (P = 0.835).

Practice of national treatment guidelines
None of the private practitioners in either of the cities

were following the National TB Control Programme
guidelines for prescribing treatment. For the initial phase, the
majority (68%) prescribed a fixed-dose combination of 4
drugs, whereas 12% prescribed combinations of 4 separate
drugs and 15% 3 separate drugs. About 2% of practitioners
also prescribed separate combinations of 5 drugs. These
practices were significantly different in the 2 cities (P =
0.001).

When asked about the duration of the initial phase,
87% of respondents said they did not divide treatment into
initial and continuation phases and kept the patients on
continuous treatment with the same drugs until considered
cured. Only 6% overall used an initial phase of 2 months
duration (9% in Rawalpindi and 3% in Lahore, P = 0.27)
(Table 4).

During the continuation phase, 42% of practitioners
reported prescribing a fixed- dose combination of 4 drugs and
29% a fixed-dose combination of 3 drugs, whereas 15% and
10% prescribed a combination of 4 and 3 separate drugs
respectively. The difference was significant (P < 0.0001)
between the 2 cities: in Lahore 58% of respondents preferred a
fixed-dose combination of 4 drugs whereas in Rawalpindi 53%
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Table 4 Practices of private practitioners in initial and
continuation phases of anti-tuberculosis treatment by city.

Treatment Rawalpindi Lahore Total P-valuea

duration (n = 100) (n = 145) (n = 245)
No. % No. % No. %

Initial phase
2 months 9 9 5 3 14 6 0.27
3 months 5 5 1 0.7 6 2
5 months 0 � 1 0.7 1 0.4
6 months 0 � 3 2 3 1
Continuous
(until cured) 81 81 132 91 213 87
Don�t know 5 5 3 2 8 3
Continuation phase
< 5 months 0 � 2 1.4 2 1 0.27
6 months 5 5 1 0.7 6 2
7 months 6 6 2 1.4 8 3
8 months 0 � 1 0.7 1 0.4
9 months 1 1 0 � 1 0.4
Continuous
(until cured) 83 83 136 94 219 89
Don�t know 5 5 3 2 8 3

aRawalpindi versus Lahore.
n = total number of respondents.



prescribed a fixed-dose combination of 3 drugs. Even some of
those who recognized the initial phase of treatment did not
follow any fixed duration of continuation treatment and thus
89% overall continued the treatment until the patient was
considered cured (Table 4). Only 6 physicians (2.4%) prescribed
anti-TB drugs for 6 months. It was noted that, irrespective of
drug combinations used, all the private practitioners prescribed
rifampicin during the continuation phase of treatment.

Dispensing treatment
In response to the question "How do you give anti-TB

medicines to patients?" 97% of respondents (96% in
Rawalpindi and 98% Lahore, P = 0.305) revealed that they
only prescribed the medicines and did not dispense them at
their clinics. Only 2 out of 245 physicians called their patients
daily to dispense medicines.

When asked "How often do you dispense/ prescribe
anti-TB medicines to the patients?" 62% revealed that they
prescribed medicines on a fortnightly basis whereas 30% did
it on a monthly basis. These practices were significantly
different between the 2 cities (P = 0.003); in Rawalpindi more
doctors prescribed on a fortnightly basis than did those in
Lahore where a monthly system was more common (Table 5).

None of the postgraduates and only 1 graduate in each city
ensured they dispensed the medicines on a daily basis. The
practices regarding frequency of prescribing/dispensing
medicines between graduates and postgraduates were similar
in Rawalpindi (P = 0.399) and Lahore (P = 0.599).

Follow-up

Ensuring compliance
None of the medical practitioners in either city ensured

the intake of anti-TB medicines under the supervision of a
doctor or a health worker, i.e. none of the private medical
practitioners observed the DOTS strategy [directly observed

treatment, short course].

