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Abstract 

Background  

Drowning is a significant global public health issue, disproportionately affecting populations 

in low- and middle-income countries, including Indonesia. With its vast geography, large population, 

and high disaster risk, Indonesia is particularly susceptible to unintentional drowning. However, 

limited information is available on drowning in Indonesia. This study aimed to investigate mortality 

rates, risk factors, and prevention of unintentional drowning in Indonesia, as well as their 

interconnectedness with socio-ecological approaches to health promotion. 

Methods  

This study was conducted as an explanatory sequential mixed methods study, comprising 

three phases: 1) scoping review; 2) population-based retrospective cohort study; and 3) exploratory 

qualitative study. The scoping review gathered peer-reviewed studies and grey literature on 

unintentional, water transport-related, and disaster-related drowning in Indonesia. The cohort study 

analysed the Global Burden of Disease (GBD) 2019 Study data to assess drowning trends, mortality 

rates, risk factors, and burden at both national and sub-national levels. Focus group discussions were 

conducted in West Nusa Tenggara, one of the most drowning-prone areas, with parents and village 

community leaders. 

Results  

The study identified the urgent need to advance drowning prevention through robust data 

collection, and to tailor drowning prevention strategies to address the heightened risk among 

children, particularly in less developed provinces of Indonesia. The study also highlighted the need for 

low-cost, culturally appropriate community-based prevention interventions to reduce drowning risks, 

especially in Indonesian rural communities. 

Conclusion  

The study highlighted the need to: i) standardise and integrate national reporting on health, 

mortality, and disaster data; ii) develop cost-effective, culturally sensitive community-based 

prevention strategies for high-risk populations; iii) build resilience in disaster-prone communities; and 

iv) integrate drowning prevention into regulatory frameworks across water safety, disaster risk 

management, climate change mitigation and adaptation, boating and maritime safety, early childhood 

care, education, health, development planning, and efforts to alleviate socioeconomic disparities in 

Indonesia. 
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Executive Summary 

Background 

Drowning is a significant global public health issue, disproportionately affecting populations 

in low- and middle-income countries (LMICs), including Indonesia. Indonesia's vast geography, 

comprising 17,500 islands, and a population exceeding 270 million, combined with its status as one of 

the world’s most disaster-prone areas—experiencing an average of 3,615 natural disasters annually, 

with a high risk for tsunamis and floods—increases the risk of unintentional drowning, disaster-related 

drowning, and water-transport-related drowning. However, limited information is available on 

unintentional drowning in Indonesia.  

Research Aims 

This study aimed to investigate mortality rates, risk factors and prevention of unintentional 

drowning deaths in Indonesia, as well as the interconnection of these aspects with socio-ecological 

approaches of health promotion.  

Research Questions 

This study answered these following questions: 

1. What are unintentional drowning mortality rates in Indonesia? 

2. What are unintentional drowning risk factors in Indonesia? 

3. What drowning prevention strategies and water safety regulations have been implemented 

in Indonesia? 

4. What are Indonesian parents' and community perceptions and practices regarding child 

drowning risk and prevention? 

5. What gaps exist in unintentional drowning prevention strategies in Indonesia from a health 

promotion perspective? 

Methods 

This study was conducted as an explanatory sequential mixed methods study, comprising 

three phases: 1) scoping review; 2) population-based retrospective cohort study; and 3) exploratory 

qualitative study. The scoping review was conducted to analyse peer-reviewed studies, government 

reports and policy documents on unintentional drowning, water transport-related drowning, and 

disaster-related drowning, published in English and Indonesian language, using MEDLINE (Ovid), 
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CINAHL, Informit, PsycINFO (ProQuest), Scopus, SafetyLit, BioMed Central and Google Scholar, 

Indonesian journal databases, and government agencies’ websites. The search included all relevant 

literature published up until May 2023 to capture as extensive a range of information as possible on 

drowning incidences and prevention measures in Indonesia. 

The quantitative phase was undertaken as a population-based retrospective cohort study, 

analysing unintentional drowning data sourced from the Global Burden of Disease (GBD) 2019 Study 

database to generate estimates of mortality and incidence rates, trends, years lived with disability 

(YLDs), and disability adjusted life years (DALYs) for unintentional drowning at national and sub-

national level of 34 provinces of Indonesia between 2005 and 2019. The population-based 

retrospective cohort study identified under-five children as being at particular risk for drowning, hence 

the exploratory qualitative study was designed to further explore drowning in this priority group.   

Focus group discussions were conducted with parents of children under-five years and village 

community leaders, recruited with purposive and snowball sampling, residing in villages of West Nusa 

Tenggara Province, one of the most drowning-prone settings in Indonesia with high under-five 

drowning mortality rates and one of the poorest health-performing provinces nationwide with high 

rates of all-cause mortality among under-five children. Thematic analysis was guided by Braun and 

Clarke’s framework, using both deductive and inductive approaches. 

Results 

The study identified a paucity of information on unintentional, water transport-related, and 

disaster-related drowning rates, risk factors, and prevention in Indonesia. A decline in unintentional 

drowning mortality rates was observed between 2005 and 2019, with an average annual mortality 

rate of 2.58/100,000. However, incidence rates were constant.  

Males in Indonesia were 1.81 (95% CI: 1.79 - 1.84) times more likely than females to fatally 

drown.  The highest rate of mortality was consistently identified among the under-five populations, 

with average annual mortality rates of 9.67/100,000 across both sexes. Children under five years of 

age, individuals aged 70 years and older, and children aged 5-14 years were 3.67 (95% CI: 3.63 - 3.72), 

2.5 (95% CI: 2.45 - 2.56), and 1.97 (95% CI: 1.94 – 2.00) times more likely to fatally drown, respectively, 

compared to those aged 15 to 49 years old. Distributions of drowning deaths vary depending on 

region, with mortality higher in provinces of Kalimantan, Papua, Sulawesi, Maluku, Nusa Tenggara, 

and Sumatra. This study identified the urgent need to advance drowning prevention through robust 

data collection, and tailor drowning prevention strategies to address the heightened risk among 

children under five, particularly in less developed provinces in central and eastern Indonesia.  
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The qualitative study identified limited community understanding of the preventability, 

vulnerability, and risk factors of child drowning; limited community concerns regarding water-related 

disasters as relevant drowning risk factors; and the need for low-cost and culturally appropriate 

community-based drowning prevention interventions to reduce the risk of child drowning, particularly 

in rural areas of Indonesia 

The study findings underlined the urgent need for further investigation and strengthening of: 

i) standardised and integrated national reporting structures for health, mortality, and disaster data; ii) 

risk identification and targeted prevention; iii) enhancing self-efficacy through educational 

interventions; iv) development of cost-effective and culturally appropriate community-based child 

drowning prevention interventions; v) resilience building in disaster-prone communities; and vi) 

systematic effort to integrate drowning prevention into regulatory frameworks related to water 

safety, disaster risk management, boating and maritime safety, early childhood caregiving, education, 

health, development planning, and efforts to alleviate socioeconomic disparities in Indonesia, with 

clear obligations, responsibilities, and coordination mechanisms between government agencies and 

stakeholders.  

Conclusions 

The study highlighted the need for advancing drowning prevention through robust data 

collection and strengthening research to better understand local contexts and socio-ecological 

determinants of drowning as well as delivery of drowning prevention programs. Further policy 

development and research focusing on integrating water safety, boating and maritime safety, and 

disaster risk management policy instruments and programs that reflect a socio-ecological approach to 

drowning prevention is imperative in Indonesia.  

Originality 

To my knowledge, this study is the first to report on the unintentional drowning profile in 

Indonesia, and the poorly explored water transport-related drowning and disaster-related drowning, 

at both national and sub-national levels. Hence, this study provides vital insights for understanding 

the burden and risks associated with unintentional drowning, setting priorities for drowning 

prevention, and informing the development, implementation, and evaluation of water safety policies 

and drowning prevention programs in Indonesia, particularly in relation to children under the age of 

five years. By upholding the principles of health promotion, this study contributes valuable knowledge 
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to the international health promotion and drowning prevention community, shedding light on the 

unique challenges of promoting water safety in resource-limited settings of LMICs. 
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Positioning the Researcher 

Following the completion of my Bachelor of Medicine and Medical Doctor degrees, I have 

devoted over 14 years to serving as a lecturer and practitioner in the fields of public health and tropical 

medicine within the province of West Nusa Tenggara, Indonesia—the very region in which I was raised. 

Working in the archipelagic and rural setting of West Nusa Tenggara, one of the most susceptible areas 

for drowning in Indonesia, has heightened my awareness of the magnitude of unintentional drowning 

as a public health issue across Indonesia. My involvement in medical education and healthcare 

services in West Nusa Tenggara has also further exposed me to the intricate social determinants of 

health. This province consistently ranks among the poorest performing in terms of health outcomes 

in Indonesia, and economically disadvantaged children residing in its rural areas constitute a high-risk 

population, encountering barriers to accessing adequate and equal healthcare and education.1,2     

Consisting of a chain of islands situated in eastern Indonesia, West Nusa Tenggara had a 

population of 5.5 million in 2023.1-4 It ranks eighth in population density and has the second lowest 

GDP per capita among Indonesia's 38 provinces.1-4 Situated in the ‘Pacific Ring of Fire’, West Nusa 

Tenggara faces numerous disasters, including seismic activities such as earthquakes, tsunamis, 

volcanic eruptions, and landslides, and hydrometeorological events including floods, tropical cyclones, 

droughts, coastal erosion, and sea-level rise. 3-5 With over 1.7 million children, constituting 36% of the 

total population, West Nusa Tenggara has significant child poverty rates, with approximately 20% of 

the children in West Nusa Tenggara living below the national poverty threshold, which is defined as living 

on less than USD 0.70 per day.1 Despite facing numerous challenges, my work with health workers, 

volunteers, and communities in West Nusa Tenggara has revealed the community’s unwavering 

strength and resilience. This experience has highlighted the commitment of local communities to 

empower themselves to address health and social disparities. With a keen awareness of how social 

determinants impact health, I remain dedicated to working with local communities and stakeholders, 

including educating future medical professionals in the region and across Indonesia. 

My experience in living and working in West Nusa Tenggara has influenced my understanding 

on the significance of drowning as a public health issue, particularly in less developed rural areas of 

eastern Indonesia. The ever-present environmental and sociodemographic risk factors for 

unintentional drowning, disaster-related drowning, and water transport-related drowning heighten 

Indonesians' vulnerability to drowning. This has inspired my research to deepen the understanding of 

unintentional drowning mortality rates, risk factors, and prevention interventions in Indonesia. By 

identifying strategies to address this pressing public health issue, I aim to contribute to creating safer 

environments for local communities and reducing health inequalities and inequities. 
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Thesis Outline 

This PhD thesis by publication comprises nine chapters, six of which are presented as 

manuscripts for publication. The structure of the thesis and a summary of each chapter's outline are 

provided below, along with a visual representation in the thesis outline figure. Each chapter starts 

with a figure that reflects the thesis outline, aiding the reader in navigating the thesis document more 

effectively. 
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Chapter 1 Introduction 

Chapter 1 introduces the study by establishing its context and highlighting the importance of 

understanding the burden of unintentional drowning in Indonesia, the world’s largest archipelagic 

country and fourth most populous nation, which faces significant risks from hydrometeorological and 

geological hazards. It outlines the significance of the study in identifying risks and setting agendas for 

drowning prevention efforts, as well as advancing evidence-based regulatory frameworks for water 

safety, maritime and boating safety, and disaster and climate risk management. The study's relevance 

is further supported by its alignment with key international initiatives such as the United Nations (UN) 

General Assembly Resolution on global drowning prevention, the 2017 World Health Organisation 

(WHO) guide on preventing drowning, and the Sustainable Development Goals. In addition, the 

chapter connects drowning prevention efforts to health promotion strategies by utilising the Health 

Promotion Framework, and to behavioural science theories through the application of the Health 

Belief Model. In addition, Chapter 1 identifies research gaps, serving as a needs assessment for 

drowning prevention in Indonesia, which informs the research aims and questions. Furthermore, it 

delineates the study's scope and limitations through a conceptual framework, guiding the subsequent 

phases of the research. 

Chapter 2 Methodology and Methods 

Chapter 2 establishes the ontological and epistemological stance of the study and defines the 

approach of inquiry, thereby providing justification for the chosen methodology and methods. This 

chapter further details the study design, including participant selection and sampling procedures, data 

collection methods, data analysis techniques, and ethical considerations for all three study phases: 1) 

a scoping review, 2) a population-based retrospective cohort study, and 3) an exploratory qualitative 

study. The chapter concludes with a discussion of the ethical aspects of the research, including 

researcher reflexivity and positionality. 

Chapter 3 Scoping Review 

Publication title: “Fatal drowning in Indonesia: Understanding knowledge gaps through a scoping 

review” 

This chapter starts with an overview of the publication of the chapter, followed by background 

information that contextualises the study and addresses research gaps. It then outlines the research 

aims and questions. The methods section covers study design, systematic search strategy, inclusion 

and exclusion criteria, review strategy, data abstraction, analysis and synthesis, and ethical 
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considerations. The scoping review findings are then presented into sections on epidemiological 

findings, risk factors, and existing water safety and drowning prevention strategies. It concludes with 

an analysis of the implications for policy, practice, and further research, and a summary of the key 

points. 

Chapter 4 Population-Based Retrospective Cohort Study 

Publication title: “The burden of unintentional drowning in Indonesia: Insights from the Global 

Burden of Disease Study 2019” 

Similar to the previous chapter, Chapter 4 begins with an overview of the publication of the 

chapter. It then provides background information to set the scene for the quantitative study, 

addressing research gaps identified in the literature reported in Chapter 3, which are translated into 

the chapter’s research aims and questions. The methods section covers study design, population 

selection, inclusion and exclusion criteria, data collection methods, data abstraction, and data 

analysis. The chapter then presents quantitative findings in sections on incidence and mortality rates, 

burden of drowning, and risk factors. It concludes with an analysis of implications for policy, practice, 

and future research, followed by a summary of the key points. 

Chapter 5 Community Perceptions on Child Drowning: Defining the Public Health Problem and 

Identifying Risk Factors 

Publication title: “Child drowning in Indonesia: Insights from parental and community perspectives 

and practices” 

This chapter delineates the qualitative arm of the study and commences with an overview of 

the publication of the chapter. It proceeds to provide background information aimed at 

contextualising and expanding upon the quantitative findings presented in Chapters 3 and 4, thereby 

informing the research purpose and questions for this chapter. The qualitative methodology and 

methods are then elaborated upon, encompassing the study design, research setting, sample selection 

and recruitment, data collection methods, analysis procedures, and ethical considerations.  

Subsequently, the chapter outlines the qualitative findings derived from thematic analysis, 

which employed both deductive and inductive approaches. These findings are presented across 

Chapters 5 to 8, with Chapter 5 focusing on exploring community perceptions on child drowning as a 

public health problem in their community, as well as identifying child drowning risk factors.  
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Chapter 6 Child Drowning Prevention: A Community-Informed Health Promotion Perspective 

Publication title: “Preventing child drowning in Indonesia: A community-informed health promotion 

perspective “ 

This chapter follows Chapter 5, which presented qualitative findings intended to inform child 

drowning prevention efforts in Indonesia. Utilising the Health Promotion Framework as a guiding 

framework, this chapter specifically aims to investigate current practices and prevention strategies 

recommended by Indonesian parents and communities to prevent child drowning in their community. 

Chapter 7 Community Perspectives on Disaster-Related Drowning Risks 

Publication title: “The seawater is rising!”: Community perspectives on water-related disaster and 

drowning risks in Lombok, Indonesia 

This chapter follows Chapters 5 and 6, where qualitative findings are presented to inform 

drowning prevention efforts in Indonesia. During the qualitative research, a key theme emerged on 

the community’s concerns and experiences on disaster-related drowning risks in their communities. 

Therefore, this chapter specifically explores community perceptions and experiences on disaster-

related drowning risks in their community. 

Chapter 8 Contextualising WHO-Recommended Strategies to Indonesia 

Publication title: “Identifying enablers and barriers for implementing WHO-recommended drowning 

prevention strategies for children: Lessons from Indonesia for LMICs” 

As the last chapter reporting qualitative findings on community perceptions of child drowning 

risk and prevention, this section aims to explore the acceptability, enablers, and barriers for 

implementing WHO-recommended drowning prevention strategies within Indonesian communities, 

to guide the development, implementation, and evaluation of context-specific child drowning 

prevention strategies in Indonesia. 

Chapter 9 Final Discussion, Recommendations, and Conclusions 

This concluding chapter reflects on the research questions, their importance, and whether 

they have been answered, by drawing together and synthesising the findings from the preceding 

chapters. The chapter also critically evaluates the research methodology in supporting evidence 

synthesis, discussing both the strengths and limitations of the research. Furthermore, it discusses the 

implications of these findings for informing effective and sustainable drowning prevention efforts in 
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Indonesia, providing a series of recommendations. In addition, it outlines the contribution of the 

research findings for informing drowning prevention and water safety promotion efforts in other 

countries, particularly LMICs.  

Appendices 

The Appendices include published articles, ethics approvals, focus group discussion 

moderator guide, participant information sheet, participant consent form, and participant household 

demographic questionnaire. 
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Chapter 1 Introduction 

 

1.1. Overview 

Drowning presents a significant challenge to global public health.6-8 In 2021, drowning 

accounted for 274,230 deaths worldwide, with a mortality rate of 3.5 per 100,000 population, 

disproportionately affecting children under five years old.9 More than 90% of unintentional drowning 

deaths occur in low- and middle-income countries (LMICs), with over half of these incidents occurred 

in Western Pacific and South-East Asia regions.6,8,10 Despite the high prevalence of drowning in LMICs, 

there is limited understanding of unintentional drowning deaths in Indonesia, the world’s largest 

archipelagic state and the fourth most populated nation which faces frequent hydrometeorological 

disasters.11  

This chapter situates the research within the broader context of global drowning concerns, 

with a specific focus on Indonesia. It explores the definition of drowning, the global burden it imposes, 

worldwide progress in reducing drowning mortality, and its intersection with health promotion and 

social determinants of health. In addition, the chapter outlines the rationale behind the research, 

elucidates its aims, and delineates the research questions guiding the study. 

1.2. History of Drowning: From Mythological to Medical 

The history of drowning is a reflection of human civilisation's evolving understanding and 

response to the complex phenomenon that is drowning. From ancient myths and superstitions to 
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modern scientific advancements, the story of drowning encompasses a rich tapestry of cultural, 

societal, and technological influences, shaping its perception and management.12  

References to drowning can be traced back to ancient civilisations such as Ancient Egypt, 

Assyria, Byzantium, and Greece, and Rome, with historical records dating as far back as around 1500 

BCE.12-15 An illustration from 1237 BC depicts the King of Aleppo being held upside down following a 

submersion incident, a practice aimed at expelling water from the respiratory tract, highlighting an 

early recognition of methods for treating non-fatal drowning incidents.12 A study on burial practices 

during Ancient Egypt also reported that bodies retrieved from drowning in the Nile River were 

embalmed with particular care, reflecting a profound recognition of drowning as a significant cause of 

death in the region.16 In addition, anthropologists have reported that drowning was the traditional 

method of infanticide of deformed infants in Ancient Rome during the 3rd century CE, highlighting the 

early civilisation's recognition of the fatal consequence of drowning.14,15 

In ancient civilisations, drowning was often viewed through a mythical or religious lens, 

frequently linked to notions of divine miracles and punishment, mirroring cultural beliefs regarding 

water and its spiritual importance.12,13,15 Two of the most frequently cited early depictions of drowning 

are the biblical narratives of Noah’s Flood in the Book of Genesis and the parting of the Red Sea in the 

Book of Exodus, which some modern scholars proposed to be inspired by a catastrophic flooding event 

of the Black Sea and the Babylonian Exile in the 6th century BCE, respectively, although the historical 

accuracy and dating of the text remain the subject of scholarly inquiry and debate.17-21 During Ancient 

Greece and Hellenistic periods, drowning continued to be associated with mythological and religious 

beliefs, with drowning widely perceived as acts of Gods, including through natural disasters, although 

there were records of unintentional drowning incidents associated with various human activities, 

particularly around naval expeditions and warfare.22  

During the Middle Ages through the Early Modern period, although continued to be 

associated with punishment and superstition, drowning took on additional legal and social 

dimensions. 23-25 The period of European-wide witch-hunts, spanning from 1480 to 1650, saw the 

emergence of trial by ordeal, when the method of "swimming a witch," also known as “ducking”, was 

commonly employed to ascertain guilt or innocence among those accused of witchcraft, involving 

subjecting accused individuals to drowning ordeals to determine their fate. The belief underpinning 

this practice was that the purity of water, as observed in baptismal rituals, would reject those who 

had turned away from God, hence, those who were able to remain afloat during the swimming test 

were deemed guilty of practicing witchcraft.23-25 
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The understanding of drowning evolved from mythological interpretations to medical 

explanations as advancements were made in anatomy and physiology during the 17th and 18th 

centuries, with anatomists such as Giovanni Battista Morgagni significantly contributing to this 

transition.26-30  Morgagni's experiments around drowning and his observations of subsequent 

respiratory disorders provided early insights into the pathophysiology of drowning.30 The period 

between 18th and 19th century witnessed further advancement of scientific approaches to 

understanding drowning, with medical practitioners further exploring the physiological mechanisms 

of drowning and developing rudimentary resuscitation techniques.26-28  

The shift in the drowning prevention paradigm gained momentum following William Tossach's 

documentation of successful mouth-to-mouth resuscitation in 1744.26  This practice gained further 

traction through advocacy efforts led by John Fothergill and other proponents, as well as prompting 

widespread adoption of the methods by authorities across Europe in mid-18th century.26,31 King Louis 

XV of France was the first to acknowledge the importance of government involvement in rescuing and 

treating drowning victims. This included ordering that the publications on saving drowning victims by 

de Réaumur, Tissot, and Portal, be disseminated throughout France.32 

The founding of the Dutch Society to Rescue People from Drowning in Amsterdam in 1767 

played a pivotal role in promoting wide adoption of expired air ventilation through mouth-to-mouth 

resuscitation and encouraging the establishment of similar societies across Europe, particularly in 

maritime cities with high drowning rates.12,26 In Britain, physicians such as William Hawes advocated 

for the establishment of organised lifesaving societies, including the Society for the Recovery of 

Persons Apparently Drowned, which later became the Royal Humane Society in 1774. Other significant 

organisations followed, including the Royal National Lifeboat Institution in 1824 and the Royal Life 

