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ABSRACT We determined the knowledge and practice of private sector physicians in three cites regarding
management of pulmonary tuberculosis (TB) and their determinants. A random sample questionnaire survey
was conducted of 732 private physicians. Stratified analysis and logistic regression were used to identify the
adjusted determinants of the two outcomes. A high proportion of the doctors had correct knowledge about
the major diagnostic criteria but there was a low level of knowledge and practice of TB management.
Significant risk factors for poor knowledge were age ≥ 36 years, being a GP rather than a specialist and no
attendance in TB training courses or attendance in courses held by institutions other than the public health
system. Age ≥ 36 years was the only significant risk factor for poor practice.

Respect des directives du programme national de lutte contre la tuberculose par le secteur privé en
République islamique d’Iran, 2001-2002
RESUME Nous avons déterminé les connaissances et les pratiques des médecins du secteur privé concer-
nant la prise en charge de la tuberculose pulmonaire ainsi que leurs déterminants.  Une enquête sur
échantillon aléatoire par questionnaire a été réalisée auprès de 732 médecins privés. L’analyse stratifiée et
la régression logistique ont été utilisées pour identifier les déterminants ajustés des deux résultats. Une forte
proportion de médecins privés connaissait correctement les principaux critères de diagnostic mais le niveau
de connaissance et de pratique de la prise en charge de la tuberculose était faible. Un âge supérieur ou égal
à 36 ans, le fait d’être généraliste plutôt que spécialiste, et de ne pas avoir suivi de cours de formation sur la
tuberculose ou d’avoir suivi des cours organisés par des organismes ne relevant pas du système de santé
publique constituaient des facteurs de risque significatifs pour de faibles connaissances. Un âge supérieur
ou égal à 36 ans était le seul facteur de risque significatif pour une pratique déficiente.
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Introduction
Reduction of the tuberculosis (TB) burden
is an important part of the equity promotion
and poverty alleviation targets central to the
United Nations Millennium Development
Goals [1]. To achieve this in the Islamic
Republic Iran, the directly observed treat-
ment, short-course (DOTS) strategy is be-
ing used and 100% DOTS coverage has
been achieved. We are now striving to im-
prove further the case detection rate, in line
with the regional and country targets of the
2002–2005 Strategic Plan for TB Control in
the Eastern Mediterranean Region [2]. Pop-
ulation coverage of DOTS was 28% in
1997, 69% in 1998, 94% in 1999 and 96%
in 2000. The incidence rate of smear-
positive pulmonary TB was 24 per 100 000
population in 2001, and was estimated by
the Styblo method to be between 9.4 and
13.2 per 100 000 population in 2003 [3]. In
2001 the detection rate of new smear-
positive was 33% compared with 7% in
1997, 21% in 1998, 30% in 1999 and 32%
in 2000. The cure rate under DOTS in 2001
was 85% compared with 84% in 1997,
83% in 1998, 82% in 1999 and 85% in
2000 [4]. The Islamic Republic of Iran
conducted a comprehensive review of the
DOTS programme in 2002 and started
strengthening surveillance and laboratory
quality assurance, and involving health care
providers other than the Ministry of Health
and Medical Education. In order to achieve
the global targets, there is a need to im-
prove considerably case detection rates,
particularly through involving all health
care providers in DOTS activities [5].

Operational research on DOTS quality
in the private sector is a priority, as the
majority of TB patients first seek care with-
in this sector [6], and the quality of TB
management services is generally low in
this sector [7]. Although there are no ad

hoc studies on the role of private practitio-
ners in TB control in the Islamic Republic
of Iran, routine statistics from the Ministry
of Health and Medical Education show that
in Tehran, the average coverage of health
services by government service delivery
points is around 30%. Only clients who
present to the delivery points are dealt with
and there in no active follow up. The result
is that over 70% of the population seeks
medical care directly from the private sec-
tor. In addition, the lack of any real public–
private mix (PPM) is a major obstacle to
successful TB control [8], and information
about the knowledge and practice of pri-
vate sector physicians is a prerequisite to
establishing a functioning PPM-DOTS sys-
tem [2]. Exploration of the national TB pro-
gramme (NTP)-private sector interaction
and its determinants will help create an evi-
dence base for achieving an effective PPM
for TB control and help devise more effec-
tive national strategies and regional guide-
lines.

