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Abstract

Background

Loss to follow-up (LTFU) is an unsuccessful treatment outcome for tuberculosis (TB)
patients. In Malaysia, LTFU affects around 1 in 20 TB patients. Integration of qualitative
research methods and evidence will provide a better understanding of LTFU and its underly-
ing issues. In this study, we qualitatively explored TB patients’ experiences in receiving
treatment and their reasons for leaving TB care.

Method

In-depth interviews of 15 patients with a history of LTFU were conducted from January to
September 2020. Interview guides were developed to explore TB patients’ experiences
while receiving treatment, including challenges faced and reasons for treatment interruption.
Data were thematically analysed using the framework method.

Results

We identified 11 emerging themes that occurred at four levels of interaction with TB patients.
First, at the patient personal level, TB beliefs referring to patients’ perception of illness and
wellness, patients’ perceived role of traditional and complementary medicine, and sub-
stance abuse were important. Second, the healthcare system and treatment factors that
were highlighted included the organisation of care and treatment, interaction with healthcare
professionals, particularly in communication and counselling, and TB medications’ side
effects. Third, structural factors including financial burden, logistical and transportation
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issues and work-related factors were identified to be barriers to treatment continuation.
Fourth, the interpersonal level interaction of patients should not be neglected; this includes
family relationships and support as well as peer influence.

Conclusion

Study findings put forth issues and challenges faced by TB patients while receiving treat-
ment and underscore areas where actions can be taken. This will contribute to informing the
development and implementation of future TB control strategies that are responsive to TB
patients’ needs and concerns, to effectively address LTFU and ensure better treatment
completion rates among TB patients in Malaysia.

Introduction

Tuberculosis (TB) remains a major public health problem globally, affecting 10 million people
and contributing to 1.5 million deaths in 2018 [1]. The End TB strategy led by the World
Health Organization (WHO) proposes to “end the global TB epidemic” by 2035 [2]. One of
the key indicators to monitor the implementation of this strategy at a country level is the TB
treatment success rate. The recommended target level for TB treatment success rate is >90%
by 2025 at the latest [1].

Malaysia has an intermediate TB burden, with an estimated incidence rate of 92 (range: 79-
106) per 100,000 population in 2018 [1]. The TB control program in Malaysia has expanded
over the years, with a focus on early detection of TB cases, ensuring quality laboratory services,
development and conduct of training modules and guidelines, usage of a standardized TB
recording and reporting system, and strengthening collaboration with other agencies [3].
Efforts to standardise the management of TB cases at all levels of patient care in Malaysia with
the aim of improving patient care were emphasized by the development of an evidence-based
clinical practice guideline for the management of TB, which provides recommendations for
investigations and treatment of TB (in adults, children, during pregnancy, TB-HIV co-infec-
tion), including the follow-up and management of adverse TB drug events [4]. A patient-cen-
tred case management approach, including the practice of directly observed therapy (DOT), is
strongly recommended when managing persons with TB, with data showing DOT being prac-
tised for almost 90% of all TB cases in 2015 in Malaysia [3].

Although significant progress has been made over the years toward improving treatment
outcomes of TB cases in Malaysia, the TB treatment success rates remained below the recom-
mended target of >90%. In the recent cohort analysis using national TB registry data in Malay-
sia involving TB patients from 2014 until 2017, the overall TB treatment success rate was
observed to be 80.7% among drug-susceptible TB patients (TB cases with drug resistance were
excluded) [5]. Among the 19.3% who had unsuccessful outcomes, 10.2% succumbed due to
TB, 5.3% were lost to follow-up, 3.6% had outcomes not evaluated, and the remaining (<1%)
failed treatment.

Loss to follow-up (LTFU) refers to TB patients who did not start TB treatment or whose TB
treatment was interrupted, for a duration of two consecutive months or more [6]. Worldwide,
existing literature on TB has described over 200 variables associated with LTFU [7]. These
include a spectrum of patients’ sociodemographic characteristics, medical co-morbidities, risk
behaviours such as alcohol consumption and illicit drug abuse, as well as their TB disease clini-
cal variables [8-16]. However, the association between these quantitative variables were not
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consistent across studies, suggesting that the underlying factors contributing to LTFU are
likely to be context-specific. In addition, most of the characteristics investigated often relate
poorly to TB patients’ intention and motivation to comply with or complete their treatment
regimen [7]. There is therefore a need to integrate qualitative evidence to provide a better
understanding of LTFU and its underlying issues. WHO also reiterated that research into
human behaviour should encompass a wide range of enquiry approaches, including qualitative
and quantitative methods [7]. In the context of TB, this could be because treatment adherence
behaviour is complex and cannot be fully explained by the routinely captured demographic,
socio-economic or clinical factors in surveillance databases [17-19].

