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ABSTRACT

Introduction Control of tuberculosis (TB) is hampered

by suboptimal case detection and subsequent delays in
treatment, which is worsened by the COVID-19 pandemic.
The community pharmacy is reported as the place for first
aid medication among patients with TB. We, therefore,
analysed knowledge, attitude and practice (KAP) on

TB patient detection (TBPD) of community pharmacy
personnel, aiming to find innovative strategies to engage
community pharmacies in TBPD.

Methods A multicentre cross-sectional study was
performed in four areas of Indonesia’s eastem, central and
western parts. Pharmacists and pharmacy technicians
who worked in community pharmacies were assessed for
their characteristics and KAP related to TBPD. Descriptive
analysis was used to assess participant characteristics
and their KAP, while multivariable regression analyses
were used to analyse factors associated with the KAP on
TBPD.

Results A total of 1129 participants from 979
pharmacies, comprising pharmacists (56.6%) and
pharmacy technicians (43.4%), were included. Most
participants knew about TB. However, knowledge related
to TB symptoms, populations at risk and medication

for TB were still suboptimal. Most participants showed

a positive attitude towards TBPD. They believed

in their professional role (75.1%), capacity in TB
screening (65.4%) and responsibility for TBPD (67.4%).
Nevertheless, a lack of TBPD practice was identified in
most participants. Several factors significantly associated
with performing the TBPD practice (p<0.05), such as

TB training experience (p<0.001), provision of a drug
consultation service (p<0.001), male gender (p<0.05),

a positive attitude towards TBPD (p<0.001), short
working hours (p<0.001) and central city location of the
pharmacy (p<0.05).

Conclusions Most participants had good knowledge

and attitude, which did not translate into actual TBPD
practice. We identified that TB educational programmes
are essential in improving the KAP. A comprehensive
assessment is needed to develop effective strategies to
engage the community pharmacy in TBPD activities.

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This is the first study that explicitly analyses tuber-
culosis (TB) patient detection knowledge, attitude
and practice among pharmacists and pharmacy
technicians in community pharmacies in Indonesia.

= A large number of 1129 participants from 979 phar-
macies were included in this study, obtained from
Indonesia’s western, central and eastern parts.

= Relevant stakeholders were involved in developing
the research question, the study’s methodology and
its execution, which helped to assure the quality of
the project and provided support for follow-up stud-
ies and interventions.

= This was a self-reported study that may have been
biased by socially desirable responses.

= Mo causal relations can be inferred between factors
related to patient characteristics, knowledge and
attitude on the one hand and TB patient detection
practice on the other hand since the nature of the
cross-sectional study does not consider the time
difference between the causal factors and the effect

INTRODUCTION
Tuberculosis (TB), a disease caused by Myco-
bacterium  tuberculosis, remains an immense
global health problem. The most recent TB
report of the WHO estimated that its global
incidence is about 9.9million people, with
total mortality around 1.3 million people in
2020." The global treatment coverage is still
low, with great concern about multidrug-
resistant TB (MDR-TB), that is, the patho-
gen’s resistance to at least two powerful
ant-TB drugs (isoniazid and rifampicin).
Global data showed that the success rate of
MDR-TB treatment is only about 59%."

The TB problem gets more complex when
it is considered that the COVID-19 pandemic
affects TB patient detection (TBPD). Globally,
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TB notifications significantly decreased from 7.1 million
(2019) to 5.8million (2020)." The high-burden TB
countries, such as India, Indonesia, Philippines, China,
Bangladesh and Pakistan, contributed most to the global
shortfall in TB notification. Indonesia is ranked third
among the high TB burden countries, with around 824
thousand people who contracted TB in 2020.' TB patient
notification in Indonesia significantly dropped from
566.8 thousand (2019) to 393.3 thousand (2020) due to
the COVID-19 pandcmic,]

The community pharmacy is a potential facility that
can help detect patients with TB.? Studies in high-burden
TB countries showed that most patients with TB initially
present at the pharmacy for their first aid medication.”™
However, improper management of patients with TB in
pharmacies can %::].?'(l to delayed diagnosis and inappro-
priate treatment.” A study in Indonesia estimated that
the total delay is caused by various reasons, including
visiting a pharmacy for the initial aid medication.” A
qualitative study also showed that delayed TB diagnosis
occurred when the patient with TB received inappro-
priate treatment recommendations from a pharmacy,”
Improper TB patient management in the pharmacy might
be due to poor TB knowledge, attitude and practices
(KAP) of the pharmacy personnel. All this information
suggests that improving TB care in the community phar
macy is needed to enhance the practice of TB screening
and refer a presumptive TB patient to the healthcare
facility to support TBPD.