The major rationale for the present
study was to assess whether the standard
TB treatment practices, as laid down in the
National Guidelines, which are published
and distributed by the Center for Disease
Control, Ministry of Health and Medical
Education, are known and practised cor-
rectly by physicians in the private sector.
Thus the process indicators of DOTS qual-
ity were assessed by investigating the
knowledge and practices of private sector
doctors and their determinants.

Methods
A cross-sectional study was conducted in
2001–2002 on private sector physicians
who were randomly selected from the list
of private sector general physicians (GPs)
and specialists registered by the Medical
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Council. These physicians were working in
3 large cities in the Islamic Republic of Iran
with more 1.5 million inhabitants each,
namely Tehran, Mashhad and Isfahan.

The main sample was randomly select-
ed from two strata of GPs and specialists
using the Medical Council numbers which
allowed proportional distribution of the
subjects according to their year of gradua-
tion. Since among the different medical
specialties there are 4 that deal with the
bulk of the pulmonary TB (PTB) cases [9],
our results focused on GPs and paediatri-
cians, infectious disease specialists, inter-
nists, and pulmonologists.

A postal questionnaire was sent out to
1400 private sector physicians in the 3 cit-
ies which resulted in 380, 356 and 343 re-
sponses from Tehran, Mashhad and
Isfahan respectively. The validity and reli-
ability of the questionnaire had been as-
sessed previously on a representative
subsample of 26 physicians using Cohen’s
kappa and Cronbach’s alpha.

The questionnaire included data on the
physicians’ knowledge and attitude regard-
ing the management of PTB, which were
compared with the NTP guidelines. Ques-
tions about attitude were used as a proxy
for practice and substituted for its direct
measurement.

Since the majority of the Iranian physi-
cians have attended different types of the
postgraduate TB training courses, the im-
pact of these courses on their knowledge
and practice was also evaluated.

Knowledge and practice summed
scores were constructed by the Principal
Components Analysis (PCA), with the me-
dian value as the cut-off point. Ten ques-
tions on knowledge of respondents about
the proper management of PTB were en-
tered in PCA with extraction method of
principal components and no rotation of the
solution. Correctness or properness of the

questions about knowledge was identified
with reference to the NTP guidelines. The
10 extracted factors were weighted by the
percentage of total variance explained by
each, and summed. The resultant quantita-
tive variable was dichotomized on its medi-
an value. Respondents with values less than
the median were scored as having incorrect
or suboptimal knowledge of PTB manage-
ment. Five questions on practice were sim-
ilarly treated and yielded a binary variable
indicating compatible or incompatible prac-
tice of PTB management.

Odds ratio point and interval estimates,
and chi-squared and t tests were used
thereafter. Control of effect modification
and confounding was achieved by Mantel–
Haenszel stratified analysis and logistic
regression to identify the adjusted determi-
nants of knowledge and practice.