Saving Society in 1891, each spearheading transnational efforts to promote knowledge sharing of 

lifesaving techniques.26-28,33   

Throughout the 20th century, drowning was increasingly recognised as a preventable public 

health issue. 32,34,35 Medical advancements, such as the widespread use of oxygen supply, led to the 

development of more effective resuscitation techniques. Further formation and increased 

contributions of international lifesaving organisations, such as Royal Life Saving Society, Surf Life 

Saving, the International Life Saving Federation, and the International Federation of Red Cross and 

Red Crescent Societies, contributed to the dissemination of lifesaving skills and the promotion of 

water safety education, enhancing the efficiency of rescue operations and the provision of adequate 

emergency medical attention to improve the outcomes for drowning victims and contributing to the 

reduction of drowning-related fatalities.32-35 The establishment of the WHO, United Nations 
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International Children's Emergency Fund (UNICEF), and the formalisation of the Commonwealth of 

Nations, an alliance primarily composed of countries that were formerly part of the British Empire, 

further advanced global drowning prevention efforts through research, advocacy, and policy 

development, fostering international and transdisciplinary collaboration to reduce drowning-related 

fatalities worldwide.36 

In the 21st century, global efforts to prevent drowning have encompassed various strategies, 

including public education campaigns, the enforcement of safety regulations, and innovative 

technologies for surveillance, water rescue, cardiopulmonary resuscitation (CPR), and emergency 

medical care.37,38 These initiatives, combined with socioeconomic advancements and a growing global 

consensus on the importance of drowning prevention, have led to a decline in drowning mortality 

rates worldwide.6,39 However, despite these strides, vulnerable populations across LMICs, including in 

Indonesia, continue to face significant challenges in their efforts in preventing drowning.6,7,37,39-42 

1.3. Definition of Drowning: The Path to Global Health Consensus 

The concept and definition of drowning has evolved significantly over time, reflecting 

advances in medical science, epidemiology, and public health, and highlighting their implications for 

drowning prevention and management.43  Historically, the term 'drowning' has been used broadly to 

describe various water-related incidents, resulting in divergent interpretations across medical, public 

health, and medico-legal contexts. Early descriptions of drowning were often vague and lacked 

specificity, resulting in inconsistent reporting and data collection practices.43 

The transition from cultural and religious interpretations of drowning to medical and medico-

legal understandings occurred gradually, paralleling advancements in anatomy, physiology, and 

forensic medicine.29 In the early 18th century, drowning was generally perceived through a medical 

lens, primarily understood as a form of asphyxia resulting from respiratory impairment which led to 

cardiac arrest and brain injury, and, consequently, treated as a "disease”.29 Concurrently, another 

aspect of the debate emerged focusing on the medico-legal implications of drowning. This began in 

France in the early 18th century alongside its judicial reforms, which necessitated a more thorough 

legal documentation for the determination of liability. Extensive research was then conducted to 

establish clearer legal and diagnostic criteria, and by the late 18th century, medico-legal experts 

asserted the presence of water in the lungs as the definitive indicator for diagnosing drowning.29 

During the 19th and early 20th centuries, definitions of drowning started integrating medical 

observations, yet they remained diverse among different regions and fields.43 The introduction of 

various terms around drowning added layers of complexity and confusion to understanding drowning 
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incidents. These terms included "near-drowning" and “drowning”, differentiating between fatal and 

non-fatal drowning incidents; “salt water drowning” and “freshwater drowning”, referring to 

drowning in salt water and freshwater environments respectively, to distinguish how the salinity of 

the aspirated fluid affects the body’s physiological response; "wet drowning" and "dry drowning", 

specifying whether a significant amount of water entered the airway or only a small amount, 

respectively; "secondary drowning" or "delayed drowning", describing instances where fluid entered 

the lungs however symptoms emerged later; "silent drowning", referring to drowning incidents where 

victims could not signal distress due to the presence of fluid in the airway preventing vocalisation, and 

“passive drowning”, referring to situations where victims do not display the typical active struggle 

associated with distress in water, possibly due to loss of consciousness, exhaustion, or related to 

substance use prior to drowning.43,44  

In 1971, Modell proposed several definitions of drowning to streamline the terminology and 

better distinguish between fatal and non-fatal drowning incidents, including "drowning with or 

without aspiration," which pertains to death by asphyxia while being submerged in a fluid medium, 

with or without secondary pathophysiological changes due to the aspiration of fluid; and "near-

drowning with or without aspiration", referring to surviving asphyxia, with or without the inhalation 

of fluid, following being submerged in a fluid medium.43,45-49 However, these pathophysiology-focused 

definitions presented challenges for drowning surveillance, and the distinction between fatal and non-

fatal drowning incidents could contribute to the under-representation of the true burden of 

drowning.43 

In the late 20th century, there was a growing acknowledgment of epidemiology's vital role in 

providing evidence-based guidance to decision-makers, spurring efforts to quantify incidents at the 

population level, yielding valuable insights into rates, risk factors, and contextual determinants of 

health.50  Furthermore, the WHO and other international entities played a crucial role in shaping global 

agendas for drowning prevention, emphasising the importance of data-driven interventions and data 

sharing to facilitate transnational collaboration. 7,36 This acknowledgment of the significance of reliable 

data further underlined the considerable challenges stemming from inconsistencies in the 

terminology and classification of drowning, prompting calls for a global consensus on a standardised 

definition of drowning that can be universally applied. 43 

The quest for a standardised definition of drowning gained momentum in the early 21st 

century. 43,51 The turning point occurred in 2002 during the inaugural World Conference on Drowning 

Prevention. At this event, a diverse panel comprising clinicians, epidemiologists, injury prevention 

experts, and rescue practitioners, convened to address the necessity for a revised definition of 
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drowning. This discussion encompassed various existing definitions, such as Modell's, along with the 

new definition put forth by the International Liaison Committee on Resuscitation (ILCOR) and the 

American Heart Organization in 2000.  

The consensus reached was that the new definition of drowning should be straightforward 

and comprehensive, while also being precise and aligned with the Utstein style of reporting.43,51 The 

Utstein style of reporting, originally created as a standardised framework for cardiac arrest and other 

medical emergencies, has been widely applied as a systematic approach to document and analyse 

drowning incidents across various facilities.51 It ensures consistent recording of essential predictors 

such as prior events, response times, resuscitation efforts, and health outcomes, to improve evidence-

based practices in drowning prevention and management.51 Therefore, to ensure clarity and 

comparability of drowning data, it was decided to remove terms such as "near", “salt water”, 

“freshwater”, "wet", "dry", "secondary", "delayed", "silent", and "passive" from the definition of 

drowning, as these terms often led to confusion. Instead, the outcomes of drowning were categorised 

simply as "death, morbidity, and no morbidity" to ensure clarity, consistency, and inclusivity in the 

definition. 43,51,52 After extensive deliberations, the panel proposed a new, simplified definition of 

drowning:  

"Drowning is the process of experiencing respiratory impairment from submersion/immersion 

in liquid" (van Beeck et al., 2005, p.854). 

The finalised definition was subsequently announced in the November 2005 issue of the WHO 

Bulletin.43 Despite the overall acceptance of the consensus definition by many organisations, the 

progress in the adoption of the new definition varied across regions, including in LMICs where 

resources and training might be limited, as integrating the new definition into legal and medical 

frameworks required time and effort.53-55 In addition, assessing the adoption of the new definition and 

its impact within the policy field has proven to be more challenging.54  

While challenges remain in ensuring consistent application across diverse contexts, the 

consensus definition provides a solid foundation for ongoing efforts to reduce drowning mortality and 

morbidity worldwide.54 The standardised definition focuses on the process of respiratory impairment 

to unify and simplify reporting, hence improving the accuracy of drowning data collection and 

research, enabling researchers and public health practitioners to reliably track drowning incidents, 

identify trends, and evaluate the effectiveness of prevention strategies, providing evidence-based 

recommendations for decision-makers.54,56-58 Furthermore, the consensus definition has facilitated 

better communication and collaboration among stakeholders, allowing international authoritative 

bodies such as the WHO, researchers, policymakers, and local civic organisations to speak a common 
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language, enabling data comparisons and enhancing the sharing of best practices and the coordination 

of prevention efforts across various regions and jurisdictions.54  

1.4. Defining Unintentional Drowning: Inclusions and Exclusions 

The standardised 2005 definition of drowning served as the foundation for the discussion in 

this thesis. However, this thesis was specifically focused on unintentional drowning incidents in 

Indonesia, encompassing unintentional, disaster-related, and water transport-related drowning cases. 

The selection of these categories was driven by their particular relevance to the Indonesian context, 

where varied environmental, social, and occupational factors contribute to distinct drowning risks.7,59 

Furthermore, these categories align with the International Classification of Diseases and Related 

Health Problems (ICD) coding system, which is widely utilised in global health data reporting, including 

in Indonesia which relied heavily upon health facility-based reporting, and across various international 

health databases such as the Global Burden of Disease (GBD) Study, both of which were examined in 

this study.60-62   

Unintentional drowning, as defined in this thesis, refers to drowning incidents that occur 

without evidence of predetermined intent, covering a spectrum of circumstances from drowning 

during recreational water activities and occupational tasks to natural disaster-related events.63,64 Such 

incidents may take place in various water bodies, including both man-made structures such as 

swimming pools, bathtubs, and ponds, as well as natural bodies of water such as lakes, rivers, beaches, 

and open seas. Importantly, intentional acts, including self-harm or assault, are explicitly excluded 

from this category.63  

Within the ICD system, both the intent and nature of drowning deaths are considered when 

coding, providing a clear distinction between accidental drowning incidents and those related to 

natural disasters, watercrafts , assaults, intentional self-harm, and cases of undetermined intent.65 

Disaster-related drowning refers to drowning incidents that occur as a direct result of natural 

disasters, such as floods, tsunamis, hurricanes, or other extreme weather events. These events often 

involve sudden and overwhelming water exposure, leading to increased risk of drowning among 

affected populations. Meanwhile, according to ICD-10, water transport-related drowning includes 

drowning incidents that occur in connection with watercraft, regardless of whether an accident 

involving the watercraft has occurred.65 Therefore, for consistency, this thesis examines unintentional 

drowning, disaster-related drowning, and water transport-related drowning as distinct categories. 

Furthermore, throughout this thesis, the term ‘unintentional’ is used rather than ‘accidental’ 

to emphasise that these drowning events, while occurring without intent, are nonetheless 
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preventable. Injuries, including drowning, demonstrate repetitive, observable patterns that make 

them predictable and, therefore, preventable.64,66,67 In contrast, the term ‘accidental’ implies an 

unavoidable or unforeseen occurrence, which does not align with the principles of injury prevention. 

Thus, the use of the term ‘unintentional drowning’ is preferred to more accurately convey the 

preventable nature of these incidents.64,66,67 In fact, the push to discontinue the use of the term 

‘accidental’ in relation to unintentional injury events has been advocated since the 1970s, although 

inconsistencies in injury data reporting continue to be observed in many parts of the world, including 

within the ICD system.68 In the broader field of injury prevention, the ‘unintentional injury’ has been 

widely used in public health discourse, including by the Centers for Disease Control and Prevention 

(CDC) and the WHO, to reinforce the preventability of such events.64,66,67 

In total, unintentional drowning incidents are classified under the following ICD-10 codes: 1) 

“accidental non-transport drowning and submersion” (W65-W74): ‘W65’ for “drowning and 

submersion while in bathtub”; ‘W66’ for “drowning and submersion following fall into bath-tub”, 

‘W67’ for “drowning and submersion while in swimming-pool”; ‘W68’ for “drowning and submersion 

following fall into swimming-pool”; ‘W69’ for “drowning and submersion while in natural water”; 

‘W70’ for “drowning and submersion following fall into natural water”; ‘W73’ for “other specified 

drowning and submersion”; and ‘W74’ for “unspecified drowning and submersion”; 2) “related to 

exposure to forces of nature” (X34-X39): ‘X34’ for “earthquake”; ‘X35’ for “volcanic eruption”; ‘X36’ 

for  “avalanche, landslide and other earth movement”; ‘X37’ for “cataclysmic storm”; ‘X38’ for “flood”; 

and ‘X39’ for “exposure to other forces of nature”; please note that these codes encompass a broader 

range of disasters beyond just flooding, reflecting the diverse types of water-related disasters often 

occur in Indonesia; and 3) “water transport accidents” (V90.-, V92.-): ‘V90’ for “accident to watercraft 

causing drowning and submersion”; and ‘V92’ for “drowning and submersion without accident to 

watercraft”. In addition, incidents where the manner of death cannot be determined are coded as 

"drowning and submersion, undetermined intent" (Y21). Other health impacts of non-fatal drowning 

incidents are classified under the code T75.1 for “unspecified effects of drowning and nonfatal 

submersion”.65 

Meanwhile, depending on the manner of death, intentional drowning incidents are coded in 

the ICD-10 system as "intentional self-harm by drowning and submersion" ('X71.-') or "assault by 

drowning and submersion" ('X92.-').65 Incidents related to military operations could be coded 

separately as either "operations of war" (Y36.-) or "injury to military personnel occurring during 

peacetime military operations" (Y37.-).65 Due to limited data availability in Indonesia, these categories 
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of drowning were not explored in this thesis. Consequently, the potential underestimation of the 

overall magnitude of drowning in Indonesia in this thesis is taken into consideration.61 

The GBD Study database was established by the Institute for Health Metrics and Evaluation 

(IHME), as an autonomous research hub of the University of Washington dedicated to global health, 

through the Global Health Data Exchange (GHDx) website.39,62,69 The GBD Study data on drowning, 

which is analysed in Chapter 4, focus on unintentional drowning as defined by ICD-9 and ICD-10 codes, 

including the ICD-9 code of ‘E910’ for “accidental drowning and submersion”; and ICD-10 codes of 

‘W65-W74’ for “accidental non-transport drowning and submersion”. 6,39,52 However, the GBD Study 

data on drowning excludes unintentional drowning related to water transportation and disasters, as 

well as drowning of intentional or undetermined intent. Hence, the potential underrepresentation of 

the overall burden of drowning in Indonesia presented in this thesis is acknowledged. 52,63  

1.5. The Progress of Drowning Rate Reduction: Disparities between High-Income and Low-Income 

Nations 

Drowning poses a significant global public health challenge.6-8,59,70  In 2019, approximately 

236,000 lives were lost to drowning, equating to a mortality rate of 3.1 per 100,000 population.8,39 

Despite ongoing global efforts, drowning remains a leading preventable cause of death among young 

children worldwide, ranking among the top 5 causes of death for children aged 1–14 years in 48 

countries.7,8 In addition, the elderly population aged 70 years and above faced notably high drowning 

mortality rates, with a global mortality rate of 7.6 per 100,000 population across both sexes in 2019.39 

Furthermore, global drowning mortality rates were disproportionately higher among males compared 

to females, with a rate of 4.3 per 100,000 for males and 1.8 per 100,000 for females in 2019.39 

Drowning disproportionately affects populations across LMICs, where over 90% of 

unintentional drownings occur.7,8 Among all LMICs, the combined drowning deaths in four nations—

China, India, Pakistan, and Bangladesh—constituted 51.2% of the total in 2017.6 In 2019, the highest 

drowning mortality rates were observed in the WHO Western Pacific and South-East Asian Regions, 

with rates of 4.2 per 100,000 and 4.1 per 100,000 population, respectively.39 In 2019, drowning 

accounted for 74,075 fatalities in the Western Pacific Region, the highest among all WHO regions, with 

more than one-fifth of these fatalities occurring among children under the age of 15.71 Furthermore, 

Oceania recorded the highest rate of age-standardised Years of Life Lost (YLLs) from drowning in 2017, 

registering 45,434 YLLs per 100,000 population.6 In 2019, drowning was attributed as a cause of 70,034 

deaths in the WHO South-East Asia Region, the second highest following the Western Pacific, with 

over 33% of these fatalities occurred among children under the age of 15 years.10 
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The global burden of unintentional drowning significantly decreased from 1990 to 2019.6,39 

The global drowning mortality rate, which was 8.1 per 100,000 population in 1990, declined by 61.5% 

to 3.1 per 100,000 in 2019.39 Similarly, the Disability-Adjusted Life Years (DALYs) rate attributed to 

drowning also decreased by 68.2%, dropping from 553 per 100,000 in 1990 to 175.9 per 100,000 in 

2019.39 Reductions in drowning mortality rates were particularly notable in the Western Pacific and 

South-East Asia Regions.39 In addition, the global under-five drowning mortality rate declined 

significantly by 81.1%, from 29.1 per 100,000  in 1990 to 5.5 per 100,000 in 2019.39  

Several factors have been suggested as the main contributors to the declining burden of 

drowning worldwide.7 First, the importance of infrastructure development, including the construction 

of bridges, flood defences, safe drinking water facilities, and sanitation programs, in reducing 

exposure to unsafe aquatic environments, has been proposed as a vital contributor to the global 

reduction of drowning fatalities.7,72,73 Secondly, the implementation of drowning intervention 

programs and policy instruments has played a crucial role in reducing drowning rates.7,10,71 Educational 

initiatives and social marketing campaigns targeting public awareness of water safety have been 

proposed as significant contributors to reducing drowning fatalities, as reported by studies in Iran, 

China, and Thailand.10,72-74 In addition, swimming training and supervision for children, have also been 

recognised as important factors in this reduction, such as reported in Bangladesh.10,75,76 The provision 

of lifeguards and resuscitation training for first responders, coupled with advancements in 

technologies for water rescue and emergency medical treatment, critical care, and advanced life 

support, has also been reported as contributing to reducing drowning fatalities.7,10,37,38,59,71,77,78  

Policy setting and enforcement, including regulations on pool fencing, designated swimming 

areas, boating safety, life jacket use, and alcohol consumption, have also been identified as 

contributing factors to the reduction in drowning rates in high-income countries (HICs) such as 

Australia and the United States.79-85 Furthermore, improvements in social determinants of health, 

including increases in Gross Domestic Product (GDP) per capita, healthcare expenditure, and 

educational attainment, particularly across LMICs, are recognised as significant drivers in reducing the 

global burden of drowning mortality.39  

However, while infrastructure development, targeted interventions, and education and 

awareness initiatives have proven effective in reducing drowning rates worldwide, broader social and 

economic contexts also play a pivotal role in shaping access to water safety measures.39 Commercial 

determinants of health, including the privatisation of water safety education and the 

commercialisation of water-adjacent areas, can impact drowning risk. For example, privatised 

swimming lessons and safety programs often come with high costs, making them less accessible for 
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lower-income families and worsening inequalities in drowning prevention.86,87 In addition, corporate-

led land and water development—such as waterfront projects that restrict access to safe public water 

areas and may lack adequate safety measures—can heighten drowning risks, as observed in countries 

like Senegal and Canada.88 

Furthermore, social determinants of health also contribute to disparities in drowning 

prevention progress between HICs and LMICs.39,89 For instance, while the Western Pacific Region saw 

a commendable 65% reduction in drowning mortality rates between 1990 and 2019, it is crucial to 

highlight the disparity between LMICs and HICs within the region, with rates in LMICs nearly four times 

higher than those in HICs.39,71 Similarly, despite the significant 61.3% decline in drowning mortality 

rates in South-East Asia between 1990 and 2019, it is noteworthy that from 2014 to 2018, eight out 

of the region's 11 countries, all LMICs, saw no significant reduction in drowning fatalities. These 

disparities underline the varied progress of drowning prevention efforts across the two regions.10,39 

Moreover, it is also important to acknowledge how social determinants of health, such as 

socioeconomic background, rurality, living proximity to open water bodies, indigenous status, ethnic 

minority status, and migrant or visitor status, contribute to the substantial variability in the reduction 

of the drowning burden even within HICs and LMICs, as reported in Australia, Taiwan, China, 

Bangladesh, and other countries.90-94 

Despite global progress on drowning prevention, resource limited LMICs still encounter 

significant challenges in their efforts to prevent drowning. 6,7,37,39-42 'Wicked problems' such as 

socioeconomic disparities and the impacts of climate change persistently hinder effective drowning 

prevention in these regions, including Indonesia.6,7,37,39-42 In addition, there is a lack of exploration on 

the availability, effectiveness, and sustainability of drowning prevention programs and policies in 

LMICs, with this investigation primarily conducted in HICs.7 Among LMICs, five countries—Bangladesh, 

India, China, Pakistan, and Turkey—were noted as the primary contributors to publications on 

unintentional drowning, while there is a dearth of information on the rest, highlighting the disparities 

in research capacities and the implementation of drowning prevention interventions across these 

countries.41  

Furthermore, while national water safety strategy plans, aimed at coordinating national 

drowning prevention and water safety promotion efforts, have been widely implemented in HICs such 

as Australia, the United Kingdom and the United States, their establishment continues to lag in 

LMICs.7,10,59,95-97 Some LMICs, such as Thailand and Sri Lanka, have incorporated drowning prevention 

strategies into their national strategic plans for injury prevention, and subnational efforts of drowning 

prevention are evident in some LMICs, such as India. However, there is a lack of information for the 
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rest of the LMICs, including Indonesia.98 This highlights the urgent need to address gaps in reducing 

drowning fatalities and to strengthen prevention efforts across LMICs, to ensure equitable safety 

measures for vulnerable populations in these regions. 

1.6. Bridging the Gap: Global Initiatives on Drowning Prevention 

While HICs have made significant strides in reducing drowning fatalities through 

comprehensive strategies, stringent safety regulations, and the deployment of advanced 

technologies, the disparity between HICs and LMICs in terms of drowning prevention remains stark. 

This disparity necessitates a concerted global effort to bridge this gap.6,7,37,39-42 One of the key 

initiatives addressing drowning rates globally is the WHO’s Global Report on Drowning, published in 

2014.7 This report not only highlighted the alarming rates of drowning deaths but also elevated the 

issue onto the global agenda. While it provided a framework for action that LMICs could adopt, the 

report primarily emphasised the need for a broader response applicable to all countries.7  

The report subsequently expanded on the recommendations made in the 2017 

Implementation Guide for Preventing Drowning, offering detailed and strategic steps and best 

practices for implementing drowning prevention interventions at national and subnational levels.7,59  

Through these resources, the WHO advocates for implementing evidence-based strategies to address 

the substantial global burden of drowning, considering cost-effectiveness, community involvement 

and empowerment, cultural contextualisation, and tailored communication to enhance adoptability. 

