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Abstract This study investigates the mediating roles
of barriers and mitigation strategies in community-based
health adaptation to floods, comparing two contrasting
Indonesian regions: urban Bandung and rural Bojonegoro.
A cross-sectional survey was conducted with 201
participants (98 from Bandung and 103 from Bojonegoro)
using purposive sampling. Data was collected through
structured questionnaires covering five latent constructs:
experience, barriers, wisdom, mitigation, and adaptation,
and analyzed using Partial Least Squares Structural
Equation Modeling (PLS-SEM) with Goodness of Fit (GoF)
assessment. The models demonstrated satisfactory fit (GoF
= 0.495 for Bandung; 0.399 for Bojonegoro). Barriers had
a significant negative impact on adaptation (B =—0.283 and
—0.378), while mitigation exerted a positive effect (f =
0.583 and 0.487). Mediation analyses confirmed indirect
effects through barriers and mitigation. Urban
communities faced institutional and infrastructural
constraints, whereas rural populations relied more on local
wisdom and social solidarity as adaptive resources.

Barriers and mitigation act as crucial mediating factors in
shaping community-based health adaptation. Urban
strategies should prioritize institutional strengthening and
infrastructure, while rural interventions should build on
social capital and indigenous knowledge. The findings
empbhasize the need for context-specific,
community-centered approaches to strengthen public
health resilience against climate-related floods.

Keywords Flood Adaptation, Community Health,
Mediation Analysis, Indonesia

1. Introduction

In recent decades, Southeast Asia, including Indonesia,
has experienced a significant increase in the intensity and
frequency of floods, largely driven by climate change and
environmental degradation. The IPCC reports that Asia,
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particularly Southeast Asia, is projected to face intensified
extreme rainfall and more severe flooding as global
warming progresses. Currently, more than one-third of
cities in Asia, representing approximately 932 million
inhabitants, are situated in areas with high flood risk [1].
In Indonesia, hydrological models project an increase of
up to 130% in daily peak discharge by 2030 in the upper
Ciliwung catchment, as a consequence of climate change
and rapid urbanization [2]. Similarly, a study in the
Cimanuk watershed, West Java, estimates that inundation
areas will expand from approximately 179.4 km? in 2019
to more than 311.9 km? by 2050 due to combined impacts
of land-use change and climate variability [3].

Comparable patterns have also been recorded in other
regions, where the number of major floods has risen from
an average of five events annually in the 1990s to more
than 20 per year between 2010 and 2020, further
underscoring the escalating flood trends in Indonesian
cities directly influenced by a changing climate [4]. In
Bandung Regency, floods frequently occur in lowland
areas such as Dayeuhkolot, Baleendah, and Bojongsoang,
primarily due to poor drainage and sedimentation in the
Citarum River. By contrast, in Bojonegoro Regency, flash
floods are more common, triggered by river overflows
during periods of intense and uneven rainfall. The
increasing intensity and frequency of extreme rainfall
associated with climate change have aggravated flood
events in both regions, demonstrating the urgent need for
adaptive and community-based mitigation approaches [5].

The World Health Organization’s framework on
Community-Based Health Adaptation to Climate-Driven
Floods highlights participatory adaptation strategies that
directly engage communities in mitigating health risks
during  disasters. WHO [6] emphasizes that
community-based adaptation is an essential component in
addressing health impacts of floods exacerbated by
climate change. Key elements include multisectoral,
community-centered approaches as well as strengthening
local capacity and climate-resilient health systems.
Effective adaptation strategies must involve all
stakeholders to ensure a comprehensive and sustainable
response to flooding. Communities with strong social
networks tend to be more resilient and better able to adapt
to flood impacts, as evidenced in studies on
community-based adaptation. Understanding the social
dynamics and the role of community engagement is
therefore crucial in designing effective interventions to
enhance resilience against flood-related disasters. The
importance of community-based health adaptation lies in
the ability of communities to collaborate and support one
another in facing disaster-related challenges. Community
participation in adaptation processes fosters solutions that
are context-specific, more responsive to local needs, and
more effective in mitigating the health consequences of
floods [7].

Previous studies indicate that effective adaptation
solutions must account for the unique local context and
leverage traditional knowledge and existing social
networks to strengthen community resilience to flooding.
Communities with robust social capital are more capable
of responding and adapting to flood events, as observed in
Bandung and Bojonegoro [8], [9]. Further exploration is
needed to understand how social interactions and social
capital enhance community capacity to cope with
flood-related challenges. Communities can adapt to
recurrent flood conditions and develop effective
mitigation strategies to improve public health resilience
through training in preparedness and flood disaster
management, as demonstrated in earlier studies [9].
Well-prepared communities are more capable of coping
with flood events and reducing the risks and losses
associated with them.

Despite extensive research on the health impacts of
floods and community-based adaptation strategies, most
studies have focused on a single flood type or location,
without conducting comprehensive comparative analyses.
The scarcity of studies employing Structural Equation
Modeling (SEM) to examine the mediating roles of
barriers and mitigation in community-based health
adaptation represents a significant research gap. Flood
characteristics vary substantially; for example, flash
floods are more common in riverine, rural areas such as
Bojonegoro, whereas prolonged inundation floods are
predominant in lowland, urbanized areas such as Bandung,
and these differences have important implications for
public health adaptation strategies [10], [11]. This study
seeks to address this gap by conducting a comparative
analysis of community-based health adaptation strategies
in Bandung and Bojonegoro using SEM, thereby
providing context-specific, evidence-based insights into
how flood characteristics influence the effectiveness of
community adaptation in these regions.

