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Introduction: In Indonesia, tuberculosis (TB) remains a significant public health
challenge. In coastal urban areas, where poverty, overcrowding, stigma, and
inadequate health infrastructure intersect, TB emerges through a network
of social, cultural, environmental, and institutional vulnerabilities. This study
explored TB as a wicked problem in urban coastal settlements, where issues
related to structures, culture, and communication all interact, making it harder
to control the disease effectively.

Methods: A qualitative exploratory study was conducted in Semarang’s coastal
urban settlements, which were identified as high-risk areas for TB. In-depth
interviews were done with 27 participants, including TB patients, household
contacts, health cadres, health staff, local stakeholders, and community
members. Data were analyzed thematically, focusing on how social, cultural,
and institutional factors shaped TB vulnerability and control.

Results: Six interrelated identifiers TB as a wicked problem in coastal area
emerged: (1) euphemistic and stigmatized communication, with widespread
avoidance of the term “TB"; (2) symptom mis-recognition, where coughing
and fatigue were normalized or overlooked; (3) structuring stigma, reinforcing
social silence and delayed disclosure; (4) culturally embedded illness narratives,
including moral, spiritual, and lifestyle explanations; (5) Perceptions of health
based on functionality, where health was defined by the ability to perform daily
activities, often minimizing the urgency of treatment; and (6) fragmented health
system responses, including under-resourced outreach, unaligned service hours,
and superficial health education. These factors interact within a fragile coastal
environment characterized by tidal flooding, high humidity, and overcrowding,
which collectively increase TB exposure. Unlike in mountainous areas, coastal
communities face compounded ecological and institutional vulnerabilities.
Conclusion: Efforts to eliminate TB in Indonesia must go beyond biomedical
solutions to address the complex interplay of cultural beliefs, environmental
vulnerability, and systemic health system weaknesses. Adaptive, multisectoral,
and culturally informed interventions are urgently needed to tackle TB as a
wicked problem in coastal urban contexts.
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1 Introduction

According to the Global Tuberculosis (TB) report, Indonesia
ranks as the second-highest country with a significant TB burden,
accounting for 10% of the global TB cases (World Health Organization,
2024). In response to this issue, the Indonesian government has
adopted the END-TB program strategy through Presidential Decree
No. 67 in 2021 for TB elimination, aiming for an incidence rate (IR)
of 65 per 100.000 population by 2030. However, in 2023, the World
Health Organization (WHO) still estimated Indonesia’s IR at 395 per
100,000 population, and approximately 14% of cases remained
undiagnosed (World Health Organization, 2024). These showed the
significant gap between current progress and elimination goals, which
needed to develop more comprehensive and inclusive TB
control efforts.

TB elimination in Indonesia requires more than biomedical
intervention. It showed that study found a significant gap in TB
detection and standard treatment, although private providers are
licensed and capable of diagnosing TB, limited supervision has
contributed to their low rate of case detection and limits access to
TB quality care (Jiang et al., 2024). On the other hand, 74.6% of
patients first sought care at an informal or private provider and
experienced complex and prolonged diagnosis pathways. The
longest delays occur at the patient level (Wiem Lestari et al., 2020).
These delays are frequently caused by a lack of awareness of TB
symptoms, stigma, and economic hardship (Ritonga et al., 2023;
Wako etal., 2021; Wiem Lestari et al., 2020). Consequently, it led to
more severe conditions, increased infectiousness, and disrupted TB
management and control efforts (Tedla et al., 2020). These condition
points to the complexity of TB control in Indonesia and indicate that
the delays are rooted not only in medical issues but also in
social determinants.

Cultural beliefs and perceptions have further complicated TB
management in Indonesia. As a multicultural country, the community
has different understandings of health and illness (Dwi Laksono et al.,
2020). For example, in the Javanese community, illness is often
interpreted through a cultural-spiritual lens, with conditions like
chronic cough or fatigue sometimes attributed to mystical causes such
as sawan, ancestral displeasure, or spiritual imbalance (Suyami et al.,
2025). These interpretations often lead individuals to seek traditional
healing methods such as ritual cleansing, herbal salves, or incantations
before they turn to formal health services. Additionally, illness may
be viewed as a moral trial or spiritual imbalance that influences how
individuals respond to symptoms or adhere to treatment (Nawiyanto,
2017). Cultural norms related to politeness, shame, and avoidance of
conflict also prevent open discussion about illness, reinforcing stigma
and social silence around illness symptoms (Subandi and Good,
2018). Additionally, communal living arrangements where multiple
families share limited spaces both intensify TB transmission risks and
complicate efforts for isolation or adherence to treatment (Kurtulus
et al., 2020). This culturally rooted health behavior creates further
barriers to timely TB diagnosis and control, particularly when public
health programs fail to account for these beliefs.
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While these culturally rooted health behaviors significantly shape
help-seeking practices, in Urban areas, they intersect with the pressing
environmental and socioeconomic challenges, where overcrowding
and inadequate infrastructure further worsen TB transmission and
treatment delays (Oloyede et al., 2022; Puspita et al., 2021). Data show
that TB prevalence in Indonesia is higher in the urban areas than rural
areas, with the cases in urban areas at 8,458 per 100.000 population
(Noviyani et al., 2021). Along with the cultural factors, study identified
that the risk of TB in an urban setting was associated with in-house
density, lack of ventilation, and a low socioeconomic status, especially
among slum area communities (Lee et al., 2022; Puspita et al., 2021;
Singal et al, 2025). As an archipelagic country, many urban
populations live in coastal settlements such as Semarang, North
Jakarta, and Surabaya. These coastal communities often experience
overlapping vulnerabilities, including poor housing conditions, high
TB incidence, and informal employment (Oloyede et al, 2022).
Moreover, many residents work as fishermen, which makes it difficult
to seek timely diagnosis and complete treatment (Neethiselvan et al.,
2021). These condition makes the coastal settlement at the margin of
the health system and a hotspot of TB transmission and missed cases.