These multidimensional strategies also acknowledge the complex nature of drowning, incorporating 

measures to reduce disaster-related and water transport-related drowning—issues pertinent to many 

disaster-prone LMICs as well as HICs.7,59  

The comprehensive approach to drowning prevention promoted by the WHO emphasises a 

combination of direct key interventions and supporting strategies to effectively address the complex 

issue of drowning.7,59,70,99 The six key interventions include: (i) establishing community daycare centres 

for preschool children, where children are supervised by trained adults, to reduce the likelihood of 

young children accessing open water bodies; (ii) installation of physical barriers, such as erecting 

fences, covers, and other barriers around water bodies, particularly in rural and peri-urban areas 

where children often play unsupervised; (iii) swimming lessons and water safety skills for school-age 

children aged six years and above, by providing community-based, structured swimming programs, 

particularly in rural regions with high exposure to water hazards; (iv) resilience building and flood risk 

management, by developing and implementing community-based disaster risk reduction plans, 

including enhancing early warning systems, emergency response plans, and community education on 



Unintentional Drowning in Indonesia 13 
 

flood risks and safety measures; (v) training bystanders in safe rescue and cardiopulmonary 

resuscitation, to increase survival rates during drowning emergencies; and (vi) enforcing boating and 

maritime safety regulations, including by mandating the use of lifejackets, regulating alcohol 

consumption on boats, and enforcing vessel safety inspections, reducing drowning incidents among 

boaters, fishermen, and passengers.7,59,70,99   

In addition, the WHO advocates for four supporting strategies to ensure successful 

intervention: (a) multisectoral collaboration, by engaging all relevant stakeholders, particularly from 

health, education, transportation, environmental, and community organisations, to develop and 

implement comprehensive drowning prevention strategies; (b) strategic communications, by utilising 

mass media campaigns, community outreach programs, and school-based education to increase 

public awareness and encourage safe practices around water; (c) establishment of national water 

safety plans, to outline specific goals, strategies, and responsibilities across different stakeholders, 

tailored to the country’s specific context and needs; and (d) advancing research to generate evidence 

to inform policy and practice in drowning prevention.7,59  

The WHO extended its recommendations by offering practical guidance for implementing 

community-based daycare services, swimming and water safety skills training, and safe rescue and 

resuscitation training in their 2021 guideline and 2022 practical guidance documents.70,99 These 

documents provide detailed frameworks of action, thorough instructions, and best practices, to assist 

countries, including LMICs, in adopting these strategies.70,99 Despite these recommendations, 

however, there remains insufficient understanding regarding the social acceptability, effectiveness, 

and sustainability of these strategies in LMICs, including Indonesia. Therefore, it is crucial to delve 

deeper into the factors that influence the adoption and implementation of WHO-recommended 

strategies within Indonesian communities, as discussed in Chapter 8 of this thesis. 

In April 2021, the UN General Assembly passed its first-ever resolution regarding global 

drowning prevention, signifying its commitment to recognising drowning as a prominent cause of 

injury-related death and disability worldwide.100 This landmark resolution calls for intensified 

international cooperation and urges all UN member states, including Indonesia, to invest more 

significantly in drowning prevention efforts. In addition, the resolution stresses the critical importance 

for all member states to implement the 2017 WHO Implementation Guide for Preventing Drowning, 

reinforcing the necessity for every nation, with technical support from WHO and other UN bodies, to 

establish a national drowning prevention plan and develop drowning prevention programs which are 

aligned with WHO-recommended prevention strategies.59,100,101 
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The resolution also acknowledges the multifaceted nature of drowning prevention and its 

alignment with the UN 2030 Agenda for Sustainable Development. 100-102 This suggests that solutions 

for drowning prevention may be found within broader societal and environmental determinants of 

health, as outlined in the UN’s Sustainable Development Goals (SDGs). Progress in achieving specific 

SDGs, such as those related to protecting children's well-being and ensuring access to clean water and 

sanitation, is expected to directly contribute to reducing drowning incidents. Reciprocally, since the 

highest drowning mortality rates have been consistently observed among children under five years of 

age, reducing drowning rates in this age group also aligns with achieving SDGs in ensuring children's 

health, safety, and well-being.59,100-105 

Recalling the UN General Assembly's resolution, during the 76th World Health Assembly in May 

2023 at the UN Office in Geneva, the WHO put forth a global initiative to expedite drowning 

prevention efforts.106 This included a proposal to the UN Director-General to offer support to Member 

States in implementing and evaluating drowning prevention policies. The support encompasses 

capacity building, knowledge and data sharing, and the formation of a global coalition for drowning 

prevention, in collaboration with UN agencies, international partners, and non-governmental 

organisations (NGOs).106 Thus, on July 25th, 2023, World Drowning Prevention Day, the WHO 

inaugurated the Global Alliance for Drowning Prevention.107 This initiative seeks to unite stakeholders 

worldwide to exchange expertise, resources, and effective strategies in drowning prevention, to 

expedite efforts in preventing drowning, particularly in LMICs, by fostering collaborative 

approaches.107,108 In their report "Hidden Depths: The Global Investment Case for Drowning 

Prevention," the WHO outlines the evidence of health and economic advantages of deploying two 

evidence-based strategies—community day-care and swimming training for children—to alleviate the 

drowning burden in heavily affected LMICs, urging investment in and expansion of these initiatives in 

LMICs.109 

Partnerships between local governments, international authoritative bodies such as UN 

agencies, international societies and donors, as well as local NGOs, are pivotal in improving data 

collection and research capacities in LMICs, by providing technical assistance and funding, and sharing 

best practices.36,101,105,110 The Bloomberg Philanthropies' Drowning Prevention Program serves as an 

illustration of how international donor agencies, through technical assistance and funding, have 

accelerated drowning prevention efforts in LMICs. 111 Through funding drowning prevention programs 

in several LMICs, such as Bangladesh, Ghana, India, Uganda, and Vietnam, the program has supported 

the establishment of community-based daycare centres, survival swimming and rescue training 

programs, public awareness campaigns, and advancement of data collection and research capacities 
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through multisectoral collaboration, significantly reducing drowning incidents in targeted areas at a 

low-cost.111 This underlines the essential need for concerted global efforts, inclusion of evidence-

based strategies, collaborative partnerships, and targeted investments, for effectively bridging the gap 

in drowning reduction progress between LMICs and HICs, ensuring equitable access to life-saving 

interventions and, ultimately, saving countless lives worldwide. 

1.7. Indonesia: Why Does It Matter? 

The focus of the discussion in this thesis encompassed unintentional, disaster-related, and 

water transport-related drowning cases, which are pertinent to the Indonesian context. As the world's 

largest archipelagic and fourth most populous country, and one of the most disaster-prone, these 

three drowning categories are particularly relevant in Indonesia. Despite this vulnerability, there is a 

dearth of information on unintentional drowning in Indonesia.41 Furthermore, research into disaster-

related and water-transport related drowning events is often overlooked in global studies, including 

within Indonesia.40-42,61 

Located in Southeast Asia, Indonesia has a pivotal geographical position at the intersection of 

the Indian and Pacific oceans, bridging the continents of Asia and Australia (Figure 1.1). This 

contributes to its strategic geopolitical, economic, and security importance, particularly concerning 

Indo-Asia-Pacific interests.112-116  



Unintentional Drowning in Indonesia 16 
 

 

Figure 1.1. Indonesia's Geographical Position in Relation to Asia and Australia 

"Indonesia on the globe (Southeast Asia centred)" by TUBS is shared under a CC BY-SA 3.0 license via 

Wikimedia Commons.  

This distinctive geographical location also contributes to the nation's vulnerability to a wide 

range of disasters.117-119  The Indonesian archipelago sits at the junction of three of Earth’s largest 

tectonic plates—the Eurasian, the Indo-Australian, and the Pacific Plates—contributing to its 

susceptibility to devastating occurrences of earthquakes and, consequently, tsunamis. 120-123 One 

instance is the 2004 Great Sumatra-Andaman Earthquake, with a magnitude ranging from 9.1 to 9.3, 

followed by the devastating Indian Ocean Tsunami, which greatly impacted Indonesian populations, 

particularly in Aceh Province.120,123  This event took place along the fault boundary between the Indo-

Australian and southeastern Eurasian plates and stands as one of the deadliest natural disasters of the 

21st century. The tsunami alone resulted in over 227,000 fatalities, with 165,000 occurring in 

Indonesia.120,123 In 2023, Indonesia registered a significantly high Disaster Risk Index (DRI) score of 9.7 

out of ten points specifically for tsunamis, and 8.1 for floods.4,124   

Indonesia's vulnerability to natural disasters is further compounded by its extensive coastline, 

spanning 91,363.65 kilometres—the second longest globally—presenting higher exposure to various 

hydrometeorological disasters, including floodings, tropical cyclones, and storm surges.120,125,126  
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Indonesia, alongside China, India, and the Philippines, stands as one of the nations with the highest 

frequency of flooding and flood-induced fatalities worldwide, heightening the risk of disaster-related 

drowning for its populations.126 Being situated in the tropics, with its string of islands scattered across 

the equator, Indonesia is also prone to heavy rainfall and associated landslides, while, paradoxically, 

also being prone to drought and water scarcity, further increasing the risk of drowning through 

inundation and the adoption of riskier behaviours around water or to acquire water for 

livelihood.40,42,125  

Indonesia is the world’s largest archipelagic state, comprising between 13,000 and over 

18,000 islands, with 6,000 of them inhabited, extending over 5,000 kilometres from the West to East 

and 1,770 kilometres along the equator from North to South.11,127 The exact number of Indonesian 

islands has continuously been debated. The Indonesian National Institute of Aeronautics and Space's 

2002 census reported 18,307 islands, while various Indonesian ministries, including the Ministry of 

Internal Affairs, reference 17,508 islands, and a 2022 study using satellite images documented 13,558 

islands, with discrepancies attributed to differing definitions of islands, variations in sea level points 

during measurement, and geopolitical factors.128,129 Despite these discrepancies, Indonesia is still 

identified as the world’s largest country comprised solely of islands.127,130  

Indonesia's extensive territory encompasses 6,159,032 square kilometres of water area, triple 

the expanse of its 1,919,440 square kilometres of land area, which also include 93,000 square 

kilometres of inland seas.131,132 The substantial water area in Indonesia presents a significant risk of 

drowning for its population, including due to factors such as climate change-induced sea level rise and 

drowning incidents related to disasters and water transportation.131-137 

Indonesia is the world’s fourth most populous nation, with over 270,200,000 populations and 

a density of 141 people per square kilometre.132 In addition to its vast geography and large population, 

Indonesia boasts immense cultural diversity, encompassing over 633 ethnic groups.138 Among these, 

15 are particularly prominent, namely Javanese, Sundanese, Malay, Batak, Madurese, Betawi, 

Minangkabau, Buginese, Bantenese, Banjarese, Balinese, Acehnese, Dayak, Sasak, and Chinese, 

together accounting for 84.9% of the population.139 In addition, Indonesia is a linguistic kaleidoscope. 

While Bahasa Indonesia holds the mantle of national language and lingua franca, a plethora of over 

700 regional languages and more than 1,100 dialects grace the country's linguistic landscape.140 This 

diversity reflects Indonesia's intricate history of migration and colonisation, where each language 

embodies a distinct cultural legacy, moulded by centuries of interaction with neighbouring 

communities and external influences.140  
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Furthermore, Indonesia's religious landscape is far from monolithic, with Islam, Protestantism, 

Catholicism, Hinduism, Buddhism, and Confucianism being the major faiths practiced across the 

archipelago.11,139 This diverse religious tapestry reflects Indonesia's long history of cultural exchange 

and religious syncretism, where different faiths have coexisted and influenced each other for 

centuries.138,141 Islam is the most widely followed religion in Indonesia, with approximately 87% (242 

million) of the population identifying as Muslim, making Indonesia the country with the largest Muslim 

population worldwide.11 Meanwhile, significant minority populations adhere to Christianity (11%, or 

29.7 million), Hinduism (1.7% or 4.6 million), Buddhism (0.9% or 2.4 million), and various indigenous 

belief systems.11,139  This extensive cultural and religious diversity in Indonesia poses further challenges 

in devising drowning prevention interventions that are appropriate for each region, cultural, and 

religious context. 

Indonesia is a democratic republic with a political system based on a presidential model, 

where the President acts as both the head of state and head of government.142 The President is elected 

through a direct vote for a five-year term and possesses considerable executive authority, including 

to appoint ministers and implement policies. Indonesia's political system features a multi-party 

democracy, where political parties compete in elections to represent the interests of the electorate. 

The legislative branch consists of the People's Representative Council and the Regional Representative 

Council, which represent the interests of the Indonesian people and provinces, respectively.142  

The Indonesian country is divided into provinces, each with its own governor and legislative 

council.142,143 Previously, Indonesia was divided into 34 provinces. However, in 2022, four new 

provinces were added: South Papua Province, Central Papua Province, Papua Mountains Province, and 

Southwest Papua Province, aimed to better recognise the need for equitable development and 

improving public services for Indigenous populations of Papua; bringing the total number of provinces 

to 38 (Figure 1.2).144 
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Figure 1.2. Indonesian Provinces 

"Indonesia, administrative divisions - mg - monochrome.svg" by Sardon, adapted from an original map 

by Yug, is shared under a CC BY-SA 3.0 licence via Wikimedia Commons. 

Indonesia's governance structure comprises three level: i) provinces ('provinsi'), ii) regencies 

('kabupaten') or cities ('kota'), and iii) villages.142,145 Each province is governed by a governor who 

oversees the executive branch. Each province also has its own Regional People's Representatives 

Assembly, which constitutes the legislative branch. Both the governor and the representatives are 

elected every five years through a popular vote. Regencies and cities have their own distinct local 

governments, with the executive branch overseen by a regent in regencies (‘bupati’) or a mayor in 

cities (‘walikota’), while the legislative branch consists of local representatives, both elected for five-

year terms. Villages exist in both rural and urban areas, with leaders elected through popular 

vote.142,145 

The 38 Indonesian provinces exhibit significant diversity in terms of population, geography, 

and socio-economic development.142,143  While urban provinces in Java Island, the most developed 

island in Indonesia, such as Jakarta, West Java, and East Java, are relatively more developed and 

urbanised, others, particularly those in eastern Indonesia such as Papua, Maluku, and the Nusa 

Tenggara regions, face greater challenges in infrastructure development, poverty rates, and access to 

basic services including healthcare and education.143 These disparities stem from various factors, 

including historical legacies, geographical remoteness, and resource endowments.143,146,147  

Efforts to address these disparities between provinces have been made through regional 

autonomy policies, which aim to empower local governments and promote development tailored to 

each province's unique needs.147-150 However, implementation challenges, bureaucratic inefficiencies, 
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limited funding, and lack of transparency and accountability, have hindered progress in narrowing the 

development gap between provinces, further widening the disparities of drowning prevention 

capacities between provinces in Indonesia.147-150 

Indonesia, with its sprawling archipelago, is not only a land of diverse traditions but also a 

complex economic mosaic, posing distinctive challenges for effective and sustainable implementation 

of drowning prevention interventions.151 Over the past few decades, Indonesia has witnessed 

consistent economic growth, fuelled by several factors including robust domestic consumption, 

exports of natural resources, infrastructure development, and expansion of services, particularly in 

trade, transportation, tourism, and the information and communication sectors.151 However, despite 

strides in economic development, Indonesia grapples with significant income inequality, with 9.4% of 

Indonesia's population still living below the national poverty line in 2023, highlighting the stark 

disparities within the country.152  More than one-third of Indonesians still face economic insecurity, 

leaving them vulnerable to falling into poverty in public health crises such as the COVID-19 pandemic 

or natural disasters.153  

In addition, although agriculture and low-value-added services remain pivotal in Indonesia, 

the nature of these occupations often lacks efficiency, failing to offer a viable pathway out of poverty. 
153 The scarcity of skilled employment opportunities in Indonesia further impedes avenues for 

economic stability. Moreover, many Indonesian women find themselves marginalised in the 

workforce due to cultural norms and traditional gender roles that prioritise household and caregiving 

duties, further constraining household income prospects. In addition, while advancements in human 

capital are evident, they still lag behind those of comparable nations, particularly in Eastern 

Indonesian provinces, exacerbating inequality and hampering the population's overall productivity 

potential.153  

Furthermore, climate change poses ongoing challenges for Indonesia, especially in coastal 

areas, impacting disaster preparedness, recovery, and climate adaptation efforts, and, subsequently, 

drowning prevention.153 These challenges, coupled with the devastating effects of disasters, including 

loss of life, infrastructure damage, and displacement, are expected to exacerbate poverty and socio-

economic disparities.152,154-156  

Indonesia's vast diversity, extensive geography, and large population size present ongoing 

challenges for ensuring the effectiveness, sustainability, and cultural sensitivity of drowning 

prevention interventions. The wide disparities in Indonesia heighten the risk of drowning due to 

unequal access to resources, infrastructure, and education, leaving marginalised communities more 

vulnerable to the impacts of water and disaster hazards. Without targeted interventions to address 
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these disparities, the risk of drowning will continue to disproportionately affect the most vulnerable 

populations in Indonesia. 

1.8. Through the Lens of Public Health: Converging Injury Prevention and Health Promotion 

Drowning is a multifaceted issue influenced by a myriad of factors spanning individual 

behaviours, environmental conditions, socio-economic disparities, and cultural norms.157-159 Beyond 

the simplistic portrayal of drowning as a mere consequence of lack of swimming skills, its complexity 

encompasses a range of interconnected determinants, including inadequate supervision, access to 

unsafe water bodies, risk-taking practices, and socio-economic and gender inequalities.160,161 Cultural 

perceptions, attitudes towards water hazards, and regional differences in safety infrastructure and 

climate risk further contribute to drowning risk.40,162 Recognising this complexity is crucial for 

developing comprehensive prevention strategies tailored to diverse populations, hence it is 

imperative to view drowning prevention through the lens of public health.163,164  

In the realm of public health, the integration of injury prevention and health promotion 

emerges as a pivotal endeavour, addressing not only the immediate causes of drowning injuries but 

also the broader social, economic, political, and environmental determinants that influence health 

outcomes.157,161,163,164 Thus, the convergence of injury prevention and health promotion represents a 

synergistic effort towards achieving optimal public health outcomes of reduction of drowning 

fatalities.163,164 To grasp how public health contributes to merging injury prevention and health 

promotion, particularly in addressing public health concerns such as drowning, the Public Health 

Model (PHM) of injury prevention serves as a valuable framework.164,165  

The PHM is a systematic framework that guides the development and implementation of 

strategies aimed at alleviating the burden of diseases on both individuals and communities.165,166 The 

framework encompasses a comprehensive and methodical continuum of research, beginning with 

issue identification and progressing towards the effective implementation of interventions within the 

broader society (Figure 1.3).165,166 The terms ‘Public Health Model (PHM)’ and ‘Public Health Approach’ 

are often used interchangeably in the literature, both referring to the same framework within public 

health that addresses health issues, including injury prevention. The model recognises the importance 

of engaging researchers, practitioners, policy makers, and the community from the outset and 

throughout the process of defining the problem, identifying causes, developing and testing 

interventions, and disseminating and implementing best practices, advocating for collaborative 

approach.165,166  
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Figure 1.3. The Public Health Model166 

This model encompasses several key components, including: 1) defining the public health 

problem through data collection and surveillance, to monitor trends and patterns in drowning injuries 

and deaths, identifying high-risk populations, geographic areas, and fatality of drowning; 2) risk factor 

identification, to understand the underlying causes and contributing demographic, biological, 

behavioural, environmental, and societal factors of drowning injuries and deaths, informing the 

development of evidence-based interventions tailored to address specific risk factors and populations; 

3) developing and implementation of prevention programs, including assessing their efficacy and 

effectiveness, providing scientific evidence-based recommendations for decisionmakers; and 4) 

Adoption and widespread use, a critical component which involves assessing the effectiveness, reach, 

and impact of interventions, guiding decision-making, informing program improvement, and 

facilitating the dissemination of best practices.166,167 Therefore, the PHM serves as a vital bridge 

between the often-siloed worlds of injury prevention research and health promotion practices.166 

Health promotion is an inclusive approach that enables individuals and communities to 

manage their health effectively through awareness and active involvement in health-related 

choices.168-171 This is achieved by developing supportive environments through policies, enhancing 
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individual and community capabilities through education, and nurturing community participation to 

improve the well-being and safety of individuals, communities, and society as a whole.168-171 Hence, 

the PHM serves to connect injury prevention and health promotion by fostering collaboration and 

dialogue among researchers, practitioners, policymakers, and the community, recognising the unique 

perspectives and expertise each stakeholder brings to the table.166 This ensures that interventions are 

contextually relevant, tailored to the specific needs and characteristics of target communities and 

promotes the mutual exchange of evidence between stakeholders, valuing both injury research-based 

evidence and health promotion practice-based insights. Through establishing a shared understanding 

of the problem and negotiating socially acceptable solutions, the PHM empowers communities to take 

ownership of their health and safety,  with support from health promotion practitioners in community 

engagement and consensus-building.166 Therefore, the model was utilised to guide Chapter 5 of this 

thesis. 