2. Literature Review

Health adaptation refers to the process of adjustment
within health systems to actual or anticipated climate
change impacts, aiming to reduce population vulnerability
and enhance resilience [6]. In the context of flooding, a
community-based approach is paramount, as communities
are the first units directly affected and possess the most
nuanced understanding of local dynamics; hence,
grassroots interventions are often the most effective and
sustainable [12]. These adaptation strategies are not
universal; they are profoundly influenced by the type of
flood hazard faced, whether slow-onset river overflow,
which allows longer preparation time, or rapid-onset flash
flooding, which demands swift response and high
preparedness, as articulated in the Pressure and Release
(PAR) Model framework [13].
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A community’s adaptive capacity is frequently
constrained by various barriers. Theoretically, Barrier
Theory categorises these into structural, social, economic,
and institutional factors that collectively weaken a
community’s ability to adapt [14]. This perspective aligns
with the PAR Model [13], which explains how root causes
of vulnerability (such as unequal resource distribution)
and dynamic pressures (such as weak governance) create
unsafe conditions that amplify the impact of a hazard.
Empirical evidence from various studies demonstrates that
these barriers significantly undermine public health
preparedness, from access to emergency health services to
post-flood disease outbreak prevention.

Mitigation strategies, defined as efforts to reduce or
eliminate long-term disaster risk [15], form the backbone
of the Community-Based Disaster Risk Management
(CBDRM) approach. Mitigation may be structural, such
as constructing drainage infrastructure, retention basins,
and early warning systems, or non-structural, including
health education programmes, preparedness training, and
strengthening local institutions. Within health adaptation,
the relevance of mitigation lies in its capacity to bridge
existing barriers; in other words, well-targeted mitigation
interventions can directly reduce or overcome the
structural, social, and institutional hurdles that previously
impeded community adaptive capacity.

To examine the complex relationships between
experience, barriers, mitigation, and adaptation, an
analytical tool capable of measuring indirect pathways is
required. Mediation analysis within Structural Equation
Modelling (SEM) is a suitable statistical method for this
purpose, as it allows researchers to identify and quantify
how a variable (mediator) transmits the effect of an
independent variable to a dependent variable [16], [17]. In
this model, barriers are hypothesised to act as a direct
impediment to adaptation, yet their negative influence can
be mitigated through the implementation of mitigation
strategies. Thus, mitigation serves as a positive mediator
that strengthens the pathway from driving factors such as
flood experience and local wisdom towards improved

health adaptation. Previous studies in disaster contexts
have provided preliminary evidence of similar mediating
roles, reinforcing the foundation for this research.

The selection of the two study sites, Bandung (urban)
and Bojonegoro (rural), is based on stark differences in
flood hazards and socio-cultural contexts. In Bandung,
flooding is primarily caused by slow-onset river overflow
in dense urban areas, where dominant barriers tend to be
bureaucratic-institutional (such as complex inter-agency
coordination) and limited access to reliable information.
In contrast, Bojonegoro communities more frequently face
rapid-onset flash flooding from the Bengawan Solo River,
where mitigation forms based on social solidarity,
cooperation (gotong royong), and local wisdom (such as
interpreting natural signs) become more dominant and
effective. The urgency of this comparative study is to
understand variations in the strength and significance of
the mediating roles of barriers and mitigation in these two
distinct contexts, thereby yielding more contextual policy
recommendations.

Although numerous studies discuss adaptation, barriers,
and mitigation separately, a research gap remains
regarding the scarcity of empirical studies examining the
mediating roles of barriers and mitigation within a
comprehensive community-based health adaptation model.
Furthermore, differences in flood contexts (urban vs. rural,
slow-onset vs. rapid-onset) are seldom investigated
comparatively using pathway analysis methods such as
SEM. Therefore, this study proposes a conceptual
framework that positions: (1) Experience (flood
experience) and Wisdom (local wisdom) as exogenous
variables; (2) Barriers as a mediator that weakens adaptive
capacity; and (3) Mitigation as a positive mediator that
strengthens the pathway towards Health Adaptation as the
endogenous variable (Figure 1). Through this framework,
the research aims to demonstrate that mitigation not only
plays a direct role but also functions as a key mechanism
bridging experience and local wisdom to overcome
barriers and ultimately achieve improved health
adaptation.
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Figure 1. Research Framework. Source: Author’s own work, 2025
3. Methods participants who met specific criteria: individuals had to
be residents of flood-affected areas, aged 17 or above, and
3.1 Research Design willing to provide informed consent. This non-probability

This study employed a quantitative research design
using a cross-sectional survey approach. The analytical
method utilised was Structural Equation Modelling (SEM),
executed via the Partial Least Squares (PLS) technique.
This approach was selected for its suitability in modelling
complex latent constructs and its robustness with smaller
sample sizes [16], [18], which aligns with the scope and
objectives of this comparative study.