Results
A total of 732 respondents were included in
the study, 599 (81.8%) GPs and 133
(18.2%) specialist in paediatrics, infectious
diseases, internal medicine or pulmonary
medicine; 197 (26.9%) practised in Tehran,
236 (32.2%) in Mashhad and 237 (32.4%)
in Isfahan (for 8.5% data were missing).
Of the total respondents, 98.4% (95% CI:
97.33–99.25%) had attended postgraduate
TB training courses, organized by the com-
municable disease control units of the pub-
lic health system at the national or
provincial level, or held by universities, or
as obligatory continuing medical education
required by the National Medical Council
and the Ministry of Health and Medical
Education. Attendance at the courses orga-
nized by the health system, compared with
other types of the courses, was associated
with significantly higher proportion of phy-
sicians with appropriate total knowledge
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summed score (χ2 = 4.890, P = 0.027), but
this was not true for the total practice
summed score (χ2 = 3.623, P = 0.057).
Higher proportions of incorrect practice
were found in Tehran (as compared with
Mashhad or Isfahan) (χ2 = 7.620, P =
0.006). The majority of physicians
(93.4%) (95% CI: 91.40%–95.13%) stated
that cough for at least 3 weeks was the
main clinical manifestation of PTB and
87.3% (95% CI: 84.66%–89.62%) indicat-
ed that sputum smear microscopy was the
principal diagnostic method. Most of the
physicians (82.8%) (95% CI: 79.85%–
85.45%) used the laboratories outside the
private sector for diagnosis of suspected
PTB cases. The proportion of physicians
with correct knowledge of treatment as
contained in the NTP guidelines was 55.9%
(95% CI: 50.44%–61.53%) for correct
drug dosage, 54.2% (95% CI: 48.97%–
59.75%) for correct duration of treatment
and 49.6% (95% CI: 44.38%–54.86%) for
the correct use of combination therapy.
Only 34.5% (95% CI: 31.12%–38.13%)
knew the correct practice of all three di-
mensions of drug therapy and only 34.2%
(95% CI: 30.72%–37.72%) knew the cor-
rect drug therapy for smear-positive and
smear-negative PTB cases. For smear-pos-
itive cases, 20.2%, 29.4% and 37.1% of
the physicians dispensed/prescribed anti-
TB medication daily, weekly and monthly
respectively. Direct observation of treat-
ment was used by 55.6% (95% CI:
51.92%–59.24%) of the physicians to
check complete drug consumption, where-
as 33.7% (95% CI: 30.32–37.30%) did so
by clinical/paraclinical means. Records
were kept by 78.2% (95% CI: 74.97–
81.09) of the physicians, and sputum
smear microscopy for assessment of treat-
ment outcome was the first-choice method
used by 72.97% (95% CI: 67.53%–
77.95%). Correct follow-up of defaulters

were done by 88.6% (95% CI: 85.55%–
90.37%) of the physicians, either by refer-
ring the task to the local public health
services or by personal contact with the
patient/family. The existence of free spu-
tum microscopy, culture and anti-TB drugs
in the public health services for patients
was known by 67.8% (95% CI: 64.24%–
71.14%) of the physicians.

The results of the stratified analysis of
point and interval estimates of adjusted and
unadjusted odds ratios for the determinants
of incorrect knowledge and practice are
shown in Tables 1 and 2.

Of the incorrect knowledge and prac-
tice determinants identified, the following
risk factors remained significant for incor-
rect knowledge (at the significance level of
α = 0.05) after allowing for all confound-
ers by stratification: age (≥ 36 years), spe-
cialty (GP versus specialist) and attendance
in postgraduate TB training courses (ver-
sus no attendance). For incorrect practice,
only age (≥ 36 years) remained significant.
The time since graduation modified the ef-
fects of the other variables on knowledge
and practice when analysed with stratifica-
tion. The effect of older age on incorrect
knowledge was greater for those whose
time since graduation was ≥ 7 years (rela-
tive to those with that of  ≤ 6 years) (Table
3). The only independent variable that had a
significant coefficient in the regression
model was age (P = 0.023).

Discussion
The main findings of our study are the rela-
tively high proportion of physicians among
the private sector with correct knowledge
of PTB diagnosis and relatively low propor-
tion with correct knowledge and practice
of PTB treatment as indicated in the NTP
guidelines. The majority of the private sec-
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Table 1 Point and interval estimates of crude and Mantel–Haenszel adjusted odds ratios for
determinants of knowledge of the private sector physicians

Variable Physicians Physicians Crude Adjusted
with suboptimal with optimal odds ratio odds ratio

knowledge knowledge (95% CI)  (95% CI)
No. (%) No. (%)

Age (years)
≥ 36 196 (61.6) 122 (38.4) 1.78 (1.30–2.44) 1.74 (1.21–2.49)
≤ 35 148 (47.4) 164 (52.6)

Specialty level
GP 337 (56.2) 263 (43.8) 2.01 (1.14–3.56) 2.44 (1.32–4.52)
Specialista 21 (38.9) 33 (61.1)

Attendance in public health
system’s TB control workshops

Nob 289 (57.1) 217 (42.9) 1.52 (1.06–2.20) 1.53 (1.04–2.26)
Yes 69 (46.6) 79 (53.4)

aIncludes internal medicine, pulmonary and infectious disease specialists.
bIncludes those have not attended any type of the TB training courses and also those who have attended
TB training courses held by the universities or the continuing medical education system.
The total number of physicians was less than 732 because of incompletey filled questionnaires.