When viewed through the lens of public health, drowning prevention efforts should prioritise 

a collaborative, contextually sensitive, and integrated approach, engaging all stakeholders to gain a 

comprehensive understanding of the socio-ecological determinants of drowning.166 By leveraging their 

expertise, efforts can be focused on improving the translation of research-to-practice, facilitating 

widespread adoption and effective implementation of strategies to reduce drowning fatalities and 

incidents.166 

1.9. Health Promotion: A Socio-Ecological Approach to Drowning Prevention  

Drowning prevention necessitates understanding and addressing various underlying 

determinants, including the availability of safe waterways, regulations for development of rural and 

urban areas, boating safety, disaster risk reduction, and occupational health, socio-economic equality, 

and access to education, swimming lessons, and other preventive measures.172-175 These 

comprehensive aspects underline the breadth of preventive measures against drowning, spanning 

individual-focused approaches such as swimming training programs, the use of personal flotation 

devices (PFDs), and avoiding alcohol consumption while undertaking recreational activities in water; 

interpersonal-focused approaches such as enhancing supervision of children near water, teaching 

bystanders rescue skills, encouraging open communication about water safety within families, and 

fostering peer support for safe swimming practices; community-based actions such as community  

initiatives on installing barriers around open water bodies, organising community swimming lessons 

and childcare facilities, and conducting public awareness campaigns; as well as measures at the 

societal level, which involve broader systemic changes and policies aimed at addressing the underlying 



Unintentional Drowning in Indonesia 24 
 

determinants of drowning risk, including implementing and enforcing water safety regulations, 

improving access to swimming facilities and education, and advocating for equitable access to water 

safety, education, and health resources.37,176-178 This highlights the necessity of integrated strategies 

across upstream, midstream, and downstream intervention, underscoring the shared principles 

between drowning prevention and health promotion.7,163,168,179-182   

Health promotion is a holistic approach that acknowledges the intricate connections between 

social, economic, environmental, and behavioural determinants of health.168-171 Informed by the socio-

ecological model, health promotion strategies acknowledge that health outcomes are shaped by 

various factors across different levels, including individual, interpersonal, community, societal, and 

environmental influences.168-171  The health promotion approach spans from individual to population 

levels, across a continuum that encompasses downstream, midstream, and upstream strategies. Its 

primary goal is to empower individuals to manage their health by making informed choices within 

environments that support these choices.168-171  

Education plays a crucial role in health promotion by providing people with accurate 

information about health risks, prevention, and healthy lifestyles, enabling them to make better 

decisions.168-171 Moreover, health promotion involves creating supportive environments conducive to 

healthy behaviours. Implementing policies and regulations that encourage healthy choices and making 

such options more accessible and affordable are also essential. Community engagement is another 

key aspect, with initiatives aiming to involve community members in planning and implementing 

health programs. This approach ensures that initiatives meet the specific needs of communities, 

fostering a sense of ownership and empowerment among participants.168-171 Therefore, converging 

drowning prevention with health promotion offers a more comprehensive perspective on drowning 

prevention, encompassing empowering individuals and communities to manage their own water 

safety-related behaviours and practices.37,183,184 

Talbot and Verrinder168 exemplify the principles of health promotion within the Health 

Promotion Framework (HPF), which encompasses: 1) medical strategies, encompassing screening, 

individual risk evaluation, and health education (downstream strategies); and 2) behavioural 

strategies, encompassing individual-focused approaches focused on increasing internal partnerships 

and organisational capacity, such as health education, skill development, and social marketing 

(midstream strategies); and 3) socio-environmental approaches, which include population-focused 

approaches with focus on increasing cross-sector partnerships and community capacity, including 

community action, community participation, structural changes, creation of supportive environments, 

policy development and evaluation, and economic and regulatory activities (upstream strategies). This 
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framework, which is presented in Figure 1.4, was used throughout this thesis, particularly in Chapters 

3 and 6, to assess availability and gap of drowning prevention approaches in Indonesia.168  

 

Figure 1.4. The Health Promotion Framework168 

1.10. Health Belief Model: Understanding Water Safety Behaviours  

Growing evidence highlights the advantages of incorporating behavioural science theories to 

enhance the efficacy of health promotion and injury intervention efforts.185 Given the multifaceted 

nature of injury, which involves behaviours across natural, physical, and social contexts, integrating 

concepts from behavioural frameworks, such as through the utilisation of the Health Belief Model 

(HBM), can provide valuable insights into promoting and empowering individuals to adopt safety 

behavioural changes. 185-187  

The HBM is a theoretical framework used to understand and predict health-related 

behaviours by examining individuals' beliefs and perceptions.185-187  At its core, the HBM posits that 

individual's motivation to engage in health-promoting behaviour is influenced by their perceptions of 

susceptibility to an issue and its severity, and the perceived benefits and barriers to action, as well as 

their confidence in the ability to perform the action (self-efficacy) (Figure 1.5).186,187  
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Figure 1.5. The Health Belief Model186 

According to the HBM, individuals are more likely to participate in undertaking preventive 

efforts when facing a threat or risk that is perceived as personal to them, but only if the benefit of 

such actions outweighs the risk or perceived barriers.187,188 Hence, the HBM proposes that for a 

behavioural change intervention to be efficacious, it needs to address an individual’s perceptions 

about susceptibility, severity, benefits, barriers, and self-efficacy, and take individual and local socio-

cultural, historical, and religious context into careful consideration.189 Therefore, the constructs of 

HBM were utilised throughout this thesis, particularly in Chapters 5 to 8, to improve comprehension 

of perceptions regarding safety behaviours in aquatic environments, informing the development of 

tailored water safety promotion interventions aimed at empowering both individuals and 

communities to adopt water safety practices effectively within their local context.187,190 

1.11. Statement of the Problem 

Indonesia’s extensive archipelagic geography, large and diverse population, and high 

vulnerability to hydrometeorological disasters underlines the importance of unintentional drowning 

as a pressing public health concern. Despite this urgency, there is limited research examining the 

epidemiology, risk factors, and prevention strategies associated with drowning in the country. 41  

To address this gap, this study aimed to examine drowning mortality rates, risk factors, and 

preventive measures in Indonesia. In addition, it aimed to examine how these factors intersect with 

socio-ecological dynamics of health promotion. Furthermore, the research endeavoured to explore 
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the perceptions and practices of Indonesian communities concerning the risks and prevention of child 

drowning.  

Expanding on this knowledge, the research set out to construct an empirically grounded 

foundation on the magnitude and significance of unintentional drowning in Indonesia, identification 

of risk factors, and setting agendas for action to facilitate the development of integrated policies and 

instruments to promote water safety effectively and sustainably.  

1.12. Significance of the Study 

To my knowledge, this study is the first to report on the unintentional drowning profile in 

Indonesia, providing substantial baseline information on the magnitude of unintentional drowning as 

a public health problem in Indonesia. The evaluation of the differences of unintentional drowning 

deaths across demographic characteristics, jurisdictions, and other predictors also highlighted 

important risk factors of unintentional drowning in Indonesia. This information can inform planning, 

implementation, and evaluation of drowning preventive interventions, as well as water safety policy 

development and research in the future.  

In addition, by recognising the gap in data recording, analysis, reporting and dissemination, 

this study also sought to contribute to the development of national and regional drowning surveillance 

systems, which are currently non-existent at both the national and provincial levels. The importance 

of understanding unintentional drowning fatalities in Indonesia, as the world’s largest archipelagic 

state with high risk for various natural hazards, also underlined the potential of this study to advance 

the evidence-based setting, enforcement, and integration of water safety regulations, safe boating 

and maritime regulations, and disaster risk reduction and mitigation efforts, not only in Indonesia but 

also for other LMICs with similar settings. Disseminating information on the scale of fatal unintentional 

drowning in Indonesia can contribute to the enhancement of public awareness, community 

participation and action, and multisectoral collaboration in creating safe environments and advocating 

for drowning prevention and water safety policy making. 

Despite the vulnerability to drowning, according to the 2021 WHO Regional Status Report on 

Drowning in South-East Asia, Indonesia does not have a national coordination mechanism for 

drowning prevention and water safety.10 In addition, Indonesia does not have a coordinated national 

death registry from which national and subnational drowning data can be collected.10 This lack of 

coordination mechanism and action framework corresponds with the estimation of 

underrepresentation of drowning deaths data in LMICs, including in Indonesia, due to substandard 

data collection and insufficient continuity of data.7,179,181 Furthermore, for Indonesia, as well as other 
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resource limited LMICs with conservative dependence on health facility-based reporting systems, the 

ICD coding system for drowning incidents, which excludes drowning cases related to natural disasters 

and water transport incidents, and those of intentional and undetermined intent from specific 

drowning codes, also potentially further undermines the reported magnitude of drowning. 7,63,191  

By identifying this gap of drowning data and prevention framework availability, this study 

sought to make tangible contributions to the field of drowning prevention and water safety promotion 

in Indonesia through advocating for evidence-based, integrated, and sustainable water safety 

measures. Furthermore, this study strived to contribute to the achievement of the 2021 UN General 

Assembly Resolution and the 2023 WHO call for global efforts to accelerate drowning prevention 

across all UN member states, and the achievement of the UN’s SDGs, particularly in promoting 

population health, safety, and well-being, and reducing preventable deaths.59,100-106 

1.13. Research Aims 

This study aimed to investigate mortality rates, risk factors, and prevention of unintentional 

drowning deaths in Indonesia, as well as the interconnection of these aspects with socio-ecological 

approaches of health promotion.  

1.14. Research Questions 

This study answered these following questions: 

1. What are unintentional drowning mortality rates in Indonesia? 

2. What are unintentional drowning risk factors in Indonesia? 

3. What drowning prevention strategies and water safety regulations have been implemented 

in Indonesia? 

4. What are Indonesian parents' and community perceptions and practices regarding child 

drowning risk and prevention?  

5. What gaps exist in unintentional drowning prevention strategies in Indonesia from a health 

promotion perspective? 

1.15. Conceptual Framework 

The conceptual framework developed in this thesis served to justify why the research was 

conducted within the selected context, by illustrating the current state of knowledge and identified 

gaps in understanding the phenomenon of drowning in Indonesia, guiding the methodological 
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underpinnings of the study, as well as delineating its scope and delimitations.192-194 Focusing on three 

domains—risk factors, moderators, and the negative health outcomes of fatal and non-fatal drowning 

incidents—this thesis posited their interdependence in influencing the prevention of drowning 

incidents. 195  

Risk factors encompassed variables and conditions that increase the likelihood of the occurrence 

of a drowning event, with four primary categories of variables explored in this thesis: demographic, 

biological, psychological, and environmental.37,176-178,195 Meanwhile, moderators encompassed factors 

which influence the strength or direction of the relationship between two variables. For example, how 

swimming skills can moderate the relationship between access to water and drowning risk. 195 In this 

thesis, in addition to investigating individual- and community-focused drowning prevention strategies as 

moderators of drowning, contextual factors specific to Indonesian communities were also examined to 

further elucidate under what conditions or for whom the relationship between drowning hazards and 

drowning risk holds true.195 For instance, swimming skill can moderate the relationship between access 

to water and drowning risk, if the individual has access to swimming skill training and perceive it as 

important and appropriate.90,180,195,196 These factors, extracted from the HBM constructs, include 

perceptions of susceptibility to drowning, severity of drowning consequences, barriers, and benefits 

of implementing prevention strategies, and self-confidence in adopting water safety-promoting 

behaviours to prevent drowning.186,187 To enhance understanding of these perceptions, socio-cultural, 

historical, and religious contexts were also taken into consideration. 186,187 By integrating these 

elements, this thesis aimed to provide a comprehensive understanding for addressing drowning 

incidents in Indonesian communities. 

Mediators, which acted as intermediaries between the occurrence of drowning incidents and 

the outcomes of drowning deaths, such as pulmonary oedema, cardiac arrest, and impaired 

neurological functions, were not explored in this thesis.197-199 Furthermore, this thesis did not examine 

moderators that closely influenced the direction of mediators, such as the availability of timely and 

efficient rescue efforts, cardiopulmonary resuscitation, emergency response systems, and advanced 

medical care.197-199   

The conceptual framework of the study can be seen in Figure 1.6.



Unintentional Drowning in Indonesia 30 
 

 

Figure 1.6. Conceptual Framework of the Study 
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Chapter 2  Methodology and Methods 

 

 

2.1. Philosophical Perspectives:  Setting Ontological and Epistemological Position 

Research involves creating novel knowledge, leveraging existing knowledge to generate new 

theories, refine methods of inquiries, and provide better comprehension to address a particular 

research problem.200 Creation of a novel knowledge demands more than just enthusiasm; it requires 

the meticulous development of a well-structured plan aimed at attaining the study's objectives.201,202 

To achieve the research objectives, three crucial elements within the framework of research design 

must be meticulously planned and rigorously justified in advance: 1) philosophical perspectives; 2) 

approaches to investigation; and 3) methods and techniques for gathering, analysing, and interpreting 

data.202 Establishing these three components not only streamlines the research planning process but 

also bolsters the validity and reliability of the study findings.202 

Research philosophy constitutes the fundamental underpinning of any scholarly inquiry, 

providing the theoretical framework within which research questions are formulated, methods are 

chosen, and findings are interpreted.202-207 At its core, research philosophy encompasses ontological 

and epistemological considerations, addressing questions about the nature of reality and the process 

of knowledge acquisition. Ontology delves into inquiries regarding the existence of entities and the 

nature of reality, shaping researchers' understanding of what can be studied and known. 

Epistemology, on the other hand, investigates the nature and scope of knowledge, exploring how 

knowledge is acquired, justified, and validated. These two philosophical perspectives serve as guiding 
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principles that inform this study’s choice of research methodology, data collection techniques, and 

analytical approaches.202,204-208 

Moreover, research philosophy encompasses axiological considerations, which involve 

researchers' values, ethics, and subjective judgments.202,204,206-212 Axiology addresses questions about 

the role of values in research, the ethical implications of research practices, and the researcher's 

responsibility to uphold principles of integrity and honesty. Therefore, researchers are required to 

engage in reflexive thinking to acknowledge and address their own subjectivity, positionality, and 

potential biases that may affect the research process and the interpretation of findings.202,204,206-212 

This aspect is discussed on the last section of this chapter titled: ‘Ethical Aspects of the Research: 

Researcher Reflexivity and Positionality’. 

The choice of research philosophy is not arbitrary and is influenced by various factors, 

including the nature of the research problem, the researcher's disciplinary background, and the 

broader theoretical frameworks within which the research is situated.202,204,206-208,210-213 Each research 

paradigm, such as positivism, interpretivism, and critical realism, embody distinct ontological, 

epistemological, and axiological assumptions, each offering unique perspectives on the nature of 

reality and the acquisition of knowledge.202,204,206-208,210-213 

In delving into the nature of reality, ontological viewpoints can be placed on a continuum. 
202,204,206-208,210-213 Objectivism maintains that universal truths and facts exist regardless of individual 

viewpoints or interpretations. Meanwhile, at the other end, constructivism proposes that reality is not 

an objective, pre-existing entity but rather is constructed by individual perceptions and 

interpretations, with individuals actively constructing their understanding of reality through cognitive 

processes such as perception, reflection, and social interaction.202,204,206-208,210-213 In exploring the 

nature of knowledge, epistemological positions can also be positioned along a continuum, and it is 

influenced by the researcher's ontological perspective. On one end, positivism holds that knowledge 

can be acquired through direct observation and measurement, with an emphasis on objectivity, 

quantifiability, and verifiability in research. Meanwhile, interpretivism views reality as socially 

constructed and subjective, shaped by human perceptions, experiences, and interactions. Therefore, 

positivism, which adopts an objectivist ontology, posits the existence of an objective reality that can 

be observed and measured through empirical inquiry, relying on quantitative studies. In contrast, 

interpretivism embraces a constructivist ontology, recognising the socially constructed nature of 

reality and the importance of subjective meanings and interpretations, hence favouring qualitative 

research method to explore the complexities of human experience and social phenomena.202,204,206-

208,210-213 
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On the other hand, realism acknowledges that there exists a reality beyond human 

perception, though it is inherently challenging to fully grasp.202,204,206-208,210-213 Realism aims to unveil 

the hidden structures and mechanisms influencing the occurrence of events that we can observe, 

blending aspects of both positivism and interpretivism. Critical realism, a distinct philosophical stance 

building upon realism, adds further nuances. It acknowledges the existence of an external reality while 

acknowledging human limitations in understanding it fully. Critical realism proposes a layered reality: 

the observable realm (empirical), the causal realm (actual), and the underlying realm (real). It 

emphasises the distinction between what is empirical, which consists of observable phenomena, and 

what is real, which consists of underlying structures and mechanisms that may not be directly 

observable but have causal powers that influence observable phenomena. This perspective leads 

critical realists to endorse methodological pluralism, valuing both quantitative and qualitative 

methods. By employing various approaches, they seek to transcend mere description, aiming for 

deeper insights into the fundamental causes and mechanisms shaping observable phenomena. 
202,204,206-208,210-213 

Therefore, the general methodology for undertaking this research project was predicated on 

critical realism, which endorsed methodological pluralism, to investigate the underlying structures, 

determinants, and contexts shaping the observable phenomenon of drowning incidents.202,204,206-

208,210-213 In line with this, the study acknowledged the existence of an objective reality, reflected in 

measurable data such as mortality and incidence rates of unintentional drowning in Indonesia. This 

guided the quantitative phase of the study, which followed positivist principles for rigorous data 

collection and analysis to ensure reliability and validity. Conversely, the study also recognised the 

existence of multiple subjective social realities surrounding unintentional drowning in Indonesia. This 

informed the qualitative phase, aimed at exploring parental and community understandings, 

viewpoints, and experiences concerning drowning. This phase was undertaken under interpretivist 

assumptions, acknowledging that participants' realities are subjectively constructed based on their 

lived experiences, interpretations, and unique social and cultural contexts. Thus, a mixed methods 

approach was adopted to comprehensively address these distinct layers of reality, facilitating a robust 

exploration of both objective data and subjective social constructs surrounding drowning risk and 

prevention in Indonesia.202,204-208,210-215 

2.2. Research Methodology 

This study was undertaken using a mixed methods approach. A mixed methods study 

combines quantitative and qualitative research methodologies in one, integrated study, providing a 

holistic understanding of the research problem.215-221 This strategy enables researchers to investigate 
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various aspects of the phenomenon under examination, leveraging the strengths of both quantitative 

and qualitative methods. While quantitative methods allow the collection and analysis of numerical 

data to discern patterns, relationships, and trends, qualitative methods delve into the meanings, 

experiences, and perspectives of participants through methods such as in-depth interviews, focus 

group discussions, observations, or textual analysis. Through mixed methods approach, researchers 

can triangulate findings from diverse sources, enhancing the validity and reliability of their results. 

Therefore, mixed methods studies empower researchers to tackle complex research questions that 

may not be adequately addressed by a single methodological approach, thus broadening the scope 

and depth of research outcomes.202,215-221  

This study was conducted as an explanatory sequential mixed methods study, a research 

design that involves the sequential integration of quantitative and qualitative data collection and 

analysis within a single study.202,205,215,217,219,221 The purpose of this design is to elaborate, enhance, and 

clarify the findings obtained from one method with insights gained from the other. In this study, 

connection rather than embedding was employed, with the two-tier design of explanatory sequential 

mixed methods consisted of the collection and analysis of quantitative data using deductive reasoning; 

followed by the collection and analysis of qualitative data by inductive reasoning, to explain and 

further expand quantitative findings. This study design was chosen as it is suitable to collect, analyse, 

and integrate the findings of both quantitative and qualitative studies to gain a deeper understanding 

of unintentional drowning mortality rates, risk factors, and prevention in Indonesia, a complex 

phenomenon that cannot be adequately answered using just one methodological 

approach.202,205,215,217,219,221  

In this study, the quantitative data provided a comprehensive overview of unintentional 

drowning rates and risk factors across the entire Indonesian population. Meanwhile, the qualitative 

phase, though conducted in a single province, was equally integral to the study, offering essential 

depth regarding the social and contextual nuances that influenced the patterns observed in the 

quantitative findings. The results from each phase were then integrated in the discussion and 

interpretation stages (Chapter 9 of this thesis), where insights from the qualitative phase enriched the 

understanding of patterns observed in the quantitative outcomes. This approach allowed for a holistic 

view, capturing both national trends and local nuances simultaneously. 

This explanatory sequential mixed method study consisted of three phases: 1) a scoping 

review, 2) a population-based, retrospective cohort quantitative study, and 3) an exploratory 

qualitative study. The theoretical underpinnings of each phase are detailed in the subsequent 
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subchapter titled 'Methods and Theoretical Underpinnings'. The workflow of the study is depicted in 

Figure 2.1. 

 

Figure 2.1. Research Flowchart205 

2.3. Methods and Theoretical Underpinnings  

2.3.1. Phase One: Scoping Review 

This review was conducted using a scoping review methodology, following the Arksey and 

O'Malley methodological framework, the Joanna Briggs Institute (JBI) guideline, and the Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-



Unintentional Drowning in Indonesia 36 
 

 

ScR).222-226  The review process involved outlining scoping review questions, conducting a systematic 

search to identify relevant studies, selecting studies based on inclusion criteria, extracting and charting 

the data, and finally, analysing, synthesising, and reporting the results.222-226  

Scoping review is a rigorous methodological approach used to systematically map existing 

literature on a particular topic, providing an overview of the breadth and depth of available 

evidence.222 Unlike traditional systematic reviews, which focus on specific research questions and 

employ strict predefined inclusion and exclusion criteria, scoping reviews aim to identify a wide range 

of evidence sources to comprehensively explore a research area which has not been widely explored 

before, offering flexibility to involve diverse search designs to allow all emerging evidence to be 

gathered to synthesise a new and expanded knowledge.227 By providing a panoramic view of the 

literature, scoping reviews offer valuable insights into the state of knowledge, identify gaps in the 

research, and inform future research directions and policy development.222,227,228 

Therefore, a scoping review design was deemed suitable for this study. The approach 

allowed the clarification and identification of crucial concepts, characteristics, and factors pertinent 

to unintentional drowning in Indonesia—an underexplored domain in literature—by systematically 

mapping evidence from both research and non-research sources.222,226-228  This inclusive approach also 

encompassed grey literature, such as policy statements and issues, government and non-government 

reports, academic papers, theses, dissertations, and conference proceedings. By synthesising a wide 

array of information, the review provided a comprehensive overview of unintentional drowning and 

its prevention in Indonesia while highlighting knowledge gaps for future evidence syntheses.222,226-228  

2.3.1.1. Research Aims 

The scoping review aimed to describe the epidemiology and risk factors of unintentional 

drowning in Indonesia and explore health promotion and prevention approaches currently 

in place.  

2.3.1.2. Research Questions  

This study answered the following questions: 

1. What information is available on fatal unintentional drowning mortality numbers and rates 

in Indonesia? 

2. What is known about risk factors for unintentional drowning in Indonesia? 

3. What prevention and health promotion approaches are currently being used in Indonesia 

to reduce unintentional drowning deaths? 
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4. How can the HPF168 be applied to inform strategy development to prevent unintentional 

drowning Indonesia? 

2.3.1.3. Search Strategy 

The systematic search was conducted to identify all relevant literature on unintentional 

drowning in Indonesia, published from the earliest available year up to May 2023, without 

restricting the publication year. The following databases were systematically searched: 1) 

Eight international journal databases, namely MEDLINE (Ovid), CINAHL, Informit, PsycINFO 

(ProQuest), Scopus, SafetyLit, BioMed Central, and Google Scholar, selected for their 

comprehensive coverage and relevance to publications on drowning-related injuries; 2) Two 

Indonesian journal databases, Sinta and Garuda, which are also linked to Google Scholar 

Indonesia (‘Google Cendekia’) and all Indonesian journals indexed by the Indonesian 

Ministry of Education, to capture local publications that may not have been indexed in 

international databases; and 3) Websites of Indonesian government agencies identified in 

previous studies as important entities for documenting and addressing drowning events in 

Indonesia, including the Indonesian Ministry of Health, the Ministry of Education, Culture, 

Research and Technology, the Ministry of Marine Affairs and Fisheries, the Ministry of 

Transportation, the National Disaster Management Agency, and the National Search and 

Rescue Agency.229-235  

The searches were conducted to locate all documents published in both English and 

Indonesian languages, aiming to capture as much information as possible on drowning 

events and prevention in Indonesia. To achieve this, the most relevant and exhaustive search 

terms were employed, tailored to each database utilised. The following is a summarised 

version of the search terms utilised in this study. For the complete search strings, please 

refer to Chapter 3, Section 3.8.1. Search Strategy. 