3.2. Research Setting and Participant Characteristics

The research was conducted in two distinct flood-prone
regions of Indonesia: Bandung, West Java, and
Bojonegoro, East Java. Bandung represents an urban
setting characterised by slow-onset river flooding, with a
total of 98 participants included from affected
communities. Bojonegoro represents a rural context
experiencing rapid-onset flash floods, with 103
participants recruited from local communities. The
variation in sample sizes between the two locations was
due to practical constraints during the two-day data
collection window at each site, which was limited by
post-flood conditions. The total sample size for this study
was 201 participants. Due to the limited sample size
collected during this study, the findings cannot be
generalized to areas outside the study region.

3.3. Sampling Technique

A purposive sampling strategy was adopted to recruit

sampling approach was deemed appropriate for targeting
information-rich cases relevant to the research objectives.

3.4. Data Collection Instrument

Data were gathered using a structured self-administered
questionnaire, administered both in person and via the
online survey platform at
https://form.brin.go.id/s-f/model-pemas-kesehatan-banjir-
akibat-perubahan-iklim. The questionnaire was developed
based on five theoretical constructs: barrier, experience,
wisdom, mitigation, and adaptation. Each construct was
operationalised using multiple indicators measured on a
five-point Likert scale. The instrument was piloted prior
to the main study to assess clarity, validity, and internal
consistency. Table 1 presents the operational definitions
and indicators of the variables.

3.5. Data Analysis

Data analysis was performed using SmartPLS 3.0
software. The evaluation followed a two-stage process:
first, the measurement (outer) model was assessed for
convergent validity (using factor loadings > 0.5 and
Average Variance Extracted (AVE) > 0.5) and reliability
(Composite Reliability > 0.7 and Cronbach’s Alpha > 0.6).
Subsequently, the structural (inner) model was tested by
examining path coefficients, coefficients of determination
(R?), and statistical significance through bootstrapping.
Overall model fit was evaluated using the Goodness of Fit
(GoF) index.
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Definition of Operational Variables and Indicators

Variable

Definition

Indicator

Experience and
Perception of
Floods
(Experience)

The extent to which individuals who have experienced flooding assess,
understand, and respond to flood risks based on direct experience and
information obtained. Referring to Risk Perception Theory [19], risk
perception is formed from an individual's subjective assessment of the level
of threat, level of self-control, and potential impacts of flooding.
Meanwhile, according to the Protective Action Decision Model [20], this
perception will influence the decision-making process in choosing
protective or mitigation measures, such as evacuation, logistics storage, and
structural and non-structural conditions.

(1) the intensity of previous flood
experiences, (2) perceptions of the
likelihood and intensity of flooding, and
(3) perceptions of the ability of
individuals or communities to control
and reduce flood risks, which overall
influence the level of community
preparedness and mitigation behavior.

Obstacles in
Dealing with
Floods (Barrier)

Various factors that limit or weaken the capacity of individuals and
communities to undertake flood preparedness, response, and mitigation
efforts. Based on the concept of barriers, structural and non-structural,
which inhibit effective action is widely discussed in literature on behavior
change and social action [21], [22], barriers are understood as structural and
non-structural conditions that prevent individuals or groups from acting
effectively, including limited resources, access to information, and
institutional support. Furthermore, according to the Pressure and Release
(PAR) Model, these barriers can be viewed as dynamic pressures and root
causes that increase community vulnerability, such as poverty, weak
governance, environmental degradation, low disaster literacy, and minimal
access to basic services.

(1) structural barriers such as limited
infrastructure, health services, and
evacuation facilities; (2)
socio-economic barriers in the form of
poverty, limited education, and unequal
access to resources; (3) institutional
barriers that include weak coordination
between agencies and limited
regulations; and (4) psychological and
cultural barriers such as low-risk
awareness or local norms that hinder
mitigation actions.

Local Wisdom

The extent to which communities utilize traditional knowledge, cultural

(1) the use of local knowledge and

and Social values, and local practices passed down across generations, and strengthen  practices in facing disasters, (2) the

Solidarity social networks and collective cooperation in facing disaster threats. level of trust and cooperation among

(Wisdom) Referring to Social Capital Theory [23], social solidarity is understood as community members, (3) mechanisms
social capital reflected in trust, norms, and networks that encourage of cooperation or social support when
collective action to help each other. Meanwhile, in accordance with the disasters occur, and (4) the continuity of
Indigenous Knowledge System framework [24], local wisdom includes the inheritance of local wisdom values
traditional knowledge and practices related to the environment, monitoring  and practices that support community
natural signs, and adaptive strategies used to reduce disaster risks. resilience.

