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Abstract

Background: The low detection rate of tuberculosis (TB) cases in Malaysia remains a challenge in 
the effort to end TB by 2030. The collaboration between private and public health care facilities is 
essential in addressing this issue. As of now, no private-public health care collaborative program in 
pulmonary tuberculosis (PTB) screening exists in Malaysia. 
Aim: To determine the feasibility of a collaborative program between private general practitioners 
(GPs) and the public primary health clinics in PTB screening and to assess the yield of smear-
positive PTB from this program. 
Methods: A prospective cohort study using convenient sampling was conducted involving GPs and 
public health clinics in the North-East District, Penang, from March 2018 to May 2019. In this 
study, GPs could direct all suspected PTB patients to perform a sputum acid fast bacilli (AFB) 
direct smear in any of the dedicated public primary health clinics. The satisfaction level of both the 
GPs and their patients were assessed using a self-administered client satisfaction questionnaire. IBM 
SPSS Statistical Software was used to analyze the data.
Results: Out of a total of 31 patients who underwent the sputum investigation for PTB, one 
(3.2%) was diagnosed to have smear-positive PTB. Most of the patients (>90%) and GPs (66.7%) 
agreed to continue with this program in the future. Furthermore, most of the patients (>90%) were 
satisfied with the program structure.
Conclusion: It is potentially feasible to involve GPs in combating TB. However, a more structured 
program addressing the identified issues is needed to make the collaborative program a success. 
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Introduction

Tuberculosis (TB) remains one of the top 10 
causes of death globally.1 The World Health 
Organization (WHO) has pledged to end the 
TB epidemic by 2030.2 Despite the global 
decline of the disease burden, the moderate 
rate of decline reported in 2015 at 2% per 
year2 is too low to achieve the predetermined 
milestones of the End TB Strategy.1 Hence, the 
Stop TB Partnership has recommended that 
countries should strive to achieve an annual 
case decline rate of 10% in 2025.2 In order to 
accelerate progress, the Global Plan articulates 
three people-centered targets called 90-(90)-
90 targets (reach 90% of all people who need 
TB treatment, including 90% of people in key 
populations, and achieve at least 90% treatment 
success).3 The Global Plan proposes to achieve 
the 90-(90)-90 targets by 2025 at the latest to 
meet the goal of ending TB by 2030.3

Finding the “missing people” remains a major 
challenge in TB control.2 In 2018, only 7 
million TB cases were documented globally, 
in contrast to estimated TB cases of 10 
million people.1 Such figures indicate that 3 
million people were not diagnosed, treated, or 
officially registered by national TB programs.2 
A systematic review linked health care delay 
to deferred diagnosis and treatment of 
tuberculosis, including that caused by seeking 
traditional healers or practitioners5 and private 
general practitioners first.5,6 Moreover, many 
private general practitioners are delinked from 
the country’s tuberculosis control efforts, which 
also contributes to the discrepancy between 
reported and estimated cases.7 

The collaboration between the private and 
government sectors plays a vital role in 
achieving effective TB control, especially in 
countries where a large proportion of care-
seeking entails private providers. Hence, 
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the involvement of all related health care 
personnel in TB care through the public-
private mix (PPM) approach is a crucial 
element of the WHO End TB Strategy.8 
Evidence has shown that PPM programs had 
improved case detection, treatment outcome, 
and management of TB among countries that 
adopted this approach.9

Malaysia is considered a country with an 
intermediate incidence rate of TB with 93 
per 100,000 population in 2018.10 In 2014, 
the estimated incidence rate for Malaysia 
was 103 per 100,000 population, while 
actual detected cases were 81 per 100,000 
population. Potentially, about 6,000 cases 
remained undetected in the country.11 Based 
on the National Strategy Plan (NSP) for TB, 
the estimated annual underrepresentation of 
TB cases is 13.49% (95%CI: 10.39-15.34).11 
It is crucial to close the gap between estimated 
incidents and identified patients. Therefore, 
enhanced case detection is a key strategy in the 
NSP for TB (2015-2020).11 Accordingly, the 
NSP plans to increase case notification of all 
forms of TB from 79 per 100,000 population 
in 2015 to 100 per 100,000 population in 
2020.11

