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Abstract
Background. Indonesia remains the highest tuberculosis

morbidity rate, 9.6 million globally. Limited detection and
surveillance of suspected tuberculosis need to be enhanced.

Objective. This study aims to investigate the factors that influ-
ence the role of Physicians in screening for suspected tuberculosis.

Materials and Methods. A case-control study with secondary

datasets of 132 physicians. The analysis used is simple logistic
regression and multiple logistic regressions.

Results. Out of 132, only 34 physicians (25.7%) have an active
role; meanwhile, 98 physicians (74.3%) did not participate in
assisting suspected tuberculosis. Almost 73% of physicians have
not received additional training in tuberculosis management. The
physicians contributed 19.1% to the total discovery of tuberculosis
suspected in Surabaya. Age, years of working, and the number of
patient visits were associated with the role of physicians in tuber-
culosis screening (OR of 3.809, 1.112, and 3.057).

Conclusions. Based on 5 variables that qualify for multivariate
analysis, three factors greatly influence the physicians’ role in
screening tuberculosis suspected, including age, number of patient
visits, and years of working.

Introduction
Tuberculosis (TB) remains a global public health problem,

where an estimated 10.6 million people fell ill with TB globally,
while morbidity rate reached 9.6 million and mortality rate esti-
mated 1.4 million in 2021 and can increase every year.1,2

Notifications of TB cases in Indonesia are around 565,869 cases,
at the East Java Province level there are 71,791 cases, and TB sus-
pected findings in the city of Surabaya are 68,733.3,4

This incident still exist, despite management efforts by the
Directly Observed strategy Treatment Short-course (DOTS) which
has been used in many countries.5 WHO developed a Stop TB
strategy, one component of the Stop TB strategy is to involve all
service providers, government, private, non-governmental organi-
zations (NGOs) in the implementation of quality DOTS through a
Public-Private Mix (PPM) approach.6,7

The concept of PPM which is then applied in Indonesia based
on District/City (DPPM) is expected to encourage all health facil-
ities that handle TB to participate in the network.8 The physicians’
role can assist in reporting TB suspected case findings, therefore,
TB patients can be found and treated according to standards and
recorded in the National Tuberculosis Program (NPM) information
system.9,10

On the number of TB cases, it was found that there was a
decrease in 2019 compared to 2018 due to changes in data valida-
tion methods in screening TB cases, another reason was the
decrease in the intensity of TB case sweeping activities in 2019.11

The proportion of TB case notifications from private health facili-
ties in 2016 until 2018 tends to increase with an average increase
in TB cases of 14.6%.10,12,13 This increase has not been able to
meet the existing gap. Based on the 2017 inventory study result,
reports of TB case finding in hospitals reached 62%, while in clin-
ics, physicians, and others it reached 96%.14 The coverage of net-
worked private services in TB management according to standards
is lowering, especially physicians.15 Therefore, this study aims to
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investigate the factors that influence the role of physicians in pri-
vate practice for screening TB suspected through the PPM
approach.

Materials and Methods
Participants and data collection

A case-control study has been conducted to analyze the factors
that influence the role of physicians in screening TB suspected.
Secondary data was obtained from the Ministry of Health, the
Republic of Indonesia in collaboration with the Faculty of Public
Health, Universitas Airlangga, Surabaya City Health Office, and
the Center for Environmental Health Engineering and Disease
Control (CEHEDC) in Surabaya. The data from these sources are
physicians mapping and discovery of TB suspected patients by
physicians from October to December 2017 in North and East
Surabaya.

The sample total with 132 physicians were included a case
sample of 34 physicians and a control sample of 98 physicians.
The sample was secondary data. The inclusion criteria of this study
are physicians who have legal Registration Certificate and Practice
License, treating tuberculosis suspected in private practice. The
inclusion criteria of the participants are 1) physicians with the
qualifications of general practitioners, pediatricians, and
pulmonologists, 2) have practiced in Surabaya for at least 1 one
year, 3) have a valid Registration Certificate and Practice License,
4) treating the TB suspected who came in private practice, not in
primary health care, hospitals, and others.