Community A series of collective efforts undertaken by communities to reduce the risks (1) community involvement in

Strategies in
Flood

and impacts of flooding through planning, preventive measures, and local
adaptation based on community participation. Referring to the

mitigation planning, (2) locally based
adaptation practices that support risk

Mitigation Community-Based Disaster Risk Management (CBDRM) approach, this reduction, (3) implementation of
(Mitigation) strategy emphasizes active community involvement in identifying structural and non-structural measures
vulnerabilities, designing solutions, and managing local resources to to deal with flooding, and (4) the level
strengthen community resilience [5]. Meanwhile, in accordance with the of collective participation in
mitigation strategy concept from the United Nations [25], mitigation maintaining the sustainability of the
strategies include structural measures (for example, the construction of mitigation strategy.
drainage, embankments, or early warning systems) and non-structural
measures (such as community education, strengthening local institutions,
and spatial planning regulations) aimed at reducing flood risk before a
disaster occurs.
Public Health The capacity of public health systems, including individuals, communities, (1) the capacity of the health system to
Adaptation and health institutions, to prepare, respond, and adapt practices and policies  provide services during flood disasters,
(Adaptation) to reduce the health impacts of climate change, particularly flooding. (2) the existence of surveillance, early

Referring to the Health Adaptation to Climate Change Framework [26],
public health adaptation includes efforts to strengthen health services,
surveillance and early warning systems, health education, and the
development of policies and infrastructure capable of protecting vulnerable
populations from the risks of disease and injury due to flooding.

warning, and rapid response programs
related to the health impacts of
flooding, (3) the level of community
knowledge and preparedness for health
risks due to flooding, and (4) support
for health policies and infrastructure for
long-term adaptation to climate change.

3.6. Ethical Considerations

informed consent prior to enrolment. Anonymity and

confidentiality were assured throughout data handling and

This study received formal ethical approval from the
Health Research Ethics Commission of the National
Research and Innovation Agency of Indonesia No.
093/KE.04/SK/05/2025. All participants provided written

purposes.

analysis, and findings are reported solely for academic
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4. Result and Discussion variable by sharing common variance. In line with Wani
et al. [27], two criteria were used to evaluate convergent

validity: the AVE and the outer loading values. According
to Hair [28], factor loadings should be statistically

The analysis began with convergent validity testing, ~significant and ideally exceed 0.50, while the AVE should
which assesses the extent to which the indicators of a also be greater than 0.50 to confirm that the construct
construct consistently reflect the same underlying latent ~€xplains more variance than error.

4.1. Outer Model Testing

Table 2. The result of the convergent validity test

Variable Bandung Bojonegoro
Indicator Outer Loading (O) AVE Indicator Outer Loading (O) AVE
Experience exp3 0.715 0.676 exp6 0.786 0.527
exp5 0.917 exp7 0.688
expl3 0.699
Barrier barl 0.634 0.528 bar3 0.881 0.641
bar2 0.650 bar4 0.737
bar3 0.756 bar5 0.842
bar4 0.848 bar7 0.842
bar5 0.830 bar9 0.785
bar6 0.668 bar10 0.704
bar7 0.781
bar8 0.735
bar9 0.690
barl0 0.635
Wisdom wis2 0.744 0.526 wis2 0.853 0.556
wis4 0.645 wis3 0.693
wis5 0.784 wis4 0.763
wis6 0.808 wis5 0.753
wis7 0.626 wis7 0.744
wis9 0.650
Mitigation mitl4 0.836 0.630 mit6 0.660 0.596
mitl5 0.878 mitl4 0.725
mitl7 0.734 mitl6 0.823
mitl8 0.717 mitl7 0.745
mitl8 0.868
mitl9 0.867
mit20 0.687
Adaptation adapt3 0.733 0.599 adapt5 0.707 0.588
adapt5 0.778 adapt6 0.815
adapt7 0.843 adapt7 0.789
adapt9 0.782 adapt8 0.726
adapt10 0.730 adapt9 0.787

adapt10 0.772
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Table 2 presents the results of the convergent validity
test for Bandung and Bojonegoro. For Bandung, the outer
loading values ranged from 0.626 to 0.917, with AVE
values between 0.526 and 0.676. Similarly, for
Bojonegoro, the outer loading values ranged from 0.650
to 0.881, with AVE values between 0.527 and 0.641.
Since all outer loading values met the minimum threshold
of 0.50 and the AVE values were above 0.50, the results
confirm that the constructs in this study demonstrate
satisfactory convergent validity.

The next step was to evaluate discriminant validity,
which ensures that each construct is empirically distinct
from other constructs in the model. According to Hair et al.
[28], discriminant validity is confirmed when a construct
shares more variance with its indicators than with other
constructs. Following the criterion of Fornell et al. [29],
this condition is met when the square root of the AVE of
each construct, shown on the diagonal, is greater than its
correlations with other constructs in the same row and
column.

As presented in Table 3, the diagonal values for
Bandung ranged from 0.725 to 0.822, while those for
Bojonegoro ranged from 0.726 to 0.801. These diagonal
values, representing the square roots of AVE, are
consistently higher than the off-diagonal correlation
values between constructs. For example, in Bandung, the
square root of AVE for Adaptation (0.774) is greater than
its correlations with Barrier (—0.715), Experience (-0.389),
Mitigation (0.793), and Wisdom (0.480). Similarly, in
Bojonegoro, the square root of AVE for Wisdom (0.745)
exceeds its correlations with Adaptation (0.434), Barrier
(—0.533), Experience (0.478), and Mitigation (0.276).

These results confirm that all constructs in both
Bandung and Bojonegoro models fulfil the
Fornell-Larcker criterion. Therefore, the discriminant
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validity is established, indicating that each construct
measures a unique dimension and is not significantly
confounded by other constructs in the model.