In responding to the question, "Do you ensure that the
patients take all the prescribed/ dispensed anti-TB medicines
regularly?" 15% of private medical practitioners in both the
cities admitted that they did not do anything about ensuring
the intake of medicines, whereas 85% in both the cities simply
stated that they ensured it. While answering the question,
"How do you ensure that the patients take medicines?" 38% of
respondents in Rawalpindi and 31% in Lahore stated that they
ensured it through relatives of the patients (Table 6). The other

means employed were clinical assessment (17%) and personal
counselling (31%).

Assessing treatment effectiveness
None of the private medical practitioners assessed

the effectiveness of anti-TB treatment through sputum
microscopy alone. Responding to the question, "How do
you assess the effectiveness of your treatment?" 76% stated
that it was through clinical assessment, followed by those
who preferred X-ray and laboratory investigations. The
difference between the cities was highly significant (P <
0.0001); 88% in Rawalpindi compared with 65% in Lahore
said that they assessed it clinically. Ways of assessing
treatment effectiveness were similar comparing graduates
and postgraduates in Rawalpindi (P = 0.210) and in Lahore
(P = 0.726).

Most of the private medical practitioners in
Rawalpindi (48%) and Lahore (55%) assessed treatment
effectiveness on a fortnightly basis, while 25% in Rawalpindi
and 37% in Lahore assessed it quarterly. The majority of
postgraduates in Rawalpindi (53%) assessed treatment
monthly and in Lahore (60%) fortnightly, followed by 29%
and 40% respectively on a quarterly basis. The difference
between graduates and postgraduates for frequency of
assessment was significant in Rawalpindi (P = 0.010) but not
in Lahore (P = 0.350).
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Table 5 Practices of private practitioners in frequency of prescribing
anti-tuberculosis drugs by qualification and by city.

Treatment Graduates Postgraduates Total
frequency % 95% CI % 95% CI % 95% CI

Rawalpindi (n = 83) (n = 17) (n = 100)
Daily 1 �1 to 3 0 � 1 �1 to 3
Weekly 7 2 to 12 6 �5 to 17 7 2 to 12
Fortnightly 72 62 to 82 53 29 to 77 69 60 to 78
Monthly 16 8 to 25 35 12 to 58 19 11 to 27
Other 4 0 to 8 6 �5 to 17 4 0 to 8
Lahore (n = 125) (n = 20) (n = 145)
Daily 1 �1 to 3 0 � 1 �1 to 3
Weekly 4 1 to 7 0 � 3 0 to 6
Fortnightly 55 46 to 64 70 50 to 90 57 49 to 65
Monthly 40 31 to 49 30 10 to 50 39 31 to 47

n = total number of respondents.

Table 6 Practices of private practitioners in ensuring compliance
with anti-tuberculosis drugs by qualification and city.

Method of ensuring Overall responses
compliance % 95% CI

Rawalpindi (n = 85)
Personal counselling 33 24 to 43
Clinical assessment 9 3 to 15
Relatives 38 28 to 48
Others 20 12 to 28
Lahore (n = 123)
Personal counselling 30 23 to 37
Clinical assessment 22 15 to 29
Relatives 31 23 to 39
Others 17 11 to 23

n = total number of respondents.



Record keeping
In response to the question, "Do you keep records of

TB patients at your clinic?" most of the private medical
practitioners (97%) did not maintain records for pulmonary
TB patients; only 3% (n = 7) said they kept records. Practices
in the 2 cities were the same (P = 0.373). Among the
postgraduates, only 1 in Rawalpindi and 2 in Lahore had any
records for the TB patients.

Patient tracing
Only 2% of private medical practitioners traced

defaulters. In response to the question, "What action do you
take if the pulmonary TB patient on treatment does not come
back for the next appointment?" a majority (98%) in both the
cities admitted that they did not take any action. Similarly,
94% postgraduates in Rawalpindi and 100% in Lahore
admitted that they did not take any actions if a patient
defaulted on treatment.

In response to the question "In case of a new
pulmonary TB patient, do you take any action towards his/her
close family contacts?" 41% of private medical practitioners
in both the cities admitted that they did not take any action. Of
those who said that they do take an action, 98% in both the
cities would enquire about the symptoms of pulmonary TB
and 2% relied on either sputum tests or chest X-ray. Similar
patterns were observed comparing graduates and
postgraduates.