In Malaysia, there is a paucity of evidence investigating determinants of LTFU among TB
patients, particularly at the national level. To the best of our knowledge, there has not been any
prior qualitative evidence exploring LTFU and its underlying reasons in Malaysia. To address
this gap, we conducted a qualitative exploration into TB patients’ experiences in receiving TB
treatment, focusing on the issues and challenges faced, and the reasons leading to treatment
interruption, through in-depth interviews with TB patients in Malaysia who had a history of
LTFU.

Materials and methods

Qualitative methods were used in this study. This study is part of a national-level project to
evaluate determinants of TB treatment outcomes in Malaysia. The investigation for determi-
nants of unsuccessful treatment outcomes in general and all-cause mortality has been pub-
lished previously [5]. This paper is the first investigation into the LTFU outcome, using a
qualitative approach.

Definition of terms

The WHO’s definitions and reporting framework for TB standardise the definitions and
reporting structures for TB cases, including TB treatment outcomes [6]. The list of TB treat-
ment outcomes includes (1) cured, (2) treatment completed, (3) treatment failed, (4) died, (5)
LTFU and (6) not evaluated (including transferred out). This list of treatment outcomes is
assigned to all bacteriologically confirmed and clinically diagnosed TB cases who were treated
for drug-susceptible TB (patients treated for drug-resistant TB using second-line treatment fol-
low different definitions and are excluded from the scope of this study). LTFU refers to “a TB
patient who did not start TB treatment or whose TB treatment was interrupted, for a duration
of two consecutive months or more”.

Study population

Study participants were recruited from healthcare facilities in the state of Johor, Malaysia.
Johor is a state in the southern part of Peninsular Malaysia. According to the national census
conducted in 2010, it is the second-most populous state in Malaysia, with a population of 3.35
million people (11.8% of 28.3 million people total in Malaysia) [20]. Findings from the census
indicated good representativeness of the Johor state population with the national average in
Malaysia with regards to the sex ratio, age groups, ethnic composition, and urbanisation level.
In 2015, Johor state contributed 9.9% (2,409 cases out of a total of 24,220 cases) of total TB
cases in Malaysia, with a TB notification rate of 67.8 per 100,000 population (national average:
79.4 per 100,000) [3]. During the same year, there were 135 reported TB deaths in Johor state
or a TB mortality rate of 3.8 per 100,000 population (national average: 5.5 per 100,000 popula-
tion) [3].
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Sampling and recruitment

Participants were TB patients aged 18 years and above who had fulfilled the criteria of LTFU
(refer to ‘Definition of terms’ above) on at least one prior occasion throughout their TB treat-
ment regimen(s). We purposively recruited eligible TB patients in Johor by identifying eligible
patients from the national electronic TB surveillance database. TB is a notifiable disease in
Malaysia, and the capture of routine surveillance data for TB patients had been previously
described [5]. In this study, TB patients who were treated for drug-resistant TB were excluded
as they follow different TB treatment regimens and follow-up periods (including longer dura-
tion of TB treatment) [4, 6].

From the list of eligible TB patients, a maximum variation sampling strategy was adopted to
include participants that cut across various socio-demographic and TB disease characteristics.
The study sample size was not pre-determined; study participants were consecutively recruited
until thematic saturation was reached, and investigators agreed that further interviews would
not yield additional information.

Data collection

Data collection was conducted from January to September 2020. We conducted 15 in-depth
interviews with 15 TB patients (one interview per patient). All interviews were conducted in
person in Johor on an individual basis. Potential study participants were invited to participate
by telephone calls, and interviews were scheduled and conducted at either a nearby healthcare
facility or at TB patients’ places of residence, according to the patient’s preference. All potential
participants approached consented to participate and completed the interviews. Participants’
characteristics are shown in Table 1.

Semi-structured interview guides were developed to explore TB patients’ experiences
throughout receiving their TB treatment, including challenges faced, and the underlying rea-
sons for treatment interruption. The interview guides were constructed based on themes iden-
tified a priori from a review of existing literature and input from experts and stakeholders in
TB control and prevention in Malaysia. This included experts in qualitative research method-
ology, technical staff in the field involved in clinical TB case management, and healthcare per-
sonnel involved in providing care and follow-up for TB patients. The study team then
discussed and refined the interview guides. See S1 File for interview guides.

Interviews averaged from 30 minutes to 1 hour in length and were conducted in either
English or Bahasa Malaysia (Malay language), according to the patient’s preference. All inter-
views were audio-recorded and transcribed verbatim for analysis. Data collection and analysis
were conducted continuously in an iterative manner. This concurrent analysis also informed,
when necessary, further refinement of the interview guide throughout the data collection
period.