Table 2 Point and interval estimates of crude and Mantel–Haenszel adjusted odds ratios for
determinants of the practice of the private sector physicians

Variable Physicians with Physicians with Crude Adjusted
compatible incompatible odds ratio odds ratio

practice practice (95% CI) (95% CI)
No. (%) No. (%)

Age (years)
≥ 36 212 (66.7) 106 (33.3) 1.78 (1.29–2.46) 1.55 (1.08–2.22)
≤ 35 165 (52.9) 147 (47.1)

Specialty level
GP 363 (60.5) 237 (39.5) 0.90 (0.51–1.60) 0.88(0.48–1.63)
Specialista 34 (63.0) 20 (37.0)

Attendance in public health
system’s TB control workshops

Nob 319 (63.0) 187 (37.0) 1.53 (1.06–2.22) 1.38 (0.94–2.30)
Yes 78 (52.7) 70 (47.3)

Knowledge summed score
Suboptimal 265 (64.5) 146 (35.5) 1.32 (0.96–1.81) 1.15 (0.82–1.61)
Optimal 184 (57.3) 137 (42.7)

aIncludes internal medicine, pulmonary and infectious disease specialists.
bIncludes those have not attended any type of the TB training courses and also those who have attended
TB training courses held by the universities or the continuing medical education system.
The total number of physicians was less than 732 because of incompletey filled questionnaires.
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tor physicians (93.4%) (95% CI: 91.40%–
95.13%) had the correct knowledge about
chronic cough for diagnosis of TB. This
diagnosis knowledge is relatively high com-
pared with similar proportions reported
from other countries in the Region and oth-
er developing countries [10–13]. However,
the majority of private sector physicians
had incorrect knowledge and practice
about PTB treatment measures as outlined
in the NTP guidelines (i.e. prescription of
correct drug regimen, monitoring of treat-
ment outcome, assurance of directly ob-
served treatment and recording of patient
data). There was a significantly greater
proportion of GPs aged ≥ 36 years who
had not attended postgraduate TB training
courses who had incorrect knowledge of
PTB management in comparison with spe-
cialists aged  ≤ 36 years who had attended
postgraduate TB training courses. The only
variable that had a significant adjusted rela-
tion with incorrect practice was age (≥ 36
years). Knowledge and practice of PTB
management did not show a significant ad-
justed relation in our study.

Several knowledge, attitudes and prac-
tice (KAP) studies indicate poor knowledge
and practice among private sector physi-

cians regarding the management of TB
both in developing [10–13] and industrial-
ized [14–17] countries. While we found a
high proportion of the private sector physi-
cians with correct knowledge about the di-
agnostic use of chronic cough, this is
reported to be less than 1% in a study in
Pakistan [18], 71.7% in a study in Somalia
[19] and less than 50% in a study in Korea
[10]. This wide variation can be attributed
to the degree of success in attracting the
collaboration of private sector physicians
and the effectiveness of medical education
on TB. For instance, the first workshop on
TB control for private practitioners in So-
malia was held in 2002 [19], whereas in-
corporation of the NTP guidelines into the
continuing medical education and conduct-
ing of TB control workshops by the gov-
ernment health sector have been done since
1992 in the Islamic Republic of Iran.

The proportion of the private sector
physicians with correct knowledge of the
diagnostic use of sputum microscopy was
87.3% (95% CI: 84.66%–89.62%) in our
study. In other countries the figures are re-
ported to be less than 1% in Pakistan [18],
60% in the Somalia [19], less than 50% in
Korea [10] and 12% in India [20].

The proportion of the private sector
physicians who followed the NTP guide-
lines regarding the anti-TB drug regimen
was 34.5% in our study, less than 1% in the
Pakistan study [18], 7% in the Somalia
study [19], 11% in the Korean study [10]
and 29.4% in the Indian study [20].

