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Abstract

practitioners (GPs) in eight major cities across Indonesia.

tics are presented.

Background: Private practitioners (PPs) in high-burden countries often provide substandard tuberculosis (TB)
treatment, leading to increased risk of drug resistance and continued transmission. TB case management among

PPs in Indonesia has not been investigated in recent years, despite longstanding recognition of inadequate care and
substantial investment in several initiatives. This study aimed to assess case management practices of private general

Methods: A cross-sectional survey of private GPs was carried out simultaneously in eight cities by trained researchers
between August and December 2011. We aimed for a sample size of 627 in total, and took a simple random sample
of GPs from the validated local registers of GPs. Informed consent was obtained from participants prior to interview.
Diagnostic and treatment practices were evaluated based on compliance with national guidelines. Descriptive statis-

Results: Of 608 eligible GPs invited to participate during the study period, 547 (89.9 %) consented and completed
the interview. A low proportion of GPs (24.6-74.3 %) had heard of the International Standards for TB care (ISTC) and
only 41.2-68.9 % of these GPs had participated in ISTC training. As few as 47.3 % (90 % Cl: 37.6-57.0 %) of GPs reported
having seen presumptive TB. The median number of cases of presumptive TB seen per month was low (0-5). The
proportion of GPs who utilized smear microscopy for diagnosing presumptive adult TB ranged from 62.3 to 84.6 %. In
all cities, a substantial proportion of GPs (12.0-45.5 %) prescribed second-line anti-TB drugs for treating new adult TB
cases. In nearly all cities, less than half of GPs appointed a treatment observer (13.8-52.0 %).

Conclusions: The pattern of TB case management practices among private GPs in Indonesia is still not in line with
the guidelines, despite longstanding awareness of the issue and considerable trialing of various interventions.
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Background

The global burden of tuberculosis (TB) remains high
even though it is a preventable and treatable disease. In
2012, there were an estimated 8.6 million new TB cases
worldwide and 1.3 million TB-related deaths, including
320,000 among HIV-positive cases [1]. In the same year,
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there were an estimated 450,000 new cases of multidrug-
resistant TB. Input from the private healthcare sector
has long been advocated as essential for effective global
TB control [2]. Generic regional and national strategies
for a public—private mix (PPM) have been developed
and endorsed since 2002 by the Stop TB Partnership
Subgroup on PPM for TB Care and Control [3]. Engag-
ing private providers in TB care and control through a
PPM subsequently has been incorporated into the World
Health Organization (WHO) stop TB strategy [4]. How-
ever, a large proportion of private care providers have still
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not engaged with national TB programs (NTPs) in many
countries [5]. WHO thus proposed the involvement of
private care providers as one of the key elements of the
post-2015 global TB strategy and targets [6].

Indonesia ranks among the top five in the world for TB
burden [1]. In 2012, 460,000 people in the country con-
tracted TB, and there were 67,000 TB-related deaths [1].
A national survey on health-seeking behavior among pre-
sumptive TB cases showed that 54 % first sought treat-
ment with a private practitioner (PP) [7], and many TB
patients in Asian megacities prefer to seek care in the
private sector [8]. Patients are either unaware of the free
services available, perceive government services to be of
poor quality, or are deterred by long waiting times and
inconvenient consulting hours. Thus, private general
practitioners (GPs) are preferred by many patients as they
are more easily accessible than the public care providers,
and charge lower consultation fees than private specialist
physicians [9]. A survey conducted in 2004 in Jogjakarta,
Indonesia reported inappropriate TB case management
practices among PPs [10]. A recent study in Pakistan
reported that PPs had less knowledge regarding the diag-
nosis and management of TB compared with physicians
in the public sector [11]. Another recent study in India
reported that TB diagnostic and treatment practices of
most PPs were not in line with the International Stand-
ards for Tuberculosis Care (ISTC) [12]. These recent
studies reaffirmed widespread consensus that treatment
in the private-for-profit health sector is often substand-
ard and unregulated, and can thus lead to drug resistance
and continued transmission of TB [13].