Data analysis and reporting

Data analysis was performed in an exploratory and inductive manner, with regular discussion
amongst the investigators. Data analysis was performed after each interview, and findings
were compared and consolidated with those of previous interviews. Interview data were ana-
lysed using thematic analysis, specifically the framework method [21, 22]. In this method, the
investigators first carefully read the transcripts for familiarisation before initiating the coding
process. Next, codes were assigned to parts or excerpts of the transcripts interpreted as impor-
tant. The codes were then compared, consolidated, organised, and grouped into categories (or
themes), forming a working analytical framework. Further transcripts were then coded and
reviewed, and additional codes or categories relevant to the study objective were added to
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Table 1. Characteristics of the study participants (n = 15).

Characteristics n (%)
Mean age, years (SD) 37.6 (13.86)
Age range, years 21-67
Gender

Female 3(20.0)

Male 12 (80.0)
Nationality

Malaysian 15 (100.0)

Non-Malaysian 0 (0.0)
Location of residence

Urban 11 (73.3)

Rural 4(26.7)
Education level (highest)

Tertiary 1(6.7)

Secondary 11 (73.3)

Primary 2 (20.0)
Diabetes mellitus

Yes 2(13.3)

No 13 (86.7)
Smoking

Yes 8(53.3)

No 7 (46.7)
TB site (of infection)

Pulmonary TB 12 (80.0)

Extrapulmonary TB 3(20.0)
Sputum smear

Positive 12 (80.0)

Negative 3(20.0)
HIV infection

Positive 1(6.7)

Negative 14 (93.3)

HIV, human immunodeficiency virus; SD, standard deviation; TB, tuberculosis.

https://doi.org/10.1371/journal.pone.0289222.t001

enrich the framework matrix. Finally, the framework matrix was populated with summarised
data containing all the important codes and themes.

Interview transcripts were converted into rich text format and imported into Nvivo 12 Pro
software (QSR International Pty Ltd, Doncaster, Victoria, Australia) for data analysis. For
interviews conducted in Bahasa Malaysia, the transcripts were analysed in the same language,
while extracted interview excerpts were translated into English for the reporting of the study
findings. This study is reported following the Standards for Reporting Qualitative Research
(SRQR) guideline [23] (S2 File).

Reflexivity

The lead investigator (PSKT) who conducted all the interviews in this study was a medical doc-
tor with a background in clinical research and public health and had extensively reviewed the
existing literature on LTFU among TB patients. To reduce potential bias in the data collection
and analysis, interview guides were prepared and used during the interviews. These guides
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considered and gathered input from existing literature and relevant experts (see S1 File for
more details). For data analysis, other investigators were involved to ensure dependability.
Any disagreements with the analysis were regularly discussed, and a consensus was reached at
the investigators’ meeting. The lead investigator was not involved in the clinical management
of TB patients and was not affiliated with the respective healthcare facilities where the TB
patients were receiving care from.

Ethics consideration

Participant information sheets containing detailed study procedures including the conduct of
interviews and audio-recording of interviews, participants’ rights and responsibilities, poten-
tial risks and benefits, and patients’ confidentiality and usage of study data, were distributed
and explained to every potential study participant in either English or Bahasa Malaysia. Writ-
ten voluntary informed consent was obtained from all participants before the conduct of any
data collection for this study. All participants were informed and aware that study participa-
tion was entirely voluntary, and that they may withdraw their participation at any time. They
were also free to refuse to answer any questions during the interviews and may opt to termi-
nate the interviews at any point. All participants agreed to be audio recorded and quoted anon-
ymously in publications. No personal information or identifiers were collected, maintained, or
analysed throughout the study, and participants were quoted anonymously in interview tran-
scripts and publications. All study participants were compensated for their time and travel
expenses (when applicable), with the honorarium amount reviewed and approved by the ethics
committee.

This study was registered in the National Medical Research Register (NMRR-18-3399-
45073). The study protocol was reviewed and approved by the Medical Research and Ethics
Committee (MREC), Ministry of Health, Malaysia.

Results

There were altogether 11 themes that emerged from the in-depth interviews conducted in this
study. The themes were grouped into four main groups according to the level they occur or
interact with TB patients: patient-level, structural, healthcare system and TB treatment, and
interpersonal level interaction. Table 2 summarises the main groups and themes emerging
from this study.

Table 2. Main findings of the study.

Groups Themes

Patient-level factors TB beliefs: perception of illness and wellness
Role of traditional and complementary medicine
Substance abuse

Healthcare system and TB treatment factors Healthcare system: organisation of care and treatment
Healthcare professionals: communication and counselling
Medication side effects

Structural factors Financial burden
Logistic/transportation issues
Work-related factors

Interpersonal level interaction Family relationships and support

Peers’ influence

TB, tuberculosis.

https://doi.org/10.1371/journal.pone.0289222.t1002
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Patient-level factors

TB beliefs: Perception of illness and wellness. Patients’ perception of TB disease was
explored in the interviews conducted, with most of the TB patients able to correctly describe
TB as an infectious illness with potentially fatal complications. There were some patients, how-
ever, who acknowledged that they do not fully understand TB, apart from it being infectious
and associated with respiratory symptoms. This patient, who had extrapulmonary TB, initially
did not believe her diagnosis as she was not aware that TB can present with extrapulmonary
involvement.

