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Objective: To assess knowledge, attitudes, and practices (KAP) related to solid waste management (SWM)
among rural longhouse communities in Sibu, Sarawak, and to examine factors influencing behavioural
outcomes.

Methods: A cross-sectional community-based study was conducted among 51 residents using universal
sampling. Data were collected nyx¥nX2 a trilingual interviewer-administered questionnaire adapted from Eshete
et al. (2023). Descriptive and inferential analyses (t-tests and Pearson correlations) were performed using SPSS
Version 27.0, with significance set at p < 0.05.

Results: Respondents demonstrated moderate knowledge, positive attitudes, and suboptimal practices.
Knowledge was positively correlated with attitude (r = 0.424, p = 0.002) and practice (r = 0.371, p = 0.007).
Age showed a significant negative association with all KAP domains. Despite high awareness, sustainable
practices such as recycling (31.4%) and waste segregation (37.3%) remained low.

Conclusion: The findings highlight a significant knowledge—practice gap driven by structural and contextual
constraints. Interventions should prioritise community-based education, decentralised waste systems, and
policy implementation tailored to rural settings.

Keywords: Solid waste management; Knowledge, attitude, and practice (KAP); Rural community;
Environmental health; Sarawak.

INTRODUCTION

Solid waste management (SWM) is a major environmental and public health concern worldwide, particularly
in developing regions where infrastructure and awareness are limited. The World Health Organization (2024)
defines solid waste as discarded materials originating from residential, commercial, industrial, and institutional
activities, with over two billion tonnes generated globally each year. In Malaysia, the daily solid waste
generation reached approximately 38,427 tonnes in 2021, equivalent to 1.17 kg per capita per day (Shahril,
2022).

Improper SWM practices such as open dumping and uncontrolled burning contribute significantly to air and
water pollution, land degradation, and disease transmission, including dengue, leptospirosis, and rabies (Wada
et al, 2025). In Sarawak, only five of 46 landfills are sanitary, with the remainder operating as open dumpsites
that attract disease vectors and release toxic leachate (Ismail et al, 2023).
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Behavioural factors are critical in addressing these challenges. The effectiveness of waste management
depends largely on community knowledge, attitudes, and practices (KAP). Studies consistently demonstrate
that individuals with limited knowledge of SWM often exhibit poor disposal practices despite expressing
positive attitudes (Owojori et al, 2022). Conversely, improving environmental literacy has been shown to
enhance responsible waste behaviours, including recycling and composting (Debrah et al, 2021).

Rural communities in Sarawak, particularly those living in traditional longhouses, face additional challenges
such as limited access to waste collection services, poor infrastructure, and low participation in government
waste initiatives. Consequently, illegal dumping, open burning, and inadequate segregation remain prevalent
(Ismail et al, 2023). Understanding the KAP levels of these communities is vital to design targeted
interventions that promote sustainable waste management.

This study aimed to assess the knowledge, attitude, and practice of solid waste management among rural
longhouse residents in Sibu, Sarawak, and to examine the relationships between sociodemographic
characteristics and KAP variables.

This study is further informed by behavioural science frameworks, particularly the Theory of Planned
Behaviour (TPB) and the Health Belief Model (HBM). The TPB posits that behavior is influenced by attitudes,
subjective norms, and perceived behavioral control, highlighting the role of environmental constraints in
shaping action. Meanwhile, the HBM emphasizes perceived susceptibility, perceived benefits, and barriers as
determinants of health-related behaviors. These frameworks are particularly relevant in rural waste
management contexts, where structural limitations and sociocultural norms may inhibit the translation of
knowledge into practice. Applying these theoretical lenses enables a more comprehensive understanding of the
observed knowledge—practice gap.

MATERIALS AND METHODOLOGY
Study design and setting

A cross-sectional study was conducted from 14 July to 29 August 2025 among residents of Moses Longhouse,
Sibu, Sarawak. The longhouse was selected due to its rural location, limited formal waste facilities, and
community-based housing structure that allows for uniform data collection.

Sampling and participants

A universal sampling technique was employed, including all residents aged 18 years and above who met the
inclusion criteria and consented to participate. The inclusion criteria comprised Malaysian citizens residing in
the longhouse, able to communicate in Malay or Iban, and willing to provide informed consent. Residents who
declined participation were excluded. A total of 51 respondents participated.

Instrumentation

Data were collected using a trilingual (English—Malay—Iban) interview-administered questionnaire adapted
from Eshete et al. (2023). The instrument consisted of four sections:

Section A: Sociodemographic characteristics (gender, age, marital status, ethnicity, education, occupation,
income, household size, and waste collection availability).