The engagement of PPs with TB standards of care has
been incorporated as one of the key components of Indo-
nesia’s national strategic framework for TB control 2006—
2010. Some PPM initiatives have also been initiated and
systematically evaluated [14-16]. A national PPM has
been a key component in the national strategy for TB
control 2011-2014. However, there has been no sys-
tematic survey of TB case management practices among
PPs since the previous survey in 2004 [10]. Such a sur-
vey is much needed to document the current situation,
to provide a basis for evaluating current strategies, and to
inform further policy discussions. For this purpose, this
study assessed the case management practices of private
GPs in eight major cities across Indonesia.

Methods

Study setting

The eight cities included in the study were provincial
capitals and selected to represent the main geographical
regions of Indonesia as follow: Java-Bali region (Jakarta,
Bandung, Semarang, Surabaya); Sumatra region (Medan,
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Palembang); Kalimantan region (Banjarmasin); Eastern
Indonesia region (Jayapura). The Java-Bali region, which
encompasses over half of the country’s population, was
represented with the largest number of cities (4). In each
city, the primary care network consists of PPs (doctors,
midwives, and nurses) and public community health
centers, also staffed by doctors, midwives, and nurses.
These first-line services are backed up by public and pri-
vate hospitals which have been engaged in the directly
observed treatment short-course (DOTS) program in
Indonesia.

Study design

A cross-sectional survey was carried out simultaneously
in eight cities by trained researchers between August and
December 2011. The study populations were all regis-
tered private GPs in the eight cities, including those who
also worked in the public sector, and provided private
healthcare. The cities were selected based on population
size and number of private GPs, in consideration of the
potential impact of TB interventions in these areas. The
total population of the eight cities was 13,344,707, with
5837 private GPs, representing 10.5 % of the total num-
ber of nationally registered GPs in 2011. GPs in rural
areas were not included because of their small number
and their smaller potential contribution to TB control
considering the limited resources of the NTP.

The absence of a national register of private GPs did
not allow for the possibility of a nationally representative
sample. We thus aimed for samples that were representa-
tive of the population of each city. The initial sampling
frame was the register of private medical doctors in each
city. These registers were then validated by cross-check-
ing with databases of the local branches of the Indone-
sian Medical Association. For each city we calculated a
minimum sample size to reach a precision of 10 % at the
90 % confidence level for an expected frequency of 50 %
of private GPs complying with NTP guidelines. In total,
we aimed for a sample size of 627 across all eight cities.
A simple random sample of GPs was taken from the vali-
dated register. We excluded GPs who were retired, had
taken specialist training, or who were unable to undergo
the interview process for health reasons.

The questionnaire was developed in consultation
with the NTP and the Indonesian Medical Association,
and was pre-tested in interviews with GPs in a city not
included in the study. Most questionnaire items (includ-
ing those on diagnostic and treatment practices) were
formulated in a multiple choice format to minimize
potentially leading questions. Data collected included
GP characteristics, whether presumptive TB cases had
ever been seen in their practice, how many TB cases
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were seen in the last month, how the GP diagnosed and
treated TB, and GP knowledge and perceptions of the
ISTC. Presumptive TB was defined as an adult patient
with a history of cough for 2 weeks or more, in line with
NTP guidelines.

The survey was preceded by meetings with representa-
tives of the local health authorities and local branches
of the medical associations to coordinate the survey. If
phone numbers were available, GPs were contacted to
make an appointment for the researcher to visit. When
a GP in the sample declined to be interviewed, was
excluded, or was not located, the survey coordinators
identified another GP randomly from the validated regis-
ter. The coordinators were required to draw replacement
samples repeatedly in order to reach the minimum sam-
ple size, within the limitation of the study duration and
resources. Written informed consent was obtained prior
to the interview, which lasted for about 15-30 min and
was conducted in the Indonesian language.

Data were checked for completeness by the survey
coordinator, and double data entry was performed. Diag-
nosis and treatment practices were evaluated based on
compliance with the national guidelines for TB control
[17]. Descriptive statistics were obtained using STATA
software (Stata Corp., College Station, TX, USA). Con-
fidence intervals (ClIs) were determined for proportions
and interquartile ranges (IQR) for medians.