Patients can choose to receive medical care 
from private or government health facilities 
in Malaysia. Public health facilities are 
government-funded institutions where patients 
pay a nominal fee.12 In comparison, in private 
health facilities, patients must bear the full cost 
of health care services.12 When a private general 
practitioner suspects a patient might have 
pulmonary tuberculosis (PTB), the patient can 
either be subjected to a sputum test or chest 
radiography at a private facility or be referred 
to a government primary health clinic for 
further investigation. However, in the current 
referral system, patients who are referred to 
government facilities must register at the facility 
and be re-examined by a doctor before having 
further investigation performed involving the 
diagnosis of PTB. This time-consuming referral 
process may be a factor in noncompliance with 
the management plan. Thus, both financial 
and time factors may become roadblocks for a 
symptomatic patient to seek PTB investigation. 
The situation is even more challenging 
when patients are not fully convinced of the 
possibility of a diagnosis of PTB or its severity if 
left untreated due to lack of symptoms. 

Besides issues from patients, deferment in the 
diagnosis and treatment of TB in Malaysia 

could reflect low awareness of the disease 
among private general practitioners (GPs) 13 
or be due to limited access to chest radiography 
and sputum examination in private health 
clinics compared to hospitals and government 
health clinics.13

In view of the importance of public-private 
collaboration to fill the gap on the issues that 
patients and general practitioners may face 
in Malaysia, this study aims to look into the 
feasibility of a collaboration program with 
general practitioners for PTB screening and 
assess the yield of smear-positive PTB from this 
program.

Methodology

Study design and participants

This investigation comprised a prospective 
cohort study conducted from March 2018 to 
May 2019 in selected private primary health 
clinics in the North-East District, an urban 
district in Penang, Malaysia. The inclusion 
criterion was a private primary health clinic 
with solo practice. Practitioners in group 
practices were excluded from this study.

A total of 11 private GPs were invited via 
convenience sampling to participate in this 
study. A participant information sheet was 
distributed to the GPs, and written consent was 
obtained from all participants.

Program development

The researchers initiated this program with 
the permission of the district health officer. 
Meetings were conducted involving the district 
health officer and the researchers. Initial 
program development included discussions 
regarding the flow of the intervention pathway. 
The relevant parties involved, such as the 
laboratory assistants and nurses, were invited 
to give opinions during the development of the 
pathways.

The researchers informed the participating GPs 
about the flow of the intervention pathways. 
All participating GPs were provided with a 
poster to be displayed at their respective clinics, 
standard national TB investigation forms, a 
client satisfaction questionnaire, and sputum 
containers. The displays were used to create TB 
awareness among the patients who visited the 
selected clinics.
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Program overview

Figure 1 shows the interventional pathway and 
the conventional pathway. In this program, the 
participating GPs were given the authority to 
order a sputum acid fast bacilli (AFB) test from 
laboratories at public primary health clinics. 
During the study period, all Malaysians who 
presented any of the symptoms suggestive of 
PTB: cough (≥2 weeks), night sweat/ fever/ 
loss of weight (≥1 month), or hemoptysis were 
offered to have their early morning sputum 
checked at the nearest public primary health 
clinic. The GPs provided each patient a signed 
TB investigation form, an awareness pamphlet 
on TB, a leaflet on the correct technique for 
sputum collection, and a sputum container. 
The laboratory assistant gave the patient 
a new sputum container once the patient 
sent their previous sputum container to the 
laboratory at a public primary health clinic. 
Three consecutive days of sputum were 
collected and tested for AFB. In this program, 
patients bypassed the conventional pathway 
in that they were not required to register and 
be re-examined by doctors in public primary 
health clinics. Furthermore, the patients 
saved time and money by not performing 
the investigations in private laboratories, 
hospitals, or clinics. Lastly, the patients rated 
their experience in this program on the client 
satisfaction questionnaire.

The laboratory assistants informed the 
researchers regarding the results of the tests. The 
researchers in turn disclosed the results to the 
respective GPs via email or phone call. The GPs 
gave all patients a date to review their results, 
and patients were allowed to decide on the 
referral site for further PTB management if the 
result was smear-positive for the sputum AFB.

