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ABSTRACT

Introduction: Open waste burning threatens peri-urban communities in Indonesia. This study assessed changes in
knowledge and attitude and descriptively examined reports of burning and burn marks following an HBM-framed leaflet
intervention.

Methods: A quantitative one-group pretest—posttest study was conducted with 100 household heads or adult household
representatives in North Palu District, Indonesia, selected purposively from households that had burned waste in the
past 6 months. The leaflet was developed using Health Belief Model (HBM) constructs as a content framework; however,
these constructs were not measured as separate variables. Knowledge and attitude scores were collected before and
one week after a 15-20-minute face-to-face leaflet education session. Knowledge was scored from 0—8, while attitudes
ranged from 8—40, with higher scores indicating a stronger rejection of open waste burning and greater support for safer
waste management. Paired t-tests were used to estimate changes in mean scores, and behavioural and burn-mark data
were analysed descriptively.

Results: Mean knowledge scores increased from 3.11 (SD = 1.30) to 6.94 (SD = 0.97), with a mean difference of 3.83
points (95% Cl: 3.52—4.14; p < 0.001). The Wilcoxon sensitivity analysis supported the same conclusion for knowledge
(p <0.001). Mean attitude scores increased from 22.98 (SD = 2.49) to 32.87 (SD = 2.81), with a mean difference of 9.89
points (95% CI: 9.18-10.60; p < 0.001). Descriptively, frequent self-reported burning decreased from 39.0% to 3.0%,
and fresh burn marks decreased from 54.0% to 8.0% at one-week follow-up.

Conclusion: The HBM-framed leaflet was linked to short-term gains in knowledge and attitudes about open waste
burning. The behavioural and burn-mark results should be seen as preliminary descriptions rather than proof of lasting
behaviour change or emission reduction. Controlled long-term studies with objective environmental measurements are
needed to establish causal relationships.
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INTRODUCTION

Open waste burning remains a consistent environmental health issue because it releases a complex mix of pollutants directly
into residential air without proper combustion control or emission treatment. Global and regional studies indicate that burning
domestic waste releases particulate matter, carbon monoxide, volatile compounds, and hazardous air pollutants, with
exposure risks increasing when burning occurs close to homes and community activity areas (1,2).

Short-term changes in fine particulate levels can happen quickly around burning sites, while burning municipal solid waste
releases specific hazardous pollutants that depend on fuel type and combustion conditions (3,4). Experimental studies of
household waste burning also show that both gas- and particle emissions contain toxic chemical species, especially when
mixed waste is burned under low-temperature conditions and limited oxygen (5,6). The health risks are not limited to visible
smoke. Open burning can emit persistent organic pollutants, ecotoxic compounds, and chemicals attached to particles,
including polycyclic aromatic hydrocarbons (PAHs) and other by-products of incomplete combustion (7—9). Waste containing
plastics is especially problematic because plastics can produce inhalable toxic aerosols and ash residues, extending exposure
beyond the breathing zone (10,11).

In Indonesia, household disposal by burning remains common; the 2023 national health survey reported that burning was still
the dominant method of household waste management, accounting for 57.2% (12). Evidence from Semarang shows that
household-level open burning contributes to local emissions and health risks, while recent work indicates that different waste
materials may generate exposure to metal-bound particulates (13-15). These findings are consistent with broader urban
waste-management studies showing that limited collection systems, spatial constraints, and informal disposal practices can
sustain waste accumulation and burning in densely populated or peri-urban settlements (16,17). Local research in Palu has
also documented gaps in community knowledge and risk perception regarding the environmental and health consequences
of waste burning, indicating the need for more accessible and context-specific environmental health education (18).

Health education can support risk communication by translating environmental hazards into understandable, personally
relevant, and actionable messages. The Health Belief Model (HBM) is useful for structuring such communication because it
links preventive action to perceived susceptibility, perceived severity, perceived benefits, perceived barriers, cues to action,
and self-efficacy (19). Studies using HBM across different health contexts show that risk appraisal and perceived benefits can
shape preventive intentions and behaviour, although the mechanisms underlying these effects must be interpreted cautiously
when the constructs are not directly measured (20-22).

Most open waste-burning research in Indonesia has focused on emissions, exposure, and waste-management systems rather
than on intervention content designed to change household-level risk perception. Meanwhile, health education studies often
compare media formats without addressing open waste burning as a specific environmental health behaviour. Therefore, this
study provides preliminary evidence for an HBM-framed printed leaflet in a peri-urban Indonesian context, while explicitly
limiting the HBM claim to the development of the leaflet's content. The study aimed to examine short-term changes in
knowledge and attitudes after leaflet education and to descriptively document reported burning practices and burn-mark
observations one week after the intervention.

METHODS

This study used a quantitative one-group pretest—posttest design to examine changes in the same respondents before and
after a leaflet-based educational session. The design was selected as a preliminary community intervention approach
because the study was conducted in a real-world household setting where random allocation and withholding information
from a comparable control group were not feasible during the initial local programme. Consequently, the design supports
interpretation of short-term within-group changes but does not establish definitive causality.