Measurement and statistical analysis
Physicians in screening TB suspected were categorized as to

whether the physicians played a role in supporting the TB control
program (0 = no role, 1 = role). The characteristics of Physicians
studied included: Sex, age of physicians (categorized by mean),
training in supporting the standardized TB management, the histo-
ry of practice, the average number of patient visits categorized
based on the mean value (≤15 person/day, >15 person/day), and the
last is physicians participation status as primary health care in the
health insurance system in Indonesia. The predisposing factor in
this study was knowledge measured by the ability of physicians in
answering questions about TB control. Supporting factors in this
study include: Distance from referral health facilities (0 = 2.00 km;
1 = <2.00 km).

Data were summarized in the form of demographic character-
istics, predisposing factors, and supporting factors were analyzed
using a frequency distribution table. The bivariate analysis to find
out a variable qualified for multivariable analysis with a simple
logistic regression test. A p-value of less than 0.25 was used for the
results of the bivariate analysis which continued into the multivari-
ate analysis. Multivariable analysis aims to analysis the relation-
ship of physicians’ role in screening TB suspected through 3 steps
independent variables simultaneously with multiple logistic
regressions. A p-value of less than 0.05 was used for multivariate
analysis results.

The association of independent variables (i.e. sex, age, number
of patient visits, training, physician participation, knowledge about
TB management, distance, and years of working) with the role
were assessed by the contingency coefficient. The Odds Ratio
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Figure 1. Tubercolosis suspected screening scheme accompanied by physicians until the results of laboratory examinations at the
Surabaya City referral health facilities in 2017.
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(OR) value is used to determine whether a variable is a risk factor
that affects the role of DPM in screening TB suspected along with
a 95% Confidence Interval (CI).

Ethical considerations
The study was approved by Health Research Ethics

Committee, Faculty of Public Health, Airlangga University (date:
18.10.2016, decision no: 540-KEPK).

Results
We collected 132 physicians that willing to participate in this

study. Out of 132, 34 (25.7%) participants are physicians who have
an active role in assisting the TB suspected, meanwhile, 98 partic-
ipants are passive role. We also record patients who were TB
suspected accompanied by 34 physicians in private practice. One-
hundred-thirty-five TB suspected were accompanied and screened.
About 135 TB suspected, 82 TB suspected were referred to referral
health facilities, 39 TB suspected underwent outpatient treatment,
one TB suspect refused to be referred, and the remaining 13 TB
suspected have no further information whether it has been referred
or not. On this occasion, we encouraged the physicians to monitor
those TB suspected, to find out whether the treatment of the TB
suspect has been completed or not. Out of them, 12 TB suspected
who came to run the laboratory test were tested positive for TB,
which made by them became the confirmed cases (Figure 1).

The characteristics of participants are reported in Table 1.
About 56.1% physician in our study was male and 54.5% in lower
than 40 years old. Approximately 57.6% of patient visits lower 15
person/day, 27.3% of physicians have attended training on TB
management, and 72.7% of physician no participation as primary
health care. The knowledge about TB management was average
(65.2%), and distance private practice to referral health facilities
lower than 2 km (56.8%). Based on medical history, physicians

have been working for an average of 6.58 ± 6.53 years with the
smallest period being one year (Table 1). Bivariate analyses were
determined to find out the variables qualified for multivariable
analysis towards the physicians’ role for detection of TB
suspected. We show five independent variables that had a
significant p-value <0.25 for the further multivariate test included
age, number of patient visits, knowledge about TB management,
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Table 1. Physician’s characteristics.