Awareness of national guidelines
When asked "Are you aware of the National TB

Control guidelines?", 96% of private medical practitioners in
Rawalpindi and 99% in Lahore admitted that they did not
know about the guidelines. Among the postgraduates, only 1
in Rawalpindi was aware of these guidelines. The status of
awareness regarding the guidelines was the same for graduates
and postgraduates in Rawalpindi (P = 0.664) and Lahore (P =
0.668).

In response to the offer, "Would you like to attend any
training on National TB Control Guidelines?" a majority
(94%) of physicians in both the cities showed a willingness to
participate in such activities. Similarly, among the
postgraduates, 88% in Rawalpindi and 95% in Lahore desired
to participate in training.

Discussion
TB remains a major public health problem in Pakistan

with a high prevalence of open cases who are the main source
of personto- person transmission. In Pakistan, the private
sector makes a major contribution to providing health care for
all kinds of health problems including TB.

The present study showed that the knowledge and

practices of formally qualified private medical practitioners
were not in line with the National TB Control Programme
guidelines. A majority of respondents (79%) incorrectly stated
the duration of cough that is suspicious for pulmonary TB,
giving a duration of either 4 to 9 weeks or 2 weeks. There was
no significance difference between graduates and
postgraduates in the 2 cities, Rawalpindi and Lahore.

For diagnosing a suspected case of pulmonary TB,
none of the practitioners perform sputum microscopy alone.
This finding is similar to a study conducted in India, which
found that treatment practices of private practitioners were
inadequate and only a small proportion of private medical
practitioners suggested sputum examination.12 Contrary to the
findings of Marsh,13 this study found that more than 90% of
the private medical practitioners perform one or multiple
laboratory tests in the process of diagnosis.

After private medical practitioners establish the
diagnosis, 83% of them would start treatment themselves and
only 10% would refer the patient to a TB centre. None of them
take the history of any previous anti-TB treatment and most of
them prefer to rely on family history and socioeconomic status
to help them prescribe medication. A small percentage also
perform liver function tests and record the weight of the
patient. However, a significant difference was noted in relation
to patient referral practices in the 2 cities. Graduates in
Rawalpindi refer more patients than do postgraduates,
whereas in Lahore no difference was observed between
graduates and postgraduates.

Overall, 97% of the practitioners admitted that they
had no knowledge of the categorization system for TB
patients to select a treatment regimen. Even the postgraduates
in Rawalpindi (82%) and in Lahore (95%) were unaware of
the categories. It is therefore unlikely that a patient will
receive appropriate treatment based upon categorization of
his/her illness.

None of the private medical practitioners followed
National TB Control Guidelines in prescribing medicines. The
majority prescribe a fixed-dose combination of 4 drugs (a
famous brand in Pakistan) or 3 drugs. A significant difference
was observed between the preferences of practitioners for 4-
or 3-drug fixed-dose combinations in the 2 cities. However,
more important is the fact that there was no concept of initial
and continuation phases of treatment and the majority of
practitioners prescribe fixed or separate combination of drugs
until the patient is considered cured. Interestingly, rifampicin
is very popular and 100% of practitioners continue with it
during the entire course of treatment. The practices regarding
frequency of prescribing/ dispensing medicines were similar
between physicians in the 2 cities and those who were
graduates or postgraduates.

A majority (85%) of respondents said that they ensure
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the intake of anti-TB medicine; however, none of them had a
system for ensuring compliance under the supervision of a
doctor or a health worker. Instead, the majority relied on
personal counselling or on relatives to help with ensuring
compliance. Graduates and postgraduates had similar
practices in both cities. Almost all the private practitioners
(98%) said they did not take any action if a patient on anti-TB
medication does not return (defaults on treatment).