1. General English terms for MEDLINE (Ovid), CINAHL, Informit, PsycINFO (ProQuest), 

Scopus, SafetyLit, and BioMed Central databases: Core terms used include: (drown*), 

(swim*), (maritime), (flood*), (disaster*), ((hurricane*) OR (cyclone*) OR (typhoon*) OR 

(monsoon*)), (water rescue), (rescue), and ((boat*) OR (ship*)). These terms are 

combined with AND Indonesia to target region-specific records. In databases utilising 

Medical Subject Headings (MeSH), queries are formulated using a combination of MeSH 

terms (such as "Drowning", “Swimming”, and "Natural Disasters"), combined with “AND 

Indonesia”. 
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2. General Indonesian terms for MEDLINE (Ovid), CINAHL, Informit, PsycINFO (ProQuest), 

Scopus, SafetyLit, BioMed Central, Sinta, and Garuda databases: Core terms used were 

around: (tenggelam), (renang OR berenang), ((banjir*) OR (badai) OR (bencana)), 

(kecelakaan AND (kapal OR perkapalan OR layar OR pelayaran OR laut)), (keselamatan 

AND (kapal OR perkapalan OR layar OR pelayaran OR laut OR maritim)), (penyelamatan 

air), and (penyelamatan perairan). 

3. Google Scholar: Searches used the allintitle filter to identify publications whose titles 

include terms such as (drown OR drowns OR drowned OR drowning), (swim OR swims OR 

swimming), (hurricane OR hurricanes OR cyclone OR cyclones OR typhoon OR typhoons 

OR monsoon OR monsoons), (flood OR floods OR flooding), (disaster OR disasters), (boat 

OR boats OR boating OR ship OR ships OR shipping), (maritime safety), and (water rescue), 

combined with Indonesia. 

4. Google Cendekia (Google Scholar Indonesia): Searches used the allintitle filter to identify 

publications whose titles include terms such as (tenggelam), (renang OR berenang), 

((banjir OR badai OR bencana) tenggelam), ((air OR perairan) penyelamatan), 

(kecelakaan (kapal OR perkapalan OR layar OR pelayaran OR laut), and (keselamatan 

(kapal OR perkapalan OR layar OR pelayaran OR laut OR maritim)). 

5. Government Sources: Searches were restricted to Indonesian websites (site:.go.id, 

site:.org) and concentrated on terms (tenggelam), (renang OR berenang), ((banjir OR 

badai OR bencana) tenggelam), ((air OR perairan) penyelamatan), (kecelakaan (kapal OR 

perkapalan OR layar OR pelayaran OR laut), and (keselamatan (kapal OR perkapalan OR 

layar OR pelayaran OR laut OR maritim)), and (water rescue) to gather local government 

data and resources published in Indonesian. 

A set of inclusion and exclusion criteria was used to narrow down the systematic search 

corresponding to the research objectives, as described in Table 2.1. 
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Table 2.1. Inclusion and Exclusion Criteria 

Inclusion Criteria Exclusion Criteria 
• Literature published up until May 2023 
• Original research articles 
• Comprehensive scientific reviews, meta-analyses, 

statements of clinical standards, case reports, 
opinion pieces 

• Grey literature, such as government or other 
authoritative reports, policy statements, issues 
papers, theses and dissertations, and conference 
papers/proceedings 

• Full-text available 
• Published in English or Indonesian language 
• Drowning deaths in humans 
• Drowning specifically taking place in Indonesia 
• Unintentional drowning deaths, including 

accidental, disaster-related and water-transport 
related drowning deaths 

• Drowning risk factors 
• Drowning prevention 
• Regulations on water safety, safe boating and 

shipping, maritime safety, and disaster risk 
management relevant to drowning prevention 

• Health promotion approaches on water safety and 
drowning prevention Water safety, safe boating, 
and shipping regulation 

• Tsunami-related drowning 
incidents 

• Intentional self-harm by 
drowning 

• Assault by drowning 
• Drowning in war operations 
• Drowning by undetermined 

intent 
 

2.3.1.4. Review Strategy 

Publications were screened for inclusion by title, abstract, and full text. Two Indonesian 

researchers independently reviewed search results at the stage of title, abstract, and full text 

review. The flow of the selection process of all identified records was as follows:  

1. Title and abstract screening 

The titles and abstracts of all records identified through the database searching were 

screened by the inclusion and exclusion criteria, to ensure the relevance of the studies 

included for the evidence-informed review. 
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2. Full-text screening 

Full-text versions of identified articles were then appraised to examine the relevance of 

the finding of the studies to answer the research questions. The PRISMA-ScR flow 

diagram225 was utilised to summarise the selection process of this review.  

2.3.1.5. Data Abstraction 

The following data were abstracted from the original peer-reviewed publications: authors, 

year of study and publication, type of publication (original research article, comprehensive 

scientific review, meta-analysis, statement of clinical standards, case report, opinion piece, 

or grey literature), data source, study aim, study design, study sample and setting, scale of 

study (national or subnational), categories of drowning investigated, methods, relevant 

findings on the mortality, risk factors, and prevention of drowning, intervention type, and 

comparator. For grey literature, the following data were abstracted: authors (government 

agencies), year of publication, scale of study, categories of drowning investigated, and 

relevant findings.  

2.3.1.6. Analysis 

Mortality numbers, proportions, and rates were extracted or inferred from the identified 

studies as epidemiological measures of unintentional drowning, either at the subnational or 

national scale. For this review, the Health Promotion Framework168, which comprises 

medical, behavioural, and socio-environmental approaches at the individual through to the 

population level, was used to map the socio-ecological dimension of drowning prevention 

and health promotion approaches that have been or are currently being used in Indonesia. 

The calculation of drowning mortality rates involved determining the number of deaths 

attributed to drowning within a specified population (national or provincial), divided by the 

total number of this population, expressed per 100,000 population, for a given year, in a 

given country (Indonesia) or territory (province). The denominator was the size of the 

population at the midpoint of the time period.236,237 

The HPF framework (Figure 1.4) was used not only to assess current drowning prevention 

strategies available in Indonesia, but also to identify additional strategies that could be 

implemented to address the multifaceted nature of the drowning. 168 
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2.3.1.7. Ethical Consideration 

Ethical approval has been obtained from the Human Research Ethics Committee (HREC) of 

the University of Mataram - Indonesia (Ethics Approval number 128/UN18.F8/ETIK/2023). 

The study did not collect personal, sensitive, or confidential information from participants, 

and only used publicly accessible documents as evidence. 

2.3.2. Phase Two: Population-Based Retrospective Cohort Study 

This study was conducted as a population-based retrospective cohort study, which falls 

under the category of analytical observational quantitative research. The scoping review phase of the 

study identified the absence of the following data recording systems in Indonesia: 1) a national 

drowning or injury surveillance system; 2) a coordinated national death registry at both national and 

subnational levels from which drowning data can be obtained; or 3) documentation on cause of deaths 

at both the national and provincial levels of health, civil, and bureau of statistics registers.61 Therefore, 

data on unintentional drowning deaths and incidences were sourced from the GBD 2019 Study by the 

IHME.60 Given the nature and level of completeness of the available data, the population-based 

retrospective cohort study design was chosen. 

A population-based cohort study is a longitudinal observational investigation that monitors 

a cohort of individuals over time to explore the incidence of particular outcomes or events and their 

associated risk factors.238-246 This study design facilitates the examination of disease progression or 

health-related occurrences within a population and enables the evaluation of the impact of various 

exposures or interventions on outcome development. These endeavours typically entail substantial 

sample sizes and extended follow-up durations. By recruiting participants from the general populace 

rather than from specific subsets, population-based cohort studies offer valuable insights into the 

broader distribution and determinants of health and disease. Therefore, this design was selected to 

adequately capture and analyse drowning occurrences in the extensive population of Indonesia, as 

well as allowing examination into drowning mortality trends, to generate evidence and inform the 

formulation of water safety policies and drowning prevention interventions. 238-246 

In a retrospective cohort study, participants are selected based on their exposure status (for 

instance, whether they have been exposed to specific risk factors for drowning).238-247 However, the 

outcome of interest, such as fatal drowning, has already occurred by the time the data is collected. 

This design allows researchers to assess existing data sources, such as medical records or historical 

surveys, to evaluate whether exposure affects the likelihood of the outcome by comparing incidence 
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rates between the exposed and unexposed groups. This methodology is particularly valuable for 

investigating the impact of exposures on health outcomes when conducting a prospective study is 

impractical or unethical, by relying on existing data sources—such as medical records, administrative 

databases, or historical records—or, as in this thesis, verbal autopsy surveys.238-247  

In contrast to this design, a case-control study begins with participants who have already 

experienced the outcome (for instance, those who have drowned) and compares them to those who 

have not experienced the outcome.238,240,244,246 This design is useful for identifying potential risk factors 

associated with the outcome by comparing the history of exposure between cases (those who 

drowned) and controls (those who did not). However, since case-control studies start with participants 

based on their outcome status, researchers cannot determine the incidence of the outcome based on 

exposure, hence this design cannot directly measure risk. Therefore, opting for a retrospective cohort 

study over a case-control study was more appropriate for this study, as it facilitated a clearer 

understanding of how exposure status correlated with drowning-related mortality. Furthermore, this 

design enabled researchers to infer the likelihood or risk of fatal drowning associated with specific 

exposures, such as age, sex, and jurisdiction, providing valuable insights into the dynamics of drowning 

risk in Indonesia.238,240,244,246 

2.3.2.1. Research Aims 

The quantitative study aimed to examine the incidence and mortality rates, years of life lost 

(YLLs), and risk factors for fatal unintentional drowning in Indonesia, and investigate overall 

drowning burden via years lived with disability (YLDs) and disability adjusted life years 

(DALYs), between 2005 and 2019 using the 2019 Global Burden of Disease (GBD) study 

estimates. 

2.3.2.2. Research Questions 

This study answered these following questions: 

1. What are fatal unintentional drowning incidence and mortality rates in Indonesia 

between 2005 and 2019? 

2. What are fatal unintentional drowning risk factors in Indonesia between 2005 and 

2019? 

3. What is unintentional drowning burden in Indonesia between 2005 and 2019, via YLDs 

and DALYs?  
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2.3.2.3. Data Collection 

An analysis of quantitative, national and subnational data sourced from the GBD 2019 

Study60 database was performed to generate estimates of mortality rates, incidence, YLLs, 

YLDs, and DALYs for unintentional drowning at a national and sub-national level in Indonesia, 

including all 34 provinces. The study utilised the division of Indonesia into 34 provinces, as 

opposed to the current configuration of 38 provinces, as the additional 4 provinces were 

established after the observed study period, beginning in 2022.144  

The data acquired spanned the period of 2005 to 2019 and were collected using verbal 

autopsy survey instruments and modelling in coordination with the Indonesian Ministry of 

Health.60 The year of 2005 was chosen as the starting year of investigation, as a global 

consensus on the standardised definition of drowning was issued by the WHO in 2005, which 

includes both fatal and non-fatal drowning cases and has since guided consistent global 

reporting and research.43 The endpoint, 2019, represents the most recent year with 

complete data available through the GBD study at the time of analysis. The GBD 2019 Study 

data focused on unintentional drowning, as defined by the ICD-9 code of ‘E910’, and ICD-10 

codes ‘W65-W74’ for accidental drowning.6,69,248 However, it is worth noting that these codes 

did not include unintentional drowning due to water transport and disaster, nor do they 

account for drownings with intentional or undetermined intent, or incidents involving other 

causes such as trauma, envenomation, or animal attacks in the water,  hence potentially 

underestimated the actual drowning numbers.63 

In this study, “incidence” pertains specifically to the frequency of non-fatal drowning 

incidents within the Indonesian population throughout the study duration. This definition 

excludes drowning-related fatalities, which were treated distinctly as mortality events. 

Information on DALYs, YLDs, and YLLs due to drowning were also inferred to assess the 

overall burden of drowning in Indonesia.249 The burden of disease refers to the overall 

impact of health conditions on individuals and populations, encompassing aspects such as 

mortality, morbidity, and disability. It involves quantifying the prevalence, severity, and 

duration of specific diseases or conditions within a given population over a specified period. 

It begins with collecting data on the prevalence, incidence, mortality rates, and disability 

weights associated with the health condition under consideration. Then, YLLs, which are the 

years of life lost due to premature mortality caused by the health condition, are determined 

by multiplying the number of deaths by a standard life expectancy at the age of death. One 

YLL denotes the loss of a single year of life. Next, the YLDs, or years lived with disability for 
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each health condition, can be determined by multiplying the prevalence of the condition by 

the disability weight (ranging between 0 and 1, with 0 indicating optimal health and 1 

indicating mortality) and the average duration of the health condition in years. One YLD 

signifies the loss of a complete year of healthy life due to disability or ill health. Once YLLs 

and YLDs are determined, DALYs could be calculated by adding YLLs and YLDs. One DALY 

represents the loss of an equivalence of one year of life lived in full health.249 

Data were downloaded using the IHME GBD results tool for the period 2005-2019 for 

Indonesia and the sub-national provinces.60 This study complies with the Guidelines for 

Accurate and Transparent Health Estimates Reporting recommendations.250 

2.3.2.4. Data Abstraction 

The following data were extracted on unintentional drowning deaths and non-fatal 

submersion in Indonesia: incidence rates, mortality rates, YLLs, YLDs, and DALYs, based on 

year, gender, age group (under-5, 5-14 years, 15-49 years, 50-60 years and 70+ years), and 

province. The age classification used aligns with the WHO's age classification and 

demographic framework, where the 15-49 years age group represents the socially and 

economically active population.251 This classification is particularly relevant in countries with 

an expansive population pyramid, such as Indonesia, where younger individuals comprise 

the largest proportion of the population.251 In addition, this age categorisation has been 

applied in other studies assessing drowning burden and trends, including those utilising data 

from the GBD study, thereby facilitating comparability with findings across countries.6,39,252  

2.3.2.5. Analysis 

Data were extracted from the GBD Study 2019 and entered into Microsoft Excel and IBM 

SPSS Statistics V.27. Trend analysis between the period of 2005 and 2019 was inferred with 

linear regression. Relative risk (RR) (with a 95% confidence interval [CI]) was calculated to 

measure the association between exposures of interest (sex, age group, 

jurisdiction/province) and unintentional drowning deaths. Where RR was calculated, the 

predictor group with the lowest annual mortality rate was used as the reference point 

(except for provinces, where the rate for Jakarta as the capital province of Indonesia was 

used as the reference point). In terms of age-related risk, the age group 15-49 years was 

selected as a comparison group based on analysis of drowning deaths across all age groups 

in Indonesia which consistently showed that this demographic had the lowest drowning 

mortality rates from 2005 to 2019.  
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RR served as a fundamental measure within epidemiology, offering insight into the 

association between a specific exposure and an outcome of interest.253,254 Relative risk is the 

ratio of the risk of developing the outcome in the exposed group compared to the unexposed 

group. It was computed by dividing the risk of the outcome in the exposed group (a/(a + b)) 

by the risk in the unexposed group (c/(c + d)): 

RR = (a/(a+b))/(c/c+d))  

Where (a) is the number of individuals exposed who experienced the health outcome; (b) is 

the number of individuals exposed who did not experience the health outcome; (c) is the 

number of individuals unexposed who experienced the health outcome; and (d) is the 

number of individuals unexposed who did not experience the health outcome.253,254  

RR provides a ratio indicating the likelihood of the outcome occurring in the exposed group 

compared to the unexposed group, directly estimating the risk or probability of the outcome 

in each group, making it suitable for cohort studies.253,254 In contrast, the Odds Ratio (OR) is 

the ratio of the odds of developing the outcome in the exposed group to the odds of the 

outcome in the unexposed group. Unlike RR, OR does not directly estimate risk but rather 

the odds, which is the ratio of the probability of the event occurring to the probability of it 

not occurring.253,254 Hence, OR can serve as an approximation of RR when the outcome of 

interest is uncommon, as odds and probability become numerically similar in such cases. This 

phenomenon, often termed the "rare disease assumption", makes OR a suitable measure of 

association in rare outcomes or case-control studies. However, it may overestimate RR if the 

outcome is more frequent, such as in cohort studies.255,256 Therefore, for this current study, 

RR was selected as the measure of association for its direct estimation of risk and suitability 

with study design.253,254 

2.3.2.6. Strengths and Limitations  

The utilisation of GBD 2019 Study data to analyse drowning mortality and burden in 

Indonesia has several limitations. First, although GBD data provides a standardised method 

for estimating global health metrics, it is modelled rather than directly observed, which may 

obscure short-term variations and anomalies, warranting cautious interpretation.257 In 

addition, certain categories of drowning relevant to Indonesia, such as water transport-

related or disaster-related incidents, were not captured, potentially underestimating the 

drowning burden. The focus on unintentional drowning also excludes intentional cases, 

which can further undermine the overall drowning situation. Furthermore, reliance on 
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verbal autopsy instruments for collecting unintentional drowning data in Indonesia may 

introduce selection and information biases, although this issue could be mitigated by the 

vivid recall associated with sentinel events.258 

The retrospective cohort study methodology may also introduce certain limitations.202,245,246 

Since the data were collected after outcomes had occurred, establishing a definitive 

temporal relationship between exposure and outcome can be challenging. Moreover, 

controlling for confounding factors was also difficult, as exposures could not be manipulated, 

and participants could not be randomised.202,245,246 A more thorough discussion of the 

strengths and limitations of the use of GBD data as data source and the retrospective cohort 

design can be found in Chapter 9, Section 9.6. Research Strengths and Limitations. 

2.3.2.7. Ethical Consideration  

Ethics approval was granted by the University of Mataram of Indonesia (Ethics Approval 

number 128/UN18.F8/ETIK/2023). The study did not collect personal, sensitive, or 

confidential information from participants, and only used publicly accessible documents as 

evidence. 

2.3.3. Phase Three: Exploratory Qualitative Study 

This study was undertaken as an exploratory qualitative study, conducted in seven villages 

across rural sub-districts of West Nusa Tenggara (WNT) Province of Indonesia, involving focus group 

discussions with parents of young children and village community leaders. The exploratory qualitative 

design was deemed suitable to answer the research questions, which were designed to explain and 

further extend the findings of the quantitative arm of the study: 1) The highest average annual 

mortality rates in Indonesia were consistently identified among the under-five age-group, with 

Indonesian children aged less than 5 years old being 3.67 times (95% CI: 3.63 - 3.72) more likely to 

become victims of fatal drowning compared to individuals aged between 15 to 49 years; 2) Under-five 

children residing in eastern parts of Indonesia, such as in Papua, Maluku, and Nusa Tenggara regions, 

had a higher likelihood of suffering fatal drowning compared to the reference group of Indonesian 

capital province, Jakarta.259  

The rationale for conducting the qualitative study stemmed from philosophical paradigms 

suggesting that participants' realities are subjective and unique, influenced by their specific social, 

historical, and cultural backgrounds.202,204-207 While this broader philosophical approach of 

interpretivism, which embraces a constructivist ontology, underpinned this study and may incorporate 

emic perspectives, it encompasses a wider range of methodologies and theoretical frameworks that 
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do not necessarily prioritise insider perspectives.260 As this study focused on the communities of WNT 

Province, an emic epistemological approach was a suitable perspective for this exploration, for this 

approach emphasises understanding knowledge and meaning from the perspectives of the 

community members themselves, capturing their insider viewpoints on how they interpret their 

reality, beliefs, and practices within a specific cultural context.260-262  

This qualitative approach aimed to explore how individuals perceive risk factors associated 

with child drowning and how communities can take preventive action, recognising that understanding 

these factors requires an exploration of participants' subjective experiences and perspectives within 

their respective contexts.202,204-207  The qualitative study design was selected to complement the 

quantitative findings of the research project, providing in-depth insights into individuals' perspectives, 

experiences, and behaviours, which quantitative data alone may not be able to capture.202,214,263 The 

qualitative approach enabled exploration of the complex phenomenon of child drowning in their 

natural context, allowing for a deeper understanding of water safety behaviours and decision-making 

processes in Indonesian communities and households. Moreover, the qualitative method was valuable 

for generating hypotheses and refining research questions for subsequent investigations of drowning 

prevention in Indonesia.202,214,263 

The exploratory qualitative research design allowed an open exploration of the phenomenon 

of child drowning risk and prevention in Indonesia, which has minimal coverage in the existing 

literature, enabling study participants to contribute to the development of new knowledge in this 

area.202,214,263-266 An exploratory qualitative design is characterised by its open-ended nature and 

flexible approach to data collection and analysis, allowing researchers to explore relatively uncharted 

phenomena with little theoretical framework. Unlike other qualitative designs, such as descriptive 

designs which may have more defined research questions, exploratory qualitative studies aim to 

generate new insights, theories, or hypotheses through in-depth exploration of participants' 

perspectives and experiences to gather context-specific data, which are then analysed using 

techniques such as thematic analysis to identify emerging themes or patterns. Therefore, exploratory 

qualitative research is particularly useful in the early stages of inquiry when little is known about a 

research topic, such as about child drowning in communities in Indonesia in this study, allowing the 

researchers to gain a deeper understanding before proceeding to more structured or hypothesis-

driven investigations.202,214,263-266 
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2.3.3.1. Research Aims 

The qualitative study aimed to investigate Indonesian parents’ and community perceptions 

and practices regarding child drowning risk and prevention in and around home. 

2.3.3.2. Research Questions 

This study answered these following questions: 

1. What are Indonesian parents’ and village community leaders’ perceptions regarding 

child drowning risk in and around home? 

2. What are Indonesian parents’ and village community leaders’ practices to prevent 

children from drowning in and around home? 

2.3.3.3. Study Site 

Despite Kalimantan and Papua having the highest recorded drowning mortality rates among 

Indonesia's largest islands, the decision not to conduct the study in these regions was 

influenced by several significant factors. Firstly, the vastness of these areas presents 

considerable logistical challenges. Kalimantan spans five provinces across 544,150 km² and 

has a population of over 17.3 million, while Papua covers approximately 319,036 km² and 

has over 5.7 million people across six provinces, each characterised by rich cultural 

diversity.2,143 This extensive geography, population, and diversity would require substantial 

time and resources to adequately cover the regions and collect meaningful data. Secondly, 

time constraints were a critical consideration. Expanding the study to include Kalimantan 

and Papua would have stretched resources thin and potentially compromised the quality of 

the data collected. Lastly, travel restrictions imposed due to the COVID-19 pandemic further 

complicated the feasibility of conducting research in these regions. These limitations 

significantly hindered access, making it challenging to engage with participants and gather 

data effectively. Ultimately, these considerations led to the decision to focus the study on 

another region of Indonesia with high drowning mortality rates, allowing for a more 

manageable and thorough investigation of parental and community perceptions regarding 

child drowning risk and prevention. 