However, there is still limited or no systematic and
comprehensive guidance on the involvement of pharma-
cies in TBPD, including in Indonesia. As a base for such
guidance, a first study is needed to analyse the current
simmation and determinants for practising TBPD among
community pharmacies. Therefore, we conducted a
multicentre crosssectional study to analyse the charac-
teristics, KAP of the pharmaceutical personnel in the
community pharmacy regarding TBPD in Indonesia. To
the best of our knowledge, this is the first study on this
topic for the setting, and it will be beneficial to develop
innovative strategies to increase TBPD in Indonesia and
other high-burden TB countries.

METHODS

Study design and setting

A crosssectional study was performed in four areas in
Indonesia’s western, central and eastern parts. The three
areas are the capital of provinces, while one area is a
peripheral area outside the province capital. Thus, four
areas were defined as the study location, that is, Makassar,
Medan, the city of Bandung and the county of Bandung.
Makassar is the capital of South Sulawesi, located in the
eastern part of Indonesia, with a population of 2847 754
I:)n:rsmls,]2 while Medan is the capital of North Sumatera,
located in the western part of Indonesia with 2681 830
inhabitants.”> In the central part, the city of Bandung,
West Java’s capital, was selected as the study setting with

a total population of 2510103 I:)n:rsmls,]2 In addition,
the county of Bandung, with a total population of 3 831
:"?:[):"},]2 located around 50 km from the city of Bandung,
was included as a representation of the peripheral area
in this study.

In Indonesia, a pharmacy called apotek is a community
pharmacy managed by the private sector. It can be a chain
pharmacy or an independent pharmacy. According to the
national regulation, a pharmacy is a facility where a phar
macist performs pharmaceutical practices in the commu-
nity,m Hence, a pharmacy must be under the authority
of a pharmacist who holds a professional degree in phar
macy and a pharmaceutical license from the Ministry of
Health, Republic of Indonesia. One or more pharmacy
technicians support a responsible pharmacist in a phar
macy. A pharmacy technician should hold a pharmaceu-
tical practice licence from the government and have a
formal pharmaceutical education, at least in the phar
maceutical vocational school, equivalent to a senior high
school education level.”

Questionnaire development and validation

Avalidated questionnaire was developed as the instrument
for data collection. The questionnaire was developed
based on the 4g;ui(ln:lim: for KAP survey in TB Publishcd
by the WII(),] the practice of survey rcsca.rch,] " the Indo-
nesian national TB g‘uidclinc,”" experts’ consensus on the
psychnlng_ical factors for implementing cl\!irlcncc-bascrl
practices "and previous relevant studies.™

We defined four assessment domains, that is, the partic-
ipant’s characteristics, KAP in TBPD. The domain for
participant characteristics consisted of age, marital status,
professional background, educational level, study site,
working experience, an average of working hours per
week, type of pharmacy (chain/ independent pharmacy),
number of pharmacies for the pharmaceutical prac-
tice, availability of a physician practice in the pharmacy,
providing drug consultation services and experience in
TB training.

We assessed TB knowledge related to activities in TB
detection, that is, TB pathogen, transmission, symptoms,
risk population, diagnosis and medication. Given the
experts’ consensus on the essential psychological deter
minants for implementing evidence based practicc,” the
attitude domain was defined as the beliefs in the profes-
sional role, capability and consequences of the activities
for TBPD. Finally, we defined practices of TBPD as the
activities in the screening of TB signs and symptoms,
communicating with TB healthcare workers, and refer
ring a patient with presumptive TB to the health facility
for further examination in the past 6months.