While the majority of practitioners prefer to continue
the treatment until the patient is cured, none of them
performed sputum examination alone to assess the
effectiveness of anti-TB treatment. Most (76%) assessed the
treatment effectiveness only clinically and the remainder
depended on X-ray chest and laboratory investigations such as
ESR, etc. The frequency of assessing the treatment
effectiveness also varied. Most of them assess treatment on a
fortnightly, quarterly or monthly basis.

In new cases of pulmonary TB, only 59% of the
doctors would take action with the patients’ close contacts and
most of these (98%) would simply enquire about symptoms.

The facilities to investigate a suspected case of
pulmonary TB were also rare at the private practitioners’
clinics. Only 5 respondents had a facility to perform sputum
examination. Interestingly, only 2 out of those 5 practitioners
performed sputum microscopy in order to establish the
diagnosis. Thus it is not only laboratory facilities that are
scarce, there is also a lack of awareness among all cadres of
private medical practitioners.

Only 3% of all the private medical practitioners were
maintaining records for their TB patients.

Among all the respondents, 98% admitted that they
had not heard of the National TB Control Programme
guidelines and the other findings of the study suggest that even
the 2% of practitioners who claimed to be aware of them do
not follow the guidelines in practice.

It is concluded that, while a few of the private medical
practitioners in 2 major cities in Pakistan are following some
isolated components of the national guidelines, none of them
(graduates or postgraduates in either city) are
comprehensively following the guidelines in establishing a
diagnosis, treating or following-up pulmonary TB patients.

Recommendations
The findings of this study strongly suggest the following:

u Private general medical practitioners throughout
Pakistan, both those with graduate and postgraduate
qualifications, should be trained in the National TB Control

Programme guidelines.

u A functional collaboration needs to be established
between private medical practitioners and the National TB
Control Programme to provide quality TB care services.

u Mass public awareness should be raised to identify
the main symptoms of pulmonary TB.

u Further studies are needed to assess the baseline
knowledge of newly qualified doctors/ final year students, and
of practitioners holding postgraduate qualification in chest
diseases, and to determine the curriculum needs of medical
colleges.
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Abstract
We investigated gender differences in knowledge of

and attitude towards tuberculosis (TB) in urban and rural
communities in Sindh province, Pakistan. Knowledge of
symptoms was generally deficient, particularly in rural
females. Regarding TB prevention, 22.4% of rural and
14.4% of urban males said completing treatment was
important; only 9.8% of rural and 7.1% of urban females
agreed. Doctors were an important source of information
in rural areas and 60.9% of rural males said they would
only stop treatment on a doctor’s advice. In contrast, >
65% of respondents in urban areas said they would stop
treatment when symptoms ended. Our study highlights the
need to increase population awareness about TB in Sindh.

Introduction
Tuberculosis (TB) is one of the most important

infectious causes of mortality in the developing world.
Estimated annual global incidence is 8 million cases and there
are 2 million deaths yearly.1,2 The total number of TB cases is
predicted to increase in all regions up to 2005, with the
expected increase 3% per year on average. Pakistan has the
6th highest TB burden globally and accounts for 44% of the
TB burden in the WHO Eastern Mediterranean Region [2]. It
is currently estimated that there are around 1.5 million TB
patients in Pakistan, while every year 250 000 people develop
the disease.3 In Sindh province, 88 000 persons get this
disease every year, including 44 000 smear-positive cases.3,4

Tuberculosis kills more women than all causes of
maternal mortality combined.5 In 1998, about three-quarters
of a million women died from TB and over 3 million
contracted the disease, accounting for about 17 million
disability adjusted life years.6 A number of studies have shown
that in high prevalence countries women in their reproductive
years (15-40 years) have higher rates of progression to disease
than men of the same age. This may be related to the
physiological changes associated with reproduction.7-9 As TB
affects women mainly in their economically and
reproductively active years, the disease has a severe impact on
their children and families.10 Women also face obstacles to
gaining access to diagnostic facilities, investigation of the
disease and completing treatment. In addition, the added
burden of housework, childcare and employment allows them
very little time to access health care and TB care for
themselves.10-12

Gender, culture and personal experience are generally
said to influence healthseeking behaviour. Several authors
agree that the human element in TB control has often been
overlooked and suggest that there would be significantly
better control if more attention were given to the health culture
of the population.13-15 Local surveys on knowledge and
attitude towards TB greatly benefit the planning, health
education and implementation of TB control programmes.
Research has shown that several health interventions have
failed because they were designed without ascertaining any
knowledge of the health behaviour of the target population.16

For successful TB control, it is important to target women and
to elicit the beliefs and knowledge of women regarding TB as
well as their health-seeking behaviour.