The study was conducted in residential neighbourhoods of the North Palu District, Palu City, Central Sulawesi, Indonesia.
The site was chosen because household waste burning was still common in the community and because the area combines
urban access with peri-urban waste-management challenges. Field research and data collection were carried out from 14
March to 27 March 2026, within the validity period of the ethics approval, which ran from 22 February 2026 to 22 February
2027.

Population, sample, and sampling

The source population consisted of 17,720 household heads registered in the North Palu District, as recorded in the 2023
local population records. A minimum sample was estimated using Slovin's formula with a 10% margin of error, which was
considered acceptable for a preliminary community-level intervention study with limited operational resources. A total of 100
respondents were included.

Purposive sampling was used because the intervention targeted households directly relevant to the practice under study.
Inclusion criteria were: household head or adult household representative responsible for household waste decisions;
residence in the study area for at least one year; self-reported history of burning household waste within the previous six
months; ability to communicate during data collection; and willingness to complete pretest, education, and posttest
procedures. Exclusion criteria were acute iliness at the time of data collection, communication limitations that prevented
completion of the questionnaire, or unavailability at the follow-up visit.
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Leaflet intervention and HBM content framing

The intervention consisted of an A4 tri-fold leaflet printed in full colour, delivered during a 15—-20-minute face-to-face education
session at each respondent's household. The leaflet was reviewed by two health promotion experts before field use. The
HBM was used to organise the educational messages; however, the HBM constructs were not measured as separate
variables, so any explanation of the mechanism is inferential and limited to the content framing. Table 1 summarises the
mapping of HBM constructs to leaflet content.

Table 1. Mapping of HBM constructs to leaflet content
HBM construct Leaflet content Intended educational function

Perceived susceptibility Smoke can enter the house and expose Personalises exposure risk and links open
children, older adults, pregnant women, and  burning to typical household proximity.
household members who stay near burning

sites.
Perceived severity The leaflet explains PM2.5 in non-technical Frames open burning as a serious health
language. and environmental hazard rather than a

harmless routine.

Perceived benefits

Avoiding burning is linked to cleaner air,
less smoke nuisance, safer yards, and
improved community comfort.

Explains how stopping or reducing burning
offers practical benefits.

Perceived barriers

Common barriers such as limited collection,
lack of space, habit, and uncertainty about

Reduces the belief that burning is the sole
disposal method.

alternatives are addressed by feasible

actions: separating organic and inorganic

waste, storing waste safely, composting

organic waste, and using collection points.

Visual warning icons, a household action Provides prompts that can remind
checklist, and a reference to Palu Mayor respondents to avoid burning after the
Regulation Number 37 of 2017 are education session.

included.

Self-efficacy The leaflet provides simple step-by-step Builds confidence that respondents can
household actions that can be performed manage waste through achievable actions.
without specialised equipment.

Note. HBM = Health Belief Model; PM2.5 = fine particulate matter with an aerodynamic diameter <2.5 ym.

Cues to action

Measures and operational definitions

Knowledge was assessed using eight yes-or-no items, with 1 for a correct answer and 0 for an incorrect or ‘do not know’
response. The total knowledge score ranged from 0 to 8, with higher scores reflecting better understanding of the hazards of
open waste burning and safer waste-management strategies. Sample topics included PM2.5 emissions from burning, toxic
emissions from plastic waste, respiratory risks from smoke exposure, bans on uncontrolled burning, and alternatives such as
waste separation and composting.

Attitude was measured using eight statements on a five-point Likert scale from 1 (strongly disagree) to 5 (strongly agree).
Total scores ranged from 8 to 40, with higher scores indicating a more supportive attitude towards avoiding open burning and
adopting safer household waste management. Example statements addressed agreement that burning waste is harmful,
willingness to avoid burning near the house, perceived importance of separating waste, and support for local rules
discouraging open burning.

Burning practice was reported descriptively using three categories: often, sometimes, and never. Field observation of burn
marks was conducted in the household yard or immediate waste-disposal area and classified as new marks, old marks, or
none. New marks referred to visibly recent ash, fresh charred residue, or recently blackened soil; old marks referred to residual
or older burn traces without signs of recent burning. The observational categories were used to complement self-report data,
not to establish inferential evidence of behavioural change.

The knowledge and attitude questionnaires were tested among 30 respondents outside the main sample. ltem validity was
assessed using item-total correlations, and all retained items had Pearson correlation values above the r-table value of 0.361.
Internal consistency was acceptable, with Cronbach's alpha values above 0.70 for both scales.

Data collection procedures

Trained enumerators conducted door-to-door visits. Respondents received information about the study, provided written
informed consent, completed the pretest questionnaire, and participated in the leaflet education session. The posttest was
administered seven days after the intervention using the same knowledge and attitude measures. Self-reported burning
frequency and field observations of burn marks were recorded at both pretest and posttest using a standardised observation
sheet.

Data analysis

Descriptive statistics were used to summarise demographic characteristics, reported burning practices, and burn-mark
observations. Behavioural and observational variables were not analysed inferentially because the categories were meant to
describe only short-term indicators, and the study lacked a control group.