Section B: Knowledge on SWM (11 dichotomous “Yes/No” questions).
Section C: Attitude towards SWM (10 Likert-scale items, from 1 = Strongly Disagree to 5 = Strongly Agree).
Section D: Practice on SWM (10 dichotomous “Yes/No” questions).

A pilot test was conducted among 30 respondents from Sibu Jaya, Jalan Oya, and Jalan Lanang to ensure
clarity, reliability, and face validity.
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Data collection

Data collection was conducted through face-to-face interviews by trained enumerators. This method ensured
inclusivity among participants with limited literacy. Informed consent was obtained from each participant
before data collection.

Data analysis

Data were entered and analysed using SPSS Version 27.0.1.0 (IBM Corp., Chicago, USA). Descriptive
statistics (frequency, percentage, mean, and standard deviation) were used to summarise sociodemographic
data and KAP scores. Inferential statistics included independent t-tests and Pearson’s correlation to assess
relationships between variables. A p-value < 0.05 was considered statistically significant.

RESULTS

Sociodemographic characteristics

Among the 51 respondents, the mean age was 47.2 £+ 15.2 years. Females constituted 70.6%, while males made
up 29.4%. Most respondents were lIban (96.1%), Christian (86.3%), and married (80.4%). Educational
attainment was modest, 17.6% had no formal education, 51% had secondary education, and only 2% had
tertiary education. Nearly half (47.1%) had household incomes below RM 1000, and 96.1% reported access to
waste collection services.

Knowledge of solid waste management

Respondents demonstrated moderate knowledge of SWM. Almost all participants (100%) agreed that improper
waste disposal causes environmental pollution, and 90.2% recognised that burning household waste is harmful.
However, only 54.9% knew about composting and 54.9% were aware of bin colour coding systems.

Attitude toward solid waste management

Attitudes were generally positive. Most respondents strongly agreed that SWM is important for community
health (70.6%) and that households are responsible for their own waste (66.7%). A majority (62.7%) strongly
disagreed with burning waste, and 68.6% agreed that more community education is needed.

Practice of solid waste management

Waste handling practices were mixed. While 94.1% disposed of waste in designated collection areas and 84.3%
encouraged proper practices within their households, only 37.3% separated household waste and 31.4%
practiced recycling. Furthermore, 86.3% had never attended a talk on waste management.

Correlation analysis

Age showed significant negative correlations with knowledge (r = —0.408, p = 0.003), attitude (r = -0.351, p =
0.012), and practice (r = —0.286, p = 0.042). Weak but significant positive correlations were observed between
knowledge and attitude (r = 0.424, p = 0.002) and knowledge and practice (r = 0.371, p = 0.007), suggesting
that improved knowledge modestly enhances positive behaviours.

DISCUSSION

This study reveals a persistent and important discrepancy between knowledge, attitude, and actual waste
management practices among rural longhouse communities in Sibu, Sarawak. While respondents demonstrated
moderate knowledge and generally positive attitudes towards solid waste management (SWM), the translation
of these into consistent sustainable practices particularly waste segregation and recycling remains limited. This
divergence reflects a well-documented “knowledge—practice gap” in environmental health behaviour,
suggesting that awareness alone is insufficient to drive behavioural change.
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Critically, the findings indicate that this gap is not merely a result of individual-level deficiencies, but is
strongly shaped by structural and contextual constraints. Despite high awareness of the harmful effects of
improper waste disposal, only a minority of respondents engaged in recycling or waste separation. This
suggests that behavioural intention is constrained by environmental feasibility, consistent with the Theory of
Planned Behaviour, where perceived behavioural control significantly influences action. In the context of rural
Sarawak, limited access to recycling facilities, absence of structured waste segregation systems, and logistical
challenges in waste collection likely reduce the practicality of adopting sustainable practices, regardless of
individual awareness.

Furthermore, the low participation in waste management education programmes (86.3% never attended any
talks) highlights a systemic gap in community engagement and health promotion strategies. Current
interventions appear to be sporadic, urban-centric, or insufficiently tailored to rural sociocultural contexts.
Unlike urban populations, longhouse communities often rely on informal knowledge transmission and
collective norms, which may perpetuate traditional practices such as open burning. This underscores the need
to shift from passive information dissemination to community-embedded, participatory approaches that
actively involve local leaders and utilise culturally appropriate communication channels.

The observed negative association between age and KAP scores provides further insight into behavioural
dynamics within the community. Younger individuals demonstrated higher knowledge and more favourable
practices, likely reflecting greater exposure to formal education, digital information platforms, and
contemporary environmental narratives. In contrast, older populations may adhere to entrenched practices
shaped by historical absence of formal waste systems. This generational divide suggests that interventions
must be age-sensitive, combining digital engagement strategies for younger groups with experiential,
community-based learning for older residents.