The participant’s characteristics domain items were
assessed using closed and short open questions, while the
item of knowledge domain was measured on a nominal
scale (“true’, ‘false’ and ‘do not know’). Five Likert
scales were used for the attitude, while rating scales
were used for practice domain items. We used ‘strongly
agree’, ‘agree’, ‘doubt’, ‘disagree’ and ‘strongly disagree’
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for the attitude items, and ‘very often’, ‘often’, ‘some-
times’, ‘rarely’ and ‘never’ for the frequency of practice
items. The TBPD practice was evaluated over the past
6months. The 6 months were based on the results of our
previous qualitative studies that there was the pharmacy
personnel who provided the TBPD practice at least once
6 months.'' * To have a clear definition and comprehen-
sive duration assessment, we defined ‘very often’ as the
practice performed at least every week; ‘often’ is the prac-
tice performed at least once a month; ‘sometimes’ is the
practice performed at least once in 2-4 months; ‘rarely’ is
the practice performed once in 5-6 months; and ‘never’
is never doing the practice in the last 6months.

We assigned the questionnaire for face and content
validation to experts with several backgrounds, that is,
an epidemiologist, a pharmacist, an assistant pharmacist
and a TB specialist. In light of the expert judgements, ISP
(TB researcher) and EF (statistician and item developer)
finalised the items. A pilot study involving 200 participants
who were different from the participants was conducted
for the validity and reliability test of the instrument.

Study size, participant and data collection

We included participants who had an educational back-
ground as a pharmacist or a pharmacy technician; were
working as pharmaceutical workers at the community
pharmacy; and had experience in the pharmacy for at
least 6months. The 6-month experience was defined
considering that the study captured TBPD activities in the
last 6 months. We excluded participants if they worked
outside the pharmacy (eg, in a community health centre
or hospital) or were underqualified according to the
national regulation.

We used pharmacies as the unit sample in this study.
An estimated 1800 pharmacies in all the study sites were
defined as the sample frame, considering the govern-
ment and professional organisation data.”? The study
used an online Raosoft sample size estimator to identify a
minimum sample size.” In view of a 5% of margin error,
95% confidence level and 50% response distribution,
we identified a total of 317 pharmacies as the minimum
sample size in this study.

Data were obtained from July to October 2021. Consid-
ering that pharmacists and pharmacy technicians operate
pharmacies, two responsible persons for data collection
were appointed in each study site, that is, a data collector
for the pharmacists and one for the pharmacy technicians.
We collaborated with the two local professional organisa-
tions for data collection. The responsible data collector
identified and distributed the questionnaire to the poten-
tial participants based on the participant eligibility, data-
base, networking and geographical distribution at the
district level. In light of the pandemic COVID-19 situa-
tion, we distributed the questionnaire using online and
offline approaches. All the collected data were managed
and analysed for eligibility of the data and achievement of
the sample size by the researchers at each study site (ISP,
KK, MAB and MNK).

Data analysis

In the pilot study, we tested the item validity using a
correlation between the score of each item and the total
score. A correlation between items was defined if the p
value of the Pearson correlation coefflicient (r) was below
0.05.*The reliability test was conducted by identifying
Cronbach’s alpha, which should be more than 0.60 for an
acceptably reliable item.” 2%

Descriptive statistics were used to analyse the charac-
teristics of participants. Categorical data were described
as numbers and percentages. Median and IQR were used
for continuous and non-normally distributed data. As to
the knowledge domain, percentages of participants who
had correct answers per item were reported, while in the
attitude and practice domain, percentages referred to
participants who chose a particular scale in the items.

We performed a multivariable regression analysis to
identify factors associated with the practice of TBPD.
The normality of the residual was identified by assessing
the shape of the residual histogram and the probability-
probability plot. Multicollinearity was evaluated by ident-
fying the variance inflation factor less than 5.4 Subgroup
analysis was performed to have a comprehensive picture
from the multivariable analysis. We used logistic regres-
sion analysis in the subgroup analysis when the outcome
was binary data, while linear regression analysis was used
when the outcome data was numeric. We also analysed
risk groups for poor TB knowledge and attitude as depen-
dent variables. All significance levels were set at 5%, and
95% Cls were presented. Data management and analysis
were performed anonymously, and the analyses were
conducted using SPSS V.26.