Ethical approval was obtained from the ethics commit-
tee of the Faculty of Medicine, Gadjah Mada University.
Permissions were obtained from the Ministry of the Inte-
rior. Endorsement was obtained from N'TP and the Indo-
nesia Medical Association.
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Results

We searched for a total of 1024 GPs from August to
December 2011. A number (n = 273) could not be found
(incorrect/incomplete address, moved, on leave, out of
town, deceased). Of 751 GPs who were contactable, 143
were excluded (retired, ill, hearing loss, had taken spe-
cialist training), leaving 608 GPs, of whom 547 (89.9 %)
consented to be interviewed. The basic characteristics of
these GPs are presented in Table 1. In most cities, there
were slightly more females than males. In all eight cit-
ies, the median duration of experience in offering pri-
vate healthcare was more than 3 years. Many GPs were
not aware of the ISTC (24.6—74.3 %), with less than half
aware in five of the cities. Only 24.6 % (90 % CI: 15.9—
33.3) of GPs in Medan were aware of the ISTC. Among
those GPs who were aware of the ISTC, the propor-
tion who considered it easy to apply in private practice
ranged from 41.2 % (90 % CI: 19.7-62.6 %) in Medan
to 68.9 % (90 % CI: 54.1-83.8 %) in Jayapura. Most GPs
also had not undertaken ISTC training, with the propor-
tion who had ISTC training ranging from 3.8 % (90 % CL:
0.7-10.9 %) in Medan to 41.5 % (90 % CI: 20.3-41.1 %) in
Banjarmasin.

Many GPs had never seen presumptive TB. The
proportion of GPs who reported that they had seen
presumptive TB ranged from only 47.3 % (90 % CI: 37.6—
57.0 %) in Banjarmasin to 88.6 % (90 % CI: 80.5-96.8 %)
in Jayapura (Table 2). The median number of presump-
tive TB cases seen per month was relatively low, with the
highest median only 5 (IQR: 2-10) in Semarang. Many
GPs did not utilize smear microscopy for diagnosing
adult presumptive TB, with the proportion ranging from

Table 1 Characteristics of interviewed private general practitioners (GPs) in eight cities in Indonesia (2011) and their
knowledge and perceptions of the International Standards of Tuberculosis Care (ISTC)

City Number of inter- Sex Years of clinical Aware of ISTC Have participated Perceived ISTC
viewed private GPs practice in ISTC training easy to apply
in private practice
Male Female  Median Q1 Q3 n (%) 90%Cl n(%)® 90%Cl n(%P° 90%Cl

Medan 69 0(43.4 %) (56 5%) 6.0 30 120 17(246) 159-333 2(3.8) 0.7-109 7412 19.7-62.6
Palembang 85 2(376%) 53(624%) 7.0 35 140 35(41.2) 322-50.1 3(57) 1.1-104 22(629) 488-769
Banjarmasin 74 3(31.1 %) (68 9%) 50 20 110 55(743) 658-82.8 22(41.5) 20.3-41.1 36(655) 54.6-76.3
Jakarta 47 25(53.2%) 22(46.8%) 4.0 20 100 21(44.7) 324-569 1(89) 02-139 9(429) 238-619
Bandung 52 0(385%) 32(615%) 6.0 20 110 22(423) 307-539 1(89  02-126 13(59.1) 40.6-77.6
Semarang 90 0 (44.4 %) (55 6%) 10.0 50 170 53(589) 502-67.6 8(15.1) 45-168 29(54.7) 43.2-66.3
Surabaya 86 3(50.0%) 43(500%) 7.0 40 120 33(384) 296-47.1 3(5.7) 1.1-103 14(424) 27.6-57.2
Jayapura 44 8(409%) 26(59.1%) 6.0 20 120 29(659) 53.8-78.1 13(24.5) 17.8-44.7 20(689) 54.1-83.8

Cl confidence interval
2 Denominator: number of private GPs interviewed

b Denominator: number of private GPs who have heard of the ISTC
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Table 2 Number of presumptive tuberculosis cases seen by private GPs in eight cities in Indonesia (2011) and utilization