The WNT Province of Indonesia, also known as 'Nusa Tenggara Barat' in Indonesian, was 

deliberately chosen as the study site because of its archipelagic and rural nature. These 

characteristics make it one of the most vulnerable regions in Indonesia to drowning, as 

indicated by the findings of the quantitative arm of this research project.259  In 2019, it 
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exhibited high under-five drowning mortality rates, reaching 12.6 per 100,000 for males and 

6.1 per 100,000 for females, ranking among the highest nationwide.259 This province indeed 

represents one of the most drowning-prone settings in Indonesia, with its coastal areas and 

inland water bodies capturing a geographical variation of drowning events.2 In addition, 

WNT was selected as the study site due to its status as one of the provinces with the poorest 

health performance, representing high-risk populations of economically disadvantaged 

children residing in rural areas with inadequate access to healthcare, education, and safe 

aquatic environments.1,2   

In 2023, WNT, comprising a chain of islands in eastern Indonesia, had a total population of 

5.5 million, and ranked as the eighth province with the highest population density in 

Indonesia. 2,267,268  Lombok Island, the second largest island of the province, accommodates 

over 3.9 million people, constituting 71% of WNT’s population and making it one of the most 

densely populated islands in Indonesia.2,267,268 The high population density in WNT, 

especially on Lombok Island, heightens the risk of drowning by increasing human activity 

near bodies of water and enhancing exposure to such environments, as has previously 

reported in Algeria and United Kingdom.269,270 

WNT has more than 1.7 million children, representing 36% percent of its population.1 Over 

the years, WNT has consistently exhibited concerning child health indicators, with 

persistently high prevalence of malnutrition among children, as well as elevated infant and 

under-5 mortality rates.271-273 In 2022, WNT had an all-cause infant mortality rate of 25 

deaths per 1,000 live births and an all-cause under-five mortality rate of 29 deaths per 1,000 

live births, placing it among the highest rates across all Indonesian provinces.271-273 However, 

there is a lack of information regarding the extent to which preventable drowning deaths 

contribute to these elevated child mortality rates, as identified in the scoping review phase 

of this research project.61 

Furthermore, the WNT region stands out as one of Indonesia's disaster-prone regions, 

particularly for earthquakes, tsunamis, and flooding.3,4 This vulnerability is attributed to the 

province’s composition of small islands and the presence of the Flores back-arc thrust along 

Lombok’s northern coastline, which is part of the convergence between the Indo-Australian 

and Sunda tectonic plates.121,274 One instance of water-related disaster in the province is the 

2018 small-scale tsunamis, approximately 1-2.5 meters in height, which struck Lombok’s 

northern coast, after a fault ramp rupture occurred and triggered four major earthquakes 

ranging from magnitude 6.4 to 6.9.121,274 This highlighted the region’s susceptibility to various 
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water-related disasters, including tsunamis, landslides, tropical cyclones, and floods, 

consequently increasing the risk of disaster-related drowning among its populations. 

Economic disparities further compound the vulnerability to drowning in WNT. The province 

ranks with the second-lowest GDP per capita among all Indonesian provinces, with over 19% 

of its population living below the national poverty threshold, equating to less than USD 0.70 

per day, with many families earning only slightly above this line, posing significant challenges 

in drowning prevention, as well as in disaster preparedness, response, and recovery efforts 

within local communities.1,271,272 Over 65% of children in the region experience deprivations 

in non-income dimensions of poverty, particularly in educational attainment, health status, 

and household amenities such as water and sanitation, with persistent disparities evident 

between urban and rural areas.1 Only half of WNT’s population have access to basic 

sanitation facilities at home, while a quarter engage in open defecation, including in water 

bodies, thereby increasing children’s exposure to unsafe aquatic environments and 

heightening the risk of child drowning.1 Therefore, to inform targeted drowning prevention 

efforts, it is crucial to gain a deeper understanding of how rural communities in WNT 

perceive the risk of child drowning within their communities and the preventive measures 

they employ.  

Out of the 12 approached villages that met the inclusion criteria, seven villages spanning all 

districts (West Lombok, North Lombok, East Lombok, Central Lombok, and Mataram) of 

Lombok Island in the WNT province were selected as study sites (Figure 2.2). The seven 

villages were selected based on the feasibility of conducting data collection within the 

designated timeframe, as well as their responsiveness and readiness to engage with the 

study and the recruitment approach facilitated by village chiefs and community health 

workers. This indicated that community involvement and support were critical in the 

recruitment process, potentially enhancing the quality and reliability of the data collected. 

In each selected village, one focus group discussion was conducted. These villages represent 

both coastal and inland areas to ensure comprehensive representation across diverse 

geographical settings and facilitate the examination and comparison of potential disparities 

among different population groups. 
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Figure 2.2. Map of Study Sites in West Nusa Tenggara, Indonesia 

This map was created using data from the Environment and Forest Services of West Nusa 

Tenggara Province, which is in the Public Domain. Original source: "Lombok 

Map" by Environment and Forestry Services of West Nusa Tenggara Province, 2000.  

2.3.3.4. Sample Selection and Recruitment 

The study population consisted of parents of  children under-five years and village 

community leaders residing in Lombok Island, WNT Province, Indonesia. Parents of children 

under-five years were selected for this phase based on findings from the retrospective 

cohort study in Chapter 4, which consistently identified this age group as having the highest 

drowning mortality rates across Indonesia, including in WNT Province.259 Parents were also 

chosen based on previous studies confirming parental supervisory behaviour as a significant 

protective factor in preventing drowning fatalities.157,275,276 Village community leaders were 

also selected as study participants due to their close interaction with local community 

members across various issues within the village, and hence are likely to provide valuable 
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group-level information on socio-cultural norms, attitudes, and community practices, which 

may offer richer data than that which can be gathered from individual parents.277,278  

Participants were eligible for inclusion if they were mothers and fathers of children aged 1-

4 years, and/or identified socially as village community leaders, residing in villages of sub-

districts located in coastal areas and or near inland water bodies of Lombok Island, WNT. 

Village chiefs, religious leaders, village elders, public service leaders, voluntary community 

health workers, community leaders, and other socially influential individuals in village 

communities were approached to join the focus groups. These criteria aimed to provide 

insights into socio-cultural beliefs and practices and decision-making processes at both 

individual and community levels regarding child drowning prevention. The recruited village 

community leaders were predominantly parents of children aged above five or grandparents 

of children under five themselves. This demographic composition ensured a clearer 

understanding of the community context surrounding child drowning. 

Recruitment employed purposive sampling to select participants based on the inclusion 

criteria, ensuring focused representation of the population of interest.202,214,279-282 Purposive 

sampling is a non-probability sampling technique widely used in qualitative research to 

deliberately select participants based on specific criteria aligned with the research 

objectives. In this study, this sampling method was particularly valuable in including 

participants with unique perspectives or experiences relevant to the study's focus on child 

drowning risk and prevention in the community, facilitating the collection of rich and 

relevant data and enhancing the depth and breadth of the study findings. Furthermore, the 

purposive sampling approach ensured that the sample represented diverse viewpoints and 

insights across the geographic spread of Lombok Island.202,214,279-282  

Snowball sampling was utilised to leverage existing social networks within the community, 

enabling a deeper understanding of the inherent social networks and dynamics in the 

community.283-286 Snowball sampling is a non-probability sampling method widely used in 

qualitative research to recruit participants through referrals from other participants or key 

informants. This method is particularly useful to reach marginalised or difficult-to-access 

population groups, as it relies on social networks to access individuals who may not be easily 

identifiable. The process began with the researchers identifying initial participants — village 

chiefs and community health workers — who then facilitated the identification of key 

informants with substantial knowledge and experience related to child drowning and who 

met the study criteria. As the sampling process progresses, the sample size "snowballs", 
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growing larger as participants referred additional individuals. However, it is important to 

acknowledge potential biases inherent in this sampling method, such as overrepresentation 

of certain subgroups or the exclusion of individuals who are not connected to the initial 

participants.283-286 

Face-to-face recruitment took place at communal village gatherings, where individuals who 

expressed interest in participating received detailed information sheets and consent forms 

in person. No participants dropped out of the study, ensuring a consistent sample for 

analysis. Data saturation determined the final sample size of 62 participants. Data saturation 

refers to the point at which no new information significantly contributes to the 

understanding of the research topic, indicating that a sufficient range of perspectives and 

experiences has been gathered to effectively address the research questions.287-290 

Therefore, determining sample size in qualitative studies often revolves around reaching this 

saturation point rather than adhering to predetermined numerical criteria, as attained in this 

study.287-290 To achieve this point, in this study, the researchers continued data collection 

until redundancy in the information collected was reached, at which stage new themes or 

insights regarding the research questions ceased to emerge, thus confirming data saturation.  

2.3.3.5. Data Collection 

Seven focus group discussions (n=62) were conducted at various community locations. Focus 

group discussions (FGDs) were used to collect the data, consisting of individual narratives 

and personal accounts on experiences and perspectives of child drowning, as well as group 

level information on social cultural norms and attitudes, normative behaviours of what 

people are supposed to collectively do as a community, community practices, and group 

decision-making processes, a richer data set than what can be collected in a one-on-one 

interview. 291-295  

In this study, participants from both groups (parents and village community leaders) were 

included together in the same FGD. FGDs were selected as data collection method as they 

offered several advantages. Firstly, they provided a platform for gathering diverse 

perspectives and insights from different community segments, of parents and community 

leaders, simultaneously.291-295  Moreover, the interactive environment of FGDs not only 

enriched the data collected but also encouraged participants to build upon each other's 

ideas, leading to deeper discussions and nuanced understandings of the research topic. In 

addition, they enabled an exploration through group dynamics, facilitating the emergence 
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of shared experiences, disagreements, and consensus among participants. Furthermore, 

FGDs uncovered social norms, cultural values, and social dynamics that may not be readily 

apparent in one-on-one interviews, thereby enhancing the validity and comprehensiveness 

of the findings.291-295 

While including community leaders alongside parents in the same FGD could create a power 

imbalance, field notes indicated that the overall atmosphere of the discussions encouraged 

sharing and reflection. This setting facilitated the articulation of nuances and social dynamics 

related to water safety and childrearing practices, that might not have emerged as readily in 

separate groups. Furthermore, to mitigate potential discomfort, several efforts were made 

to create a supportive environment emphasising confidentiality and respect for diverse 

viewpoints. First, ground rules were established to ensure respectful dialogue and to 

maintain a sense of safety for sharing personal experiences. In addition, the facilitator 

actively promoted an inclusive atmosphere by encouraging all participants to share their 

opinions equally, which helped reduce the influence of dominant community leaders. 

Furthermore, member checking provided participants the opportunity to express any 

thoughts or experiences they felt uncomfortable sharing in the group context, further 

enriching the depth of the insights collected. 

Data collection was guided by a moderator guide (Table 2.2), which was developed based on 

the constructs of HBM187 and the findings of the scoping review phase61 of this research 

project on drowning patterns, risk factors, and prevention in Indonesia. Research team 

members with experience in both health promotion and injury prevention developed the 

moderator guide, consisting of a series of relevant prompts. The constructs of HBM, which 

were utilised as a framework to guide the focus group discussions, propose that for a 

behavioural change intervention to be efficacious, it needs to address an individual’s specific 

perceptions about the susceptibility of children in their community to drown, the severity of 

child drowning consequences, benefits and barriers to adopt safe behaviours around aquatic 

environments, and their self-efficacy in preventing child drowning in their community. 

Hence, these constructs were used to guide the discussion, as outlined in Table 2.2.187,189 The 

HBM’s role in shaping individual’s health behaviour is illustrated in Figure 1.5.  
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Table 2.2. Focus Group Moderator Guide’s Domains of Enquiry and Examples of Follow-Up Questions 

and Probes 

Domains of enquiry and examples of follow up questions and probes Constructs of Health Belief Model 

applied 

• Q1. “Could you tell me some of the activities your family engaged with 
around water bodies?” 

- Family’s relationship with water:  
• “Could you tell me about your family’s and children’s activities 

around water?” 
• “Could you tell me what water bodies exist in your community and in 

and around your home?” 
• “Could you tell me your use of watercrafts and flotation devices on 

board?” 
- Supervision for children:  

• “Could you tell me more about your family structure and the main 
caretaker in your household?” 

• “Could you tell me who in your family is responsible to supervise 
children while they are doing activities around water?” 

• Perceived susceptibility 

 

 

 

 

 

 

 

• Q2. “What do you think are the greatest health concerns for your 
community?” 

- “How important do you think drowning is as a health issue in your 
community?”  

- “Where do you think drowning fits among these greatest health concerns 
in your community?” 

- “Have you ever experienced/witnessed/heard stories about drowning 
events in your community?”  

- “Are you aware of local beliefs and practices surrounding the issue of 
drowning in your community?” 

• Perceived susceptibility 
• Perceived severity 
• Cues to action 

 

• Q3. “Who do you think is at most risk for drowning in your community?”  
• Q4. “What do you think of drowning as a cause of injury/death for 

children?” 
• Q5. “What do you think are the reasons that might cause a child to 

drown?”  
• Q6. “Can you tell me about aspects of the environment and community in 

which you live that could increase the risk of a child drowning?”  

• Perceived susceptibility 
• Perceived severity 
• Perceived barriers 
• Self-efficacy 
• Cues to action 

• Q7. “What are some of the things that might make it hard to keep children 
safe from drowning?”  

• Q8. “Can you tell me about how and what have you taught your children 
about water dangers?”  

• Q9. “What would you like to see put in place to prevent children from 
drowning in your community?”  

- “Who do you think are responsible for preventing drowning?” 
- “Where do you get your information on drowning prevention from?”  
- "What are some of the things that might make it more difficult for you to 

apply this in your community”? 

• Perceived barriers 
• Perceived benefits 
• Self-efficacy 
• Cues to action 

 

The moderator guide ensured the research objectives remained central, guaranteeing 

coverage of key topics while allowing for the exploration of unforeseen issues.292,296,297 In 

addition, a carefully designed guide promoted participant engagement through clear 

prompts and probes, encouraging varied perspectives and lively discussion. Moreover, it 
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ensured consistency in facilitation methods, facilitating comparison and generalisation of 

findings collected across multiple FGDs. The guide served as a beneficial resource to ensure 

adherence to ethical standards throughout the research process.292,296,297 Prior to the data 

collection process, the lead researcher (MC) conducted pilot focus group discussions with 

parents residing in a rural Lombok area to field test the moderator guide, to identify 

potential ambiguities or biases in the questions and enable refinement of the questions and 

prompts for optimal effectiveness in guiding subsequent focus groups.291 The pilot informed 

minor adjustments to the prompts. The data from the pilot FGD were included in the 

analysis. 

Focus group sessions were overseen by two female Indonesian team members fluent in 

Indonesian, the local Sasak language, and English (MC, PBF). Each group lasted 50 to 60 

minutes and consisted of five to twelve participants. MC guided the discussions while PBF 

documented interactions and took field notes. Field notes were crucial in this study, 

providing a detailed record of observations, interactions, and contextual information from 

the research setting, enhancing the depth and trustworthiness of research findings and 

facilitating the researcher's immersion in the research context.298 

Consent to audio-record the sessions was obtained from each participant prior to the focus 

group discussions. In addition, participants’ relevant personal and social data on access to 

open water reservoirs, gender, age, occupation, and education level were also collected 

prior to focus groups by employing a short questionnaire. In accordance with ethical 

guidelines and to maintain confidentiality, only the participants and researchers were 

present during data collection sessions. This approach minimised potential distractions and 

safeguarded the integrity of the data, promoting an atmosphere conducive to open, honest 

responses. No repeat focus group discussions were conducted in this study; however, 

member-checking was undertaken to confirm the accuracy of the transcripts and the 

representativeness of the interpretations.  

Audio records of focus group discussions were transcribed verbatim and translated to 

English by the lead researcher (MC). Verbatim transcription was crucial for capturing 

participants' language nuances and ensuring data accuracy.299 It allowed the researchers to 

closely analyse perspectives, meanings, and emotions expressed during focus groups, and 

identify subtle differences and patterns, enabling a deeper understanding of the research 

phenomenon. Verbatim transcription also enhanced research transparency and 

trustworthiness.299 The translated transcripts were later back-translated into Indonesian by 
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the other Indonesian team member (PBF), with English samples reviewed by senior 

researchers (SGD and RCF), to verify data accuracy. 

2.3.3.6. Analysis 

Translated transcripts, demographic data, and field notes were entered into NVivo Version 

20. This study employed thematic analysis (TA), guided by Braun and Clarke’s framework 300, 

for its suitability in exploring child drowning in Indonesian communities, offering a flexible 

method to investigate the research questions in this under-explored area.  

TA is a qualitative method used to identify, examine, and explain patterns or themes within 

data.263,301 This approach involves systematically coding and categorising data to uncover 

underlying themes or patterns relevant to the research inquiry. TA provided several 

advantages in exploring the complex phenomenon of child drowning in rural Indonesian 

communities. Firstly, it offered a flexible and adaptable framework, enabling researchers to 

address the wide range of research questions.  Secondly, it facilitated a systematic analysis 

of qualitative data by breaking it down into manageable units, aiding in the identification of 

patterns and themes. Furthermore, TA supported in-depth exploration through iterative 

processes of data immersion, coding, theme development, and interpretation, yielding rich 

and nuanced insights.263,301 Importantly, this approach emphasises researcher reflexivity 

rather than strict objectivity or reliability, aligning with the principles of reflexive TA.300,302,303  

This flexibility allowed for a comprehensive understanding of the complexities surrounding 

child drowning in these communities.  

The TA analysis in this study began with a primarily deductive approach, utilising constructs 

from the Health Belief Model (HBM)187, the Health Promotion Framework (HPF)168, and the 

2017 WHO implementation guide for drowning prevention59 as guiding frameworks. These 

deductive elements are discussed in detail in Chapters 5, 6, and 8 of this thesis. Following 

this deductive process, the analysis also incorporated inductive elements, allowing new 

themes to emerge directly from the data in Chapters 5 through 8, but particularly in Chapter 

7 where disaster-related themes were prominent. Therefore, while the theoretical 

frameworks provided structure, the analysis also favoured open and organic coding, 

emphasising iterative data immersion, reflection, and questioning. This approach underlined 

the subjective and interpretative nature of TA.263,301 

In Chapter 7, a fully inductive approach was applied, allowing for a flexible exploration of 

participants' experiences and perspectives concerning risks, preparedness, and responses to 
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water-related disasters, particularly in relevance to disaster-related drowning. The open-

ended nature of this approach was particularly well-suited for uncovering insights into 

disaster-related drowning—a subject that remains under-examined in current literature—

and enabled an unstructured analysis of participants' lived experiences. In contrast, Chapter 

8 began with a predominantly deductive approach. The initial phase of the analysis was 

guided by constructs from the HBM187 and the 2017 WHO implementation guide for 

drowning prevention59, providing a structured framework for coding development. 

Following this deductive phase, the analysis transitioned to an inductive approach, allowing 

new themes not encompassed by these frameworks to emerge organically. These themes 

included issues such as financial constraints, rurality, and parental attitudes toward 

supervision and swimming, which were identified as barriers to the effective implementation 

of intervention programs. 

Regarding the level of content analysis, a latent analysis was employed to identify underlying 

themes, concepts, and meanings, even though they were not directly stated by participants. 

This method enabled the exploration of wider social and psychological contexts within the 

data, revealing subtextual insights that a manifest analysis would not capture.304-306 Latent 

analysis of participants' fatalistic beliefs about drowning revealed that drowning was often 

viewed as an inevitable rather than a preventable  event. This perspective stemmed from 

participants’ beliefs that drowning deaths were predestined by divine forces or powers 

beyond human control, reflecting broader societal beliefs on the inevitability of drowning 

and injury-related incidents. Another example is the latent analysis examining sociocultural 

attitudes towards swimming and supervision. These attitudes were found to be influenced 

by traditional gender roles and expectations in childrearing and participation in swimming, 

societal norms around child safety, and cultural and religious perspectives on the 

appropriateness of swimming attire and physical interaction between genders during 

swimming training. These deeper insights highlighted how wider societal beliefs and 

attitudes shape individual perceptions and practices related to water safety and supervision. 