Interestingly, education level and income were not significantly associated with KAP outcomes. While this
may initially appear counterintuitive, it likely reflects the relative homogeneity of the study population, as well
as the overriding influence of shared environmental constraints. In such settings, even individuals with higher
awareness or resources are limited by the absence of enabling infrastructure. This finding reinforces the
argument that waste management behaviour in rural settings is less an issue of individual capacity and more a
function of systemic provision and governance.

The weak but significant correlations between knowledge and both attitude and practice further support this
interpretation. While knowledge contributes to shaping positive attitudes, its effect on behaviour remains
modest without supportive conditions. This aligns with emerging evidence that environmental behaviour is co-
produced by knowledge, social norms, infrastructure, and policy enforcement, rather than driven by awareness
alone.

From a policy perspective, the findings expose critical gaps in rural waste governance in Sarawak. Although
national frameworks such as the Solid Waste and Public Cleansing Management Act emphasise structured
waste systems, their implementation in rural and remote areas remains limited. The reliance on centralised
waste management models may not be suitable for geographically dispersed and infrastructure-limited
communities such as longhouses. There is therefore a need to reorient policy towards decentralised,
community-based waste management systems, including small-scale recycling hubs, composting initiatives,
and locally managed waste segregation schemes.

Additionally, enforcement mechanisms appear weak or inconsistently applied in rural contexts, allowing
environmentally harmful practices such as open burning to persist. Strengthening regulatory oversight, coupled
with incentive-based approaches (e.g., community rewards for recycling participation), may enhance
compliance and sustainability.

Overall, this study highlights that addressing SWM challenges in rural Sarawak requires moving beyond
knowledge-based interventions towards integrated, context-sensitive strategies that combine infrastructure
development, behavioural insights, community participation, and policy reform. Without addressing these
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structural determinants, efforts to improve environmental awareness alone are unlikely to achieve meaningful
or sustained behavioural change.

Policy Implications and Recommendations
To address the identified gaps, a multi-level and context-specific approach is required:
1. Decentralised Waste Management Systems

Centralised waste management models are often unsuitable for rural longhouse settings. Policymakers should
promote decentralised approaches, including community-managed recycling points, composting initiatives,
and small-scale waste processing systems adapted to local contexts.

2. Infrastructure and Accessibility Enhancement

The provision of accessible and functional waste segregation facilities is critical. Without enabling
infrastructure, behavioural change interventions are unlikely to succeed. Investment in rural waste logistics,
including regular collection and segregation support, should be prioritised.

3. Community-Based Behavioural Interventions

Interventions should move beyond conventional awareness campaigns towards participatory, community-
driven models. Engagement of longhouse leaders, local health workers, and schools can facilitate culturally
appropriate messaging and enhance collective responsibility.

4. Strengthening Policy Implementation and Enforcement

Existing national policies on solid waste management require stronger enforcement in rural areas. Regulatory
measures against open burning and illegal dumping should be consistently applied, complemented by
incentive-based mechanisms to encourage compliance.

5. Integration of Behavioural Science Approaches

Interventions should incorporate behavioural frameworks such as TPB and HBM to address perceived barriers,
social norms, and behavioural control. Tailored strategies that account for local beliefs and practices are
essential for sustainable impact.

6. Targeted Age-Specific Strategies

Given the generational differences observed, digital and school-based interventions may be effective for
younger populations, while community workshops and peer-led initiatives may be more appropriate for older
residents.

CONCLUSION

This study demonstrates that while rural longhouse communities in Sibu possess moderate knowledge and
generally positive attitudes towards solid waste management, these do not consistently translate into
sustainable practices. The persistence of low recycling and waste segregation behaviours highlights a critical
knowledge—practice gap that is shaped not only by individual awareness but also by structural, environmental,
and sociocultural constraints.

The findings reinforce that behaviour change in environmental health is not solely knowledge-dependent but is
strongly influenced by perceived behavioural control, accessibility of facilities, and prevailing community
norms. The significant influence of age further suggests generational differences in environmental engagement,
necessitating targeted and context-sensitive interventions.
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Importantly, the results underscore that rural waste management challenges in Sarawak are systemic rather
than individual. Without addressing infrastructural limitations, policy implementation gaps, and weak
community engagement, efforts to improve awareness alone are unlikely to yield meaningful or sustained
improvements in practice.

Limitations

This study was limited by its small sample size (n = 51) confined to a single longhouse community, which may
limit generalisability. Limited resources and financial constraint limit the coverage and further data collection.
Data were self-reported and may be subject to recall and social desirability bias. The absence of observational
validation (e.g., waste audits) restricts verification of actual practices. Confounding factors such as access to
education, income, and prior exposure to environmental campaigns were not fully controlled.
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