of smear microscopy in the diagnostic process

City Ever seen presumptive TB Presumptive TB per month Utilized smear microscopy

in the past year in diagnosing TB

n (%)? 90 % Cl Median Q1 Q3 n (%)° 90 % Cl
Medan 47 (68.1) 58.7-77.5 40 0.0 15.0 6 (76.6) 66.1-87.1
Palembang 59 (69.4) 61.1-77.8 3.0 0.0 10.0 7(62.7) 52.1-733
Banjarmasin 35(47.3) 376-57.0 0.0 0.0 2.0 3(65.7) 51.9-79.5
Jakarta 32 (68.1) 56.5-79.6 2.0 0.0 7.0 22 (68.8) 54.6-829
Bandung 27 (51.9) 40.2-63.6 1.0 0.0 35 0(74.1) 59.4-88.7
Semarang 75(83.3) 76.8-89.9 5.0 2.0 10.0 0(66.7) 575-758
Surabaya 53(61.6) 52.8-704 20 0.0 50 3(62.3) 51.0-735
Jayapura 39 (88.6) 80.5-96.8 25 1.0 50 3(84.6) 74.7-94.5

TB tuberculosis
@ Denominator: number of interviewed private GPs (see Table 1)
b Denominator: number of private GPs ever seen presumptive TB

62.3 % (90 % CI: 51.0-73.5 %) in Surabaya to 84.6 % (90 %
CI: 74.7-94.5 %) in Jayapura.

The proportion of GPs who had treated a TB case
in the past year was relatively low, and less than half in
most cities, ranging from only 18.9 % (90 % CIL: 11.4—
26.4 %) in Banjarmasin to 54.5 % (90 % CI: 42.2-66.9 %)
in Jayapura (Table 3). Among GPs who had treated a TB
case, many did not prescribe a regimen in line with the
NTP guidelines. The proportion prescribing in line with
the guidelines ranged from 52.5 % (90 % CI: 39.0-65.9 %)
in Semarang to 87.1 % (90 % CI: 76.7-97.5 %) in Jakarta.
Notably, in all cities there was a considerable proportion
of GPs who prescribed second-line anti-TB drugs for
treating new adult TB cases, reaching as high as 45.5 %
(90 % CI: 30.5-60.4 %) in Medan. Most GPs in all cities
did not prescribe regimens in the form of a fixed dose

combination (FDC). In Jakarta, none of the GPs pre-
scribed a FDC. The highest proportion of GPs prescrib-
ing a FDC was in Banjarmasin, at only 35.7 % (90 % CL:
12.2-59.2 %). In nearly all cities, the majority of GPs did
not appoint a treatment observer to ensure treatment
compliance, ranging from only 13.8 % (90 % CI: 2.7—
24.9 %) in Surabaya to 52.0 % (90 % CI: 34.6-69.4 %) in
Bandung. In all cities, the majority of GPs did not report
TB cases to the NTP, ranging from only 12.5 % (90 % CI:
0.7-24.3 %) in Jayapura to 42.5 % (90 % CIL: 29.2-55.8 %)
in Semarang.

Discussion

Our results show that private GPs in Indonesia do see
presumptive TB, although the number per GP is nota-
bly low. The data also suggest that TB case management

Table 3 TB case management practices of private GPs in eight cities in Indonesia, 2011

City Ever treated a TB case Prescribed regimen Prescribed second-line  Appointed treatment Reported TB case

in the past year according to NTP drugs observer to NTP

guideline

n (%)? 90%Cl n (%)® 90 % Cl n (%)° 90 % Cl n (%)® 90 % Cl n (%)° 90%Cl
Medan 33(47.8) 379-57.7 24.(72.7) 59.4-86.1 15 (45.5) 30.5-60.4 14 (42.4) 27.6-57.2 7(21.2) 89-335
Palembang 29 (34.1) 256-426 22 (75.9) 62.1-89.6 6(20.7) 7.7-33.7 13 (44.8) 28.8-60.8 8(27.6) 13.2-419
Banjarmasin 14 (18.9) 114-264 (71 4) 49.2-93.6 4(28.6) 6.4-50.8 5(35.7) 12.2-59.2 4(28.6) 6.3-50.8
Jakarta 31 (66.0) 54.6-77.7 7(87.1) 76.7-97.5 4(12.9) 25-233 7(22.6) 9.6-355 9(29.0) 14.9-43.1
Bandung 25 (48.1) 36.6-59.5 21 (84.0) 71.2-96.8 3(12.0) 0.6-233 13(52.0) 34.6-69.4 10 (40.0) 22.9-57.1
Semarang 40 (44.4) 35.8-53.1 21(52.5) 39.0-65.9 7(17.5) 72-27.8 10 (25.0) 13.3-36.7 17 (42.5) 29.2-55.8
Surabaya 29 (33.7) 25.3-42.1 19 (65.5) 50.2-80.7 8(27.6) 13.2-419 4(13.8) 2.7-249 8(27.6) 13.2-419
Jayapura 24 (54.5) 42.2-66.9 19 (79.2) 64.6-93.7 3(12.5) 0.6-24.3 9(37.5) 20.2-54.8 3(12.5) 0.7-24.3