Before the program began, a briefing on the 
flow of this interventional pathway was given to 
all laboratory assistants and nurses involved in 
the public primary health clinic.

At the end of the study, the researchers 
conducted interviews with all the GPs, and the 
GPs recorded their experience with the program 
on the client satisfaction questionnaire.

Study Instrument
 
Patients

The researchers used two instruments to collect 
data from the patients. The first instrument 

was the standard    national TB investigation 
form. This form was used widely in the 
public primary clinic to order an investigation 
for sputum AFB. The sociodemographic 
characteristics of the patients were obtained 
from this investigation form.

The second instrument was the self-
administered client satisfaction questionnaire. 
The researchers developed a self-administered 
client satisfaction questionnaire based on 
example of online customer/client satisfaction 
questionnaires and modified this tool to suit 
the current study. It consisted of 5 items that 
assessed the participants’ satisfaction regarding 
this program. A 5–point Likert scale was used 
to rate the extent of satisfaction for each item.

Face validation was conducted, and 
amendment was done based on feedback. The 
researchers conducted forward and backward 
translation to the Malay language and the 
questionnaire was pilot-tested on 10 subjects 
who were not part of the study population.

General practitioners

The same self-administered client satisfaction 
questionnaire (with item 5 removed) was used 
to assess the level of satisfaction among the 
GPs. At the end of the study, the researchers 
conducted interviews to gather information 
from the GPs on sociodemographic 
characteristics, barriers that the GPs identified, 
and suggestions to improve the program. 

Program evaluation

Program implementation was evaluated using 
the following measures: satisfaction scoring 
from the GPs/ patients and the number of 
patients screened as positive for sputum AFB.
Ethical consideration

The study was approved by the Medical 
Research Ethics Committee, Malaysia (NMRR-
17-2120-37648) on October 27, 2017. 

Data analysis 

The data were entered into Microsoft Excel and 
imported into IBM SPSS Statistical Software, 
version 25 for analysis. Descriptive statistics 
were used to define the sociodemographic 
profile of the participants. Numerical variables 
such as mean and standard deviation for age 
were also displayed. The categorical variables 
such as sex were displayed as actual numbers 
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Figure 1 The flow comparing the interventional pathway with the conventional pathway

Private General Practitioner

patients with cough > 2 weeks ± signs & symptoms of PTB

GP offers the sputum examination 
to be conducted at any one of the 
nine public primary health clinics. 

GP refers to public or private health clinic/ hospital/
private laboratory/imaging service.

INTERVENTIONAL 
PATHWAY

CONVENTIONAL 
PATHWAY

GP gives signed standard sputum 
investigation form and a sputum 

container to the patient.
(NO COST INVOLVED)

Patient's agrred

Patient sends the sputum directly to 
the laboratory at the chosen 

health clinic (no patient registration 
is required & no registration fees 

incurred).

Laboratory assistant sends sputum 
AFB D/S results to the researcher.

Researcher informs the 
GP via email/phone. 

The GP reviews the results with the 
patient and manage accordingly.

Public health 
clinic/hospital 

outpatient 
department

Patient 
registers & 

pays the 
fees (RM1).

Wait for 
consultation 
(WAITING 

TIME).

Medical officer 
orders CXR/+ 
sputum AFB 

D/S.

Patient is 
given an 

appointment 
to review result 

for sputum 
AFB D/S.

Medical 
officer treats 
according to 

result.

Private 
hospital 
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and 

investigation & 
waits to see the 

specialist
 (COST ++).

Specialist 
orders CXR/+ 
sputum AFB 
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Patient is given 
appointment 

to review result 
for sputum 
AFB D/S.

Specialist 
treats 

according 
to result.

Private 
laboratory/

imaging 
service

Patient 
pays for the 
investigation
(COST +).

Laboratory 
assistant/

radiologist 
orders 

CXR/+sputum 
AFB D/S.

Patient needs
to return to 
review result 
with the GP.

Patient will be 
seen by and 

investigated by 
same or another 
doctor (repeat 

history taking & 
examination). 

Sputum AFB D/S = sputum acid fast bacilli direct smear, CXR = chest radiograph,
GP = general practitioner

and percentages. 