An unpublished protocol was developed prior to the
study to provide better study planning and guidance for
the research team. The Strengthening the Reporting of
Observational Studies in Epidemiology guideline for a
cross-sectional study was followed to achieve systematic
and transparent study rcpnrting,%

Patient and public involvement

The research question was developed considering the
previous interviews and focus group discussions involving
patients with TB, a non-governmental organisation,
health service providers and pharmacists. We involved the
representation of professional organisations in pharmacy
for data collection.

RESULTS

Questionnaire development and validation

In the phase of questionnaire development, all experts
agreed thatall items could be used for the research instru-
ment. All items fulfilled the face and content validity with
minor structural and content revisions. A total of 40 items
were developed to assess participant characteristics (16),
knowledge (17), attitude (4) and practice (3). After being
revised, we distributed the items to 200 participants for
the validity and reliability test.
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Figure 1 The flow diagram of the included participants.

The KAP items were significantly correlated with each
total item (p<0.05). Similarly, all the KAP items were reli-
able since Cronbach’s alpha ranged from 0.63 w 0.79.
The participants’ characteristics, validity and reliability
test in the pilot study can be seen in online supplemental
files 1-3, respectively.

Study size and participant characteristics

We successfully collected data from 979 pharmacies with
1242 subjects, from much more than the 317 pharma-
cies defined as the minimum sample size. However, we
excluded 113 subjects due to an underqualified educa-
tion level (4) and working outside of the community
pharmacy (109). Finally, we included 1129 participants
for further data analysis. We identified that the partici-
pant backgrounds were relative balance, that is, 56.6%
were pharmacists, and 43.6% were pharmacy techni-
cians. The flow diagram of the included participants is
presented in figure 1.

We identified that the median age, working experience
and average working hours were 29 years old (IQR: 9),
3years (IQR: 4) and 40 hours per week (IQR: 48), respec-
tively. The majority of participants had an educational
level at the professional degree of pharmacist (48.7%),
followed by senior high school or equivalent (17.8%) and
the rest (33.5%). We assessed that only a small proportion
of participants provided drug consultation services in
their pharmacies (13.4%). In terms of TB training, almost
half of the participants never had TB waining (49.3%).
The characteristics of the main study participants can be
seen in table 1.

Knowledge of pharmacy personnel on TB

We assessed that most of the TB knowledge items were
correctly answered by the participants. However, correct
responses concerning TB signs and symptoms, risk

Table 1 Characteristics of the study participants (n=1129)
No  Characteristics No

Sociodemographic characteristics

1 Female (no, %) 910 (80.6)
2 Age in year (median, IQR) 29 (9)
3 Marital status (no, %)
Single 480 (42.5)
Married 630 (55.8)
Widow/widower 19(1.7)
4 Educational level (no, %)
Vocational pharmacy school or 201 (17.8)
equivalent
Diploma 142 (12.6)
Bachelor 147 (13.0)
Pharmacist 550 (48.7)
Master 81(7.2)
Doctor 8 (0.7)
5 No of participants surveyed (no, %)
City of Bandung 240 (21.3)
County of Bandung 285 (25.2)
City of Makassar 280 (24.8)
City of Medan 324 (28.7)
Professional characteristics
4 Professional background (no, %)
Pharmacy technicians 490 (43.4)
Pharmacists 639 (56.6)
7 Working experience in years (median, 34
IQR)
8 Average working time in hours per week 40 (28)
(median, IQR)
9 No of practice places (no, %)
One pharmacy 987 (87.4)
Two pharmacies 86 (7.6)
Three pharmacies 6 (0.5)
More than three pharmacies 50 (4.4)
10 Providing drug consultation services 151(13.4)
(no, %)
Pharmacy characteristics
11 Type of pharmacy (no, %)
Chain pharmacy 264 (23.4)
Independent pharmacy 865 (76.6)
12 Availability of a physician practice in the 464 (41.1)
pharmacy (no, %)
TB-related characteristics
13 Experience in TB training (no, %)
Never 557 (49.3)
More than 2years ago 225(19.9)
1-2years ago 191 (16.9)
Continued

a
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Table 1 Continued

No Characteristics No
6 months to 1year ago 90 (8.0)
Less than 6 months ago 66 (5.8)