In this study, the thematic analysis progressed through several stages.300,302 First, data 

immersion involved the researchers thoroughly familiarising themselves with the dataset by 

repeatedly reading focus group transcripts. Second, code development entailed generating 

initial codes across the dataset by systematically labelling segments of data representing 

meaningful concepts, ideas, and patterns. The researchers started with deductive coding 

based on the theoretical framework of the HBM to guide the initial stages of analysis. 
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However, as analysis progressed, new sights emerged organically beyond the original 

framework. This approach allowed for a nuanced exploration of both theoretical 

expectations and unexpected findings within the data, reflecting a balance between 

deductive and inductive approaches. The coding process was initially undertaken by MC, 

followed by collaborative work involving MC, RCF, and SGD. Thirdly, relevant codes were 

grouped together into potential themes. The next step was iterative organising, structuring, 

and refining of data to capture key concepts and phenomena within the data set. This was 

followed by clearly defining each theme, setting its scope and boundaries, developing its 

narrative, and giving it an informative name, ensuring that each theme was distinct and 

coherent. The researchers then moved beyond descriptive analysis to interpret the meaning 

and significance of the themes within the research context, exploring relationships between 

themes, considering how specific social, cultural, and historical contexts shaped meanings, 

identifying underlying assumptions or theoretical frameworks, and considering the broader 

implications of the findings. The findings were subsequently organised and presented in the 

thematic tables for Chapters 5 through 8 of this thesis. Each table provided detailed 

definitions and scopes of the themes, along with representative excerpts. The researchers 

then developed narratives for the identified themes, integrating the data and providing 

contextual basis, as presented in the Results sections of Chapters 5 through 8.300,302  

2.3.3.7. Rigor 

Ensuring rigor in qualitative research involves various strategies to enhance credibility, 

dependability, confirmability, and transferability.307-313 Credibility refers to the extent to 

which the study findings accurately reflect the participants’ narratives and viewpoints. In the 

current study, credibility was achieved through prolonged engagement with the research 

setting and participants, allowing researchers to develop a more thorough understanding of 

the context under study. In addition, detailed and rich descriptions of the research context, 

participants, and findings, as well as inclusion of quotes, were also provided to enhance the 

credibility of this study.307-313 

Dependability pertains to the consistency of the research findings over time, over different 

focus groups, as well as across different researchers.307-313 To ensure dependability of this 

study, audit trails, consisting of detailed records of data collection and analysis procedures, 

were kept, allowing for transparency and replication of the study. The study also employed 

member-checking and peer debriefing sessions to identify inconsistencies or alternative 

interpretations. Member checking entailed validating research findings through sharing 
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preliminary results and interpretations with participants, inviting their feedback, 

corrections, or additional insights, ensuring that their perspectives were accurately 

represented in the final analysis.307-313 

Confirmability focuses on the objectivity of the research findings, aiming to minimise the 

influence of researcher bias.307-313 Reflexive notetaking, where researchers critically 

reflected on their own biases and assumptions, helped enhance confirmability in this study, 

by promoting self-awareness and reflexivity.307-313  

Lastly, transferability concerns the extent to which the findings of the study can be applied 

or generalised to other contexts or populations.307-313 While qualitative research often 

prioritises in-depth exploration over generalisability, the utilisation of purposive sampling in 

this study enhanced transferability by intentionally selecting participants who possessed 

characteristics relevant to the research question (in this case, parents of young children and 

community leaders). This approach ensured that the findings were grounded in the specific 

context of the study. By selecting participants based on targeted criteria, purposive sampling 

facilitated the collection of detailed narratives and insights, which captured the diversity and 

complexity of community perspectives on child safety and drowning prevention. The rich, 

context-specific descriptions provided a basis for situating the findings within the broader 

social, cultural, and historical context, allowing readers to assess the applicability of the 

findings to their own contexts.307-313 

In summary, this study was guided by the principles of credibility, dependability, 

confirmability, and transferability through the undertaking of these measures: 1) Purposive 

sampling; 2) Prolonged engagement at research sites to build rapport with participants and 

to gain full understanding of participants’ narratives, 3) Collection of participant 

demographics; 4) Continual reflection on assumptions and biases; 5) Member-checking, 

conducted both informally during each FGD to immediately verify findings, and formally 

through follow-up interviews after FGD transcriptions, to validate the interpretation of the 

data collected; 6) Back-translation to validate data accuracy; 7) Iterative cycles of coding, 

interpreting, and reflecting on data; 8) Consensus discussions on themes and theme 

definitions; 9) Inclusion of direct quotations as evidence; and 10) Establishment of an audit 

trail of data collection and analysis.303,308 

The consolidated criteria for reporting qualitative research (COREQ) checklist314 was also 

used to guide study design and report on findings, as outlined in Table 2.3, enhancing the 

rigor and transparency of the research design and reporting. 
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Table 2.3. COREQ (Consolidated Criteria for Reporting Qualitative Research) Checklist 
 

Topic Item No. Guide Questions/Description Reported 
on Page 
No. 

Domain 1: Research team and reflexivity 
Personal characteristics 
Interviewer/facilitator 1 Which author/s conducted the interview or focus 

group? 
56 

Credentials 2 What were the researcher’s credentials? E.g. PhD, MD title page, 
56, 64  

Occupation 3 What was their occupation at the time of the study? xxii, 64 
Gender 4 Was the researcher male or female? 56, 64 
Experience and training 5 What experience or training did the researcher have? xxii, 64 
Relationship with participants 
Relationship established 6 Was a relationship established prior to study 

commencement? 
60, 65 

Participant knowledge of 
the interviewer 

7 What did the participants know about the researcher? 
e.g. personal goals, reasons for doing the research 

371, 373-
374 

Interviewer characteristics 8 What characteristics were reported about the inter 
viewer/facilitator? e.g. Bias, assumptions, reasons and 
interests in the research topic 

xxii, 64-65 

Domain 2: Study design 
Theoretical framework 
Methodological 
orientation and Theory 

9 What methodological orientation was stated to 
underpin the study? e.g. grounded theory, discourse 
analysis, ethnography, phenomenology, content 
analysis 

46-47 

Participant selection  
Sampling 10 How were participants selected? e.g. purposive, 

convenience, consecutive, snowball 
51-52 

Method of approach 11 How were participants approached? e.g. face-to-face, 
telephone, mail, email 

53 

Sample size 12 How many participants were in the study? 53 
Non-participation 13 How many people refused to participate or dropped 

out? Reasons? 
53 

Setting 
Setting of data collection 14 Where was the data collected? e.g. home, clinic, 

workplace 
53 

Presence of non-
participants 

15 Was anyone else present besides the participants and 
researchers? 

56 

Description of sample 16 What are the important characteristics of the sample? 
e.g. demographic data, date 

159-160 

Data collection 
Interview guide 17 Were questions, prompts, guides provided by the 

authors? Was it pilot tested? 
54-56 

Repeat interviews 18 Were repeat interviews carried out? If yes, how many? 56 

Audio/visual recording 19 Did the research use audio or visual recording to collect 
the data? 

56 
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Topic Item No. Guide Questions/Description Reported 
on Page 
No. 

Field notes 20 Were field notes made during and/or after the 
interview or focus group? 

56 

Duration 21 What was the duration of the interviews or focus 
group? 

56 

Data saturation 22 Was data saturation discussed? 53 
Transcripts returned 23 Were transcripts returned to participants for comment 

and/or correction? 
56, 59-60 

Domain 3: analysis and findings 
Data analysis 
Number of data coders 24 How many data coders coded the data? 59 
Description of the coding 
tree 

25 Did authors provide a description of the coding tree? 58-59 

Derivation of themes 26 Were themes identified in advance or derived from the 
data? 

57-59 

Software 27 What software, if applicable, was used to manage the 
data? 

57 

Participant checking 28 Did participants provide feedback on the findings? 59-60 
Reporting 
Quotations presented 29 Were participant quotations presented to illustrate the 

themes/findings? Was each quotation identified? e.g. 
participant number 

161-173, 
184-190, 
203-208, 
219-227 

Data and findings 
consistent 

30 Was there consistency between the data presented and 
the findings? 

174-176, 
191-193, 
209-211, 
228-229 

Clarity of major themes 31 Were major themes clearly presented in the findings? 160-173, 
184-190, 
202-208, 
219-227 

Clarity of minor themes 32 Is there a description of diverse cases or discussion of 
minor themes? 

200 

 
Note: Consolidated criteria for reporting qualitative studies (COREQ): 32-item checklist. Adapted from 
“Consolidated criteria for reporting qualitative research (COREQ): a 32-item checklist for interviews and focus 
groups” by Tong A, Sainsbury P, and Craig J. Tong A, Sainsbury P, Craig J, 2007, International Journal for Quality 
in Health Care, p. 352. Copyright © 2007 by Oxford University Press. Reprinted with permission.
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2.3.3.8. Ethical Considerations 

Prior to commencing the focus group discussions, each participant was given a written 

informed consent form to assess their willingness to participate in the study, along with 

permission to be audio-recorded. Both the written and verbal aspects of consent provided 

detailed information to participants about the research's objectives, the methods of data 

collection, the measures implemented to ensure confidentiality, and the participants' 

entitlement to withdraw from the study at any point for any reason. 

Focus group discussions were conducted face-to-face to gather data using a series of open 

questions. The questions were checked in advance to ensure they were culturally sensitive, 

and field trialled through pilot focus group discussions with parents residing in Lombok area. 

During the focus group discussions, if there were questions that the participants did not wish 

to answer, they were accommodated so that they did not feel pressured to answer the 

questions. Participation in the study posed minimal risks to the participants. There was no 

direct benefit in participating in the study; however, the findings of the study could 

contribute to the development of water safety and drowning prevention interventions in 

their region. 

While maintaining complete confidentiality is challenging in focus group research due to the 

nature of group-based discussions, several steps were taken to enhance confidentiality. At 

the commencement of each focus group the importance of not sharing information outside 

the group was emphasised. All the information collected during interviews/focus group 

discussions were kept confidential and anonymised. Anonymised data were analysed and 

combined with all responses from all focus groups with all participants, hence reducing the 

possibility of identification or re-identification. Only anonymous and non-identifying direct 

quotes were used in the thesis, publications, and presentations and no identifying details 

were used in the thesis. Privacy protection, compliance with data management and storage, 

and data anonymisation were ensured by all research team members.  

Ethical approval was obtained from the University of Mataram, Indonesia (Ethics Approval 

number 044/UN18.F8/ETIK/2024) and recognised by James Cook University's Human 

Research Ethics Committee (External HREC Approval Acknowledgement reference number 

H9088). 
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2.4. Ethical Aspects of the Research: Researcher Reflexivity on Positionality 

In conducting research, researchers often face ethical dilemmas, necessitating the upholding 

of integrity and honesty, and consideration of the potential ethical impact of their work.202,204,206-212  

Therefore, in addition to being grounded in the ethical principles of respect for human beings, 

beneficence, justice, merit and integrity, as outlined by the National Health and Medical Research 

Council (NHMRC)’s National Statement on Ethical Conduct in Human Research, researchers are 

required to engage in reflexive thinking, to critically assess their own positionality by examining their 

assumptions, values, and potential biases, and reflecting on how these factors may have impacted 

their research process and conclusions.202,204,206-212,315   

Positionality refers to the researcher's standpoint, shaped by their worldview and their role in 

the research context, including social and political aspects.202,204,206-212,316-319 It encompasses their 

beliefs, influenced by factors such as political views, gender, ethnicity, and social status. In this 

reflection, researchers need to critically examine their own positions, privileges, and motivations, and 

how these factors may shape their research questions, methodologies, and interpretations. This self-

awareness demands sensitivity to the researcher's cultural and social context. Through reflexivity, 

researchers can recognise and address biases early, leading to more rigorous and transparent 

research.202,204,206-212,316-319 

In conducting this study, I acknowledge my position as a middle-class, well-educated female 

medical doctor of Javanese descent, belonging to the largest ethnic and religious group in Indonesia. 

I also acknowledge the duality of both my 'insider' and 'outsider' positionality concerning the 

population groups studied in the qualitative arm of this study, and how this duality provides valuable 

insights into the local context but also raises the possibility of inadvertently assuming expertise where 

none exists.317-319 

As I grew up and reside in the culturally rich community of Lombok, WNT, this lived experience 

has provided me with a unique perspective and deep connection to the region and an understanding 

of the local customs, beliefs, and societal dynamics, which I believe enrich my approach to this study. 

However, I am mindful of the potential influence of my own background and experiences on the 

research process. Being of Javanese descent in a predominantly Sasak community may introduce 

certain biases or perceptions that I need to critically examine during data collection and analysis.  

Conducting focus group discussions across diverse communities in Lombok presents an 

opportunity to navigate the complexities of my positionality. While my familiarity with the region 

enables me to establish rapport and trust with participants, I remain conscious of the need to 
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approach the discussions with openness and sensitivity to local perspectives and voices. Furthermore, 

as a medical doctor, my professional experience may influence my perceptions and understanding of 

research methodologies and the interpretation of the data I collect. Moreover, I acknowledge that my 

privileged socioeconomic position may create a power dynamic when collecting data from 

underserved, less educated populations.  

To address these aspects, I engaged in reflexive practices throughout the research journey, 

and continuously assessed any biases or assumptions that may arise from my position, to ensure the 

credibility and conformability of the research findings. Furthermore, recognising the importance of 

centring the voices and experiences of these communities in the research process, I actively sought 

advice from community leaders to ensure inclusivity and representation of the diverse realities of the 

populations I study. Prolonged engagement at the study site also deepened my understanding of the 

research setting and participants, centring community voices and ensuring an authentic interpretation 

of participants' perspectives. 

Throughout this research, I kept my positionality as a close consideration on the need to be 

informed by cultural sensitivity, ethical awareness, and methodological rigor. By embracing my 

positionality as a researcher with ties to the community, and acknowledging my privileged position, I 

strive to contribute meaningfully to the understanding and prevention of unintentional drowning in 

Indonesia while upholding principles of equity and social justice.209,316-319 

In addition to reflecting on and addressing biases introduced by my positionality, other ethical 

principles were also adhered to, helping to ensure the integrity and validity of the findings. These 

ethical considerations are summarised below, as well as outlined under the section ‘Ethical 

Consideration’ in this Chapter.  

1. Research Merit and Integrity: This study demonstrates research merit by addressing an 

important and relevant topic of unintentional drowning burden, risk, and prevention in 

Indonesia. This study upholds integrity through rigorous methodology, and ensuring accurate, 

honest, and transparent documentation of procedures for data collection, analysis, and 

reporting throughout the research process.  

2. Respect for Human Beings: This study respects the dignity, autonomy, and rights of all 

individuals involved, including participants, researchers, and community members. Informed 

consent was acquired prior to data collection to ensure that participants are fully informed 

about the research aims, procedures, risks, and benefits before agreeing to participate. The 

participants had the right to withdraw from the study at any juncture, for any reason of their 
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choosing. Confidentiality and privacy of participants are protected, and their identities are 

anonymised in reporting to prevent any potential harm or stigmatisation.  

3. Justice: This study ensures fairness and equity in the treatment of participants and the 

distribution of research benefits and burdens. Efforts are made to include diverse perspectives 

and voices in the research process, including underserved populations who may be 

disproportionately affected by unintentional drowning incidents.  

4. Beneficence: This research presented a low negligible risk in inflicting harm or foreseeable 

inconvenience. It is anticipated that Indonesian populations will benefit, albeit indirectly, from 

this research, through the advancement of knowledge, development of public health policies 

and interventions, and, ultimately, enhancement of the safety of Indonesian communities.  

Measures have been implemented to minimise potential harms or risks associated with 

participation. Specifically, arrangements have been made with the counselling unit at the local 

university to offer support to participants who may encounter difficulties for disclosing 

sensitive information related to child drowning incidents. Ethical considerations are integrated 

into the research design to ensure that the welfare and interests of participants and the 

broader community were prioritised throughout the research process.315
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Chapter 3  Scoping Review 

 

3.1. Overview 

Title: Fatal drowning in Indonesia: Understanding knowledge gaps through a scoping review. 

This chapter is presented as a publication manuscript. The formatting of this chapter adheres 

to journal requirements; however, table and figure numbering, as well as referencing, have been 

aligned with the thesis format. The references for this chapter are included within the overall thesis' 

reference list.  

The chapter has been published in the Health Promotion International journal (see Appendix 

1) under a under a CC BY 4.0 license. Copyrights © 2023 by the authors.  The citation for the publication 

is: Cenderadewi M, Devine SG, Sari DP, Franklin RC. Fatal drowning in Indonesia: Understanding 

knowledge gaps through a scoping review. Health Promotion International. 2023;38(5):daad130 (1-

22). doi:10.1093/heapro/daad130.61 

This chapter presents a scoping review analysing mortality rates and risk factors for 

unintentional drowning in Indonesia, alongside an examination of existing health promotion and 

drowning prevention methods within a socio-ecological health promotion framework. The review 

provided comprehensive data on unintentional drowning rates, risk factors, and prevention strategies 

in Indonesia, serving as a foundation for the subsequent chapters. 

The authors' contributions are outlined as follows: i) M. Cenderadewi: Conceptualisation, data 

curation, formal analysis, funding acquisition, investigation, methodology, project administration, 
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resources, validation, visualisation, writing – original draft, writing – review & editing; ii) S. G. Devine: 

Conceptualisation, formal analysis, methodology, supervision, validation, visualisation, writing – 

review & editing; iii) D. P. Sari: Data curation, formal analysis, investigation, validation; and iv) R. C. 

Franklin: Conceptualisation, formal analysis, methodology, supervision, validation, visualisation, 

writing – review & editing. 

The paper is presented below as the final published version. 

3.2. Abstract 

Little is known about unintentional drowning deaths in Indonesia, the world’s fourth most 

populous and largest archipelagic country. This study aimed to describe the epidemiology and risk 

factors of unintentional drowning in Indonesia and explore existing health promotion and drowning 

prevention approaches in Indonesia within a socio-ecological health promotion framework. A scoping 

review, guided by PRISMA-ScR, was conducted to locate peer-reviewed studies and government 

reports/policy documents published until May 2023, in English or Indonesian language, using MEDLINE 

(Ovid), CINAHL, Informit, PsycINFO (ProQuest), Scopus, SafetyLit, BioMed Central, and Google Scholar, 

Indonesian journal databases (Sinta, Garuda) and government agencies websites around the terms: 

drown, swim, flood, hurricane, disaster, water rescue, and maritime/boat safety. This review 

identified 32 papers. However, a paucity of information on unintentional drowning rates, risk factors, 

and prevention in Indonesia was noted. The unavailability of a coordinated national drowning data 

collection system in Indonesia, from which national and subnational subcategory data can be 

collected, underlines the possibility of under-representation of drowning mortality. The association 

between various exposures and drowning incidents has not been fully investigated. An over-reliance 

on individual-focused, behaviour-based, preventive measures was observed. These findings highlight 

the need for: improving drowning surveillance to ensure the availability and reliability of drowning 

data; and strengthening research to understand the risk factors for drowning and delivery of drowning 

prevention programs. Further policy development and research focusing on health promotion 

approaches that reflect a socio-ecological approach to drowning prevention in Indonesia is imperative.  
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3.3. Contribution to Health Promotion  

By upholding concepts of health promotion, this review may inform the international health 

promotion community on potential challenges of drowning prevention efforts in resource-limited 

settings.  

• The over-reliance on educational interventions aimed at individuals and the limited availability 

of population-focused drowning prevention measures is observed in Indonesia. 

• The research area of community participation in creating safe environment and evidence-

informed water safety and drowning prevention-related policy development is relatively 

neglected in Indonesia.  

• A demand for further research focused on policy formulation, implementation, and evaluation 

to prevent drowning across low- and middle-income countries is apparent. 

3.4. Background 

Drowning is the third leading cause of death by unintentional injury worldwide, after road 

injury and falls.6,7,191,320,321 Most drowning deaths worldwide (91%, or 337,240 drowning deaths) 

occurred in low and middle-income countries (LMIC), particularly in Southeast Asia (35%, or 130,149 

drowning deaths), underlining the importance of providing reliable information on unintentional 

drowning deaths to inform the development, implementation, and evaluation of drowning prevention 

interventions and policy within countries in this region.7 However, understanding of unintentional 

drowning deaths in Indonesia, the world’s largest archipelagic and fourth most populous country with 

high numbers of meteorological and hydrological events, is limited.41 To address the burden of global 

drowning, effective health promotion approaches which address drowning at all levels will be 

required, and comprehensive information on drowning incidents, including in Indonesia, is vital for 

the planning and implementation of relevant prevention approaches.  

Indonesia is one of the world’s most natural disaster-prone areas and is at risk from multiple 

hazards, including flooding, landslides, earthquakes, tsunamis, volcanoes, and tropical cyclones.131 

Indonesia is also the largest archipelagic state worldwide, consisting of 16,056 islands, extending 5,150 

kilometres between the Indian and Pacific Oceans.131,132,322,323  Understanding the potential 

contribution of water transport-related and disaster-related drowning deaths in Indonesia on top of 

the rate of unintentional drowning will be important, as they are often left out of studies on drowning 

worldwide.40 
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The prevention of drowning encompasses a wide range of measures, ranging from individual-

focused approaches, such as swimming training programmes, to community-based actions, such as 

community participation in controlling access to open water bodies, policy development on water 

safety regulations, and providing access to safe water.37,176,177,324 This emphasises the urgent need for 

cohesive approaches across the spectrum of upstream, midstream, and downstream drowning 

prevention.7,179-181,324  

Drowning prevention is closely linked to health and safety promotion.182 By connecting 

drowning prevention and health promotion, a broader understanding of drowning prevention can be 

achieved, which includes the process of empowering individuals and communities in taking control 

over their own health-related behaviours and practices.37,183,184,324 Talbot and Verrinder 168 illustrated 

the concepts of health promotion in the Health Promotion Framework (HPF), which comprises of: 1) 

medical approaches, focusing on individual risk assessment and health information; 2) behavioural 

approaches, focusing on health education, skills development, and social marketing; and 3)  socio-

environmental approaches, focusing on increasing cross-sector partnerships and community capacity, 

including community action, community participation, structural change, policy development and 

review, and economic and regulatory activities. This framework was used throughout this review to 

assess gaps in drowning prevention approaches in Indonesia.168  

3.5. Research Aims 

This review aimed to describe the epidemiology and risk factors of unintentional drowning in 

Indonesia and explore health promotion and prevention approaches currently in place. 

3.7. Research Questions 

This study answered the following questions: 

1. What information is available on fatal unintentional drowning mortality numbers and rates in 

Indonesia? 

2. What is known about risk factors for unintentional drowning in Indonesia? 

3. What prevention and health promotion approaches are currently being used in Indonesia to 

reduce unintentional drowning deaths? 