The GPs’ and patients’ satisfaction scores for 
this program were analyzed. A 5-point Likert 
scale with 1 defined as very dissatisfied/strongly 
disagreed/very unlikely whereas 5 defined as 
very satisfied/strongly agreed/very happy was 
used to evaluate participants’ satisfaction on the 
following questions:
i. Overall, how satisfied are you with the 

sputum investigation arrangement? 

ii. Based on your experience with this 
arrangement, how likely are you to 
recommend this to your friends who may 
need to send sputum for investigation for 
tuberculosis?

iii. Based on your experience with this 
arrangement, would you agree that this 
arrangement should be continued in the 
future?

iv. Based on your experience with this 
arrangement, do you recommend this 
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arrangement to be extended to other private general practitioners?
v. Do you feel happy when you are called back to review your results?
 A score of 1 or 2 was re-categorized as disagreed/dissatisfied/unlikely, while a score of 4 or 5 was 

re-categorized as agreed/satisfied/likely. A score of 3 was neutral.
 Barriers and suggestions gathered about improving the program were used in the discussion 

session.

Results

Eleven eligible GPs were invited to participate in this study. Of these, only nine GPs agreed and 
consented to the study. 

Table 1 shows the sociodemographic characteristics of the nine participating GPs. Nearly half of 
the participating GPs were senior, having more than 40 years of experience in practicing as a doctor 
and as a GP.

Table 1. Sociodemographic characteristics of the participating general practitioners (N=9)
Sociodemographic characteristics Frequency (percentage)

Numbers of years in practice

1-10
11-20
21-30
31-40
41-50

0 (0)
5 (55.6)

0 (0)
0 (0)

4 (44.4)

Numbers of years as general practitioner

1-9
10-19
40-49

1 (11.2)
4 (44.4)
4 (44.4)

Out of nine GPs, only five GPs sent their patients to the public primary health clinic to perform a 
sputum AFB investigation.

Table 2 shows the sociodemographic characteristics of the patients who sent in their sputum 
sample. A total of 31 patients sent a sputum sample. The mean age of the participating patients was 
52.4 (±16.85). From the total number of patients, one was diagnosed to have smear-positive PTB.

Table 2. Sociodemographic characteristics of the participating patients (N=31)

Sociodemographic characteristics Frequency (percentage)

Gender
Male
Female

14 (45.2)
17 (54.8)

Age in years (mean ± SD)
1-20
21-40
41-60
61-80

52.4 (16.85)
2 (6.5)
6 (19.4)
13 (41.9)
10 (32.2)

Results of sputum AFB smear
Positive
Negative

1 (3.2)
30 (96.8)

Table 3 and Table 4 contain feedback from the GPs and patients collected from the clients’ 
satisfaction questionnaire. Most of the patients were satisfied with the arrangement (90.3%), agreed 
to recommend this arrangement to others (90.3%), agreed to continue this program (93.5%), or 
agreed to extend this program to other GPs. The responses from the GPs varied. Only one-third 
of the GPs were satisfied with the arrangement. Two-thirds of the GPs agreed to recommend this 
arrangement to others (66.7%), agreed to continue this program (66.7%), or agreed to extend this 
program to other GPs.
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Table 3. Responses on the “clients’ satisfaction questionnaire” from general practitioners (N=9)

Statements

Agreed/Satisfied/
Likely

Frequency 
(percentage)

Neutral
Frequency 

(percentage)

Disagreed/
Dissatisfied/

unlikely
Frequency 

(percentage)

Overall, how satisfied are you with the 
sputum investigation arrangement? 3 (33.3) 4 (44.5) 2 (22.2)

Based on your experience with this 
arrangement, how likely are you to 
recommend this to your colleagues who 
may need to send patients for sputum 
investigation for tuberculosis?

6 (66.7) 0 3 (33.3)

Based on your experience with this 
arrangement, would you agree that this 
arrangement should be continued in the 
future?

6 (66.7) 0 3 (33.3)

Based on your experience with this 
arrangement, do you recommend this 
arrangement to be extended to other 
private general practitioners?