"Honestly, I do not even know about this disease. I know during schooling time, we learned
(when you have) TB. .. cough. .. like that only. After finish schooling. . . the doctor confirmed
that I had TB. But I do not believe. . . because, I know that TB is cough. But for me, the prob-
lem is near my stomach [points toward abdominal cavity]. .. like that." (24 years old,
woman)

Although the patients interviewed had a varying understanding of TB, all of them accepted
the diagnosis and started taking anti-TB medications. However, almost half of them divulged
that they gradually started to skip their follow-up visits after some time, followed by stopping
the medications altogether when they feel better, or when their symptoms resolved. This is
because they felt that they were already cured upon symptom resolution and thus no longer
needed the medications.

"I feel, like, no need (the medications) . . . because, I am back, I feel like I am back to normal.”
(29 years old, man)

Role of traditional and complementary medicine (TCM). Among the patients inter-
viewed, some mentioned that they also took TCM and expressed that it helped to provide
symptomatic relief and was complementary to the anti-TB medications. TCM modalities men-
tioned included traditional herbs and therapeutic massages.

"When eating village medications, like. . . raw plants, leaves, vegetables, fruits, oranges, okay.
Body all back to normal. I still have a cough, but no phlegm. Clear.” (27 years old, man)

"Like. . . just. .. we go for a massage. Massage for body, for chest, what not. . . we check. That
is. . . treatment, traditional treatment, with hospital treatment, balanced.” (27 years old,
man)

However, the role of TCM took a different course for some TB patients. Some regarded
TCM as supplementary, but some patients preferred TCM and regarded it as an equivalent,
eventually replacing the anti-TB medications. This patient added that TCM should be offered
as an option for all TB patients.

"For us, we do it our way. Our own way of treatment. At the same time, we let you know.
Inform the hospital side. That is according to me. Just. . . okay, we give how much time. . . for
example, two months, or three months for healing, for our own way. Do it (our own way).”
(34 years old, woman)

Substance abuse. There were several patients interviewed who had experience with sub-
stance abuse. Two patients interviewed noted that their dependency on illicit substances
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during their TB treatment regime contributed to treatment interruption and eventually to
their discontinuation of the anti-TB medications. This patient explained that when he was
dependent on the illicit drugs he was taking, he could not commit to taking anti-TB medica-
tions regularly.

"First, I give up taking medications (referring to anti-TB medications) every day, every day I
take (illicit) drugs (instead). Because when we depend on these drugs, then we take medica-
tions, and we smoke back the drugs. . . already, no feel, uh. . . feel towards the drug” (32 years
old, man)

Healthcare system and TB treatment factors

Healthcare system-organisation of care and treatment. TB patients interviewed voiced
their grievances about the organisation of TB care treatment which made it difficult for them
to adhere to their TB treatment regimens. In particular, the rigid implementation of the
directly observed therapy (DOT), which is used in TB clinics in government healthcare facili-
ties in Malaysia to administer TB medications to TB patients. Most of the patients expressed
that it was challenging to meet the DOT requirements, especially the need to be physically
present (often daily) at the TB clinics to receive medications. Additionally, the limited working
hours of the TB clinics administering DOT and the inflexibility to allow temporary provisions
(for example, caretakers to collect medications on their behalf, transfer temporarily to another
clinic for convenience, or allow an advance dispensation of a week or two’s medications during
emergencies were also mentioned as barriers towards maintaining the continuity of TB
treatment.

“After that, the final month of treatment was near Chinese (Lunar) New Year. I did come

here for a check-up with the doctor. I have asked the doctor, “. . . this month, I am a little busy,
because there are some problems at my work.” So, I asked: ‘Can I transfer the place. . . the
clinic to take medications? Because I know my own time, I want to recover, I do not want to
skip (medication) right?’ So, I have asked the doctor, (but) the doctor said cannot. . . because if
everyone asked like this, they cannot accommodate (the request) . .. very busy.” (47 years old,
man)

"Okay, every day actually, I did trouble my husband as well. (I) have to fast during the fasting
month. When he (the patient’s husband) came back from work, I asked him to take(collect)
the medications. At that time, I already stopped working. I asked him to take the medications
(on my behalf). But the nurse scolded (him) at the clinic. I do not know, the nurse is always
like that. . . sometimes if I asked my husband to take it, she will scold (him). But here (patient
changed DOT location after restarting treatment), the nurse is okay.” (34 years old, woman)

Other issues mentioned regarding the organisation of TB care and treatment included long
waiting times—this included waiting times for an initial appointment for a consultation, during
subsequent clinic visits, and even during the daily DOT sessions. One patient mentioned that
the doctors attending to him during follow-up consultation sessions were always different,
leading to concerns about the quality and consistency of the TB treatment given.