The coastal area presents a unique physical environment that
influences the airborne diseases transmission. Factors such as
inadequate ventilation, elevated indoor humidity, and crowded living
conditions contribute to the heightened risk of TB transmission (Ifon
et al., 2021). Analyses that focus on climate sensitivity suggest that
variations in local climate and extreme weather conditions can
be linked to changes in TB incidence. This indicates that tidal flooding
and the seasonal patterns typical of coastal areas might create periods
of heightened vulnerability or disruptions in services (Tosepu et al.,
2024). Frequent tidal flooding, along with coastal inundation, further
deteriorates housing conditions by causing dampness and mold. These
conditions occasionally make health facilities and roads inaccessible,
hindering diagnosis, contact tracing, and follow-up treatments. Such
disruptions in services due to flooding have been found to obstruct
frontline healthcare delivery and diminish the continuity of care in
coastal areas prone to flooding (Indriyani et al., 2022; Rosadi
etal., 2025).

The occupational and livelihood patterns in coastal communities,
particularly those involving fishing, seasonal trading, and informal
day labor, result in irregular work schedules, high mobility, and
economic instability, which limit the ability to seek care and adhere to
treatment. Research on fishing communities highlights how the
demands of their livelihoods, such as time spent at sea and
unpredictable income, lead individuals to deprioritize preventive and
long-term treatments, thereby increasing the chances of delayed
diagnosis and interrupted therapy (Mulholland et al., 2023; Wekunda
etal., 2021).

This condition further created a wicked problem for TB control in
Indonesia. A wicked problem is defined as a complex, ill-structured
issue and causes that are deeply embedded in a social system
(Lonngren and van Poeck, 2021). Wicked problems such as TB require
adaptive and beyond medical responses, it also needs a multisector
effort that addresses social and structural determinants. In the case of
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TB, especially in coastal urban settlements, the challenge goes beyond
treating the disease, it needs to involve addressing the structural
inequities and cultural framings that sustain vulnerability. Despite
national initiatives, a lack of service integration, weak social
protection, and culturally uninformed health communication
continue to undermine TB control efforts in these communities.

This study aimed to explore how TB manifests as a wicked
problem in Indonesia’s coastal urban settlements by examining the
social, cultural, and structural determinants of vulnerability,
identifying communication and institutional breakdowns, and
analyzing gaps in policy implementation that contribute to persistent
TB risk in coastal settlement settings.

2 Methods
2.1 Study design

A qualitative exploratory design was employed to investigate TB
as a wicked problem in coastal urban settlements in Indonesia. The
evaluation framework for clinical and health networks was used to
guide the study in exploring how communication breakdowns,
structural barriers, and policy gaps contributed to TB vulnerability
(Cunningham et al.,, 2019). We conducted an in-depth interview with
TB patients, health cadres, local stakeholders, community members,
and health staff to comprehensively understand the lived experiences,
service delivery challenges, and institutional responses related to TB
control in a coastal area.

10.3389/fcomm.2025.1719819

2.2 Study setting

This study was conducted in three coastal urban settlements in
Semarang (Mangkang, Karanganyar and Genuk). This area was
chosen based on local health authorities classifying it as a high
vulnerability for TB transmission. The study sites were located
along the northern coastline of Java and are administratively part
of the western and eastern coastal zones of Semarang (Figure 1).
This community is living in a high-density area and is frequently
affected by tidal flooding. These regions are characterized by
low-lying urban areas that are highly susceptible to tidal flooding
(rob), saltwater intrusion, and coastal erosion. The land slopes
vary from 0-15%, and a significant portion of the residential zones
is located within 100 meters of the highest tide line and within
river buffer zones, highlighting their considerable spatial
vulnerability. The population density surpasses 1,000 individuals
per km’ with over 100 housing units per hectare, primarily
consisting of semi-permanent structures with inadequate
ventilation and limited drainage systems. The water supply largely
relies on shallow wells and sporadic piped distribution, while
wastewater frequently flows into open channels. The frequent
flooding and poor sanitation contribute to the rapid deterioration
of housing and increase health risks, including respiratory and
infectious diseases. Most inhabitants depend on informal jobs
such as fishing, seafood processing, small-scale trading, and day
labor, which are marked by economic instability, irregular
movement, and limited access to healthcare services (Dewi
et al., 2021).