For knowledge and attitude scores, pretest—posttest differences were examined using paired analyses. Normality of difference
scores was assessed using the Shapiro-Wilk test. The paired t-test was used to estimate mean differences and 95%
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confidence intervals because mean change was the primary estimand. Because the knowledge-score difference was not
normally distributed, a Wilcoxon signed-rank sensitivity analysis was conducted to assess whether the statistical conclusion
remained consistent under a nonparametric approach. Statistical interpretation followed the principle that nonparametric
sensitivity analysis is appropriate when distributional assumptions may influence inference (23). All analyses were carried out
using SPSS version 26. Cohen'’s d for paired comparisons was calculated as dz, using the mean difference between the final
and initial test results divided by the standard deviation of the paired difference scores.

Ethical approval

This study met the ethical standards for human health research, as outlined in the WHO 2011 Standards and the CIOMS
2016 Guidelines. The Research Ethics Approval letter was issued by the Palu Polytechnic Health Ministry Ethics Committee,
with registration number 000859/KEPK POLTEKKES KEMENKES PALU/2026, and is valid from 22 February 2026 to 22
February 2027.

RESULTS

The findings are presented in the following sequence: respondent characteristics, descriptive behavioural and environmental
observation findings, normality assessment, and pretest—posttest comparisons of knowledge and attitude scores. Respondent
characteristics are described to provide contextual information on the social background of the study population, as
educational level, occupation, and household roles may influence access to environmental health information and waste
management practices. The behavioural and observational data are reported descriptively, while changes in knowledge and
attitude scores are examined using paired statistical analysis, with additional caution in interpretation given the one-group
pretest—posttest design. Table 2 presents the demographic profile of the respondents.

Table 2. Demographic characteristics of respondents

Characteristics Category Frequency %
Gender Female 58 58
Male 42 42

Education Not in education / Primary school 26 26
Lower secondary school 29 29

Upper secondary school 18 18

Higher education (Diploma/Bachelor’s degree) 27 27

Occupation Trader / Entrepreneur 29 29
Farmer / Fisherman / Labourer 26 26

Office Employee (Civil Servant / Private Sector) 24 24

Housewife / Not Working 21 21

Source: Primary Data, 2026

As shown in Table 2, most respondents were women (58.0%). The largest educational group comprised respondents who
had completed lower secondary school (29.0%), followed by those with higher education (27.0%). The largest occupational
group was traders/entrepreneurs (29.0%), followed by farmers/fishermen/labourers (26.0%).

Table 3 presents reported burning practices and burn-mark observations. These data are descriptive and should not be
interpreted as inferential evidence of behavioural effectiveness.

Table 3. Descriptive distribution of reported burning practice and burn-mark observation

Variable Category Pretest n (%) Posttest n (%) Interpretation
Reported frequency of Often 39 (39.0) 3(3.0) Short-term  descriptive
burning waste decrease
Sometimes 46 (46.0) 25 (25.0) Short-term  descriptive
decrease
Never 15 (15.0) 72 (72.0) Short-term  descriptive
increase
Burn-mark observation New marks 54 (54.0) 8 (8.0) Short-term  descriptive
decrease
Old marks 31(31.0) 61 (61.0) Residual indication of
previous burning
None 15 (15.0) 31(31.0) Short-term  descriptive
increase

Source: Primary data, 2026.
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Normality testing and the analytic decision are shown in Table 4.

Table 4. Shapiro—Wilk normality test for pretest—posttest score differences

Variable Difference tested W statistic p-value Analytic decision

Knowledge Posttest — pretest 0.958 0.003 Mean difference
reported; Wilcoxon
sensitivity analysis
added

Attitude Posttest — pretest 0.979 0.106 Paired-sample t-test
used

Source: Primary data, 2026.

Changes in knowledge and attitude scores are presented in Table 5.

Table 5. Changes in knowledge and attitude scores before and after leaflet education
Variable Score range Pretest mean Posttest Mean 95% CI Cohen’s d p-value
(SD) mean (SD) difference
Knowledge 0-8 3.11 (1.30) 6.94 (0.97) 3.83 3.52-4.14 2.46 <0.001*
Attitude 8-40 22.98 (2.49) 32.87 (2.81) 9.89 9.18-10.60 2.75 <0.001
Note. *The Wilcoxon signed-rank sensitivity analysis for knowledge also supported a statistically significant pretest—posttest increase (p <
0.001). Cl = confidence interval; SD = standard deviation. Source: Primary data, 2026. Cohen’s d represents d, for paired data, standardised
by the standard deviation of the paired difference scores.

Knowledge scores increased from a mean of 3.11 (SD = 1.30) before education to 6.94 (SD = 0.97) one week after education.
The mean difference was 3.83 points (95% CI: 3.52-4.14; p < 0.001). Because the knowledge-score difference was not
normally distributed, a Wilcoxon signed-rank sensitivity analysis was also conducted and supported the same statistical
conclusion (p < 0.001).

Attitude scores increased from a mean of 22.98 (SD = 2.49) to 32.87 (SD = 2.81). The mean difference was 9.89 points (95%
Cl: 9.18-10.60; p < 0.001). The large standardised mean differences indicate substantial within-group changes in the
measured scores, but they should not be interpreted as proof of causal effectiveness because this study had no control group.