To help in the baseline assessment of the differences in
knowledge about TB in males and females, we conducted a
study in urban and rural areas of Sindh province in Pakistan
with the following objectives: to study the differences in
knowledge of cause, spread and treatment of TB; to compare
male and female health-seeking behaviours; and to compare
urban and rural perspectives regarding knowledge of and
attitude towards TB.

Methods
This was a cross-sectional, descriptive study. The

study was conducted in 1 urban site in Karachi known as
Baldia Town and 1 rural site in Hyderabad division known as
Tando Jam. Two hundred households (100 urban and 100
rural) were selected from the data-base of voters using a table
of random numbers. All family members 20-45 years were
included in the study. The questionnaire was given to every
adult male and female between 20 and 45 years of age living
permanently in these households. Anyone who had been
staying for less than 6 months was not interviewed. In the
urban area, 455 individuals (229 males and 226 females) were
interviewed, while in the rural area 299 individuals (156 males
and 143 females) were interviewed, giving a total of 754. The
mean number of persons per household in the urban area was
9.6, while in the rural area it was 8.4. Consent was obtained
from the respondents before administering the questionnaire
and there were no refusals.

Data were collected using semistructured
questionnaires having both closed and open-ended questions.
Questionnaires were translated into the national language,
Urdu, and the local language, Sindhi. The household
questionnaire included questions on age, sex, literacy and
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socioeconomic status of the respondents. The individual
questionnaires contained questions regarding knowledge of
TB, including causes and factors responsible for its spread,
signs and symptoms of TB, parts of the body affected,
investigations needed in such cases, reasons for stopping
treatment and sources of information. Health-seeking
behaviour was also determined for both males and females.

Open-ended questions were asked concerning the
individual’s attitude towards TB and the sociocultural stigmas
associated with the disease. The community’s attitude towards
females who develop TB was also elicited. The questionnaire
was administered by interviewers who underwent a 2-day
training on questionnaire administration techniques. In the
case of male respondents, a male interviewer was used and for
females, a female interviewer. The entire questionnaire was
completed in 40 minutes. The raw data from open-ended
questions was categorized into open codes. These open codes
were applied by 2 independent researchers and the results
were discussed with the whole team. P-values were calculated
using chi-squared.

Results
Of the 754 people interviewed, 385 were male, 62% of

them married, and 369 were female, 74.3% of whom were
married. The greatest proportion of the households (42% in
urban and 43% in rural areas) had an income of 2000-5000
Pakistan rupees per month (US$ 33-83). Radio and television
ownership varied from 50% to 70% in urban areas and 45% to
65% in rural areas. Nearly 78% of women in rural areas were
illiterate compared with 51% in urban areas. Male literacy was
higher, urban 88% and rural 45%.

Observations were made regarding the symptoms of
TB as perceived by males and females. In the urban area,
cough was the most commonly cited symptom for both males
(67.2%) and females (76.5%). Blood in sputum was again
cited by both males (17.9%) and females (18.6%). Prolonged
fever was most commonly reported by females (29.6%).
Anorexia and night sweats were not reported by either males
or females. In the rural area, a significant difference was seen
between male and female perceptions of symptoms; 57.7% of
males cited cough as a predominant symptom compared to
21% of females. Again, 25.6% of males gave blood in sputum
as an important symptom compared with only 5.6% of
females. Prolonged fever was cited by 19.2% of males but
only 4.9% of females. Neither males nor females reported
night sweats, anorexia or weight loss as symptoms before
probing (Table 1).