SEMARANG CITY MAP
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FIGURE 1
Semarang city map and study sites.
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2.3 Participants

Participants of this study were purposefully selected to capture the
diverse perspectives on TB control. Participants were drawn from four
main groups:

a TB patients (6 persons)

b Household members close contact (6 persons)

¢ Healthcare workers (5 persons)

d Local Stakeholders including health cadres (7 persons)
e Community members (3 persons)

Participants’ recruitment was facilitated by the health cadres and
the local health center. A total of 27 participants were included in this
study (six TB patients, six household contacts, three community
members, three local stakeholders, four health cadres, and five health
staff). Observations were also conducted during TB patient services
within healthcare facilities to capture interactions, service delivery,
and communication processes. Additionally, observations took place
at patients’ homes and involved interactions with health cadres to gain
a comprehensive understanding of the community-based aspects of
TB care.

2.4 Data collection

In-depth interviews were conducted from March to June 2025.
Interviews were conducted in Bahasa Indonesia, each lasting between
45 and 90 min, with an average of 2-3 visits per participant.
Observations at health care facilities were carried out during regular
operational hours, covering the entire service day from opening to
closing, across three primary health care centers. Additionally,
observations for interactions between patients and health cadres took
place during home visits. We also continuously evaluated the adequacy
of our sampling throughout the data collection process. After
conducting 21 interviews, an initial analysis revealed that the main
ideas were being repeated. To ensure thoroughness, we carried out
three more interviews to identify any contradictory cases.
We determined that data saturation was reached when no new
categories of codes appeared in two successive interview rounds, and
when further interviews only provided more detail on existing themes.

2.5 Analysis

Audio recordings were transcribed verbatim and analyzed
with a thematic approach. Thematic analysis was utilized to
uncover key patterns and insights within the data, following a
structured six-phase approach (Braun and Clarke, 2006). The
process began with familiarization, which involved transcribing
and repeatedly reading the interview data to gain an in-depth
understanding. Initial coding was then conducted using ATLAS
TI software to systematically organize relevant excerpts from
interviews and field observations. Similar codes were grouped
into broader thematic categories: knowledge and belief, stigma,
and social response. These emerging themes were carefully
reviewed to ensure they were internally coherent and distinct
from one another. Each theme was then clearly defined and
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labeled in alignment with the study’s research questions. Finally,
the findings were synthesized into a comprehensive report,
supported by selected quotations that illustrated the key themes.
Initial coding was performed by the first author and independently
reviewed by the other author. Discrepancies were solved
by discussion.

2.6 Trustworthiness

To ensure the credibility and trustworthiness of the findings, the
study applied multiple qualitative validation techniques. Triangulation
was conducted at four levels. First, source triangulation involved
gathering information from diverse participants, including
community members, health officials, local stakeholders, and health
cadres to compare and validate perspectives across different roles.
Second, method triangulation was employed by using in-depth
interviews and participant observations, allowing for cross-validation
of data from different methods. Third, the study ensured peer
debriefing, where emerging themes and interpretations were regularly
discussed with fellow researchers to challenge assumptions, reduce
researcher bias, and strengthen analytical rigor. Furthermore,
prolonged engagement in the field enabled the researchers to build
trust with participants, gain deeper contextual understanding, and
verify data accuracy over time. These strategies collectively enhanced
the credibility and depth of the study’s findings.

2.7 Ethical considerations

This study received ethical approval from the Health Research
Ethics Committee, Faculty of Public Health, Diponegoro University
(IRB no: 172/EA/KEPK-FKM/2025). Verbal consent and signed was
obtained for all participants before data collection, including consent
for audio recording. Anonymity and confidentiality were ensured by
assigning pseudonyms and securely storing all data.

3 Results

A total of 27 participants, including TB patients, household
contacts, local stakeholders, healthcare workers, health cadres, and
community members (Table 1). The analysis of interviews showed
multiple intersecting dimensions that explain how TB persists as a
wicked problem in coastal urban settlements. Themes presented below
reflect the entangled social, cultural, environmental, and institutional
determinants of TB vulnerability.

The analysis highlights how euphemistic communication, stigma,
cultural beliefs, and weak biomedical literacy intersect with
fragmented health systems and structural barriers, collectively shaping
delayed diagnosis and marginalized TB care pathways. Table 2 shows
the summary of themes and sub-themes from thematic analysis.

This study builds upon earlier work that views TB as an issue
deeply rooted in social and structural factors, highlighting how these
elements manifest uniquely in coastal areas. The six identifiers below
demonstrate how the coastal environment exacerbates the complexity
of TB through the interaction of social stigma, cultural perceptions,
and environmental vulnerability.
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TABLE 1 Description of qualitative interview participants’ characteristics.