After the validity assessment, reliability testing was
conducted using Cronbach’s alpha and composite
reliability, with a recommended threshold of 0.700.
Cronbach’s alpha values greater than 0.700 are generally
considered acceptable, while composite reliability values
above 0.800 indicate strong internal consistency [30].

As shown in Table 4, most constructs in both Bandung
and Bojonegoro exceeded these thresholds. In Bandung,
Cronbach’s alpha values ranged from 0.546 (Experience)
to 0.899 (Barrier), while composite reliability values
ranged from 0.804 to 0.917. Similarly, in Bojonegoro,
Cronbach’s alpha values ranged from 0.548 (Experience)
to 0.888 (Barrier), with composite reliability values
between 0.769 and 0.914. Although the Experience
construct in both Bandung and Bojonegoro displayed
Cronbach’s alpha values slightly below the recommended
threshold (0.546 and 0.548, respectively), their composite
reliability values (0.804 and 0.769) remained above the
acceptable level, supporting the overall reliability of the
construct.

It is worth noting that in PLS-SEM, composite
reliability is often preferred over Cronbach’s alpha
because it does not assume tau-equivalence, that is, the
assumption that all items contribute equally to the
construct [16]. Instead, composite reliability accounts for
the actual outer loadings of the indicators, making it a
more accurate measure of construct reliability. Therefore,
despite the slightly lower Cronbach’s alpha values for
Experience, the satisfactory composite reliability results
indicate that this construct, along with the others, meets
the reliability requirements.

Table 3. Discriminant validity with Fornell-Larcker Criterion

Variables Adaptation Barrier Experience Mitigation Wisdom
Bandung

Adaptation 0.774

Barrier -0.715 0.726

Experience -0.389 0.385 0.822

Mitigation 0.793 -0.741 -0.249 0.794

Wisdom 0.480 -0.563 -0.352 0.386 0.725
Bojonegoro

Adaptation 0.767

Barrier -0.502 0.801

Experience 0.236 -0.462 0.726

Mitigation 0.583 -0.255 0.058 0.772

Wisdom 0.434 -0.533 0.478 0.276 0.745
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Table 4. Reliability Test Result

Variables Cronbach’s alpha Composite reliability (tho_a) Composite reliability (rtho_c) AVE
Bandung

Adaptation 0.835 0.858 0.882 0.599
Barrier 0.899 0.904 0917 0.528
Experience 0.546 0.659 0.804 0.676
Mitigation 0.805 0.837 0.871 0.630
Wisdom 0.773 0.784 0.846 0.526
Bojonegoro

Adaptation 0.860 0.868 0.895 0.588
Barrier 0.888 0.899 0914 0.641
Experience 0.548 0.550 0.769 0.527
Mitigation 0.885 0.900 0911 0.596
Wisdom 0.839 0.847 0.882 0.556

4.2. Inner Model Testing

As previously noted, inner model testing, or structural
model analysis, assesses the relationships among the
constructs by evaluating the coefficient of determination
(R?) and adjusted R? values. According to Chin [31], R?
values above 0.67 are considered strong, values between
0.33 and 0.67 indicate moderate explanatory power, and
values below 0.33 are regarded as weak.

As presented in Table 5, the Bandung model
demonstrates relatively higher explanatory power
compared to Bojonegoro. It is important to note that
adjusted R? is reported alongside R? because it accounts
for the number of predictors in the model. While R? tends
to increase as more predictors are added, adjusted R?
provides a more conservative estimate by penalising
unnecessary predictors, thus reducing the risk of
overestimation [16]. The closeness of R? and adjusted R?
values in this study suggests that the models are not
overfitted and that the explanatory power reported is
stable.

Table 5. R-Squared measurement

Endogen Variables R? R? Adjusted
Bandung
Adaptation 0.664 0.657
Barrier 0.317 0.310
Mitigation 0.552 0.538
Wisdom 0.124 0.115
Bojonegoro
Adaptation 0.474 0.464
Barrier 0.284 0.277
Mitigation 0.108 0.081
Wisdom 0.229 0.221

Overall, these results indicate that the structural model
explains the endogenous constructs more effectively in
Bandung than in Bojonegoro, particularly for Adaptation
and Mitigation, underscoring contextual differences in
how the constructs interact. Both research locations
(Bandung and Bojonegoro) received support and attention
from all sectors involved in disaster mitigation. Another
influencing factor is the different types of flooding at the
two locations. In the city of Bandung, flooding occurs due
to rivers that rise slowly, whereas in Bojonegoro, it is flash
flooding where water rises rapidly. Additionally, during
floods, the community helps and supports one another.
People evacuate to safe places, such as evacuation centers
or the homes of other residents (neighbors) who are not
affected by the flood. These aspects are not fully captured
by the construct “Policy.”

In this study, simultaneous hypothesis testing within
SEM was assessed using the GoF index, which evaluates
the model’s overall quality by considering both the
measurement and structural models. A higher GoF value
indicates a stronger model fit in terms of explanatory and
predictive power [32]. It should be emphasised that a
robust GoF value substantially validates an SEM model,
while Sahoo [33] notes that GoF values range from 0 to 1,
with higher values reflecting better fit. The GoF was
calculated using the geometric mean of the AVE and R?
values, as per the following formula:

GoF = VAVE x R?