"Different doctor. . . the specialist here always changes, so in my heart, I was asking, how do
you (as a doctor) treat if the patients always change, rotated around. . . right? (57 years old,
man)
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Healthcare professionals: Communication and counselling. The interaction between
TB patients and healthcare professionals was frequently mentioned during interviews. Several
TB patients interviewed recalled unpleasant encounters with healthcare professionals, which
subsequently demotivated them from continuing the TB treatment. Some of them expressed
regret that their complaints were often not taken seriously and wished that the attending
healthcare professionals could put in more effort and attention to their concerns. For example,
patients felt that the doctors were not empathetic enough when they complained about the
side effects of TB medications. Patients also felt that doctors were unwilling to discuss alterna-
tive options for medications.

"The only thing I am not satisfied (with) is that some doctors, sometimes. . . like when we are
talking now,. . . it is like he hears, the thing goes in here and goes out there [the patient pointed
his hand towards his left ear, followed by his right ear] . .. uh, like that. What we told is not
very important, for like us uncles, usually, uncles who may not be educated, my view is more
or less like that. Right? Maybe if there is someone with position or rank, maybe the doctor will
be more serious, right? (57 years old, man)

"Just that, sometimes. . . we as patients, we also want our doctors to understand us. I mean. . .
try, let us both find a way together. Medications, we discuss together.” (34 years old, woman)

Medication side effects. Undesirable side effects of the TB medications and their impact
on patients’ daily lives, including work, were remerged as a major contributory factor towards
treatment disruption. At least half of the patients interviewed attributed medication side effects
as a crucial factor in their decision to stop TB treatment. The common medication side effects
mentioned include fatigue, feeling tired or weak, joint pains, dizziness, drowsiness, gastroin-
testinal symptoms (loss of appetite, nausea, vomiting), rashes and itchy skin.

"The pain from medications starts from the head. The medications even (caused pain) until
we are like. . . lost, lost our mind. Like you do not know what is happening around you. Just
raise your hand, want to talk, but do not know what to say. That last one was scary. So, I
avoided coming to see the doctor. When I take the medications, I will collapse for two or three
days." (57 years old, man)

Several patients shared that they felt worse after they started consuming the TB medica-
tions. In other words, the medication’s side effects were at times more unbearable than the
symptoms of the TB disease itself. One patient shared that the side effects from medications
impacted his daily life and affected his ability to work.

"To me, this TB disease. . . there is a cure to it, the medications. But the medications have an
effect on our daily work. So, the TB medications will have an effect on (us). We will become. . .
‘out’. Body becomes weak, to work." (29 years old, man)

Structural factors

Financial burden. All the TB patients in this study were Malaysian citizens and were eligi-
ble to receive the anti-TB medications for free from government healthcare facilities. However,
the financial burden was frequently mentioned as a major barrier to treatment continuation
amongst those interviewed. The financial constraints were mainly due to the indirect costs
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involved, which included travel expenses to healthcare facilities and lost wages when the

patients or their caretakers (family members) needed to take time off work to attend the clinic
sessions.

"For me to come here. . . there is no money for me to come here, to support me to come here.
The heart (referring to the patient’s intention, figurative speech) wants to come for treatment,
but no. .. (I) cannot afford it." (48 years old, man)

Logistic/Transportation issues. TB patients interviewed also lamented the unavailability
of transportation means to travel to the nearest healthcare facilities to receive TB treatment.
Some of the patients interviewed were dependent on family members or caretakers to bring
them to the clinics, and others simply did not have any means of transportation to travel daily
to healthcare facilities for the medications.

"(1) live far away. . . so, as I said every day, I want to go in the morning. . ., (the) transport
vehicle there is only one. My brother is also working. He does not have transport. So, some-
times he uses, sometimes I use, sometimes he uses.” (31 years old, man)

While private taxis and e-hailing services are available, they are not sustainable over the
long duration of TB treatment as the out-of-pocket expenses for travel soon became a financial
constraint to patients.

"When I call Grab (e-hailing service) . . . from my house to here (referring to the healthcare
facility where the interview was conducted) right, five ringgits (Ringgit Malaysia, Malaysia’s
currency) right? Five ringgits. If I go and come back (return trip), it is already ten ringgits. Yes,
not enough, right? Later, I want to eat at the workplace. . . not enough (money).” (21 years
old, man)

Work-related factors. The majority of the TB patients interviewed expressed that their
work was affected by the TB disease and the requirements for its treatment (at least six months
duration). This included difficulties to accommodate travelling time to the healthcare facilities
to receive TB medications. Often, this led to lost wages when patients needed to take time off
work. This patient indicated that while he wanted to continue treatment, his work did not
allow him to attend the daily sessions for DOT administration in TB clinics.