Participants characteristics Total

Sex

Male 7

Female 20
Age, years

0-30 4

31-40 8

41-50 10
>51 5

Participants type

Patients 6
Household contact 6
Community members 3
Local stakeholder 3
Health cadres 4
Health staff 5

3.1 Euphemistic and stigmatized
communication

Throughout the interviews, participants rarely mentioned
tuberculosis directly. Instead, they referred to it by using generalized
respiratory terms such as paru-paru (lungs), flek (plague), or nafas
(breath). These terms are culturally embedded and lack diagnostic
specificity that often used to describe a wide range of respiratory
diseases from asthma to bronchitis without a clear distinction. This
choice of term was a way to respond to the social implications of being
TB ill. Participants often stated that TB was a label that brought
stigma, linking it to contagion, blame, and social exclusion. This
blurred nomenclature contributed to widespread misunderstanding
of TB and downplayed its infectious nature. Avoidance of the term TB
was often found as a deliberate act of self-protection. Participants
preferred euphemisms to avoid the social stigma attached to TB,
particularly fears of isolation and discrimination.

“..it seems like I'm embarrassed, I'm scared too, maam... I'm scared
of being shunned. I am afraid they don’t want to be friends anymore,

5.«

so I tell them it’s “paru-paru” (lungs).” (Patient, Female, 21 years old)

This avoidance of terminology also appeared in doctor visits. A
participant remembered that during his visit to a doctor to seek a
diagnosis, the doctor gave the diagnosis as flek (plague) and being
treated with common medication.

“The doctor just said it was flek (plague)... so I kept taking the flek
(plague) medicine. But I was still coughing, no improvement, then
I took a private check for my lungs, the I was diagnosed TB.
(Patient, Male, 40 years)

The widespread use of euphemisms and avoidance of the term TB

identified the deep-seated fears of social rejection and discrimination.
This linguistic behavior not only reflects the social implications of TB
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but also affects how individuals perceive and respond to their health
conditions, as a result increasing the potential for delays in seeking
care and misunderstandings about the disease.

3.2 Misrecognizing symptoms and delaying
action

Most participants did not see early symptoms like coughing or
night sweats as signs of a serious illness. Coughing was viewed as a
routine, normal occurrence that led to failing to recognize it as a
possible symptom of TB unless it significantly interfered with daily
activities or was accompanied by alarming signs such as blood in
sputum or physical weakness.

“It started as just coughing. I didn’t think much of it until I began
feeling dizzy and chilled. That's when I went to a doctor.” (Patient,
Male, 40 years)

“There was a little blood in my spit...that's why I went to the health
center. But the coughing wasn’t constant. It felt like any normal
cough.” (Patient, Male, 61 years)

The acceptance of coughing, especially in households with
tobacco smoke or cramped conditions, led to delays in seeking a
formal diagnosis. This also affected how communities responded to
contact tracing. Participants often resisted screening if they had no
symptoms, especially no cough. The common pushback was described
by a TB health worker, indicating that if someone is not coughing,
they will not come, and it is often questioned why testing is needed if
they feel fine. This showed that biomedical indicators of risk are often
overlooked in favor of personal experiences, leading to missed chances
for early diagnosis and treatment.

3.3 Stigma as a structuring force: fear,
rejection, and denial

Stigma emerged as a strong force that shaped not just behavior but
also perception. The diagnosis of TB was feared not only for its health
risks but also for its ability to change how people were seen socially,
from healthy and respectable to sick and morally judged. This moral
view of TB led to fears of being rejected.

“No way. I'm healthy. Don’t say I have TB. That would be so
shameful” (Community member, Female, 58 years)

Stigma also created strong emotional responses. Reactions to
community TB screening were often intense. These responses show
that TB is stigmatized both due to fear of spreading it and because of
its moral implications, linking it to dirtiness or neglect. This may
explain why some patients felt blamed or chose to hide their illness,
even from family.

“Eeeeh astaghfirullah (praying), so it is TB screening... it’s okay if
we go home too, right? God forbid, no way, Id be so embarrassed,
theyd think I have TB, theyd think I have TB” (Community
member, Female, 57 years)
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TABLE 2 Summary of themes and sub-themes from thematic analysis.

Theme

Euphemistic and

stigmatized communication

Sub-themes

Use of alternative terms [e.g.,
paru-paru (lungs), flek (plague)]
Deliberate avoidance of

the term TB

Description/Insight

Participants avoided saying “TB” due to social
stigma. Euphemisms were used to minimize fear

of exclusion and discrimination.

10.3389/fcomm.2025.1719819

Illustrative quote

“I'm scared of being shunned. I tell them it’s

‘paru-paru’ (lungs)” - (Patient, F, 21)

Misrecognizing symptoms

and delaying action

Coughing seen as normal
Delay in diagnosis until severe

symptoms

TB symptoms like cough were normalized,
especially in high-exposure environments, causing

delayed care-seeking.