6 (66.7) 0 3 (33.3)

Table 4. Responses on the “clients’ satisfaction questionnaire” from patients (N=31)

Statements

Agreed/Satisfied/
Likely

Frequency 
(percentage)

Neutral
Frequency 

(percentage)

Disagreed/
Dissatisfied/

unlikely
Frequency 

(percentage)

Overall, how satisfied were you with the 
sputum investigation arrangement? 28 (90.3) 2 (6.5) 1 (3.2)

Based on your experience with this 
arrangement, how likely are you to 
recommend this to your friends who may 
need to send sputum for investigation for 
tuberculosis?

28 (90.3) 1 (3.2) 2 (6.5)

Based on your experience with this 
arrangement, would you agree that this 
arrangement should be continued in the 
future?

29 (93.5) 0 2 (6.5)

Based on your experience with this 
arrangement, do you recommend this 
arrangement to be extended to other 
private general practitioners?

29 (93.5) 0 2 (6.5)

Do you feel happy when you are called 
back to review your results? 28 (90.3) 1 (3.2) 2 (6.5)

Discussion

Most patients (90.3%) provided positive 
feedback on the program. In other words, 
the patients were satisfied and happy with 
the program. Similar feedback was observed 
in other studies.14,15 In 2017, a population-
based cross-sectional survey was carried out in 
Pakistan examining the satisfaction levels of TB 
patients about the New Funding Mechanism 
(NFM) of the PPM model14 in which private 
health providers were given financial incentives 

to support their consultation time during the 
course of treatment. The study recruited 576 
patients, all of whom went through a “patient 
satisfaction survey tool.” A total of 82% of 
the patients were satisfied with the PPM 
program.14 However, only one-third of the GPs 
were satisfied with the arrangement. Similar 
findings were observed in a study in Delhi, 
India.15 In comparison, the current study used 
a “referral model” (suspected TB patients were 
referred to the public primary health clinic for 
investigation of TB) to facilitate the diagnosis 
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of PTB. Like the previous studies, the GPs 
who participated in the current study were not 
satisfied with such an arrangement because 
some of their patients felt that it was still 
troublesome despite the minimal cost involved. 
Based on the feedback, a model that involves a 
porter system where transportation of sputum 
samples is arranged may increase the uptake 
of the test among eligible patients. Supporting 
this suggestion, an innovative PPM model in 
Vietnam that offered onsite TB testing or a 
similar porter system revealed positive results in 
reducing the gaps and delays in testing.16

Among the nine GPs in this study, only five 
referred patients to participate in this program. 
In general, private health clinics differ in their 
respective patient profiles, clinic locations, 
or business models. These differences might 
contribute to the readiness of the GPs to 
send eligible patients for investigation via this 
program. Hence, the process of mapping the 
GPs is an important step to identify suitable 
GPs to participate before the start of such a 
program.5 During this mapping process, GPs 
with larger practices or locations with a higher 
TB burden or poor access to health services 
may be prioritized. 

The number of patients who participated in 
this program was not very encouraging. Out of 
31 patients, one patient (3.2%) was diagnosed 
as having sputum positive PTB. Compared 
to similar studies of the PPM program,9,17 
case detection numbers are low. In general, 
engaging all care providers through a PPM 
program could increase the case detection up 
to four-fold and promise an excellent treatment 
outcome.18 In 2014, a systematic review of 
PPM for TB care and control identified 78 
studies on 48 programs in 16 countries.9 Of the 
78 studies, 41 studies reported an increase in 
case detection numbers or rates to some extent.9 
A study in Ho Chi Minh City assessing case 
detection after implementing a PPM program 
reported that case detection increased 18% 
compared to pre-PPM program and was higher 
compared to a district with no PPM program.17 
However, PPM is not equally effective in all 
high-burden countries. PPM will perform well 
in countries where the private and other sectors 
are influential in the health system.18 Malaysia is 
a country with an intermediate burden of TB, 
and only 5% of the country’s TB patients have 
been under the care of private health providers.5 
These factors might have contributed to the low 
case detection in the current study.

The lower numbers for participation might 
be attributed to the poor compliance of the 
GPs or patients with the suggested diagnostic 
algorithm. The number of tests offered was low. 
During the interview session with the GPs, the 
decision regarding PTB screening is not only 
based on duration of cough,19,20 but doctors 
also look at other supportive symptoms, such 
as the presence of hemoptysis, night sweats, 
and fever. This practice is slightly different from 
that of the government health clinics, where 
any patients with two weeks of cough will 
be subjected to sputum examination with or 
without chest X-ray. 