DISCUSSION

Principal findings

This study found statistically significant short-term increases in knowledge and attitude scores one week after a face-to-face
HBM-framed leaflet education session. The findings indicate that the leaflet was associated with improved cognitive and
affective responses to open waste burning in this peri-urban community. However, because the study used a one-group
pretest—posttest design, the findings should be interpreted as before-and-after associations rather than definitive evidence
that the leaflet alone caused the observed changes.

How the HBM-framed leaflet may have supported knowledge and attitude change

The leaflet may have supported knowledge improvement by turning invisible hazards into concrete, locally recognisable
messages. Perceived susceptibility was addressed by explaining that smoke can enter homes and affect children, older
adults, and other household members; perceived severity was addressed by simplifying information on PM2.5, toxic organic
pollutants, and plastic-burning emissions. This risk translation is important because environmental health literacy depends
not only on exposure information but also on residents' ability to connect that information to familiar household practices
(24,25).

The shift in attitude can also be understood through the HBM framework used in the leaflet. Perceived benefits were framed
in terms of cleaner air, reduced smoke nuisance, and safer household surroundings, while perceived barriers were addressed
through practical alternatives such as sorting, storage, composting, and the use of collection points. This interpretation is
consistent with HBM-based studies showing that perceived benefits, barriers, susceptibility, and self-efficacy can shape
prevention-oriented intentions across different health and environmental contexts (26—28).

The leaflet also served as a cue to action by combining brief warnings, images, a household checklist, and a reference to
Palu Mayor Regulation Number 37 of 2017. The inclusion of step-by-step actions was intended to support self-efficacy
because residents might recognise the danger of burning but still continue the practice if they do not believe feasible
alternatives exist. However, this study did not measure HBM constructs separately; thus, the HBM mechanism remains a
plausible explanation of the intervention content rather than an empirically tested mediation pathway.

Role of printed visual media in peri-urban environmental health education

Printed leaflets remain relevant in settings where digital access, digital literacy, or sustained internet use may be inconsistent.
Comparative education studies suggest that leaflets can boost recall and knowledge when the information is brief, visually
organised, and available for repeated reading, although digital and audiovisual media might be more effective in other
situations (29-32). In this study, the face-to-face explanation may have reinforced the leaflet messages by allowing
respondents to ask questions and relate the message to their own waste practices.

Visual organisation is especially important when discussing technical terms like PM2.5, dioxins, and PAHs. Systematic
evidence on visual-based health literacy efforts shows that graphics can lower cognitive load and help audiences with different
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educational backgrounds better understand risk information (33). This is relevant to the current sample, where respondents
had varied educational and occupational backgrounds.

At the same time, the findings should not be used to claim that printed materials are universally superior to digital media.
Rather, the contribution of this study is more specific: a locally tailored printed leaflet, delivered face-to-face and framed in
terms of behavioural constructs, was associated with short-term changes in knowledge and attitudes in a peri-urban
Indonesian setting where open burning remains common.

Interpretation of reported burning practice and burn-mark observation

The descriptive reduction in the frequency of self-reported burning and fresh burn marks is encouraging, but it must be
interpreted with caution. These variables were not tested inferentially, were assessed only one week after education, and
may reflect short-term attention to the study rather than sustained behavioural change. Self-reported pro-environmental
behaviour is also vulnerable to social desirability bias, especially when respondents know that the practice is discouraged
(34).

Burn-mark observations provide useful contextual information because they do not rely solely on verbal reports. However,
these observations are not direct measures of emissions, burning volume, or sustained household waste management. The
reduction in fresh burn marks could also reflect temporary changes in waste collection, weather, inspection awareness,
researcher presence, or delayed burning rather than full cessation of the practice. Such research participation effects are
consistent with the broader literature on behavioural reactivity to observation (35).

Therefore, the behavioural findings should be described as short-term descriptive indicators that accompany changes in
scores. Making stronger claims regarding reduced burning, reduced emissions, or stable behaviour would require a control
group, longer follow-up, repeated unobtrusive observations, waste-volume documentation, and ambient air-quality monitoring.

Scientific and policy implications

The study provides preliminary empirical evidence for integrating environmental health literacy with a behavioural theory
framework in household waste-burning education. This is relevant because open burning is sustained not only by a lack of
knowledge but also by limitations in waste services, social norms, perceived convenience, and the absence of practical
alternatives. A leaflet alone should therefore be seen as a communication component within a broader waste-management
strategy rather than as a stand-alone solution.

For local implementation, the leaflet could be used by environmental health officers, community health workers, or
neighbourhood leaders as an advocacy and counselling tool. Its use should be combined with household waste separation,
support for composting, reliable refuse collection, and consistent enforcement of local regulations. Broader reviews of waste
mismanagement and plastic burning highlight that awareness campaigns are unlikely to succeed without accessible disposal
options and system-level support (36).