"I skipped (treatment) last time because of my time and the clinic time. . . not merge. Because

my working time. . . when I go back (from work), the clinic is already closed.” (47 years old,
man)

Some TB patients explained that they lost their jobs due to this disease as they were physi-
cally unfit to work. One of the TB patients alluded to being discriminated against at her work-
place, as she was asked to resign upon her TB diagnosis due to fear of possible transmission to
other colleagues.

"After that. . . assistant manager came, she talked to me, she said, . . . you cannot come today
you know, later infect other people.” What do you feel when you hear people say that? After
that, I kind of felt down. After that, I called HR (human resources personnel), HR was not at
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that place, HR was at another place. I called HR. HR said. . . you need to write a letter. . .
resign within twenty-four hours. HR asked me to do it. Actually, I do not know, at that time I
was thinking like, “. . . they do not want me anymore, right?’ So, I did it (resigned as told).” (24
years old, woman)

Interpersonal level interaction

Family relationships and support. In the interviews conducted, TB patients’ interper-
sonal level of interaction was also discussed, particularly regarding its potential impact towards
the patients’ adherence to TB treatment. Amongst all interactions with others, family members
were the most commonly mentioned. The relationships with family members, who often acted
as caretakers when patients were ill, and the support from these family members, were often
quoted as instrumental towards ensuring TB treatment continuation. There was one patient
who felt affected by the lack of support from her husband and in-laws, who were indifferent
and offered no help when she was unwell.

"During the time I was on medications, all my joints were in pain. It is hard even for me to get
up. When I am already seated down, I want to get up. . . (it was) difficult. So, how am I going
to do all the work (referring to housework)? There is a limit, you know. I cannot do all the
work; I need his help (husband). But he is not the type that was accustomed to help with
housework.” (24 years old, woman)

Another TB patient who was bed-bound due to multiple co-morbidities was dependent on
his mother to keep track of his clinic appointments, as he was not fit to do so. During the inter-
view, he explained that considering his condition and dependency on others (especially his
mother), it was challenging to keep up with follow-up visits.

"Sometimes that date, only my mother knows. She also said, already forget (his mother forgot
the appointment date). Then for me, all the dates I forgot. . . my mother was late in reminding
me." (29 years old, man)

Peers’ influence. Most TB patients interviewed did not attribute the significance of influ-
ence or interactions from the surrounding community to be impactful towards their TB treat-
ment. However, several patients mentioned that their relationships with their peers were
affected as a result of the TB disease. Most of the patients chose not to disclose their TB diagno-
sis to their peers or community openly, while some only divulged to persons close to them or
whom they trusted.

"Before I got TB, there was no problem. When I got this TB, . . . there is some problem with the
interaction (with friends). My friends also know about it. The relationship (amongst friends)
is also out (over). Until now". (29 years old, man)

There was one patient who mentioned that the remarks from his friends somewhat influ-
enced his decision to stop TB treatment. At that time, the patient and his friends all were
involved in substance abuse.

"Drugs were more important than medications. If during that time. . . (I was) taking drugs
(illicit substances), I also take (anti-TB) medications. My friends also a lot of them said, you
take TB medications (and) you also take drugs (illicit substances), there is no use. Right? No
use. So, I took a short-sighted decision, I chose drugs.” (32 years old, man)
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Suggestions for improvement

In the interviews conducted, opinions and suggestions from the TB patients on what can be
improved to the current system of TB treatment administration and follow-up were also dis-
cussed. The majority of patients indicated that the current TB medications administration
using DOT should allow for greater flexibility and provisions for TB patients who often cannot
come daily to the TB clinics for the entire six months duration (or more). Some of the sugges-
tions were to consider giving weekly doses of TB medications (instead of daily) and to set up
healthcare centres that operate outside of the normal working hours to allow working patients
to receive the medications after their work.

" ... like medications, once a week, okay? This week’s medications, you take. In a month,
check-up. We will go for a check-up, and the doctor will know. . ., like if the infection will be
better or if it increases, or decreases. . . he will know, right? If we do not go, do not take the
medications. . . he will know". (48 years old, man)

Some of the patients interviewed, particularly those who faced financial constraints, sug-
gested assistance be given to cover out-of-pocket expenses, particularly transportation costs,
for patients to be able to attend the scheduled DOT sessions in TB clinics.