The current study had several identified 
limitations. First, this investigation was a 
pilot feasibility study that only involved nine 
selected GPs in the North-East District in 
Penang. Thus, the low case detection cannot be 
generalized to the study population. Second, no 
documentation was recorded on the number 
of patients that refused to join the program. 
As a result, we are not able to compare the 
effectiveness of this PPM program with other 
programs. Third, in this study, the researchers 
excluded non-Malaysians due to the local 
fee-related regulation. In Malaysia, a research 
investigation by Liew SM et al.21 reported that 
among patients who were diagnosed with PTB, 
14.2% were non-Malaysians. Another study 
similarly reported that immigrants who stayed 
in a high-TB-intensity environment might 
worsen PTB infection progression.22 Fourth, 
the client satisfaction questionnaire was not 
validated. Lastly, an interview was carried out 
to assess the GPs’ opinions but lacked proper 
statistical analysis. A future study should look 
into this aspect using qualitative research 
methods.
 
The strength of this study is that it represents 
a pioneer collaboration in line with the PPM 
approach for sputum AFB direct smear 
screening in Malaysia. This study can be further 
expanded to involve more GPs in the area 
with some adjustment to the arrangements, 
especially in terms of implementing the 
suggested porter system to transfer the 
specimens from the involved GP clinics and 
looking into the possibility to facilitate TB 
screening among immigrants. This pilot study 
thus acts as a vanguard for other researchers 
or stakeholders to develop a more structural 
approach involving GPs in the efforts to screen 
and treat TB earlier, with the eventual goal of 
eliminating TB.
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In conclusion, it is potentially feasible to have 
the PPM program for TB screening in Penang, 
Malaysia. However, more efforts are needed to 
look into patients’ preferences, the dynamics of 
private practice, and the role of private health 
workers in the care of TB to develop a more 
effective PPM program in Malaysia.
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How does this paper make a difference to general practice?

• This investigation comprises a pilot study carried out on the Public-Private Mix (PPM) 
approach in the screening of PTB in Malaysia. 

• In view of the modest detection rate, a more structural approach addressing the patient 
preferences, private sector dynamics, and the rationale for engaging all care providers 
should be carried out to make the PPM program a success.

References

1.  Global tuberculosis report 2019. Geneva: 
World Health Organization; 2019. [cited 
2020 Jun 30]. Available from: https://www.
who.int/tb/publications/global_report/en/

2.  World Health Organization. The end tb 
strategy. Geneva: World Health Organization; 
2014. [cited 2019 Oct 14]. Available from: 
https://www.who.int/tb/strategy/end-tb/en/

3.  World Health Organization. The global plan 
to end tb 2016-2020: the paradigm shift. 
Geneva: World Health Organization;2015. 
[ cited 2020 May 15]. Available from: 
http://www.stoptb.org/assets/documents/
global/plan/GlobalPlanToEndTB_
TheParadigmShift_2016-2020_
StopTBPartnership.pdf

4.  Marahatta SB, Yadav RK, Giri D, et al. 
Barriers in the access, diagnosis and treatment 
completion for tuberculosis patients in central 
and western Nepal: A qualitative study among 
patients, community members and health care 
workers. PloS ONE. 2020 Jan [cited 2020 
May 20];15(1). Available from: https://doi.
org/10.1371/journal.pone.0227293

5.  United Nations Office for Project Services. 
Stop tb field guide: Finding missing people 
with tb by engaging the private sector. 
Geneva: Stop TB Partnership; 2018. 
[cited 2019 Sep 4]. Available from:https://
stoptb-strategicinitiative.org/wp-content/
uploads/2019/03/STOFG_10.pdf

6. Storla DG, Yimer S, Bjune GA. A systematic 
review of delay in the diagnosis and treatment 
of tuberculosis. BMC public health. 
2008;8(1):15. 