Limitations and cautions

This study has several limitations. First, the one-group pretest—posttest design does not control for history, maturation,
repeated testing, or researcher-attention effects. Second, purposive sampling limits generalisability beyond households with
a recent history in the North Palu District. Third, HBM constructs were used to frame leaflet content but were not measured
separately; therefore, the study cannot demonstrate which HBM construct contributed most strongly to the observed score
changes. Fourth, behavioural and burn-mark variables were assessed descriptively after only one week, so they cannot
demonstrate sustained behavioural transformation. Fifth, self-reported burning practices may be affected by social desirability
bias, whereas burn-mark observation cannot quantify burning volume, pollutant concentrations, or exposure reductions.
Finally, the study did not include objective environmental measurements, such as PM2.5, black carbon, or monitoring of toxic
organic pollutants.

Recommendations for future research

Future studies should use controlled or cluster-randomised designs to compare HBM-framed leaflets with standard
counselling, digital education, or combined communication strategies. A longer follow-up is needed to assess knowledge
retention, attitude stability, and persistence of non-burning behaviour. Future instruments should measure HBM constructs
directly, allowing mediation pathways to be analysed rather than inferred from intervention content. Research should also
integrate objective environmental and waste-management indicators, including repeated burn-site observations, waste-
volume records, service-availability data, and ambient PM2.5 or black carbon measurements. Such evidence would allow
stronger conclusions about whether education contributes to reductions in actual burning and local pollutant exposure.

CONCLUSION

The HBM-framed leaflet education was associated with statistically significant short-term increases in knowledge and attitudes
regarding open waste burning among household heads or adult household representatives in North Palu District. Descriptive
findings also showed reductions in the frequency of self-reported burning and in the number of fresh burn marks at the one-
week follow-up. These behavioural observations should be interpreted as preliminary short-term indications, not as evidence
of sustained behaviour change or emission reduction. The study supports the potential use of locally tailored printed leaflets
in environmental health education, but stronger causal claims require controlled, longitudinal studies that directly measure
HBM constructs, household waste practices, and objective environmental outcomes.

jurnal.unismuhpalu.ac.id/index.php/mppki Page 1596



Media Publ. Promosi Kesehatan Indones. Mustafa et al.

DECLARATIONS

Author contributions: Mustafa: Conceptualization, Methodology, Investigation, Writing — original draft, Writing — review & editing.
Amsal, Ros Arianty: Investigation, Validation, Supervision. I[dayani Sangadjisowohy, Siti Jubaida Lutiah: Resources, Formal analysis,
Writing — review & editing.

Conflicts of interest: The authors declare no conflicts of interest.

Declaration of Generative Al And Al-Assisted Technologies in the Writing Process: During manuscript preparation and
revision, the authors used Gemini 3.1 Pro, ChatGPT (GPT-5.6 Sol), and Grammarly v1.2.284.1936 solely for language editing,
including grammar, sentence clarity, and readability. These tools were not used to generate or modify research data, conduct
statistical analyses, select results, or compile references. All suggested changes were reviewed and edited by the authors, who take
responsibility for the final manuscript.

Source of Funding Statements: This research received funding from the DIPA of Poltekkes Kemenkes Palu (contract number
HK.03.01/F.XLI1/841.1/2026). The funding institution was not involved in the design, implementation, data analysis, interpretation, or
preparation of this manuscript.

Acknowledgments: The authors thank 1) the Director and head of the Research and Community Service Centre of Poltekkes
Kemenkes Palu, who provided funding support for the implementation of this research; 2) the Ethics Committee of Poltekkes
Kemenkes Palu, which reviewed and issued the ethical feasibility approval. Appreciation is also extended to the local government of
North Palu District and the Civil Registration and Population Office of Palu City for their support in data access, as well as to all
cadres and heads of families who participated in the educational intervention.

REFERENCES

1. Jakhar R, Samek L, Styszko K. A Comprehensive Study of the Impact of Waste Fires on the Environment and Health.
Sustainability [Internet]. 2023 Sep;15(19):14241. doi:10.3390/su151914241. Available from: https://www.mdpi.com/2071-
1050/15/19/14241

2. Wiedinmyer C, Yokelson RJ, Gullett BK. Global emissions of trace gases, particulate matter, and hazardous air pollutants from
open burning of domestic waste. Environ Sci Technol [Internet]. 2014 Aug 19 [cited 2026 Jul 1];48(16):9523-9530.
doi:10.1021/es502250z. Available from: https://pubmed.ncbi.nim.nih.gov/25019173/

3. Cheng K, Hao W, Wang Y, Yi P, Zhang J, Ji W. Understanding the emission pattern and source contribution of hazardous air
pollutants from open burning of municipal solid waste in China. Env Pollut [Internet]. 2020 Aug;263(Pt A):114417. doi:
10.1016/j.envpol.2020.114417. Available from: https://www.sciencedirect.com/science/article/abs/pii/S0269749120304826

4. Krecl P, de Lima CH, Dal Bosco TC, Targino AC, Hashimoto EM, Oukawa GY. Open waste burning causes fast and sharp
changes in particulate concentrations in peripheral neighborhoods. Sci Total Env [Internet]. 2021 Apr; 765:142736. doi:
10.1016/j.scitotenv.2020.142736. Available from: https://www.sciencedirect.com/science/article/abs/pii/S0048969720362653