NTP National Tuberculosis control Program
@ Denominator: number of interviewed private GPs (see Table 1)
b Denominator: number of GPs who ever treated TB cases
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practices of private GPs are generally not in line with
NTP guidelines.

Many private GPs were not aware of the ISTC, and
the majority of GPs have not undertaken ISTC train-
ing. The lack of knowledge of PPs regarding current TB
management has been documented in other settings. A
study in Oman found that private GPs had significantly
lower knowledge of TB compared with public GPs [18].
According to a study in India, doctors in the public sector
had 2.1 times better knowledge of TB management than
private sector doctors [19]. A recent study in Ethiopia
found that a significant proportion of PPs did not have
satisfactory knowledge about TB case management [20].
A scoping review of 34 studies revealed that private care
providers lacked comprehensive knowledge of national
treatment guidelines [21]. The observed pattern of lim-
ited knowledge on TB management has been frequently
attributed to lack of training in medical schools and lim-
ited efforts for continuing medical education.

In the context of our study population, the ISTC is yet
to be integrated effectively into the medical curriculum
since its introduction in 2006. However, the Indonesian
Medical Association has been coordinating a campaign
that includes: dissemination of information on the ISTC
via Indonesian medical journals; inclusion of the ISTC in
presentations at professional society meetings; and uti-
lization of the ISTC as the basis for continuing medical
education programs [22]. In more recent years, efforts
to disseminate the ISTC in Indonesia have been intensi-
fied. The Indonesian Medical Association has conducted
workshops on ISTC in all 33 provinces [23]. The ISTC has
also been incorporated in the NTP guidelines and mate-
rials for national training in Indonesia. Between 2010
and 2013, 97 pulmonologists and 61 hospitals in three
provinces have been using the ISTC [3]. These efforts evi-
dently need to be redoubled, monitored, and evaluated
to ensure broader knowledge of the ISTC among private
GPs. Further studies should also evaluate whether the
knowledge and practices of those exposed to the ISTC
differ from those with no exposure.

Not all private GPs have seen presumptive TB, and the
volume of presumptive TB seen per month is low. This
is in line with findings from a previous survey conducted
among PPs in Jogjakarta, Indonesia [10]. In contrast, a
recent impact evaluation of private sector engagement to
increase TB case detection in Karachi, Pakistan, reported
a doubling in case notifications [8]. Case notification
results obtained across different projects that involve PPs
in TB control vary widely. A review of six in India showed
that the contribution of these projects to case notification
varied between 2 and 26 % [24]. The ratio of new cases
notified per year by PPs documented in this review var-
ied between 1.4 and 18.8. A more recent study evaluating
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PPM scaling up in 14 cities in India also revealed large
variations between cities in case notifications [25]. These
observed variations evidently highlight the influence of
different intervention designs and different contexts (e.g.,
epidemiology, health system). Nevertheless, our findings
indicate that even high-level engagement of private GPs
in high-burden settings would not necessarily increase
case notification substantially. We need to always con-
sider the local context [26].

There was a considerable proportion of private GPs
who did not utilize smear microscopy for diagnosing
TB, even though sputum smear microscopy services
are widely accessible in public and private facilities in
all eight cities. This also reaffirms findings from a previ-
ous survey conducted among PPs in Jogjakarta, Indone-
sia [10]. Studies carried out in the Philippines [27] and
Kenya [28] similarly reported that PPs relied more on a
chest X-ray than sputum microscopy. More recently, a
study among PPs in India reported low compliance to
the ISTC diagnosis standard, implying that only a few
rightly suspected TB and performed sputum microscopy
for diagnosis of TB as their first choice [12]. Such sub-
standard diagnostic practice indicates an over reliance of
PPs to adopt investigations that give immediate results,
and the pressure on them to provide faster results for
their clients. This observed pattern also raises concerns
in regard to the use of inappropriate and suboptimal TB
diagnostic tests (e.g., current serological tests) in the pri-
vate sector [29, 30].