7. Regional Office for South-East Asia, World 
Health Organization. Ending tb in the South-
East Asia region: Regional strategic plan 2016-
2020. India: World Health Organization, 
Regional Office for South- East Asia; 2016.
[cited 2019 Sep 16]. Available from: https://
apps.who.int/iris/handle/10665/250292

8.  World Health Organization. Early detection 
of tuberculosis: An overview of approaches, 
guidelines and tools. Geneva: World 
health Organization; 2011. [cited 2019 
Sep 12]. Available from: https://apps.who.
int/iris/bitstream/handle/10665/70824/
WHO_HTM_STB_PSI_2011.21_eng.pdf? 
sequence=1

9.  Lei X, Liu Q, Escobar E, et al. Public-
private mix for tuberculosis care and control: 
A systematic review. Int J Infect Dis. 
2015;34:20-32.

10.  World Health Organization. Tuberculosis 
country profiles: Malaysia. Geneva: World 
Health Organization; 2018. [cited 2019 Sep 
16]. Available from: https://www.aidsdatahub.
org/resource/malaysia-tuberculosis-country-
profile-2018

 
11. Disease Control Division (TB/Leprosy Sector) 

Ministry of Health Malaysia. National 
strategic plan for tuberculosis control (2016-
2020). Putrajaya: Ministry of Health Malaysia; 
2016. Report no: KKM/BI/5000/2018.



ORIGINAL ARTICLE

Malaysian Family Physician 2021; Volume 16, Number 1

12. Kananatu K. Healthcare financing in Malaysia. 
Asia Pac J Public Health. 2002;14(1):23-8. 

13. Liam CK, Tang BG. Delay in the diagnosis 
and treatment of pulmonary tuberculosis 
in patients attending a university 
teaching hospital. Int J Tuberc Lung Dis. 
1997;1(4):326-32. 

14. Ali SM, Anjum N, Naureen F, et al. 
Satisfaction level of tuberculosis patients 
regarding their access to tb care and 
prevention services, delivered through 
a public-private mix model in Pakistan. 
Healthcare (Basel). 2019 [cited 2020 Jan 
20];7(4):119. Available from: https://www.
mdpi.com/2227-9032/7/4/119 DOI: 
10.3390/healthcare7040119

15. Arora VK, Sarin R, Lönnroth K. Feasibility 
and effectiveness of a public-private 
mix project for improved TB control 
in Delhi, India. Int J Tuberc Lung Dis. 
2003;7(12):1131-8. 

16. Thu TD, Kumar AMV, Ramaswamy G, et 
al. An innovative public-private mix model 
for improving tuberculosis care in Vietnam: 
How well are we doing? Trop Med Infec 
Dis.2020;5(1):26.

17. Ouy HT, Lan NT, Lönnroth K,et al. Public-
private mix for improved TB control in Ho 
Chi Minh city, Vietnam: An assessment of its 
impact on case detection. Int J Tuberc Lung 
Dis. 2003;7(5):464-71.

18. World Health Organization. Public-private 
mix for tb prevention and care: A roadmap. 
Geneva: World health Organization;2018. 
[cited 2020 Jul 11]. Available from: https://
www.who.int/tb/publications/2018/
PPMRoadmap.pdf?ua=1

19. World Health Organization. Systematic 
screening for active tuberculosis-principles and 
recommendations. Geneva: WHO Document 
Production;2013. [cited 2019 Sep 16]. Available 
from: https://www.who.int/tb/publications/
Final_TB_Screening_guidelines.pdf

20. Ministry of Health Malaysia. Clinical practice 
guideline: Management of tuberculosis 
Malaysia. Kuala Lumpur: Ministry of Health 
Malaysia; 2012. [cited 2019 Dec 16]. 
Available from: http://www.moh.gov.my/moh/
attachments/8612.pdf

21. Liew SM, Khoo EM, Ho BK, et al. 
Tuberculosis in Malaysia: predictors of 
treatment outcomes in a national registry. Int J 
Tuberc Lung Dis. 2015;19(7):764-71. 

22. Mohidem NA, Hashim Z, Osman M, et al. 
Demographic, socio-economic and behavior 
as risk factors of tuberculosis in Malaysia: 
A systematic review of the literature. Rev 
Environ Health. 2018;33(4):407-21. 