As shown in Table 6, the mean AVE and R? values for
Bandung were 0.592 and 0.414, respectively, resulting in
a GoF value of 0.495. This exceeds the 0.355 threshold,
indicating a high model fit. In contrast, Bojonegoro
produced mean AVE and R? values of 0.582 and 0.274,
with a GoF value of 0.399. While lower than Bandung,
this still meets the criterion for a high level of model fit.
Overall, these findings suggest that the measurement and
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structural models demonstrate acceptable goodness of fit
in both regions, with Bandung showing a stronger
explanatory power compared to Bojonegoro. This
highlights contextual variations in how the constructs
interact across the two settings.

Table 6. Goodness of fit (GoF) measurement

Endogen Variables AVE R? GoF
Bandung

Adaptation 0.599 0.664

Barrier 0.528 0.317

Experience 0.676

Mitigation 0.630 0.552

Wisdom 0.526 0.124
Mean 0.592 0.414 0.495
Bojonegoro

Adaptation 0.588 0.474

Barrier 0.641 0.284

Experience 0.527

Mitigation 0.596 0.108

Wisdom 0.556 0.229
Mean 0.582 0.274 0.399

4.3. Hypothesis Testing

Table 7 illustrates the results of hypothesis testing for
the two study locations. In Bandung, several path
relationships are strongly supported. The effect of Barrier
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on both Adaptation (B =-0.283, t = 2.668, p = 0.008) and
Mitigation (B = -0.777, t = 10.864, p = 0.000) is negative
and significant. Conversely, Mitigation has a significant
positive effect on Adaptation (p = 0.583, t = 5.488, p =
0.000). Wisdom significantly reduces Barrier (p = -0.563,
t = 8.162, p = 0.000) but has a negative and significant
effect on Experience (B = -0.352, t = 3.678, p = 0.000).
However, two hypotheses are not supported: the effect of
Experience on Mitigation and the effect of Wisdom on
Mitigation are not statistically significant.

The results for Bojonegoro show a similar yet distinct
pattern. As in Bandung, Barrier has a significant negative
effect on Adaptation (f = -0.378, t = 3.300, p = 0.001),
and Mitigation has a significant positive effect on
Adaptation (f = 0.487, t = 4.681, p = 0.000). Wisdom also
shows a strong significant effect in reducing Barrier (f =
-0.533, t = 8.057, p = 0.000). A key difference is that in
Bojonegoro, the effect of Barrier on Mitigation is not
significant (§ =-0.193, t = 1.874, p = 0.062). Furthermore,
Experience has a significant positive effect on Wisdom (f§
=0.478, t = 5.181, p = 0.000), which contrasts with the
negative relationship found in Bandung. The effects of
Experience on Mitigation and Wisdom on Mitigation
were also found to be insignificant. Based on interviews
and field observations, it was found that in the Bojonegoro
region, flooding is considered a common occurrence
because it happens regularly, so no mitigation measures are
taken. Since flooding occurs almost every year, it has
become something that is considered normal and not
dangerous by the people who experience it. Consequently,
the community does not take mitigation measures, but the
government continues to do so.

Table 7. Hypothesis testing results

Original sample (O) Sample means (M) Star;(siell)rig%v\i/a)tion (\g/sst?]l;;ilsp P value
Bandung
Barrier - Adaptation -0,283 -0,286 0,106 2,668 0,008
Barrier > Mitigation -0,777 -0,764 0,072 10,864 0,000
Experience - Mitigation 0,037 0,033 0,094 0,390 0,697
Experience - Wisdom -0,352 -0,362 0,096 3,078 0,000
Mitigation = Adaptation 0,583 0,585 0,106 5,488 0,000
Wisdom - Barrier -0,563 -0,572 0,069 8,162 0,000
Wisdom - Mitigation -0,039 -0,016 0,123 0,316 0,752
Bojonegoro
Barrier > Adaptation -0.378 -0.375 0.115 3.300 0.001
Barrier - Mitigation -0.193 -0.190 0.103 1.874 0.062
Experience - Mitigation -0.148 -0.176 0.156 0.950 0.343
Experience > Wisdom 0.478 0.494 0.092 5.181 0.000
Mitigation = Adaptation 0.487 0.495 0.104 4.681 0.000
Wisdom > Barrier -0.533 -0.537 0.066 8.057 0.000
Wisdom > Mitigation 0.244 0.273 0.169 1.446 0.149
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The mediation analysis results presented in Table 8
reveal significant indirect effects in both Bandung and
Bojonegoro, based on conventional statistical thresholds
(p < .05; t > 1.96). In Bandung, four key mediation
pathways were identified. First, Wisdom significantly
mediated the relationship between Experience and
Adaptation through Barrier (t = 2.388, p = .017). Second,
Experience influenced Adaptation indirectly through a
sequential process in which Wisdom affected Barrier,
which in turn influenced Adaptation (t = 2.582, p =.010).
A longer pathway was also significant: Wisdom led to
Barrier, which then influenced Mitigation, ultimately
affecting Adaptation (t = 2.851, p = .005). The strongest
mediating effect was observed in the full chain from
Wisdom to Barrier, then to Mitigation, and finally to

Adaptation (t=5.263, p =.000).