5. Wang X, Firouzkouhi H, Chow JC, Watson JG, Ho SSH, Carter W, et al. Chemically speciated air pollutant emissions from open
burning of household solid waste from South Africa. Atmos Chem Phys [Internet]. 2023 Dec 15 [cited 2026 Aug 7];23(24):15375-
15393. doi:10.5194/acp-23-15375-2023. Available from: https://acp.copernicus.org/articles/23/15375/2023/

6. Wang X, Firouzkouhi H, Chow JC, Watson JG, Carter W, De Vos ASM. Characterization of gas and particle emissions from open
burning of household solid waste from South Africa. Atmos Chem Phys [Internet]. 2023 Aug 11;23(15):8921-8937.
doi:10.5194/acp-23-8921-2023. Available from: https://acp.copernicus.org/articles/23/8921/2023/

7. Elehinafe F, Okedere O, Ayeni A, Ajewole T. Hazardous Organic Pollutants from Open Burning of Municipal Wastes in Southwest
Nigeria. J Ecol Eng [Internet]. 2022 Sep;23(9):288-296. do0i:10.12911/22998993/150647. Available from:
http://www.jeeng.net/Hazardous-Organic-Pollutants-from-Open-Burning-of-Municipal-Wastes-in-Southwest-
Nigeria,150647,0,2.html

8. Kovats N, Hubai K, Sainnokhoi T-A, Eck-Varanka B, Hoffer A, Téth A, et al. Ecotoxic emissions generated by illegal burning of
household waste. Chemosphere [Internet]. 2022 Jul; 298:134263. doi: 10.1016/j.chemosphere.2022.134263. Available from:
https://www.sciencedirect.com/science/article/pii/S0045653522007561

9. Noblet C, Besombes J-L, Lemire M, Pin M, Jaffrezo J-L, Favez O, et al. Emission factors and chemical characterization of
particulate emissions from garden green waste burning. Sci Total Env [Internet]. 2021 Dec; 798:149367. doi:
10.1016/j.scitotenv.2021.149367. Available from: https://www.sciencedirect.com/science/article/abs/pii/S0048969721044405

10. Wu D, Li Q, Shang X, Liang Y, Ding X, Sun H, et al. Commodity plastic burning as a source of inhaled toxic aerosols. J Hazard
Mater [Internet]. 2021 Aug; 416:125820. doi: 10.1016/j.jhazmat.2021.125820. Available from:
https://www.sciencedirect.com/science/article/abs/pii/S0304389421007846

11. Pathak G, Nichter M, Hardon A, Moyer E. The Open Burning of Plastic Wastes is an Urgent Global Health Issue. Ann Glob Heal
[Internet]. 2024 [cited 2026 Jul 41;90(1):3. doi:10.5334/A0OGH.4232. Available from:
https://pmc.ncbi.nim.nih.gov/articles/PMC10786097/

12. Badan Kebijakan Pembangunan Kesehatan. Survei Kesehatan Indonesia (SKI) dalam Angka [Internet]. Jakarta: Badan
Kebijakan Pembangunan Kesehatan; 2024. Available from: https://repository.badankebijakan.kemkes.go.id/id/eprint/5539/

13. Ramadan BS, Rachman |, Matsumoto T. Activity and emission inventory of open waste burning at the household level in
developing countries: a case study of Semarang City. J Mater Cycles Waste Manag [Internet]. 2022;24(3):1194-1204.
doi:10.1007/s10163-022-01371-3. Available from: https://link.springer.com/article/10.1007/s10163-022-01371-3

14. Ramadan BS, Rosmalina RT, Syafrudin, Munawir, Khair H, Widiyanti A, et al. Potential exposure to metals-bound particulate
during open burning of different waste materials. Environ Monit Assess [Internet]. 2025 Apr;197(4):495. doi:10.1007/s10661-025-
13946-2. Available from: https://pubmed.ncbi.nim.nih.gov/40164940/

15. Ramadan BS, Rosmalina RT, Syafrudin, Munawir, Khair H, Rachman |, et al. Potential Risks of Open Waste Burning at the
Household Level: A Case Study of Semarang, Indonesia. Aerosol Air Qual Res [Internet]. 2023 May;23(5):220412.
doi:10.4209/aaqr.220412. Available from: https://aaqr.org/articles/aaqgr-22-11-aac22-0412

16. Soesilo NI, Alfarizi M. Psycho-social conditions of urban communities in the complexity of waste management: Are awareness
and waste banks the main solution? Socioecon Plann Sci [Internet]. 2024 Jun 1 [cited 2026 Jul 4]; 93:101834. doi:
10.1016/J.SEPS.2024.101834. Available from: https://www.sciencedirect.com/science/article/abs/pii/S0038012124000338