“There was a little blood in my spit. But the
coughing wasn’t constant. It felt like any normal

cough?” - (Patient, M, 61)

Stigma as a structuring

Shame and fear of diagnosis

TB stigma led to denial, emotional distress, and

“No way. I'm healthy. Do not say I have TB. That

Low knowledge of transmission

force - Refusal to engage with screening | refusal of screening due to fear of judgment. would be so shameful” - (Community member,
E 58)

Fragmented biomedical - TB understood as visible Biomedical understanding was weak; TB seen “I was shocked when they said it was TB—I

literacy illness only only as visible illness. Many did not know it was wasn't even coughing” — (Patient, M, 60)

infectious.

Culturally situated illness

narratives

Alternative explanations (e.g.,
damp house, lifestyle)

Dismissal of biomedical cause

TB causation was often linked to lifestyle and
environmental beliefs rather than bacterial

infection.

“Maybe it’s because my house is damp, I sleep
late, do not exercise... doctor said it is

contagious, but no it is not.” - (Patient, M, 60)

Perception of health and

illness

Functional definition of health
Self-assessed wellness over

clinical diagnosis

Many defined health by daily ability (eating,
working), not diagnosis. Feeling fine often led to

treatment refusal.

“T eat a lot, four times a day, and I still do the

laundry myself. 'm healthy” - (Patient, F, 49)

Fragmented health systems

and marginalized care

Weak TB-specific education

Misaligned service access

Outreach and education were inconsistent and

not culturally attuned. Health cadres avoided

“I frame it as a general health screening so it

does not seem accusatory.” - (Health Cadre, E,

Environmental constraints (e.g.,

flooding)

pathways - Euphemistic outreach by naming TB to reduce stigma. 47)
health cadres
Structural barriers to care - Work schedule mismatch Access was hindered by mismatch with “Sometimes there’s tidal flooding. .. it makes it

livelihoods and environmental conditions.

impossible to access this area” - (TB Nurse, F,

38)

Sources: research result 2025.

3.4 Fragmented biomedical literacy and
culturally situated illness narratives

Participants in this study exhibited incomplete and culturally
embedded understandings of tuberculosis, grounded more in lived
experience, community narratives, and observable symptoms than in
formal health information. Instead of being seen as a specific
infectious disease caused by Mycobacterium tuberculosis, TB was
viewed as a general respiratory illness, mainly identified by symptoms
such as coughing, chest pain, and shortness of breath. The absence of
these symptoms invalidated the TB diagnosis, leading to confusion,
denial, or delayed treatment.

“As far as I know, TB looks like constant coughing, the disease is
in the lungs, it causes shortness of breath and chest pain—that’s
what I thought TB was. I was shocked when they said it was
TB—I wasn’t even coughing. From what I understand, TB
means constant coughing and breathlessness.” (Patient, Male,
60 years)

TB was not perceived as a “silent” or asymptomatic infection but
as something that must manifest visibly to be legitimate. This
mismatch between experiential knowledge and biomedical models led
some to question their diagnosis altogether. Knowledge about TB
transmission was similarly limited or absent. Even among patients
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diagnosed with TB, there was little awareness that the disease could
spread from one person to another.

"When my father was sick, we didn’t take any precautions, because
I didn’t know it was contagious.” (Patient, Female, 21 years)

Other participants recognized TB as contagious but lacked
specific knowledge about how it spreads, when someone is infectious,
or what measures are needed to protect others. These gaps in
knowledge were not the result of indifference but rather reflected a
lack of accessible and sustained health education in their communities.
"The understanding is just that TB is a contagious disease, that’s it.”
(Local stakeholder, Female, 48 years)

"T don't really know, his weight wouldn’t go up, then they checked
and said there were signs of TB." (Household Contact, Male,
34 years)

Beyond symptom recognition and transmission, many participants
held distinct cultural logics about what causes TB. These beliefs often
included lifestyle factors (e.g., irregular sleep, stress, lack of exercise),
environmental conditions (e.g., humidity), and moral framings. Rather
than accepting TB as a bacterial infection, some reinterpreted it
through local explanations of bodily vulnerability. One participant, for
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instance, dismissed the role of smoking and infection entirely, instead
attributing his illness to his daily routine. This demonstrates a
behavioral-environmental logic of illness causation that often
supersedes microbial understanding. It reflects not just misinformation
but an internally coherent system of belief, shaped by observation,
community experience, and everyday reasoning.

“In my view, it’s probably because of an unhealthy lifestyle, not
necessarily smoking. I know many elderly people who smoke and
have never got TB. Maybe it’s because my house is damp, I often
sleep late, don’t exercise, and stay up all night... Maybe that’s why
I got sick....doctor said it is contagious, but no it is not" (Patient,
Male, 60 years)

Several participants also expressed fatalistic beliefs, suggesting
that illness is a matter of fate or divine will, rather than personal
behavior or biology. These beliefs diminished the perceived
importance of prevention or early care-seeking, as disease was seen as
something that strikes arbitrarily. These views coexisted with
skepticism toward biomedical treatment. Some patients defaulted
from their medication regimen due to side effects, perceiving the
treatment as more harmful than helpful. In these cases, traditional
medicine (jamu) was preferred, not simply due to accessibility, but
because it aligned better with their perceptions of safety and
body harmony.