Very few people were aware of the causative agent of
TB, especially rural females. In the urban area 30% of males
and 35% of females cited "germs" as causing TB, while in the
rural areas 18.6% of males and 9.8% of females mentioned
"germs". X-ray as a diagnostic test for TB was indicated by

nearly 51% of males and females in the urban area, 69% of
males in the rural area and 30% of rural females. Sputum
testing, however, was not well known, with only 24% of urban
males, 28.8% urban females, 23.1% of rural males and only
6.3% of rural females being aware of it.

We investigated the knowledge of the participants
regarding spread of TB (Table 2). In the rural area, 37.2% of

males and 24.5% of females said that TB is spread by droplets
while in the urban area this was cited by 38.9% of males and
28.8% of females. Spitting as a means of spreading TB was
given by 29.5% of males and only 4.2% of females in the rural
area. In the urban area, only 9.2% of males and 11.5% of
females said that TB is spread by spitting. More rural males
(22.4%) than females (6.3%) said that using the same eating
utensils as a TB patient can facilitate the spread of TB. In the
urban area, 14.2% of females and 3.1% of males felt the same.
Other reasons for the spread of TB included drinking dirty
water, reusing syringes and sexual relations (Table 2).

Regarding protective measures against TB, there were
significance differences between urban and rural groups
(Table 3). In the urban area knowledge about bacille Calmette-
GuØrin (BCG) was negligible in males, 1.7% compared to
32.7% in rural males. About a quarter of all respondents said
that staying away from a TB patient was the best protective
measure; while in men the difference between the urban and
rural areas was significant (P = 0.002), it was not so for
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Table 1 Male and female (urban and rural) perceptions
regarding symptoms of TB.

Symptom Urban Rural
Male Female P-value Male Female P-value

% % % %

Cough 67.2 76.5 > 0.05 57.7 21 <0.001
Blood in sputum 17.9 18.6 > 0.05 25.6 5.6 <0.001
Weight loss 7.9 8.8 > 0.05 4.5 1.4 >0.05
Prolonged fever 7.4 29.6 < 0.01 19.2 4.9 <0.0001
Persistent cough 7.0 0.4 < 0.05 1.3 0 <0.0004
Anorexia 0.4 1.3 > 0.05 3.8 1.4 >0.05
Night sweats 0 0 � 0 0 �
Other 1.3 8.0 > 0.05 1.3 0 �

Table 2 Male and female (urban and rural) perceptions
on how TB is spread.

Spread of TB Urban Rural
Male Female Male Female

% % % %

Droplet 38.9 28.8 37.2 24.5
Spitting 9.2 11.5 29.5 4.2
Utensils 0.9 0.9 22.4 6.3
Dirty water 2.6 4.9 3.2 0.7
Sexual relations 3.1 14.2 1.3 0.7
Syringes 0.4 0 7.7 2.1



women (P = 0.6). Only 7.1% of the urban females said that
completion of treatment at home was the best protective
measure. This figure was 22.4% for rural males (Table 3).

Urban-rural disparity was evident in gauging
knowledge as to which part of the body TB affects (Table 4).
More urban males (39.9%) than rural males (26.9%) said the
lungs were involved. Some men, 59.8% urban and 45.5%
rural, said that TB affects the chest. Urban females were more
knowledgeable than rural; 47.8% said that lungs were
involved compared with only 13.3% of rural females. Around
41.2% of females in the urban area said the chest was involved
compared with 19.6% in the rural area (P < 0.05). In both
areas, neither males nor females were aware that kidneys,
bones, the digestive system and the reproductive system could
also be affected.

In the urban area, 81.4% of females preferred to go to
a private clinic for treatment of minor illnesses compared to
21.7% of rural females. The majority of the rural females
(62.9%) preferred to visit the tertiary care hospital compared
to only 13.3% of urban females (P < 0.05). In males, a similar

pattern was seen with 84.7% of urban males preferring to go
to a private clinic compared with only 39.7% of rural males.
The most favoured type of health facility for rural males was
the tertiary care hospital (50.6%). Rural males also went to the
hakim (traditional healer) and homeopath more often than
women (rural and urban) and urban males (Table 5).