" ... give allowance for transport,. . . so that the patient does not stop coming. We. . . give him
an allowance, ask him to come using a taxi or . . . the government can give him some help or
something. .."” (31 years old, man)

Other suggestions included remarks on how communication and engagement by health-
care professionals can be improved. In particular, patients expressed their wishes for their
opinions and complaints to be better acknowledged and discussed by the attending healthcare
professionals.

"Uh. .. doctor needs to hear. . . Sometimes the doctors they all. . . I do not know, maybe ten-
sion (stressed) or maybe sometimes they also do not want to hear what we say. .." (47 years
old, man)

Discussion

Our study findings identified 11 themes underlying the issues and challenges faced by TB
patients throughout their TB treatment regimens, and the factors leading to the patients inter-
rupting or leaving TB care (thus fulfilling the LTFU treatment outcome definition). Most of
the themes identified in this study were intricately related to one another and likely to contrib-
ute together or have collective effects in influencing TB patients’ treatment adherence and,
subsequently, their decision on continuing or leaving TB care. The four main groups of
themes, and how they relate to one another, are visualised in Fig 1 below.

The first level, intrinsically the patient’s personal level, demonstrated the importance of
how TB patients view and regard their TB treatment-specifically, on whether they still regard
the treatment as beneficial or the need to continue them throughout the whole duration as pre-
scribed. We observed that when the patients felt better after a short period of receiving treat-
ment (symptoms resolution), some of them interpreted this as being cured, and therefore do
not appreciate the need to continue the TB medications any longer. Others may also substitute
prescribed treatment with other forms of therapy, including traditional and complementary
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Fig 1. Summary and visualisation of study findings-four main groups of themes. TCM, traditional and
complementary medicine; TB, tuberculosis.

https://doi.org/10.1371/journal.pone.0289222.9001

medicine modalities. Previous studies from other countries also attributed this perception of
wellness or feeling better as one of the contributing reasons for LTFU among TB patients [24—
26]. However, this is a worrying concern because poor adherence or incomplete TB treatment
can contribute to drug resistance and prolonged infectiousness, during which they can still
transmit the disease to others in their community [25, 27]. To address this, it would be prudent
to look into the current TB medication counselling efforts, and where the appropriate empha-
sis should be made to educate on the importance of treatment completion despite symptom
resolution, and the risks of incomplete treatment. Further, the delivery of such information or
counselling should be consistent and reinforced throughout the entire duration of TB
treatment.

The second level involved the other crucial component of TB treatment administration,
being the healthcare system factors, including healthcare professionals and the TB treatment
itself. In the organisation and delivery of TB care, the main discussion points were related to
how patients had difficulties in meeting the rigid requirement of being physically present at
TB clinics (often daily) to receive the TB medications, under the DOT approach. Work com-
mitments, logistic and transportation issues as well as financial barriers to cover out-of-pocket
travel expenses were cited as underlying challenges faced to meet the daily DOT requirements.
To address this, it may be prudent to look into the current DOT practices for TB treatment
administration and explore how they can be enhanced. A pertinent guiding principle, as men-
tioned in the clinical practice guidelines for the management of TB [4], is that DOT should be
patient-centred, incorporating negotiations and taking into account patients’ characteristics
and preferences.

Additionally, instances of unpleasant encounters with healthcare professionals including
the occasional communication breakdown were also brought up and patients wished for better
patient-provider rapport in the overall experience of receiving TB treatment. This is not
entirely unexpected as in studies conducted elsewhere, the relationship between patients and
treatment providers has also been observed to influence treatment adherence [25, 28-31].
Efforts to improve the patient-provider rapport and communication, therefore, remain crucial
and should be consistently encouraged. Similarly, TB medication side effects as one of the con-
tributory factors for stopping treatment in this study have also been widely accounted for in
previous studies as one of the main reasons for LTFU among TB patients [17, 25, 26, 30, 32,
33]. The management and follow-up of adverse drug events for all TB patients in Malaysia,
including the patients in this study, follow the recommendations outlined in the clinical prac-
tice guidelines for the management of TB [4]. The role of healthcare professionals is again
important here, i.e., to recognize and acknowledge patients’ complaints on the medications’
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side effects, and ensure responsive and appropriate actions are taken to address their discom-
fort, while at the same time, ensuring treatment compliance without compromising on the
adequacy of the TB treatment given.

Thirdly, apart from patients’ personal factors and the healthcare system, we also identified
certain structural factors that posed as potential barriers hindering TB patients from seeking
and sustaining, the receipt of TB treatment over the entire duration prescribed. This included
financial constraints, logistic and transportation issues, and work-related factors—all of which
may relate closely with one another. Themes related to financial burden have also been
reported in many studies worldwide [17, 25, 34, 35]. Efforts to address this should look into
facilitating and considering the provision of assistance to patients who needed such help. This
could be in the form of monetary incentives, which had been shown in several previous studies
in different settings to be effective in improving treatment adherence and reducing LTFU rates
[36-38]. Additionally, non-cash initiatives that could ease the financial burden of patients,
including offering material incentives and enablers such as vouchers and transportation ser-
vices to improve treatment adherence [39], may be explored for their feasibility and effective-
ness in local settings.