3.5 Perception of health and illness

Perceptions of health and illness among participants were rooted
primarily in subjective experiences and the ability to function in daily
life, rather than biomedical assessments or formal diagnosis. In many
cases, individuals who had been diagnosed with TB still considered
themselves “healthy” because they could work, eat, and carry out
household responsibilities. Health, in this context, was defined by
bodily capacity and visible performance, not by disease status or
laboratory findings.

"Back then, I was still working. My husband coughed up blood, the
room was full of smoke, he was always smoking, eventually he got
sick and was treated at the health center. But I am healthy, miss.
Even though I'm thin, that’s just how I am. My appetite hasn’t
dropped; I eat a lot, four times a day, and I still do the laundry
myself. I'm healthy." (Patient, Female, 49 years)

Several health cadres described difficulties in convincing patients
or family members to begin or continue therapy once the patient
claimed to “feel fine”

"The hardest thing is when we meet patients who feel theyre healthy.
If they don’t think they’re sick, it’s really hard to persuade them to
seek treatment—>both the patients and their families.” (Health cadre,
Female, 49 years)

"They take it lightly. Only when the cough gets bad do they start to
worry. If you suggest a sputum test or X-ray when symptoms are
mild, they refuse. They just don’t take it seriously.” (Health cadre,
Female, 47 years)
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3.6 Fragmented health systems and
marginalized care pathways

The study found systemic gaps in TB-related service delivery
marked by fragmented communication, under-resourced outreach,
and structural misalignment between community needs and
institutional health responses. These conditions collectively
entrenched the risk environment for TB and contributed to delays in
diagnosis, discontinuities in treatment, and the reproduction of
stigma. An absence of structured or targeted TB education. Instead,
health information was often transmitted sporadically through ad hoc
channels such as WhatsApp groups, occasional door-to-door visits, or
general health promotion events that rarely addressed TB specifically.

It seems like it's been done often — during PN activities, they might
include a little bit about TB, just a small part. Usually, it’s just
slipped into other activities. (TB nurse. Female, 38 years)

"It’s not widespread, because there are so many health education
topics we need to deliver to the community, not just TB. We do have
a WhatsApp group. All the flyers are shared there and are supposed
to be forwarded down to the neighborhood (RT) level — whether
they're actually read or not, we don’t know." (Epidemiologist, Male,
33 Years)

Moreover, available education was frequently superficial and
lacked the visual or written reinforcement necessary for retention and
action, particularly among residents with lower literacy levels. Health
cadres often struggled to engage residents due to anticipated rejection
or fear of stigma, leading them to adopt euphemistic strategies that
obscured the purpose of their visits.

“Yes, when I plan to do the screening, I frame it as a general health
screening so it doesn’t seem accusatory. I just casually ask neighbors
if anyone in the family has a cough or diabetes” (Health cadre,
Female, 47 Years)

Temporal mismatches between clinic operating hours and local
work rhythms, particularly among fishing communities, posed
additional access barriers. Individuals working night shifts found it
difficult to adhere to conventional health service schedules. And also,
environmental vulnerabilities, which tidal flooding (rob) further
restricted mobility and delayed healthcare-seeking behavior.

"Sometimes there’s tidal flooding (rob), and when the water is still
high, it makes it impossible to access this area.” (TB Nurse, Female,
38 Years)

We operationalized the ‘wicked problemy’ framework by mapping
each empirical theme to the three core dimensions of wickedness:
complexity, interdependence, and adaptive challenges (Crilly, 2025;
Lonngren and van Poeck, 2021). As illustrated in Figure 2, euphemistic
and stigmatized communication, fear and denial, and fragmented
biomedical literacy represent the complexity of TB-related behaviors
and discourses. The interdependence dimension captures how
perceptions of health, cultural illness narratives, and systemic
fragmentation interact across social and institutional levels. Lastly,
adaptive challenges emerge from stigma, fear of rejection, and the
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FIGURE 2

Mapping the empirical themes of tuberculosis within the dimensions of wicked problems.

need for culturally responsive interventions that extend beyond
biomedical solutions.

4 Discussion

Recent research has increasingly identified TB as a social and
structural issue rather than solely a biomedical one, highlighting the
role of stigma, miscommunication, and inadequate service integration
in perpetuating the epidemic in low- and middle-income countries
(Craig et al., 2017; Kili¢ et al., 2025). However, there has been limited
exploration of how these factors interact with environmental and
livelihood vulnerabilities in coastal urban areas. This study addresses
this gap by illustrating how TB emerges as a complex problem in
Indonesia’s coastal communities, where social, cultural, and structural
factors intersect with environmental instability, perpetuating cycles of
invisibility and delay.