IQR, Interquartile range; TB, tuberculosis.

population and TB medication were given by no more
than 70% of the participants. The participants inappro-
priately answered about general signs of pulmonary TB
(70.5%). The participants did not know that diabetes
mellitus is a risk factor for TB disease (45%). Moreover,
although the participants had a pharmaceutical back-
ground, they were not familiar with the TB treatment
regimen for drug-sensitive TB and how to take the medi-

cation, either with or without food. The percentages of

participants who correctly answered on the firstline
regimen for drug-sensitive TB in the intensive treatment
phase; the first-line regimen for drug-sensitive TB in the
continuous treatment phase; and the preferable utilisa-
tion of the firstline anti-TB drugs on an empty stomach
were only 62.4%, 54.5% and 45.3%, respectively. The
proportion of the correct answers in the TB knowledge
items is presented in table 2.

The attitude of pharmacy personnel towards TBPD

Most participants believed they had a role (75.1%) and
capability (65.4%) to detect patents with TB in their
pharmacy. The majority of participants also felt guilty
if they did not make any effort to detect patients with
TB (67.4%). On the other hand, 58.2% of participants
believed they had significant barriers to finding patients
with TB in their workplace. It highlighted that most
participants realised they faced significant barriers to
performing TBPD in their pharmacies. The attimude of
the participant is presented in table 3.

The practice of pharmacy personnel towards TBPD

Our study demonstrated that most participants did
not always perform practice in TBPD. Only a small
proportion of the participants routinely conducted TB
screening (2%), suggested patients with presumptive TB
for further examination (6.6%), and communicated with
TB healthcare providers about referring patients with
presumptive TB (1.8%) every week in the last 6 months.
We assessed that more than 15% of the participants had
never performed TBPD in their pharmacy in the last
6months. The remaining participants stated that prac-
tising TBPD was performed once every 2-6 months. The
practice of TBPD in the included participants is shown
in table 4.

Table 2 The items of TB knowledge (n=1129)

No Concept Items Correct answer (%)
1 The pathogen TB is caused by virus 70.9
2 TB transmission TB does not only spread into the lungs but also to other parts of the body, for 821
example, eyes, joints and bone
TB can spread by droplets from coughing or sneezing of a pulmonary TB ar.7
patient
The droplet containing the TB pathogen can stay longer in a room with 88.5
minimum ventilation
3 TB sign and symptom Coughing for more than equal 2 weeks is a general sign of pulmonary TB 82.4
An active TB patient can cough up blood 959
The general signs of pulmonary TB, that is, loss of body weight, chest pain, 29.5
sweat at night and fever for more than a month
4 Risk population Diabetes mellitus is a risk factor for having TB 55
HIV infection is a risk factor for having TB 84.4
Children under 5years old is a risk group for TB disease 75.6
5 TB diagnosis A microscopic test of the TB patient’s sputum is a diagnostic approach for TB 87.7
procedure A rapid molecular test of the TB patient’s sputum is a diagnostic approach for 76.3
B
6 TB medication and The first-line anti-TB regimen for the intensive phase 62.4
its use The first-line anti-TB regimen for the continued phase 54.5
Taking anti-TB drugs without food 45.3
7 Adverse drug reaction Adverse drug reactions of isoniazid 8r.2
and drug monitoring Adverse drug reactions of rifampicin 78.2

HIV, Human Immunodeficiency Virus; TB, Tuberculosis.
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Table 3 The items of attitude for TB patient detection (n=1129)

%
Strongly Strongly
No  Concept ltems agree Agree Doubt Disagree disagree
1 The professional | have a role in finding TB patients in my 21 541 15.1 9.2 0.6
role workplace
2 The capability | can screen TB signs and symptoms for 11.9 535 231 9.8 1.7
presumptive TB patients who visit my
workplace
| feel that there are no significant 7 33.8 36.6 21.2 1.4
barriers to finding new TB patients in my
workplace
3 The | feel guilty if | do not make any efforts to 21.2 46.2 191 206 1.8
conseguence find new TB patients in my workplace

TB, tuberculosis.