When asked about stopping treatment, the majority of
urban respondents (> 65%), males and females, said that they
would stop treatment when the symptoms ended. This view
was also expressed by 43.4% of rural females but only 32.1%
of rural males. In rural males, 60.9% said they would follow
the advice of the doctor on when to stop the treatment but in
the urban areas < 25% of the respondents emphasized the role
of the doctor in this respect. A very small percentage said they
would stop treatment if they could not afford it (Table 6).

When asked with whom they would visit the health
facility, only 28.7% of rural females said they would go
alone while 53.0% said they would go with their husband or
a family member (35.0%). The majority (72.0%) of rural
males said they would go alone. In the urban area, only
35.8% of females were willing to go alone but 33.6% said
that they would need to be with their husband while 55%
said they could be accompanied by any family member. A
majority of the urban males (77%) also said that they would
go to the health facility alone.

To ascertain if it would be possible to get to hospital to
get treatment for TB on a regular basis, nearly 30.5% of urban
females said that they would not be able to go to the hospital,
while 90% of males said they would go. In the rural areas,
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Table 3 Male and female (urban and rural) perceptions on
protective measures against tuberculosis (TB).

Measures to protect Male Female
against TB Urban Rural P-value Urban Rural P-value

% % % %

Stay away from
patient 27.9 22.4 0.002 23.9 25.2 0.6
Complete treatment
at home 14.4 22.4 < 0.0001 7.1 9.8 < 0.0001
Use anti-TB drugs 6.1 4.5 < 0.0001 10.6 0.7 < 0.0001
Have separate utensils
for TB patient 5.7 8.3 < 0.0001 13.7 2.1 < 0.0001
Use boiled water 3.5 3.2 < 0.0001 3.5 0 < 0.0001
bacille
Calmette-GuØrin 1.7 32.7 < 0.0001 4.9 8.4 0.0002
Other 0.4 0.6 � 1.6 0.7 �

Table 4 Male and female (urban and rural) perceptions regarding
which part of the body tuberculosis affects

Body part Male Female
affected Urban Rural Urban Rural

% % % %

Chest 59.8 45.5 41.2 19.6
Lungs 39.9 26.9 47.8 13.3
Kidney 10.5 0 12.8 3.5
Digestive system 2.6 2.6 8.8 2.1
Anywhere 2.6 6.4 31.7 4.2
Neck 1.3 0.6 0 2.1
Bones 0.4 0 3.1 2.1
Skin 0.4 10.9 0 3.5
Ribs 0.4 1.3 2.1 11.9
Reproductive organs 0 0 0 0
Liver 0 0.6 0 1.4

Table 5 Male and female (urban and rural) health-seeking behaviour.

Health facility Urban areas Rural areas
Male Female Male Female

% % % %

Private clinic 84.7 81.4 39.7 21.7
Tertiary hospital 7.9 13.3 50.6 62.9
Government dispensary 3.9 4.0 10.9 21.0
Hakima 2.6 0 5.1 1.4
Homeopathic 0.9 0.4 0.6 0.7
NGO clinic 0 0.9 0.6 0

aTraditional healer.
NGO = nongovernmental organization.

Table 6 Male and female perceptions (urban and rural) about when
to stop antituberculosis treatment.

When to stop Male Female
treatment Urban Rural Urban Rural

% % % %

When symptoms end 65.5 32.1 66.8 43.4
When doctor advises 23.6 60.9 23.0 21.0
Cannot afford it 0 1.9 1.3 0.7



65% of males said that they would be willing to go to the
hospital to get treatment, while 70% of females did not agree
to go to the hospital to get treatment. Only 27% of males and
38% of females in the urban area said that they would allow
an outsider to come and give the medicine to a TB patient. Of
these, half said that only a doctor could come, while nearly a
quarter said that only a female could come. In contrast, in the
rural area nearly 63% of males and 86% of females said that
an outsider could come and provide the TB medicines.
However, 80% of them said it should be a doctor or a woman.