In Bojonegoro, two significant indirect pathways
emerged. Wisdom’s effect on Adaptation was mediated
by Barrier (t = 2.553, p = .011), and Experience
influenced Adaptation through the sequence of Wisdom,
Barrier, and Mitigation (t = 3.778, p = .000). These
findings highlight Barrier and Mitigation as central
mechanisms through which antecedent factors Wisdom
and Experience shape adaptation outcomes. Furthermore,
the lack of significant direct effects in certain
relationships, such as Experience — Mitigation —
Adaptation in Bandung (p = .691), reinforces the
importance of these mediated pathways in explaining the
process of adaptation.

Table 8. Mediation testing

Original Sample Standard deviation T statistics P value
sample (O) means (M) (SDTDEV) (|O/STDEV))
Bandung
Wisdom > Barrier > Adaptation 0,159 0,164 0,067 2,388 0,017
Experience - Wisdom - Barrier - Adaptation -0,056 -0,062 0,035 1,621 0,106
Barrier - Mitigation > Adaptation -0,453 -0,446 0,086 5,263 0,000
Wisdom > Barrier - Mitigation - Adaptation 0,255 0,255 0,058 4,397 0,000
lli);z;rt;et?gs - Wisdom -> Barrier - Mitigation - 10,090 20,093 0.035 2,582 0,010
Experience - Mitigation > Adaptation 0,021 0,013 0,054 0,397 0,691
Wisdom > Mitigation - Adaptation -0,023 -0,012 0,071 0,319 0,750
Experience > Wisdom -> Mitigation-> Adaptation 0,008 0,004 0,026 0,305 0,760
Experience > Wisdom -> Barrier 0,198 0,210 0,070 2,851 0,005
Wisdom -> Barrier > Mitigation 0,438 0,437 0,067 6,502 0,000
Experience > Wisdom - Barrier - Mitigation -0,154 -0,161 0,057 2,719 0,007
Bojonegoro

Wisdom - Barrier - Adaptation 0.202 0.205 0.079 2.553 0.011
Experience > Wisdom - Barrier> Adaptation 0.096 0.104 0.051 1.901 0.058
Barrier - Mitigation - Adaptation -0.094 -0.098 0.060 1.557 0.120
Wisdom > Barrier - Mitigation = Adaptation 0.050 0.053 0.033 1.504 0.133
i}é};;rt;etrilg: -> Wisdom - Barrier - Mitigation > 0.024 0.026 0.018 1351 0.177
Experience > Mitigation - Adaptation -0.072 -0.084 0.082 0.874 0.382
Wisdom -> Mitigation > Adaptation 0.119 0.132 0.085 1.401 0.162
Experience - Wisdom - Mitigation - Adaptation 0.057 0.065 0.042 1.338 0.182
Experience > Wisdom > Barrier -0.255 -0.267 0.067 3.778 0.000
Wisdom - Barrier - Mitigation 0.103 0.103 0.059 1.734 0.083
Experience - Wisdom - Barrier - Mitigation 0.049 0.051 0.033 1.499 0.135
Experience > Wisdom > Mitigation 0.117 0.135 0.089 1.314 0.189
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The findings of this study illuminate the complex
mediating roles of barriers and mitigation strategies in
shaping community-based health adaptation to flooding
across two distinct Indonesian contexts: Bandung, an
urban centre, and Bojonegoro, a more rural setting. The
results demonstrate that while both regions exhibit
significant pathways through which local wisdom,
experience, and barriers influence adaptation outcomes,
the strength and nature of these relationships vary
considerably, underscoring the importance of contextual
factors in disaster resilience. Another factor that also
influences this is that because urban flooding occurs
slowly (river flooding), communities can gradually
mitigate the situation independently, without requiring
assistance from others. Meanwhile, in rural areas, where
communities are more harmonious and have stronger
social ties, the rapid rise in water levels forces
communities to work together to mitigate the situation.
These findings resonate with and extend several
theoretical frameworks and prior empirical studies.

In Bandung, the structural model revealed robust
explanatory power, particularly for adaptation and
mitigation, supported by strong negative effects of
barriers on both adaptation and mitigation efforts. This
aligns with Risk Theory [34], [35] and the PAR Model
[13], which posit that structural and socio-economic
constraints, such as inadequate infrastructure, poverty, and
weak governance, are fundamental drivers of vulnerability,
directly inhibiting protective actions. This finding is
consistent with global studies; for instance, research in
urban Bangladesh by Alam & Collins [36] and Fatemi et
al. [37] found that high-density living and inadequate
drainage systems severely limited flood mitigation
capacities.

Similarly, in the Indonesian context, a study by
Dwirahmadi [38] in Jakarta emphasised how institutional
fragmentation and land-use challenges act as critical
barriers to effective urban flood management. Conversely,
mitigation actions positively and strongly influenced
adaptation, highlighting the critical role of proactive
measures. This strongly supports the CBDRM approach
[5] and the Sendai Framework for Disaster Risk
Reduction 2015-2030 [39] mitigation framework, which
advocates locally led, structural and non-structural
interventions as cornerstones of resilience. The significant
mediating role of barriers in the relationship between local
wisdom and adaptation further emphasises that even in
communities with strong social capital, structural
impediments can substantially dampen adaptive capacity.
This nuances the propositions of Social Capital Theory
[23], suggesting that while bonding social capital is
necessary, it is not sufficient to overcome entrenched
structural barriers without concomitant institutional
support and resource allocation.