Direct questioning about practice, as a
substitute for other practice measurement
methods, may lead to overestimation of
practice correctness because of informa-
tion bias for social credibility. Moreover, it
is highly likely that the non-respondents in
our study had less correct knowledge and
practice. Thus, the high proportion of
proper diagnostic knowledge among the

Table 3 Effect of age on incorrect knowledge
and practice of the private sector physicians
by time since graduation

Variable Effect of age ≥≥≥≥≥ Effect of age ≤≤≤≤≤
36 years on 36 years on

incorrect incorrect
knowledge OR practice OR

 (95% CI)  (95% CI)

Time since graduation
(years)

≤ 6 1.65 (1.05–2.59) 0.92 (0.40–2.11)

≥ 7 1.8 (1.01–3.20) 0.78 (0.34–1.84)
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private sector physicians may to some ex-
tent be explained by the non-response rate.
On the other hand, the effective perfor-
mance of the medical education system
with regard to TB may also account for the
high level of diagnostic knowledge.

The association of incorrect knowledge
of PTB management with being a GP aged
≥ 36 years with no attendance in postgrad-
uate TB training courses is understandable
and has implications about the effective-
ness of training courses, especially those
delivered by the Disease Control Units of
the Ministry of Health and Medical Educa-
tion. The lack of a significant association
between knowledge and practice of PTB
management shows that correct knowl-
edge and attendance in postgraduate train-
ing courses do not necessarily result in
correct practice of PTB management. This
can be partially explained by the negative
attitude of private sector physicians to-
wards compliance with NTP guidelines. A
private sector physician may believe they
will lose a patient if the patient has a direct
relation with the government health sector
for diagnostic, drug therapy or follow-up
issues.

There is room for improvement in coor-
dination and support from the Ministry of
Health and Medical Education in terms of
provision of sufficient and good quality
laboratory diagnostic services/facilities and
anti-TB medications, and practical and ac-
ceptable mechanisms for direct observa-
tion of treatment and follow-up of
defaulters of private sector patients by the
government system in order to overcome
the observed knowledge–practice mis-
match.

Reinforcement of knowledge is the tra-
ditional solution and is indeed one of the
basic requirements that should be ad-
dressed. The postgraduate training courses
on TB held by the NTP at the national, pro-

vincial and district levels have been more
effective in increasing physician knowl-
edge than those held by universities and the
continuing medical education system.
Therefore more cooperation is advisable
between the government health sector and
NTP on one side and the other deliverers of
postgraduate TB training courses (i.e. uni-
versities and the continuing medical educa-
tion system) on the other, focusing on
identified areas of incorrect knowledge and
practice. A more critical issue is the actual
attitude of private sector physicians toward
the government health sector in general and
the NTP in particular. Since a negative atti-
tude acts as an obstacle to knowledge and
correct practice, good policies, practices
and management from the public sector are
needed to promote further coherence of the
NTP–private sector relations and more
success in the control of TB in the commu-
nity.

Conclusion and
recommendations
There is a need for more adequate treat-
ment of PTB patients by private sector
physicians to avoid patients acting as a
source of infection in the community. The
knowledge, attitude and practice of private
sector physicians regarding the proper
management of TB patients should be rein-
forced to become more compatibile with
NTP guidelines. Besides increasing the ef-
fectiveness of postgraduate training cours-
es and continuing medical education, more
advocacy for the NTP is needed by the
Ministry of Health and Medical Education
among the private sector. In addition a
more effective information, education and
communication system is needed to reas-
sure private sector physicians about the se-
curity of the physician–patient relation and
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encourage greater collaboration with the
government health sector to meet the re-
quirements of the NTP guidelines. Im-
provement of the response by the Ministry
to the needs and expectations of private
sector physicians and patients when utiliz-
ing laboratory diagnostic services, anti-TB
medications and direct observation/follow-

up facilities will help strengthen private–
public sector relations, increase the impact
of patient health education on compliance
and ultimately improve TB diagnosis and
treatment. Intervention research on im-
proving the effectiveness of PPM is rec-
ommended following this observational
study.
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