jurnal.unismuhpalu.ac.id/index.php/mppki Page 1597


https://www.mdpi.com/2071-1050/15/19/14241
https://www.mdpi.com/2071-1050/15/19/14241
https://pubmed.ncbi.nlm.nih.gov/25019173/
https://www.sciencedirect.com/science/article/abs/pii/S0269749120304826
https://www.sciencedirect.com/science/article/abs/pii/S0048969720362653
https://acp.copernicus.org/articles/23/15375/2023/
https://acp.copernicus.org/articles/23/8921/2023/
http://www.jeeng.net/Hazardous-Organic-Pollutants-from-Open-Burning-of-Municipal-Wastes-in-Southwest-Nigeria,150647,0,2.html
http://www.jeeng.net/Hazardous-Organic-Pollutants-from-Open-Burning-of-Municipal-Wastes-in-Southwest-Nigeria,150647,0,2.html
https://www.sciencedirect.com/science/article/pii/S0045653522007561
https://www.sciencedirect.com/science/article/abs/pii/S0048969721044405
https://www.sciencedirect.com/science/article/abs/pii/S0304389421007846
https://pmc.ncbi.nlm.nih.gov/articles/PMC10786097/
https://repository.badankebijakan.kemkes.go.id/id/eprint/5539/
https://link.springer.com/article/10.1007/s10163-022-01371-3
https://pubmed.ncbi.nlm.nih.gov/40164940/
https://aaqr.org/articles/aaqr-22-11-aac22-0412
https://www.sciencedirect.com/science/article/abs/pii/S0038012124000338

Media Publ. Promosi Kesehatan Indones. Mustafa et al.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Yang J. Waste accumulation in Jakarta’s slums: Neoliberal flows of waste distribution. Geoforum [Internet]. 2024 Mar;
150:103994. doi: 10.1016/j.geoforum.2024.103994. Available from:
https://www.sciencedirect.com/science/article/pii/S0016718524000551

Mustafa M, Arianty R, Sidebang P, Nasrun I. Persepsi dan Pengetahuan Masyarakat tentang Bahaya Pembakaran Sampah
Terhadap Lingkungan dan Kesehatan di Palu, Indonesia. Jurnal Promotif Preventif [Internet]. 2025 Oct 26;8(5):1102-1112.
doi:10.47650/jpp.v8i5.2059. Available from: https://journal.unpacti.ac.id/index.php/JPP/article/view/2059

Alyafei A, Easton-Carr R. The Health Belief Model of Behavior Change. StatPearls [Internet]. 2024 May 19 [cited 2026 Jul 4];
Available from: https://www.ncbi.nlm.nih.gov/books/NBK606120/

Alhalaseh L, Fayoumi H, Khalil B. The Health Belief Model in predicting healthcare workers’ intention for influenza vaccine uptake
in Jordan. Vaccine [Internet]. 2020 Oct;38(46):7372-7378. doi: 10.1016/j.vaccine.2020.09.002. Available from:
https://www.sciencedirect.com/science/article/abs/pii/S0264410X20311282

Azadi NA, Ziapour A, Lebni JY, Irandoost SF, Abbas J, Chaboksavar F. The effect of education based on health belief model on
promoting preventive behaviors of hypertensive disease in staff of the Iran University of Medical Sciences. Arch Public Health
[Internet]. 2021 May 5;79(1):69. doi:10.1186/s13690-021-00594-4. Available from:
https://link.springer.com/article/10.1186/s13690-021-00594-4

Karl JA, Fischer R, Druica E, Musso F, Stan A. Testing the Effectiveness of the Health Belief Model in Predicting Preventive
Behavior During the COVID-19 Pandemic: The Case of Romania and Italy. Front Psychol [Internet]. 2022 Jan 12 [cited 2026 Jul
4]; 12:627575. doi:10.3389/FPSYG.2021.627575. Available from: https://pubmed.ncbi.nim.nih.gov/35095628/

Wilcoxon F. Individual Comparisons by Ranking Methods. Biometrics Bull [Internet]. 1945 Dec;1(6):80-83. doi:10.2307/3001968.
Available from: https://www.jstor.org/stable/3001968

Gupta PK, Jogdand K, Yerpude P, Haggani MH, Suheb MA, Sen N. Evaluating the Impact of Digital Health Literacy on the
Adoption of Preventive Health Measures in Socioeconomically Vulnerable Communities: A Narrative Review. Cureus [Internet].
2025  Oct 10 [cited 2026  Jul  4];17(10): e94276.  doi:10.7759/CUREUS.94276.  Available  from:
https://pmc.ncbi.nim.nih.gov/articles/PMC 12596820/

Taflinger S, Sattler S. A situational test of the health belief model: How perceived susceptibility mediates the effects of the
environment on behavioral intentions. Soc Sci Med [Internet]. 2024 Apr; 346:116715. doi: 10.1016/j.socscimed.2024.116715.
Available from: https://www.sciencedirect.com/science/article/pii/S027795362400159X

Karimi M, Asadipour M, Bakhtiar M, Asadollahi A, Ardakani MSZ. Effect of a health belief model-based intervention on oral self-
care and quality of life in adults with type 2 diabetes: a quasi-experimental study. Sci Rep [Internet]. 2025 Sep 1;15(1):32247.
doi:10.1038/s41598-025-18239-9. Available from: https://www.nature.com/articles/s41598-025-18239-9

Martinez B, Beck C, Ghosh JK. Utilizing the Health Belief Model to understand heat mitigation behaviors in the United States:
Results of an online panel survey. PLoS One [Internet]. 2025 Oct 14;20(10): e0334697. doi: 10.1371/journal.pone.0334697.
Available from: https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0334697