In Bojonegoro, the model exhibited moderate
explanatory power, with notable differences in how
experience and wisdom interact. Unlike in Bandung,
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experience positively influenced wisdom, indicating that
in rural settings, past flood events may strengthen
traditional knowledge and social cohesion. This finding
robustly supports the Indigenous Knowledge System
framework [24], which posits that repeated environmental
exposures allow communities to develop and refine
sophisticated, locally adapted coping mechanisms over
generations. This aligns with regional studies, such as
research in rural Thailand by Toyoda & Tanwattana [40],
which documented how repeated flood experiences were
codified into communal knowledge, guiding housing
construction and evacuation practices. However, the effect
of barriers on mitigation was not significant, suggesting
that in such contexts, other factors, such as strong
community solidarity or external support, may play more
pivotal roles in facilitating mitigation actions. This finding
contrasts with some global literature but finds support in a
study by Latue et al. [41] in rural Indonesia, which found
that strong traditional institutions and kinship networks
could sometimes circumvent or reduce the perceived
impact of certain material barriers.

Mediation analyses further elucidated these dynamics.
In both regions, barriers and mitigation served as vital
mediators transmitting the effects of wisdom and
experience to adaptation outcomes. The most compelling
pathway across both sites was the chain from wisdom
through barriers and mitigation to adaptation, reinforcing
the notion that reducing structural and socio-economic
barriers is essential for enabling effective mitigation. This
empirically validates the integrated conceptual pathway
proposed by the PADM [20], where risk perception and
social cues (e.g., local wisdom) influence protective
actions only after environmental and situational
constraints are navigated. Furthermore, the absence of
significant direct effects in certain paths, such as from
experience to mitigation, underscores the necessity of
mediated pathways. This challenges a simplistic
application of Risk Perception Theory [19], which might
assume a direct link between experience and action, and
instead suggests that perceived barriers heavily filter this
relationship. A phenomenon also observed in flood
preparedness studies in the Philippines reveals complex
relationships between risk perception, experience, and
protective behavior that challenge simplistic theoretical
assumptions. Kurata et al. [42] found that risk perception,
media exposure, and personal experience influence
perceived severity and vulnerability, which then affect
attitudes, social norms, and perceived behavioral control
before leading to adaptive behavior. This multi-step
process  demonstrates  that  barriers filter  the
experience-action relationship rather than allowing direct
links.

The comparative goodness-of-fit indices further
validate the model’s applicability, with both regions
meeting the threshold for high model fit, though
Bandung’s stronger fit indicates a more coherent interplay
among constructs in an urban milieu. These disparities
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may be attributed to differences in governance, resource
availability, and community organisation, reinforcing the
value of place-based approaches in disaster risk reduction
and public health adaptation, as advocated by the WHO
Guidance to Protect Health from Climate Change
Through Health Adaptation Planning [6].

Limitations of this study include its cross-sectional
design, which precludes causal inferences, and the
reliance on self-reported data, which may introduce bias.
Future research should incorporate longitudinal designs
and mixed methods to capture temporal dynamics and
contextual nuances. Nevertheless, these findings offer
valuable insights for policymakers and practitioners,
emphasising the need to integrate barrier reduction and
community-led mitigation into climate adaptation
planning, while tailoring interventions to local
socio-cultural and institutional realities.

5. Conclusions

This comparative study underscores the critical
mediating roles of barriers and mitigation strategies in
shaping community-based health adaptation to floods in
Bandung and Bojonegoro. The findings reveal that while
both regions share common pathways through which local
wisdom, experience, barriers, and mitigation influence
adaptation outcomes, the mechanisms and strengths of
these relationships vary significantly due to contextual
differences. In urban Bandung, structural and institutional
barriers play a dominant role in constraining adaptive
capacity. Crucial institutions for strengthening mitigation
are local governments, Regional Disaster Management
Agencies, Social Services, Health Services, Indonesian
Red Cross, and Regional Government Planning Agencies.
Whereas in rural Bojonegoro, local wisdom and social
solidarity emerge as more influential, though not
sufficient to fully overcome existing vulnerabilities.
Efforts to empower the potential of community
capabilities can be carried out by using traditional
regional tools such as a warning gong or siren, a WA
group for residents about flood warning signs that start
from continuous rain with a long duration, or when the
river water level rises. These results highlight that
effective adaptation is not merely a function of
community awareness or experience but is deeply
mediated by both impediments and enablers rooted in
local socio-economic, institutional, and cultural contexts.

The study contributes theoretically by integrating and
empirically validating frameworks such as Barrier Theory,
PAR Model, Social Capital Theory, and Indigenous
Knowledge Systems within a structured SEM approach,
revealing nuanced mediation mechanisms that explain
adaptive behavior. Practically, the findings emphasize the
need for context-sensitive policy and intervention designs
that address specific barriers while strengthening
mitigation efforts through community participation.

Future research should adopt longitudinal and
mixed-method designs to further explore causal pathways
and contextual dynamics, particularly in understudied
regions with diverse flood typologies and socio-cultural
settings.
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