Variables                                                                            n (%)

Sex
       Male                                                                                                     74 (56.1)
       Female                                                                                                58 (43.9)
Age (years old)                                                                                                 
       >40                                                                                                       60 (45.5)
       ≤40                                                                                                       72 (54.5)
Average Number of Patient Visits (person/day)                                       
       ≤15                                                                                                       76 (57.6)
       >15                                                                                                       56 (42.4)
Training regarding TB management                                                             
       No                                                                                                         96 (72.7)
       Yes                                                                                                       36 (27.3)
Physician participation status as primary health care                             
       No                                                                                                         96 (72.7)
       Yes                                                                                                       36 (27.3)
Knowledge regarding TB Management, n (%)                                          
       Weak                                                                                                    24 (18.2)
       Average                                                                                               86 (65.2)
       High                                                                                                     22 (16.7)
Distance from private practice to referral health facilities (km)        
       ≥2.00                                                                                                    57 (43.2)
       <2.00                                                                                                    75 (56.8)
Years of working as a physician                                                          6.58 ± 6.53
Data were used Cross Tabulation test. Data were presented as number (percentage), mean ± SD.

Table 2. Bivariate analysis of factors associated with the role of physicians.

Variables                                                The Physician’s role for TB suspected     P value       OR          95% CI (lower – upper)
                                                                                              No Role n (%)         Role n (%)                                                             

Sex
         Male                                                                                                               54 (55.1)                       20 (58.8)                0.706           1.164                         0.528 – 2.566
         Female                                                                                                          44 (44.9)                       14 (41.2)                                                                                  
Age (years old)
         >40                                                                                                                 48 (49.0)                       23 (67.6)               0.170*         1.760                         0.785 – 3.945
         ≤40                                                                                                                 50 (51.0)                       11 (32.4)                                                                                  
Average Number of Patient Visits (person/day)
         ≤15                                                                                                                 63 (64.3)                       12 (35.3)               0.009*         2.908                         1.299 – 6.508
         >15                                                                                                                 35 (35.7)                       22 (64.7)                                                                                  
Training regarding TB management
         No                                                                                                                   73 (74.5)                       23 (67.6)                0.441           1.397                         0.597 – 3.267
         Yes                                                                                                                  25 (25.5)                       11 (32.4)                                                                                  
Physician participation status as primary health care
         No                                                                                                                   72 (73.5)                       24 (70.6)                0.745           1.154                         0.487 – 2.736
         Yes                                                                                                                  26 (26.5)                       10 (29.4)                                                                                  
Knowledge regarding TB Management, n (%)
         Weak                                                                                                              21 (21.4)                         3 (8.8)                 0.068*         4.000                        0.902 – 17.736
         Average                                                                                                          63 (64.3)                       23 (67.6)                                                                                  
         High                                                                                                                14 (14.3)                        8 (25.5)                                                                                   
Distance from private practice to referral health facilities (km)
         ≥2.00                                                                                                              38 (38.8)                       19 (55.9)               0.085*         0.500                          0.227 - 1.101
         <2.00                                                                                                              60 (61.2)                       15 (44.1)                                                                                  
Years of working as a physician                                                                        98 (74.2)                       34 (25.8)               0.144*         1.043                          0.986 - 1.105
Data were used Simple Logistic Regression test. *a p-value < 0.25 was statistically significant.
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distance, and years of working (Table 2). About five independent
variables multivariate analysis with three steps resulting in three
factors that significantly associated the physicians’ role for detec-
tion of TB suspected. Three factors included age, years of working,
and number of patient visits associated the physicians for TB
screening with a p-value of 0.018, 0.020, and 0.009 respectively
(Table 3).

Discussion
Maintaining TB control in a limited resources setting is indeed

tough especially in a high burden country like Indonesia, we found
low cases detections.16 Several things may be the cause of the low
screening of TB suspected in physicians. The first is that there are
not many TB suspected who come, so there are also a few TB sus-
pected who are referred. The second possibility is that physicians
have sent the TB suspected they found to the Primary health care
or laboratory for microscopic examination of sputum, but the
patient is absent or does not do the examination, where the patient
comes to one or more other physicians for re-examination. The
more popular term for the phenomenon of TB suspected visiting
several physicians to confirm the disease is called a shopping
physician. An effective referral system must be established
between health service units.17 Appropriate local referral processes
and resources to monitor referrals and ensure TB suspected after
being referred and diagnosed with confirmed TB for not dropping
out of the treatment.