Only 12%-14% of the respondents (except rural males,
34.8%) had received information about TB from either the
radio or television (Table 7). About 15% of men, both urban
and rural, had received information from newspapers. Very
few rural women (3.5%) received any knowledge about TB
from newspapers. However, 66.0% of rural men acquired
knowledge about TB from their local doctor, compared with
31.0% of urban men. Friends were also an important source of
information in urban areas (Table 7).

Discussion
Overall knowledge regarding TB has been found to

be extremely deficient in both sexes, but especially in
rural females. The respondents’ perceptions about the
disease indicate the sociocultural trends prevalent in
society as well as lack of correct information on the
disease. Several important trends regarding basic
knowledge as well as the social perceptions pertaining to
gender differences and urban-rural disparity have been
highlighted through this study.

The perceived causes of TB varied from "germs" to
dirty water, many respondents, however, also associated
TB with drug addiction, which is an interesting
observation. Smoking and alcohol consumption have also
be cited in several other studies conducted in Kenya,
Philippines and Bombay.17-19 Rural males were more
concerned about the sharing of utensils than rural females.
Most respondents were aware that TB is a contagious
disease and "sharing with a TB" patient was considered a

major factor in its spread. This finding is supported in
studies from Kenya and India.17-19

Knowledge about BCG vaccination as a preventive
measure was very limited, except in rural men (32.7%).
Again, a substantial proportion of rural men (22.4%) and
some urban men (14.4%) said that completing the treatment
helped in preventing others from developing TB. Rural
females generally had less knowledge on means of
protection against TB than the other 3 groups.

The disparity in health-seeking behaviour between
the urban and rural population was quite apparent in this
study; the urban respondents generally frequented private
clinics while the rural respondents, especially males, visited
government public hospitals more frequently. Females were
found to be more likely to discuss their medical problems
with their husbands or other family members while the
males were found to chiefly discuss these issues with their
doctors. It was seen that rural males followed the advice of
the doctor regarding when anti-TB treatment should be
stopped. This health-seeking behaviour explains the better
knowledge level of the rural males. Doctors appear to play
a limited role in providing health education in urban areas.
In the urban area, males and females frequently visit private
practitioners and in slum areas, many private practitioners
are unqualified health care providers. Even if qualified, they
do not participate in continuing medical education
programmes and are unaware of the recent trends in disease
and they do not have time to give health education messages
to their patients. Since public health programmes such as
directly observed treatment short-course (DOTS) are not
implemented through the private system, many are not even
aware of these strategies. Hence, in the urban areas,
knowledge of males as well as females was limited.

In the rural areas, most public health strategies are
implemented at the public health facilities, where the
doctors are well versed in the public health programmes and
provide health education messages to all patients. Since
rural males visit these public health facilities, they have a
better perception of the disease and are more knowledgeable
about various issues pertaining to TB. Rural females are not
allowed to venture out of the house freely, hence their
exposure is limited, and not only do they have a narrow
vision of the disease implications, their understanding and
perception of the disease are also very limited. They tend to
view TB as a "punishment from God" and strongly
stigmatize the disease. These observations are further
strengthened by the finding that the media (radio, television,
newspapers) were not an important source of information
on TB except for rural males. This is a manifestation of
groups of rural men watching television in hotels in
villages. In the case of rural males (66%), the doctor plays
an important part in imparting knowledge. Hence, contrary
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Table 7 Sources of information on tuberculosis (TB) stated by males
and females in urban and rural areas.

Source of Male Female
information Urban Rural Urban Rural

% % % %

Doctor 31.0 66.0 12.8 25.9
Friends 27.5 3.8 16.8 1.4
Newspaper 15.3 14.7 12.8 3.5
Radio/television 14.8 34.6 14.6 11.9
TB patient 6.1 1.3 15.9 1.4
School 1.7 0 0.9 0
Leader/religious man 0 0 0 0.7