The case management pattern is the most disturbing of
all our findings. Many private GPs in our study did not
prescribe a drug regimen in line with NTP guidelines, did
not prescribe FDC, did not appoint a treatment observer,
and did not report a TB case to the NTP. This pattern was
also documented in a previous survey conducted among
PPs in Jogjakarta, Indonesia [10]. Similar findings have
also been reported in other settings. A study in Mumbai,
India, found that the vast majority of PPs were unable
to provide a correct prescription for treating TB [31]. A
more recent study in Andhra Pradesh, India, reported
that only one-third of PPs prescribed the correct treat-
ment regimen for a new TB case with no previous history
of TB treatment, and two-thirds prescribed a large vari-
ety of different prescriptions in terms of drugs, dosage
and duration [12]. They also reported similar perplexing
findings that many PPs prescribed second-line anti-TB
drugs, such as fluoroquinolones, against the recommen-
dations in the ISTC and any other TB treatment guide-
lines. The widespread lack of use of non-FDC first-line
TB drugs and prescribing of second-line anti-TB drugs
for new cases in the private sector in Indonesia has also
been documented in another recent study [32]. Further
studies should investigate more closely the factors leading



Mahendradhata et al. BMC Res Notes (2015) 8:564

to these worrisome practices. Poor TB case management
practices are known to increase the risk of anti-TB drug
resistance [33]. Thus, our findings of inappropriate case
management among private GPs in these eight cities
should be of considerable concern to the NTP. However,
the small number of presumptive TB cases treated by pri-
vate GPs suggests that the costs of intervention and the
potential impact toward prevention of multidrug-resist-
ant TB should be cautiously considered beforehand.

We missed our target sample size in several cities,
which limits the power of our study in those cities and
the possibility of conducting more subtle analysis. This
was mostly related to the failure to find many of the sam-
pled GPs. However, the response rate is high and the
similar case management patterns observed in all cities
suggests that it is unlikely that a larger sample size would
change the pattern substantially. Because of the limited
sample size, we did not exclude private GPs who also
worked in government health facilities. Dual practice is
widespread in Indonesia [34], so it would in any case be
very difficult to generate relevant and meaningful assess-
ment of knowledge and practices of purely private GPs.
The private GPs were asked to estimate the number of
presumptive TB seen in retrospect. This could have been
more accurately measured through a prospective regis-
tration, but was not possible with the resources available.
The low number of presumptive TB seen by private GPs,
however, suggests that it is unlikely that they had exag-
gerated the numbers. The reverse could also be true; i.e.,
the GPs may have underplayed the number of presump-
tive TB cases they see as they were aware that the study
was assessing their knowledge and prescribing practices.
However, consistency with a previous study [10] sug-
gests that the former is more probable than the latter. We
also asked how GPs diagnosed and treated TB cases in
general rather than specifically per case, in line with our
aim of assessing the pattern of average practice/behav-
ior of GPs. Direct observations would have been more
accurate, but was not possible. The documented general
pattern of poor compliance to NTP guidelines, however,
suggests that it is unlikely that interviewed GPs have
overstated their compliance. In addition, we highlighted
the assessment of GP awareness of the ISTC rather than
awareness of NTP guidelines. Thus, even though ISTC
and NTP guidelines are related, the negative finding on
awareness would be more suggestive of low effectiveness
of ISTC dissemination efforts, rather than lack of knowl-
edge of NTP guidelines.

Conclusions

Our study revealed that the pattern of TB case manage-
ment practices among private GPs in Indonesia in 2011
were still not markedly different from the disturbing
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pattern of inappropriate practices documented in the
2004 PP survey [10], despite longstanding recognition
of the issue and considerable trialing of various PPM
schemes [14—16]. There is an urgent need to rethink
current PPM strategies and consider other potential
approaches. For example, regulations have long been
applied as a potential response to poor quality health care
and have now evolved beyond costly conventional forms
of command and control [35]. This should be borne in
mind along with other innovative strategies when con-
sidering the issue of poor quality care among PPs, par-
ticularly while formulating upcoming national and global
strategies for TB control.
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