Our study shows that years of working as physicians affect the
role of physicians screening in TB suspected. One of the things
that affect a person’s productivity is long working hours. The
longer the working period of physicians, the more skills and
abilities to do work may increase. Several things determine
whether a physician is experienced or not and at the same time an
indicator of work experience, level of knowledge and skills, and
mastery of work and equipment.18,19 Several studies showed that
59% of private practitioners studied were able to understand the
symptoms of TB correctly. Many private practitioners do not have
good knowledge of TB case management which is demonstrated in
other settings.20–23 Insufficient training on TB management in the
medical curriculum and lack of opportunities to continue medical
education are likely contributing factors.24

The number of patient visits per day also has a significant
influence on the role of physicians in assisting TB suspected. A
large number of visits by TB patients provides a great opportunity
to screen TB suspected.25 In Indonesia, TB treatment is funded by
the government and is not charged to the patient. Patients
diagnosed with TB get free treatment, so economic constraints are
not a barrier to complete treatment. Public awareness can be an
obstacle because the stigma in Indonesian society for TB patients

is very large. Many of the TB suspected are hiding their disease
and this makes it difficult for health workers to control it.
However, physicians are also a strategy to strengthen TB care and
control at the regional level, but there is still much need for
improvement,26 especially inpatient control and collaboration with
referral health facilities in screening, detecting, controlling
patients, adherence the TB guideline,27 and surveillance data for
evaluation.28 The age of physician in this study is in productive age
range. This was in line with another study which states that age
range was 26-69 years with an average of 43.7 years.29 In this
study there is an associated of physicians’ years of working in
screening TB suspected, where the longer the physician’s practice
experience, the more likely it is to have a greater opportunity to
carry out the role of screening TB suspected. This was in line with
another study which states that majority physicians had worked for
more than 15 years.30 The low number of TB patients and the lack
of involvement of doctors in TB diagnosis can hinder the influence
between practical experience and performance effectiveness. This
is linear with other research that training needs to be combined
with the application of collaborative care guidelines on physician
behavior.31 Lack of awareness, as well as the limited number of TB
training courses or workshops available, may be the reason why
few doctors attend TB courses.32

This study has several limitations, including the data used in
this study is secondary data, there is still a lack of information in
this study related to the reasons for referring, not referring, or self-
medicating TB suspected. The limitations of supporting data to
describe the behavioral factors of physicians in carrying out the
role of screening TB suspected in the field and data on TB
suspected who did not come to the referral health facility could not
be confirmed and followed up by physicians.

Conclusions
Factors that affect the role of physicians in screening TB

suspected in Surabaya were age, years of working as a physician,
and the average number of patient visits. The capacity and skill
development activities such as training of trainers, workshops,
symposiums on TB DOTS management, and International
Standard for Tuberculosis Care (ISTC) for physicians need to be
mended in collaboration with the City Branch of the Indonesian
Physicians Association and Healthcare and Social Security
Agency. Involving all physicians in screening and detecting TB
cases through reporting to the Primary Health Care regularly.
Surabaya Health Official needs to monitor the adherence of
physicians following the report’s progress on screening TB
suspected to prevent the data loss on TB suspected. Provide
rewards and punishments to motivate physicians increasing the
coverage of TB suspected and TB cases in Surabaya.
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Table 3. Multivariate analysis of factors associated with the role of physicians.

Variables                                                                        P value                                               OR                                 95% CI (lower – upper)

Age (years old)
         >40                                                                                                   0.018*                                                             3.809                                                       1.255 – 11.561
         ≤40                                                                                                                                                                                                                                                        
Years of working as a physician                                                          0.020*                                                             1.112                                                        1.017 – 1.217
Average number of patient visits (person/day)
         ≤15                                                                                                   0.009*                                                             3.057                                                        1.315 – 7.107
         >15                                                                                                                                                                                                                                                        
Data were used with multiple logistic regression test with simultaneously (3 steps); *a P value <0.05 was statistically significant.