The results showed that various social, cultural, and structural
factors interact in complex ways, making TB difficult to manage in
these communities. One of the key findings was how people talk about
the disease. Many participants avoided saying “TB” directly, instead
using words like paru-paru (lungs) or flek (plague). This choice of
words reflects how stigma and fear of being judged still influence how
people think and act around TB. By avoiding the word “TB,” people
may feel more comfortable, but this also creates problems. It makes
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TB less visible and harder to talk about openly. As a result, it becomes
more difficult for health workers and communities to agree on what
the problem is and how to deal with it. This gap in shared
understanding is one reason TB remains a wicked problem.

Similar findings have been reported in other countries. A study in
East Africa found that people often hid their illness because of stigma,
and some chose spiritual or herbal remedies rather than going to a
clinic, which delayed diagnosis and treatment (Msoka et al., 2021). In
India, a study found that many patients did not tell others about their
TB and often kept their distance from others to avoid being
stigmatized (Mukerji and Turan, 2018). Our study showed similar
patterns. Cultural beliefs and fears about how others would react made
TB less visible and harder to address through collective efforts.

Our study highlights that the use of non-medical terminology
(plague) by general practitioners with antibiotic prescribing
contributes significantly to delayed TB diagnosis. This practice reflects
wider trends identified in primary care settings in low- and middle-
income countries (LMICs) (Salomon et al., 2022; Sulis et al., 2020).
Additionally, several studies have noted that limited knowledge about
TB among general practitioners often leads to misdiagnosis and
mistreatment, further delaying appropriate care (Mahendradhata
et al., 2015; Winardi et al., 2022).

These diagnostic challenges are compounded by how patients
themselves interpret early symptoms. Participants commonly viewed
persistent coughing, fatigue, or even mild hemoptysis as non-serious,
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especially when these symptoms did not interfere with daily
functioning. As such, many delay seeking care. This misrecognition of
symptoms also affected contact tracing and TB screening. Several
participants declined testing simply because they did not feel sick or
did not have a cough. Moreover, delays in diagnosis were not solely
due to patient perceptions. Frequent tidal flooding not only damages
housing but also makes chronic illnesses and fatigue seem normal,
causing persistent coughing to appear commonplace. This
normalization blurs the line between illness and daily struggles,
postponing diagnosis and reducing the perceived urgency of seeking
treatment. Health facilities also appeared to deprioritize TB screening
and testing, which contributed to missed opportunities for early
intervention (de Vos et al., 2022). This combination of clinical,
institutional, and sociocultural barriers illustrates the fragmented and
poorly coordinated nature of TB care, reinforcing the wicked nature
of the problem.

The communication patterns we observed are consistent with
health-communication and stigma theories and help to explain why
conventional biomedical messaging is insufficient in this setting. From
a Health Belief Model perspective, low perceived susceptibility (cough
normalized) and low perceived severity (functionality metric) reduce
cues to action; simultaneously, perceived social costs (stigma) raise
barriers to seeking care. The Social Ecological Model clarifies how
individual beliefs are embedded within interpersonal (family shame),
community (euphemistic norms), and institutional (misaligned
services) layers that must be targeted together. Communication
Accommodation Theory and evidence on stigma management further
explain why health cadres and clinicians intentionally modify
language (euphemisms) to avoid face-threats as a short-term strategy
that reduces immediate resistance but undermines problem definition
and surveillance (Alyafei and Easton-Carr, 2025; Giles, 2008).

Another major theme that emerged from this study was the
fragmented nature of health systems and the marginalized pathways
through which communities engage with TB-related services.
Participants described systemic gaps in TB service delivery,
characterized by weak coordination, under-resourced outreach, and a
lack of alignment between health system functions and the lived
realities of vulnerable populations. These conditions collectively
reinforced the risk environment for TB, contributing to delays in
diagnosis, inconsistent treatment adherence, and the persistence of
social stigma.

The coastal economy exacerbates these dynamics. The sectors of
fishing, seafood processing, and daily wage labor contribute to
irregular working hours and economic precarity, thereby constraining
individuals’ ability to access clinics or adhere to extended treatment
regimens. This aligns with previous research linking mobility and
livelihood instability to treatment interruptions in other maritime
communities (Gray et al., 2008; Mulholland et al., 2023). However, the
coastal context in Indonesia introduces an additional layer of
vulnerability, wherein environmental disruptions directly compromise
the reach of health systems. Clinics are frequently impacted by
flooding, transportation barriers, and temporary displacement, which
disrupt the continuity of care and weaken surveillance systems.

Health education within these settings was often delivered
informally, such as through WhatsApp groups, community gatherings,
or door-to-door visits that rarely emphasized TB specifically. Prior
research indicates that such informal and nonspecific health education
is associated with poor information retention and low levels of public
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awareness (Maneze et al., 2019). Given that communication is a
fundamental element of human interaction and a key pillar in public
health efforts, strengthening health communication strategies is
critical. Effective communication underpins the success of
government-led health promotion programs by shaping health-related
knowledge, attitudes, and behaviors across communities (Zhang
etal., 2024).