Factors associated with TB practice and the exploratory
analyses

We included all participant characteristics, TB knowl-
edge and attitude items in a regression analysis to identify
factors associated with the practice of TBPD. Multicol-
linearity was identified in the factors of education level
and professional background. We, therefore, removed
the determinant of the level of education in the regres-
sion analysis. After it had been removed, the regression
assumption was fulfilled since the residual data were
normally distributed and no multicollinearity occurred
(online supplemental file 4)

The regression analysis showed that male gender
(Beta coefficient, B=0.41; p<0.05; 95% [),[)2 to 0.80),
providing drug consultation services (B=0.68; a:ﬁ,[)ﬁ;
95% CI 0.23 to 1.14), experience in TB training (B=0.83;
p<0.001; 95%CI 0.52 to 1.15), working hours per week
(B=-0.16; p<0.05; 95%CI -0.03 to —[),[)B being a partic-
ipant from the county of Bandung (B=-0.52; p<0.05;
?g% CI -0.99 to —0.05) and a positive attitude on TBPD
(B=0.34; p<0.001; 95% CI 0.29 to 0.40) were significant
factors for TBPD practice. Of note, the beta coefficients
were negative for the factor of working hours and for
being a participant from the county of Bandung, which
means that the factors had negative effects on TBPD

activities. A higher beta coefficient represented the more

influential factors. To have a comprehensive picture of

the association between gender and TBPD practice, we
conducted a subgroup analysis of the gender variable.
The subgroup analysis showed that age, providing drug
consultation services and positive attitide towards TBPD
were associated with the male gender. The multivariable
regression analysis of the factors associated with the prac-
tice of TBPD and the gender analysis are presented in
online supplemental files 4 and 5.

Assuming TB knowledge and attitude were associated
with TBPD practice, we explored factors associated with
TB knowledge anrlB.r.imrlc, In terms of TB knowledge,
we found that age (g),[)'?; p<0.05; 95% CI 0.03 to 0.10),
being a pharmacist (B=2.2; .0,00]; 95% CI 1.68 to 2.63),
experience in TB training (B=0.65; p<0,03 95% CI 0.25
to 1.04) and a positive attitude on TBPD (B=0.1: p<0.001;
95% CI 0.03 to 0.17) were positively associated with TB
knowledge. Meanwhile, the f'acars of being a participant
from the county of Bandung (B=-1.04; p<0,00]5% CI
=1.63 to —0.45) and from the city of Makassar (B=-1.13;
p<0.001; 95% CI -1.70 to —0.55) were negatively associ-
ated with TB knowledge as compared with being a partic-
ipant from the city of Bandung.

Table 4 The items of the practice in TB patient detection (n=1129)

%
No Items Very often Often Sometimes Rarely Never
1 Practice in screening TB signs and symptoms for the 2 109 271 35.2 24.8
presumptive TB patient
2 Practice in suggesting presumptive TB patients for further 6.6 26.8 24.4 25.8 16.4
health examination to the community health centre or
health facility
3 Practice communicating with TB healthcare providers in 1.8 111 16.5 26.5 44.2

referring the presumptive TB patient to them

Information: Very often: at least every week; often: at least every month; sometimes: at least once 2-4 months; rarely: at least once 5-6

months; never: never doing the activities in the last 6 months.
TB, tuberculosis.
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Regarding the attitude, the analysis demonstrated that
factors I:Bitivcly associated with TB attitude were male
gcnrchB:O,ﬁS; p<0.001;95% CI 0.26 to 1.09), TB knowl-
edge (B=0.74; p<0.001; 95‘}@[ 0.02 to 0.12), provision of
drug consultation services (B=0,5}];B:0.00]; 95% CI 1.40
to 0.68), experience in TB training (B=0.84; p<0.001; 95%
CI 0.51 m] 6), being a participant from the county of
Bandung (BﬂE}S; p<0.001; 95% CI 0.44 to 1.43) and city
of Makassar (B=0.51; p<0.05; 95% CI 0.02 to 0.99). Mean-
while, working in a chain pharmacy (B=-0.64; p<0.001;
95% CI -1.07 to -0.21) was negatively associated with
TBPD attitude. The regression analyses on the factors
associated with TB knowledge and attitude, are presented
in online supplemental file 4.