Non
-co

mmerc
ial

 us
e o

nly



                                 [Journal of Public Health in Africa 2023; 14(s2):2575]                                         [page 159]

References
1. Khan DI, Khan S, Anas M, et al. Tracing the Children in

Contact of Sputum Smear Negative Adults is the Need of the
Hour to Achieve WHO “Stop TB Strategy”. Biosci Biotechnol
Res Asia 2021; 18: 367–372.

2. WHO. Tuberculosis, https://www.who.int/news-room/fact-
sheets/detail/tuberculosis#:~:text=Key facts,with tuberculo-
sis(TB) worldwide. (2022).

3. Surabaya City Health Office. Quarterly Report I of 2022.
Surabaya, 2022.

4. Ministry of Health of Republic Indonesia. National Strategy
for Combating Tuberculosis in Indonesia 2020-2024. 2020.

5. Out AA. Is the directly observed therapy short course (DOTS)
an effective strategy for tuberculosis control in a developing
country? Asian Pacific Journal of Tropical Disease 2013; 3:
227–231.

6. Malmborg R, Mann G, Squire SB. A systematic assessment of
the concept and practice of public-private mix for tuberculosis
care and control. Int J Equity Health 2011; 10: 49.

7. Nazriati E, Zulharman Z, Chandra F, et al. Public-Private Mix
Implementation and Achievements of Tuberculosis Control
Program at Puskesmas in Pekanbaru. Mutiara Med J Kedokt
dan Kesehat 2021; 21: 86–94.

8. Jusuf H, Sakti M, Husein I, et al. Modelling Optimally to the
Treatment of TB Patients for Increase Medical Knowledge.
Sys Rev Pharm 2020; 11: 742–748.

9. Das J, Kwan A, Daniels B, et al. Use of standardised patients
to assess quality of tuberculosis care: a pilot, cross-sectional
study. Lancet Infect Dis 2015; 15: 1305–1313.

10. Komedi A, J HK, Istiono W. Tuberculosis Treatment with
DOTS Strategy on Mandiri Practice Doctor as Public Private
Mix a Case Study in Kebumen Regency. Rev Prim Care Pract
Educ (Kajian Prakt dan Pendidik Layanan Prim 2019; 2: 20.

11. Lestari T, Graham S, van den Boogard C, et al. Bridging the
knowledge-practice gap in tuberculosis contact management in
a high-burden setting: a mixed-methods protocol for a multi-
center health system strengthening study. Implement Sci 2019;
14: 31.

12. Monedero-Recuero I, Gegia M, Wares DF, et al. Situational
analysis of 10 countries with a high burden of drug-resistant
tuberculosis 2 years post-UNHLM declaration: progress and
setbacks in a changing landscape. Int J Infect Dis IJID Off Publ
Int Soc Infect Dis 2021; 108: 557–567.

13. Febriani E, Wibowo A, Kak N, et al. Empowering health
cadres to support drug-resistant tuberculosis (DR-TB) patient
to enroll in treatment. Kesmas 2021; 16: 84–90.

14. WHO. Compendium of Data and evidence-related Tools for
use in TB Planning and Programming, https://apps.who.
int/iris/bitstream/handle/10665/344890/9789240022843-
eng.pdf (2021).

15. Cho KS. Tuberculosis control in the Republic of Korea.
Epidemiol Health 2018; 40: e2018036.

16. Rosapep LA, Faye S, Johns B, et al. Tuberculosis care quality
in urban Nigeria: A cross-sectional study of adherence to
screening and treatment initiation guidelines in multi-cadre
networks of private health service providers. PLOS Glob
Public Heal 2022; 2: e0000150.