Rutu PA, G FN, Nurmaladewi. Analisis Hubungan Komponen Health Belief Model dengan Perilaku Pengelolaan Sampah Pada
Masyarakat Pesisir. J Sains dan Kesehat [Internet]. 2025 May;4(1):1-8. doi:10.57151/jsika.v4i1.1022. Available from:
https://www.ejournal.poltekbaubau.ac.id/index.php/jsika/article/view/1022

Hansen S, Jensen TS, Schmidt AM, Strem J, Vistisen P, Haybye MT. The Effectiveness of Video Animations as a Tool to Improve
Health Information Recall for Patients: Systematic Review. J Med Internet Res [Internet]. 2024 [cited 2026 Jul 4];26: €58306.
doi:10.2196/58306. Available from: https://pubmed.ncbi.nim.nih.gov/39753224/

Nassar AA, Aboalshamat KT, Alsanei BS, Alghamdi AS, Fudah AA, Alhilou AM. The effect of educational animation compared
to leaflets on patients’ knowledge regarding root canal treatment: a randomized controlled trial. BMC Med Educ [Internet]. 2024
Dec 1 [cited 2026 Jul 4];24(1):808. doi:10.1186/S12909-024-05812-5. Available from:
https://pubmed.ncbi.nim.nih.qov/39075457/

Gaffar BO, Alkhaldi A, Alshehri T, Altayyar R, Farooqi FA, Bakhurji E, et al. Impact of educational video intervention to improve
oral health knowledge and beliefs among physicians and nurses. BMC Oral Health [Internet]. 2025 Apr 3;25(1):479.
doi:10.1186/s12903-025-05685-0. Available from: https://link.springer.com/article/10.1186/s12903-025-05685-0

Madhu M, Ravindra BN, Surabhi KS, Raghunath DK, Shobha M, Rajesh V. Evaluation of a Menstrual Hygiene Education Program
for Adolescent Girls in Rural India. Nurs Womens Health [Internet]. 2024 Dec;28(6):446-456. doi: 10.1016/j.nwh.2024.08.002.
Available from: https://pubmed.ncbi.nim.nih.qov/39488767/

Galmarini E, Marciano L, Schulz PJ. The effectiveness of visual-based interventions on health literacy in health care: a systematic
review and meta-analysis. BMC Health Serv Res [Internet]. 2024 Dec 1 [cited 2026 Jul 4];24(1):718. doi:10.1186/S12913-024-
11138-1. Available from: https:/pubmed.ncbi.nim.nih.qov/38862966/

Kormos C, Gifford R. The validity of self-report measures of proenvironmental behavior: A meta-analytic review. J Environ
Psychol [Internet]. 2014 Dec; 40:359-371. doi: 10.1016/j.jenvp.2014.09.003. Available from:
https://www.sciencedirect.com/science/article/abs/pii/S0272494414000851

McCambridge J, Witton J, Elbourne DR. Systematic review of the Hawthorne effect: New concepts are needed to study research
participation effects. J Clin Epidemiol [Internet]. 2014 Mar 1 [cited 2026 Jul 4];67(3):267-277. doi:
10.1016/J.JCLINEPI.2013.08.015. Available from: https://www.sciencedirect.com/science/article/pii/S0895435613003545
Ferronato N, Torretta V. Waste Mismanagement in Developing Countries: A Review of Global Issues. Int J Environ Res Public
Health [Internet]. 2019 Mar;16(6):1060. doi:10.3390/ijerph16061060. Available from: https:/www.mdpi.com/1660-
4601/16/6/1060

COPYRIGHT & LICENSING
@ @ @ G Copyright © 2026 Media Publikasi Promosi Kesehatan Indonesia
This work is licensed under a Creative Commons Attribution-ShareAlike 4.0 International License.

jurnal.unismuhpalu.ac.id/index.php/mppki Page 1598


https://www.sciencedirect.com/science/article/pii/S0016718524000551
https://journal.unpacti.ac.id/index.php/JPP/article/view/2059
https://www.ncbi.nlm.nih.gov/books/NBK606120/
https://www.sciencedirect.com/science/article/abs/pii/S0264410X20311282
https://link.springer.com/article/10.1186/s13690-021-00594-4
https://pubmed.ncbi.nlm.nih.gov/35095628/
https://www.jstor.org/stable/3001968
https://pmc.ncbi.nlm.nih.gov/articles/PMC12596820/
https://www.sciencedirect.com/science/article/pii/S027795362400159X
https://www.nature.com/articles/s41598-025-18239-9
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0334697
https://www.ejournal.poltekbaubau.ac.id/index.php/jsika/article/view/1022
https://pubmed.ncbi.nlm.nih.gov/39753224/
https://pubmed.ncbi.nlm.nih.gov/39075457/
https://link.springer.com/article/10.1186/s12903-025-05685-0
https://pubmed.ncbi.nlm.nih.gov/39488767/
https://pubmed.ncbi.nlm.nih.gov/38862966/
https://www.sciencedirect.com/science/article/abs/pii/S0272494414000851
https://www.sciencedirect.com/science/article/pii/S0895435613003545
https://www.mdpi.com/1660-4601/16/6/1060
https://www.mdpi.com/1660-4601/16/6/1060
https://creativecommons.org/licenses/by-sa/4.0/