Generally, our study demonstrated that exposure to
TB Lra.iningB; strongly associated with improving TB
knnw]Bgc (B=0.65; p<0.001; 95% CI 0.25 to 1.04), att-
tude (B=0.84; p<0.001; 95% CI 0.51 to 1.16), and practice
(B=0.83; p<0.001; 95% CI 0.52 to 1.15) in TBPD.

DISCUSSION

Our study demonstrated that knowledge of TB as a
disease was present among pharmacists and pharmacy
technicians. However, a minority had incorrect responses
on TB knowledge items. Despite their pharmaceutical
background, many participants were unfamiliar with the
first-line treatment regimen for drug-susceptible TB. As
to their attitude, most participants showed a role and
capacity to detect patients with TB in their pharmacy, but
they realised significant barriers in performing TBPD.
In this respect, only a small proportion of participants
already performed TBPD practices in their community
pharmacies.

In terms of TB knowledge, our participants showed a
high understanding of several topics, such as TB transmis-
sion, diagnostic procedures and potential adverse drug
reactions. However, the participants should be strength-
ened in their knowledge about TB signs and symptoms,
risk population, and medication since those knowledge
scores were relatively low. Good knowledge was associated
with participants who have a pharmacist background.
This finding highlights the importance of exposing TB
knowledge to the pharmacy technicians since they also
have a role as the front line in pharmacy. Unintegrated
pharmaceutical services in TB programmes and a lack of
public—private collaboration with community pharmacies
were reported in Indonesia.'' 2! This potentially leads to
the limited exposure of community pharmacy personnel
to the educational programme from the national TB
programme.

Insufficient TB knowledge was also reported by a
private retail survey in Tanzania that demonstrated that
the observed participants did not fully understand TB
symptoms and the risk factors of B.» Although some
items are slightly different across the studies, studies on
community pharmacies in Pcru,m Tanzania™ and Paki-
stan”’ showed that community pharmacy personnel has

the basic knowledge of TB that can support them in
conducting activities in TBPD.

Practising TBPD in the pharmacy was associated with
experience in TB training, a positive attitude towards
TBPD, provision of drug consultation services, male
gender, short working hours per week and pharmacies
located in central city areas. We finally found that experi-
ence in following TB training is essential for improving TB
knowledge, forming a positive attitude and performing
activities on TBPD. Our study thus emphasises the impor
tance of TB training to gain TB knowledge and a positive
attitude. The knowledge and attitude can then generate
action for TBPD. It is in line with the KAP theory that
states that the changes in human behaviour are divided
into three successive processes, that is, knowledge acqui-
siton, the gcncratiml of attitudes and the formation of
behaviour.”! In the health belief model, knowledge plays
a key role in generating action, and then belief and att-
tude drive behaviour n:ha.ngn:,'q'2

Next to TB training and a positive attitude, we iden-
tified other factors relevant to the TBPD practice, such
as male gender and providing drug consultation services.
We identified that the proportion of females (80.6%) is
higher than males (19.4%) in our study. It is in line with
national data showing that females represent the majority
of pharmaceutical personnel in Indonesia (8[),6%),“
Although the proportion of females is higher than males,
our study identified that males are more likely to perform
TBPD practices. Our subgroup analysis explained that
males have a more positive attitude towards TBPD and
provide more drug consultation services than females
(see online supplemental file 5). The positive attitude
may drive them to provide the drug consultation service
and lead them to perform TBPD activities as well. It can
be explained that providing drug consultation services
will give them more opportunities to meet patients
directly, leading to the TBPD activities. However, further
study is needed to have a more comprehensive picture of
the associations that include other relevant variables.