17. Artawan Eka Putra IWG, Utami NWA, Suarjana IK, et al.
Factors associated to referral of tuberculosis suspects by pri-

vate practitioners to community health centres in Bali
Province, Indonesia. BMC Health Serv Res; 13. Epub ahead of
print 2013. DOI: 10.1186/1472-6963-13-445.

18. Salve S, Harris K, Sheikh K, et al. Understanding the complex
relationships among actors involved in the implementation of
public-private mix (PPM) for TB control in India, using social
theory. Int J Equity Health 2018; 17: 73.

19. Lestari BW, McAllister S, Hadisoemarto PF, et al. Patient path-
ways and delays to diagnosis and treatment of tuberculosis in
an urban setting in Indonesia. Lancet Reg Heal West Pacific
2020; 5: 100059.

20. Vandan N, Ali M, Prasad R, et al. Assessment of doctors’
knowledge regarding tuberculosis management in Lucknow,
India: a public-private sector comparison. Public Health 2009;
123: 484–489.

21. Yimer SA, Holm-Hansen C, Bjune G. Assessment of knowl-
edge and practice of private practitioners regarding tuberculo-
sis control in Ethiopia. J Infect Dev Ctries 2012; 6: 13–19.

22. Lestari BW, Arisanti N, Siregar AYM, et al. Feasibility study
of strengthening the public-private partnership for tuberculosis
case detection in Bandung City, Indonesia. BMC Res Notes
2017; 10: 404.

23. Al-Maniri AA, Al-Rawas OA, Al-Ajmi F, et al. Tuberculosis
suspicion and knowledge among private and public general
practitioners: Questionnaire Based Study in Oman. BMC
Public Health 2008; 8: 177.

24. More BD, Doshi C, Baghel V, et al. A study on knowledge,
awareness and preventive practice about tuberculosis among
medical students in Udaipur, India. Int J Basic Clin Pharmacol
2019; 8: 2706.

25. Oktamianti P, Bachtiar A, Sutoto S, et al. Tuberculosis control
within Indonesia’s hospital accreditation. J Public health Res;
10. Epub ahead of print June 2021. DOI: 10.4081/jphr.
2021.1979.

26. Yu S, Sohn H, Kim H-Y, et al. Evaluating the impact of the
nationwide public-private mix (PPM) program for tuberculosis
under National Health Insurance in South Korea: A difference
in differences analysis. PLoS Med 2021; 18: e1003717.

27. Mahendradhata Y, Lestari T, Probandari A, et al. How do pri-
vate general practitioners manage tuberculosis cases? A survey
in eight cities in Indonesia. BMC Res Notes 2015; 8: 564.

28. Thu T Do, Kumar AM V, Ramaswamy G, et al. An Innovative
Public-Private Mix Model for Improving Tuberculosis Care in
Vietnam: How Well are We Doing? Trop Med Infect Dis; 5.
Epub ahead of print February 2020. DOI: 10.3390/tropi-
calmed5010026.

29. Arini M, Sugiyo D, Permana I. Challenges, opportunities, and
potential roles of the private primary care providers in tubercu-
losis and diabetes mellitus collaborative care and control: a
qualitative study. BMC Health Serv Res 2022; 22: 1–14.

30. Aadnanes O, Wallis S, Harstad I. A cross-sectional survey of
the knowledge, attitudes and practices regarding tuberculosis
among general practitioners working in municipalities with
and without asylum centres in eastern Norway. BMC Health
Serv Res 2018; 18: 987.

31. Sikorski C, Luppa M, König H-H, et al. Does GP training in
depression care affect patient outcome? - A systematic review
and meta-analysis. BMC Health Serv Res 2012; 12: 10.

32. Cook DA, Levinson AJ, Garside S, et al. Internet-based learn-
ing in the health professions: a meta-analysis. JAMA 2008;
300: 1181–1196.

                                                                                                                   Article

Non
-co

mmerc
ial

 us
e o

nly