Last but not least, as observed in our study findings, it is important to be cognizant that TB
patients, like every other individual, live within a society and have interpersonal interactions
with peers, family and the community around them. As such, their treatment adherence
behaviour may be influenced by interpersonal relationships, as observed in our study findings.
In particular, our study observed that good family relationships and strong support from fam-
ily members, who were often the patients’ caretakers, were influential towards ensuring treat-
ment continuation. Studies conducted elsewhere also identified family support as having a
strong influence on patient adherence to treatment [17, 25, 40, 41]. The implication from this
finding would be that in future, efforts on health promotion and education on TB treatment,
or specific measures to promote adherence, should consider involving patients’ family mem-
bers or caretakers.

The strength of our study is that it provides crucial input and evidence on reasons for
LTFU among TB patients in Malaysia through patients’ own experiences. To the best of our
knowledge, this is the first study that explored, in detail, the reasons for leaving TB care among
TB patients in Malaysia, addressing the paucity of evidence in this area to inform and guide
public health actions. Our study findings highlight the issues and challenges experienced by
TB patients in Malaysia that should be given appropriate priority and attention. The important
themes identified also represent leverage points where actions can be taken—for example, exist-
ing control efforts can be improved, or new policy decisions can be implemented.

Qualitative research is a powerful tool to provide profound insights into human behaviour
and their experience of disease and treatment [42]. In the context of TB treatment, which is
administered over a long duration, it is well recognised from existing literature that quantita-
tive investigation of factors routinely captured in surveillance data is not sufficient to explain
and understand treatment behaviour among patients [7, 17, 19, 25, 43]. The qualitative find-
ings from this study, therefore, will be beneficial in addition and complementary to quantita-
tive analysis of determinants for LTFU to provide a better understanding of LTFU among TB
patients, as well as to guide the development and implementation of responsive and targeted
strategies to address it.

Our study was not without its limitations. First, it was difficult to recruit study participants
who cover all the variations of sociodemographic characteristics and clinical variables as the
sampling pool of eligible patients was small and it was challenging to contact patients who
were LTFU and had discontinued treatment. Of particular note, we did not manage to recruit
patients who were non-Malaysians, and not many of them were females, had DM, or had TB/
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HIV co-infection (Table 1). Second, findings in this study did not differentiate between the
timing of LTFU, or when it occurred, for patients interviewed. Third, the qualitative nature of
the present study may not allow generalisation to TB patients in other contexts and settings.
Finally, the scope of investigation in this study was limited to the TB patients’ point of view
through their experiences in receiving TB treatment.

Moving forward, future research that investigates further into LTFU among TB patients
should be encouraged to corroborate the findings from this study, as well as to facilitate the tri-
angulation of findings from varying methods and data sources to provide a comprehensive
understanding of LTFU among TB patients. This may include analysis of quantitative data on
determinants of LTFU among TB patients, as well as involving and incorporating experiences
and perspectives from other parties (healthcare administrators or providers, caregivers, and
family members of patients).

Additionally, we also propose that future TB control initiatives should look into exploring
the implementation of innovative strategies in the monitoring and follow-up of TB treatment,
including the use of digital health technologies. In 2015, WHO outlined a framework for digi-
tal health in the End TB strategy, with potential applications and innovative examples
described in domains of patient care and electronic DOT (eDOT), surveillance monitoring,
programmatic management and eLearning [44]. Further, recent studies have explored the uti-
lisation of the Internet of Things (IoT) and artificial intelligence (AI) to augment digital health
initiatives for TB control [45, 46]. In Malaysia, video-observed treatment (VOT) has been
implemented in some healthcare facilities and is recommended as an alternative to DOT in
selected patients where facilities are available [47]. Future research that explores and evaluates
the feasibility, implementation and effectiveness of these initiatives should be encouraged.

Conclusions

This qualitative study identified important contributory themes underlying the reasons for
LTFU among TB patients in Malaysia. These included factors that occur at multiple levels,
including patients’ personal level, healthcare system-related, structural factors as well as inter-
personal level interaction. These factors, and the levels they occur at, represent issues and chal-
lenges faced by TB patients during their treatment duration and thus highlight areas where
improvement and corrective actions can and should be targeted on. Integration of these quali-
tative findings into future policy considerations will help to inform the development and
implementation of strategies that are responsive to TB patients’ needs and concerns, to effec-
tively address LTFU and improve treatment completion rates among TB patients in Malaysia.
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