Furthermore, we assessed that time available to perform
TBPD activities is essential. Our study emphasised the
need for workload assessment for the community phar
macies to be able to conduct TBPD activities. This conclu-
sion is supported by a KAP study in Peru that showed
that lack of time is the main problem in managing TB
patient management among pharmacics,m Supporting
our findings, studies in India and Indonesia identified
that patient volume and workload are the barriers to
performing TBPD activities and pharmaceutical services

34355

in community pharmacies.’

In the geographical aspect, our study revealed that
pharmacy personnel in a peripheral city area has fewer
TBPD practices than the pharmacy personnel in the
central city. However, the differences in knowledge and
attitude between the areas cannot be analysed clearly.
This finding underlines that unidentified factors other
than knowledge and attitude may affect the practice of
TBPD in a particular area. A systematic review describes
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that several factors can affect healthcare practices, such
as guidelines, individual healthcare providers, patients,
professional interaction, incentives and resources,
capacity for n_rganisatiml;ﬂ change, social, political and
legal factors.™ Hence, a comprehensive analysis may be
beneficial to analyse the geographical effect on the TBPD
activities.

This study, however, has limitations. First, this is a self-
reported study that may be biased by social desirability.
This means that participants may respond in a socially
acceptable way that contradicts the facts. Second, formally
no causal relations can be inferred between factors related
to patient characteristics, knowledge and attimide on the
one hand and TBPD practice on the other hand since
the nature of a crosssectional study does not consider
the time difference between the causal factors and the
evental effect. However, several efforts were made to
minimise potential bias and increase this study’s validity
and reliability. We stated in the questionnaire that data
would be analysed and presented anonymously. This can
minimise social desirability bias since the participant’s
identity would be unknown. We also collaborated with
professional organisations that have a broad network and
a list of pharmacies in the study sites for data collection.
Hence, we reached a high number of pharmacies and
participants that could be considered highly representa-
tive of the target population.

We analysed that the community pharmacy is a poten-
tial facility to increase TBPD. It considers that most
community pharmacy personnel already has certain
basic knowledge and a positive attitude towards TBPD.
Moreover, the evidence shows that they are indeed the
main facility to seek first aid medication for patients with
TB.>® Other evidence from India, Pakistan and Tanzania
also supported that community pharmacies can hel
in detecting patients with TB in the cnmmunity,'q'?" ’
However, a comprehensive strategy is required to follow
up on this study to implement TBPD activities among
pharmacy personnel.

First, further study is needed to comprehensively
analyse the local determinants affecting TBPD activities,
including guidelines, patients, professional interactions,
incentives, resources, capacity for organisational change,
and social, political, and legal factors. A qualitative study
may be beneficial to explore in detail voices from the
field related to the local determinants and partnership
strategies from the relevant stakeholders. A future inter
vention can then be developed based on the identified
local determinants and partnership strategies. Second,
a TB wraining system for improving the KAP should be
developed for pharmacy personnel. The training is not
only for increasing TB awareness about case detection
activities but also for minimising irrational dispense of TB
dmgsm and raising awareness on the other potential roles
of community pharmacy in TB (eg, treatment supporter,
TB medication counsellor). As a treatment supporter,
pharmacy personnel can potentially reduce the clinical
and economic impacts of TB medication adherence. '™

Third, integrating the role of community pharmacy in
TB patient management within National Tuberculosis
Programmes (NTPs) is essential to have the same vision
and concept in accelerating TB elimination. Finally, tech-
nical guidance for performing TBPD in pharmacies and
integrating the activities in NTPs should also be devel-
oped to have a successful community pharmacy engage-
ment programme, especially in TBPD activities.

CONCLUSION

Our study showed that most Indonesian pharmacists and
pharmacy technicians have a good knowledge and att-
tude related to TBPD. However, their knowledge and
attitude do not align with their actual TBPD practice. We
identified that a TB educational programme is essential
in improving KAP among pharmacy personnel for TBPD
activities. A systematic and comprehensive assessment is
needed to develop an effective strategy for engaging the
community pharmacy in sustainable TBPD activities.
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