Health workers and health cadres also described adopting
euphemistic communication strategies to mitigate anticipated
resistance or stigma from community members. While these strategies
were aimed at avoiding confrontation, they often diluted the clarity
and urgency of TB-related messaging. Framing TB screening as part
of a general health check may prevent alienating individuals, but it
also obscures the seriousness of TB and reduces the likelihood of early
detection (Sommerland et al., 2017). These findings echo studies in
other low and middle-income contexts where fear of stigma leads to
communication avoidance, contributing to underdiagnosis and
treatment delays (Ahad et al., 2023; Dolezal, 2022; Garpenhag and
Dahlman, 2021).

This study showed the complexity of TB as a wicked problem in
Indonesia’s coastal urban settlements, shaped by the convergence of
social stigma, cultural beliefs, environmental vulnerability, and
fragmented health systems. The findings demonstrated that TB
control in these communities is not merely a matter of delivering
biomedical services but requires confronting deeply entrenched
cultural narratives, addressing structural misalignment, and reshaping
health communication strategies.

Avoidance of the term “TB;” normalization of symptoms, and
culturally rooted interpretations of illness all contribute to delayed
diagnosis and treatment. Stigma not only isolates individuals socially
but also distorts community engagement and public health messaging.
Meanwhile, the health system’s limited outreach, poorly targeted
education, and inflexible service delivery mechanisms fail to address
the lived realities of marginalized populations, particularly those in
flood-prone, high-density, and informal coastal settlements.

The fragmented pathways of care, euphemistic communication,
and culturally embedded illness narratives observed in coastal
Semarang reflect broader gaps in implementing truly patient-
centered approaches. The WHO framework emphasizes early
diagnosis, equitable access, and integrated care that addresses both
medical and social determinants. However, this study demonstrates
that these ideals remain out of reach in marginalized and
geographically isolated communities. Stigma, fragmented health
systems, and the lack of customized community engagement
strategies hinder the integration of primary health care, social
protection, and behavioral interventions, challenges that are also
noted in global assessments of TB care continuity in low-resource
environments. Consequently, the complexity of TB in coastal regions
is not just a local issue but a reflection of the systemic and structural
obstacles that hinder progress toward the End TB goals globally
(World Health Organization, 2015).

By integrating these insights, our study contributes to the
academic discourse on the complexity of TB in three significant
ways. Firstly, it positions stigma and communication avoidance
within an ecological framework, demonstrating how coastal
vulnerability and economic instability exacerbate social silence.
Secondly, it elucidates how the fragmentation of health systems
interacts with spatial and occupational marginalization to
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perpetuate structural exclusion. Thirdly, it reconceptualizes TB
control as an adaptive, multisectoral challenge that must address
not only biomedical deficiencies but also the environmental and
socio-cultural determinants inherent in coastal communities. In
doing so, this study enriches the global discourse on complex health
issues by anchoring it in a distinctly environmental and
localized context.

5 Conclusion

TB in coastal cities is a tough health problem. It is hard to solve
with simple medical solutions because it is linked to space,
environment, and social issues. Coastal areas like Mangkang,
Karanganyar, and Genuk in Semarang have more risks, making TB
harder to control than in other places. Problems like frequent flooding,
crowded homes, poor sanitation, and unstable jobs lead to ongoing
exposure, late diagnosis, and interrupted care. These issues, along with
stigma and unclear communication, make TB less visible and harder
to tackle together.

This study adds to the understanding of TB in developing
countries by looking at how location affects the problem. While past
studies focused on social and structural factors, few have looked at
how geography, especially in coastal areas, worsens health system
weaknesses. By examining TB in these coastal environments, this
study offers a new way to see how environmental risks, social
meanings, and weak institutions keep the disease going. This view
adds to global health discussions on why TB is hard to fight in places
with limited resources.

To effectively eliminate TB, strategies must go beyond medical
solutions. They need to include multiple sectors, be culturally aware,
and adaptable. These strategies should focus on early detection, better
health system response, and addressing social and environmental
factors. Policies should also include the voices and experiences of
affected communities to create solutions that fit local needs. Without
these integrated strategies, TB will remain a big problem in vulnerable
coastal areas.

Future research should look into how community-based and
culturally specific interventions can improve TB awareness and
reduce stigma in coastal and informal urban areas by culturally
tailored communication training for health cadres or integration of
TB control into coastal resilience programs. Long-term studies are
needed to see how changes in health communication, trust in
healthcare, and environmental strength affect TB outcomes over
time. Also, involving community members in creating and
evaluating TB interventions is crucial for local relevance
and sustainability.

6 Limitations

This study has several limitations. As a qualitative study conducted
in selected coastal settlements of Semarang, its findings are context-
specific and may not be generalizable to other settings. The reliance
on self-reported narratives may have introduced recall or social
desirability bias, particularly when discussing a stigmatized disease
like TB. Additionally, the use of the “wicked problem” framework,
while useful in revealing complexity and interdependence, may have
constrained alternative interpretations.
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