4. How can the HPF 168 be applied to inform strategy development to prevent unintentional 

drowning Indonesia? 
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3.8. Methods 

This review was conducted using a scoping review methodology guided by the Arksey and 

O’Malley methodological framework, Joanna Briggs Institute (JBI) guideline, and the Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-

ScR).222-226 Scoping review methodology was selected to explore characteristics of unintentional 

drowning in Indonesia, a little studied area of interest, and to map evidence from both research and 

non-research sources, providing a comprehensive overview on unintentional drowning in Indonesia 

and knowledge gaps for subsequent evidence syntheses.226  

3.8.1. Search Strategy 

A systematic search was conducted in between May 2021 and May 2023 to identify relevant 

literature for all categories of unintentional drowning published to this date. Eight databases were 

searched including MEDLINE (Ovid), CINAHL, Informit, PsycINFO (ProQuest), Scopus, SafetyLit, BioMed 

Central, and Google Scholar; along with two Indonesian journal databases (Sinta and Garuda); and 

websites of  Indonesian government agencies identified in previous studies as the most important 

actors for documenting drowning events and undertaking drowning prevention in Indonesia, including 

for disaster- and water transport-related drowning: 1) Ministry of Health; 2) Ministry of Education, 

Culture, Research, and Technology; 3)  Ministry of Marine Affairs and Fisheries; 4) Ministry of 

Transportation; 5) National Disaster Management Agency, and 6) National Search and Rescue Agency 
229-235. The searches were undertaken in English and Indonesian language, using the most relevant and 

exhaustive search terms, in accordance with each database utilised (for details on search terms, see 

Table 3.1).  
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Table 3.1. Search Strings Used for Each Database 

Databases Language of 
publications 

Search strings 
 

MEDLINE 
(Ovid)  

English (drown*) AND indonesia 
exp Drowning/ AND indonesia.mp. 
(swim*) AND indonesia 
swimming/ AND indonesia.mp 
maritime AND indonesia 
(flood*) AND indonesia 
exp Floods/ AND indonesia.mp 
((hurricane*) OR (cyclone*) OR (typhoon*) OR (monsoon*)) AND indonesia 
exp Cyclonic Storms/ and exp Indonesia/ 
(disaster*) AND indonesia 
(exp Disasters/ or exp Natural Disasters/) AND exp Indonesia/ 
(water rescue) AND indonesia 
((boat*) OR (ship*)) AND indonesia 
exp Ships/ and *Indonesia/ 

Indonesian  tenggelam 
renang OR berenang 
banjir OR badai OR bencana 
kecelakaan AND (kapal OR perkapalan OR layar OR pelayaran OR laut) 
keselamatan AND (kapal OR perkapalan OR layar OR pelayaran OR laut) 

CINAHL English (drown*) AND indonesia 
TX drown* AND indonesia 
(MH "Drowning+") AND (MM "Indonesia") 
(swim*) AND indonesia 
(MM "Swimming") AND (MM "Indonesia") 
maritime AND indonesia 
(flood*) AND indonesia 
((hurricane*) OR (cyclone*) OR (typhoon*) OR (monsoon*)) AND indonesia 
(MM "Natural Disasters+") AND (MM "Indonesia") 
(MM "Water Rescue") AND (MM "Indonesia") 
((boat*) OR (ship*)) AND indonesia 
(MH "Ships+") AND (MH "Indonesia") 

Indonesian  tenggelam 
renang OR berenang 
banjir OR badai OR bencana 
penyelamatan AND (air OR perairan) 
kecelakaan AND (kapal OR perkapalan OR layar OR pelayaran OR laut) 
keselamatan AND (kapal OR perkapalan OR layar OR pelayaran OR laut) 

Informit  English (drown*) AND indonesia 
(swim*) AND indonesia 
maritime AND indonesia 
(flood*) AND indonesia 
((hurricane*) OR (cyclone*) OR (typhoon*) OR (monsoon*)) AND indonesia 
(disaster*) AND indonesia 
(water rescue) AND indonesia 
((boat*) OR (ship*)) AND indonesia 

Indonesian  tenggelam 
renang OR berenang 
banjir OR badai OR bencana 
penyelamatan AND (air OR perairan) 
kecelakaan AND (kapal OR perkapalan OR layar OR pelayaran OR laut) 
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Databases Language of 
publications 

Search strings 
 

keselamatan AND (kapal OR perkapalan OR layar OR pelayaran OR laut) 
PsycINFO 
(ProQuest) 

English (drown*) AND indonesia 
(swim*) AND indonesia 
maritime AND indonesia 
(flood*) AND indonesia 
((hurricane*) OR (cyclone*) OR (typhoon*) OR (monsoon*)) AND indonesia 
(disaster*) AND indonesia 
(water rescue) AND indonesia 
((boat*) OR (ship*)) AND indonesia 

Indonesian  tenggelam 
renang OR berenang 
banjir OR badai OR bencana 
kecelakaan AND (kapal OR perkapalan OR layar OR pelayaran OR laut) 
keselamatan AND (kapal OR perkapalan OR layar OR pelayaran OR laut) 

Scopus English (drown*) AND indonesia 
(swim*) AND indonesia 
(maritime safety) AND indonesia 
(flood*) AND indonesia 
((hurricane*) OR (cyclone*) OR (typhoon*) OR (monsoon*)) AND indonesia 
(disaster*) AND indonesia 
(water rescue) AND indonesia 
((boat*) OR (ship*)) AND indonesia 

Indonesian  tenggelam 
renang OR berenang 
banjir OR badai OR bencana 
penyelamatan AND (air OR perairan) 
kecelakaan AND (kapal OR perkapalan OR layar OR pelayaran OR laut) 
keselamatan AND (kapal OR perkapalan OR layar OR pelayaran OR laut) 

SafetyLit English (drown*) AND Indonesia 
(swim*) AND indonesia 
maritime AND indonesia 
(flood*) AND indonesia 
((hurricane*) OR (cyclone*) OR (typhoon*) OR (monsoon*)) AND indonesia 
(disaster*) AND indonesia 
(water rescue) AND indonesia 
((boat*) OR (ship*)) AND indonesia 

Indonesian  tenggelam 
renang OR berenang 
banjir OR badai OR bencana 
penyelamatan AND (air OR perairan) 
kecelakaan AND (kapal OR perkapalan OR layar OR pelayaran OR laut) 
keselamatan AND (kapal OR perkapalan OR layar OR pelayaran OR laut) 

BioMed 
Central 

English (drown*) AND Indonesia 
(swim*) AND indonesia 
(maritime safety) AND indonesia 
(flood*) AND indonesia 
((hurricane*) OR (cyclone*) OR (typhoon*) OR (monsoon*)) AND indonesia 
(disaster*) AND indonesia 
(water rescue) AND indonesia 
((boat*) OR (ship*)) AND indonesia 

Indonesian  tenggelam 
renang OR berenang 
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Databases Language of 
publications 

Search strings 
 

banjir OR badai OR bencana 
kecelakaan AND (kapal OR perkapalan OR layar OR pelayaran OR laut) 
keselamatan AND (kapal OR perkapalan OR layar OR pelayaran OR laut OR 
maritim) 

Google 
Scholar 

English allintitle: (drown OR drowns OR drowned OR drowning) indonesia 
allintitle: (swim OR swims OR swimming) indonesia 
allintitle: (maritime safety) indonesia 
allintitle: (flood OR floods OR flooding) indonesia 
allintitle: (hurricane OR hurricanes OR cyclone OR cyclones OR typhoon OR 
typhoons OR monsoon OR monsoons) indonesia 
allintitle: (disaster OR disasters) (drowning OR drowned OR drowns OR drown) 
indonesia 
allintitle: (water rescue) indonesia 
allintitle: (boat OR boats OR boating OR ship OR ships OR shipping) indonesia 

Indonesian  allintitle: tenggelam 
allintitle: renang OR berenang 
allintitle: (banjir OR badai OR bencana) tenggelam 
allintitle: (air OR perairan) penyelamatan 
allintitle: kecelakaan (kapal OR perkapalan OR layar OR pelayaran OR laut) 
allintitle: keselamatan (kapal OR perkapalan OR layar OR pelayaran OR laut OR 
maritim) 

Sinta Indonesian tenggelam 
renang 
berenang 
banjir tenggelam 
badai tenggelam 
bencana tenggelam 
kecelakaan kapal 
kecelakaan layar 
kecelakaan pelayaran 
kecelakaan laut 
keselamatan kapal 
keselamatan perkapalan 
keselamatan layar 
keselamatan pelayaran 
keselamatan laut 
keselamatan maritim 
water rescue 
penyelamatan air 
penyelamatan perairan 

Garuda Indonesian tenggelam 
renang 
berenang 
banjir tenggelam 
badai tenggelam 
bencana tenggelam 
kecelakaan kapal 
kecelakaan layar 
kecelakaan pelayaran 
kecelakaan laut 
keselamatan kapal 
keselamatan perkapalan 
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Databases Language of 
publications 

Search strings 
 

keselamatan layar 
keselamatan pelayaran 
keselamatan laut 
keselamatan maritim 
water rescue 
penyelamatan air 
penyelamatan perairan 

Governme
nt websites 
(Google) 

Indonesian tenggelam site:.go.id 
tenggelam site:.org 
kematian tenggelam site:.go.id 
kematian tenggelam site:.org 
faktor resiko tenggelam site:.go.id 
faktor resiko tenggelam site:.org 
pencegahan tenggelam site:.go.id 
pencegahan tenggelam site:.org 
renang site:.go.id 
renang site:.org 
berenang site:.go.id 
berenang site:.org 
banjir OR badai OR bencana site:.go.id 
banjir OR badai OR bencana site:.org 
water rescue site:.go.id 
water rescue indonesia site:.org 
(air OR perairan) penyelamatan site:.go.id 
(air OR perairan) penyelamatan site:.gov 
(kapal OR perkapalan OR layar OR pelayaran OR laut) kecelakaan site:.go.id 
(kapal OR perkapalan OR layar OR pelayaran OR laut) kecelakaan site:.org 
(kapal OR perkapalan OR layar OR pelayaran OR laut) keselamatan site:.go.id 
(kapal OR perkapalan OR layar OR pelayaran OR laut) keselamatan site:.org 

Inclusion and exclusion criteria were used to narrow down the systematic search 

corresponding to the research objectives. Inclusion criteria included: 1) literature published up until 

May 2023; 2) original research articles; 3) comprehensive scientific reviews, meta-analyses, 

statements of clinical standards, case reports, opinion pieces; 4) grey literature, such as government 

or other authoritative reports, policy statements, issues papers, theses and dissertations, and 

conference papers/proceedings; 5) full-text available; 6) published in English or Indonesian language; 

7) drowning deaths in humans; 8) drowning specifically taking place in Indonesia; 9) unintentional 

drowning deaths, including accidental, disaster-related and water-transport related drowning deaths; 

10) drowning risk factors; 11) drowning prevention; 12) regulations on water safety, safe boating and 

shipping, maritime safety, and disaster risk management relevant to drowning prevention; and 13) 

health promotion approaches on water safety and drowning prevention. The exclusion criteria 

excluded all publications on tsunami-related events, intentional drowning (intentional self-harm by 

drowning, assault by drowning, drowning by undetermined intent), and drowning in war operations. 
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Unintentional drowning deaths screened in this review included accidental drowning deaths, 

disaster-related drowning deaths, and water-transport related drowning deaths. This inclusion was 

based on the ICD 10 coding for non-intentional drowning, which includes accidental drowning (W65-

W74), disaster-related drowning (X34-X39), and water transport-related drowning (V90.-, V92.-); 

while excluding intentional self-harm by drowning (X71), assault by drowning (X92), drowning by 

undetermined intent (Y21), and drowned in war operations NOS (Y36.4).65 Studies on the 

epidemiology of unintentional drowning were included in this review if they reported the 

epidemiological measures of drowning mortality as a count, proportion, or rate. When calculable, 

mortality rates were inferred from drowning death counts reported in the reviewed studies. Drowning 

deaths involving a foreign national that occurred in Indonesia were also included.  Conversely, 

instances where Indonesian citizens drowned abroad were excluded. 

Despite being disaster-related, tsunami-related drowning deaths were excluded, due to its 

relatively rare occurrence (only 75 tsunami events, out of  41,470 disaster events, were documented 

in Indonesia between 1815 and 2023325), and the low chance of victim survival, even for good 

swimmers, due to the sheer force of tsunami vortices326, underlining the fact that risk factors and 

prevention of tsunami-related drowning are entirely distinct from those of other causes.327,328 

Moreover, even though our database searches included papers on boating, shipping and maritime 

safety, and disaster risk management in Indonesia, all studies identified were on regulatory activities 

and community participation around maritime safety and flood mitigation not specifically linked nor 

relevant to the efforts of preventing drowning, hence they were excluded. However, it is 

acknowledged that disaster risk management, including tsunami risk assessment and preparedness, 

boating, shipping and maritime safety, and their link to drowning prevention, are an area of concern 

urgently needed to be further investigated in Indonesia.233,329-331 

3.8.2. Literature Update 

The initial systematic search was conducted between 2021 and 2022 332, then expanded in 

May 2023 as suggested by journal reviewers. The systematic process was replicated with an expansion 

of search terms and truncations for each systematic search, based on gaps identified in the previous 

search and input from peer-reviewers. The same electronic databases were utilised. The inclusion and 

exclusion criteria, critical review of the articles, data extraction and analysis utilised in the initial search 

and review were applied again for the literature update. For this thesis, another search was conducted 

in May 2024 to identify all literature published up to that point, ensuring the inclusion of the most 

current literature.  
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3.8.3. Review Strategy 

Peer-reviewed publications were screened for inclusion by title, abstract and full text. Two 

researchers (MC, DPS) independently reviewed search results at the stage of title, abstract and full 

text review. The flow of the selection process of all identified records was as follows:  

1. Title and abstract screening 

The titles and abstracts of all records identified through the database searching were screened 

by the inclusion and exclusion criteria, to ensure the relevance of the studies included for the 

evidence-informed review. 

2. Full-text screening 

Full-text versions of identified articles were then appraised to examine the relevance of the 

finding of the studies to answer the research questions. The PRISMA-ScR flow diagram 

summarised the review process, as presented in Figure 3.1.  
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Figure 3.1. The PRISMA-ScR 2020 Flow Diagram for Scoping Review 

3.8.4. Data Abstraction 

The following data were abstracted from the original peer-reviewed publications: authors, 

year of study and publication, type of publication (original research article, comprehensive scientific 

review, meta-analysis, statement of clinical standards, case report, opinion piece, or grey literature), 

data source, study aim, study design, study sample and setting, scale of study (national or 

subnational), categories of drowning investigated, methods, relevant findings on the mortality rate, 

risk factors, and prevention of drowning, intervention type and comparator (if applicable). For grey 

literature, the following data were abstracted: authors (government agency), year of publication, scale 

of study, categories of drowning investigated, and relevant findings.  
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3.8.5. Synthesis/Analysis 

Mortality numbers, proportions, and rates were extracted or inferred from the identified 

studies as epidemiological measures of unintentional drowning, either at the subnational or national 

scale. For this review, the HPF168, which comprises medical, behavioural, and socio-environmental 

approaches at the individual through to the population level, was used to map the socio-ecological 

dimension of drowning prevention and health promotion approaches that have been or are currently 

being used in Indonesia. 

3.8.6. Ethics Approval 

Ethical approval has been obtained from the Human Research Ethics Committee (HREC) of the 

University of Mataram - Indonesia (Ethics Approval number 128/UN18.F8/ETIK/2023). The scoping 

review did not collect personal, sensitive, or confidential information from participants, and only used 

publicly accessible documents as evidence. 

3.9. Results 

From the 4619 potentially relevant records initially identified via database searching and 

government websites, 32 articles were included in this review, including 24 (75%) peer-reviewed 

publications126,333-356 and eight (25%) pieces of grey literature consisting of government issues papers, 

theses, and a conference proceeding235,325,344,357-361. All but one reviewed articles were published in the 

Indonesian language. All but one peer-reviewed studies were published in local and national 

Indonesian journals in Indonesian language.  

Of the 32 papers reviewed in this study, the information on the number of unintentional 

drowning deaths in Indonesia at the national and provincial level was only presented in eight (25%) 

studies, including three (9.4%) studies reporting accidental drowning deaths333,354,356, two (6.3%) 

papers reporting disaster-related deaths126,325, and three (9.4%) papers reporting water transport-

related deaths 347,352,359. Risk factors were investigated in 11 (34.4%) studies, with seven (21.9%) 

studies discussing factors potentially contributing to accidental drowning events333,334,344,353,354,356,361, 

three (9.4%) on contributing factors to water transport-related deaths347,352,359, and one (2.1%) 

outlining risk factors to disaster-related deaths126.  

Twenty (62.5%) studies235,335-343,345,346,348-351,355,357,358,360 examined preventative aspects of 

unintentional drowning. Most of these studies (n= 19) described individual-focused approaches. 

Summary of studies reviewed is outlined in Supplementary Table 3.14.1. 
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3.9.1. Numbers and Rates of Unintentional Drowning Death in Indonesia 

3.9.1.1. Accidental Drowning Deaths 

Three descriptive observational studies333,354,356 reported accidental drowning deaths at the 

subnational level, all outlining the epidemiological measures of drowning mortality as a 

count. The only data source for drowning deaths identified in these studies was medico-

legal/autopsy records. Two of these studies333,356 reported drowning mortality at the 

provincial scale of Bali and included drowning deaths involving Indonesians and foreign 

nationals. Both studies reported drowning deaths documented by Sanglah Provincial 

Hospital in the province of Bali, with a total of 209 drowning deaths documented between 

2010-2014, from which an average annual drowning mortality rate of 1.73/100,000 between 

2010-2014 can be inferred (noting that this is a referral hospital and may miss some 

incidents). Meanwhile, one study354 reported 15 drowning deaths documented by the 

Forensic Department of Prof. Dr. R. D. Kandou Provincial Hospital of North Sulawesi between 

2007-2011, from which an average annual drowning mortality of 0.18/100,000 can be 

inferred for the provincial level of North Sulawesi between 2007-2011. However, it is 

important to note that all drowning data reported in these studies were collected from 

provincial referral hospitals and may miss some incidents.  

3.9.1.2. Disaster-Related Drowning Deaths 

Two papers126,325 in this review discussed disaster-related deaths. The Indonesian National 

Disaster Management Agency 325 reported the frequency of disasters and disaster-related 

mortalities and missing cases in Indonesia between 1815 and 2023: 1) 13,927 flooding 

events, with 22,476 deaths and 8,195 missing victims; 2) 9,503 flooding and avalanche 

events, with 3,324 deaths and 379 missing victims; 3) 499 tidal wave-related disaster events, 

with 165 deaths and 49 missing victims; and 4) 11,225 cyclone events, with 479 deaths and 

49 missing victims. These hydrometeorological disasters, excluding tsunami, contributed to 

36.7% (N=100,434/259,407) of disaster-related deaths and 17% (N=8,672/51,037) of all 

disaster-related missing victims in Indonesia, from which disaster-related rate of 186 deaths 

per 100,000 disaster-affected populations can be inferred.  

In a study using the Emergency Disasters Database (EM-DAT) and the Dartmouth Flood 

Observatory (DFO) data to analyse floods and flood-induced mortality across the globe 

between 1975 and 2016, Hu, Zhang, Shi, Chen and Fang 126 reported Indonesia amongst 

countries with the highest flood frequency and flood-induced mortality worldwide, 
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estimating 5,000 to 10,000 flood-induced deaths occurred in Indonesia between 1975 and 

2016, with tropical cyclones contributing to 0-10% of these deaths, from which flood-

induced rates of 1-3 deaths per 100,000 flood-affected populations can be inferred. 

However, it is important to note that the exact cause of the reported hydrometeorological 

disaster-related deaths, either by drowning or other causes, were not stated in these two 

studies, and that data for the period before 1990 may be severely underestimated. There 

was also no information available on data sources and how at-risk populations were 

estimated, hence the possibility of selection and measurement/information bias was 

identified in this study, resulting in the difficulty of inferring cause-specific or proportionate 

mortality rates.  

3.9.1.3. Water Transport-Related Drowning Deaths 

Three studies reported water transport-related deaths in Indonesia347,352,359. The Indonesian 

National Disaster Management Agency 359 reported that a total of 15 shipping/boating 

accidents occurred across Indonesia between 2014 and 2017, resulting in 121 deaths and 97 

missing victims. Saputra 347 reported on the completed investigations of 120 shipping 

accidents by the Indonesian National Transportation Safety Committee between 2003 and 

2019, and found they contributed to 513 deaths and 701 missing victims across Indonesia. 

At the subnational level, Suwardjo, Haluan, Jaya and Soen'an 352 reported that 61 fishing 

vessel accidents occurred around the three subdistrict-level fishing ports of Central Java 

Province between 2006 and 2008, contributing to a total of 68 deaths, or an annual average 

of 32 dead/missing fishing crews, and an average fatality accident rate (FAR) for all three 

study sites of 115 deaths per 100,000 fishermen, with 26.5% (n=18/68) of victims falling off 

the ships into the water during shipping or fishing, and 45.6% (n=31/68) drowning due to the 

ship capsizing. However, it is important to note that the exact cause of the reported water 

transport-related deaths were not stated in these studies, and that these reports only 

included cases where the Indonesian Disaster Management Agency was involved in the 

rescue/evacuation process, or investigated by the Indonesian National Transportation Safety 

Committee, or reported by the authorities within the study site and period, hence it may 

miss some incidents and make inferring cause-specific or proportionate mortality rates 

difficult. 
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3.9.2. Risk Factors of Fatal Unintentional Drowning in Indonesia 

Risk factors were investigated in 11 studies, with seven studies reporting factors potentially 

contributing to accidental drowning events333,334,344,353,354,356,361, three discussing potential contributing 

factors to water transport-related drowning347,352,359, and one outlining risk factors to disaster-related 

drowning deaths126.  

Several factors were identified as potential risk factors of for unintentional drowning in 

Indonesia: 1) sociodemographic characteristics, including age and sex (Indonesian males aged 18 and 

over disproportionately contributed to the majority of drowning death cases in Bali and North 

Sulawesi333,354,356), nationality (foreign nationals and Indonesians made up for almost similar 

proportions of drowning deaths in Bali333,356, noting the high population of foreign nationals in the 

major tourist destination Bali may differ from populations of other provinces), population density 

(population density had a significantly positive correlation with the number of flood-related 

deaths126), and income level (flood-induced mortality increased with the decrease of per capita 

GDP126); 2) environmental factors, including aquatic location of drowning deaths (most accidental and 

water transport-related drowning cases occurred in open seawater333,356,359), seasonality (highest 

numbers of fishing vessel accidents were recorded during rainy seasons352), geographical and 

environmental conditions (a third of boating/shipping accidents occurred in Indonesia were weather-

related359, and most flooding inundation and flood-induced deaths occurred in low-lying regions with 

dense river systems126), and hydrometeorological disasters (the frequency of floods and flood-induced 

mortality were generally increasing, with a large proportion of flood-induced deaths attributed to 

tropical cyclone-induced flash floods126); 3) risky behaviour (alcohol identified on a fifth of autopsied 

drowning victims, although there was no information on the blood alcohol content356); 4) low 

knowledge and skills on water safety and water rescue, particularly knowledge on first aid for 

drowning victims334,344,353,361; and 5) low knowledge and compliance for boating, shipping, and 

maritime safety-related regulations, including poor maintenance of ships, lack of safety equipment on 

board, poor knowledge and compliance of safety regulations, and underqualified seafarers and poor 

ship crews' capacity in ensuring safe boating/maritime practice347,352,359, as summarised in Table 3.2.. 

However, it is important to note that despite the importance of providing an understanding 

of risk factors for drowning across Indonesia, no RR/OR was reported across all studies reviewed, and 

no studies reported statistical correlations of risk factors of interest in association to fatal 

unintentional drowning incidents. All information on unintentional drowning risk factors was 

presented as proportions/counts of drowning deaths between categories of risk factors (Table 3.2).
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 Table 3.2. Studies on Risk Factors of Unintentional Drowning in Indonesia 

Risk factors investigated Study findings 
 

Socio-
demographic 
characteristic 

Sex • Male victims: 84.6% (n= 77/91), females: 15.4% (n=14/91) of drowning deaths 
recorded by the Forensic Department of Sanglah Provincial Hospital of Bali from 2012 
to 2014 (Astreani and Alit, 2015).  

• Male victims: 84,5% (n= 60/71), females: 15,5% (n=11/71) of drowning deaths 
recorded by the Forensic Department of Sanglah Provincial Hospital of Bali between 
2010 and 2012 (Usaputro and Yulianti, 2013).  

• Male victims: 80% (n= 12/15), females: 20% (n=3/15) of drowning deaths recorded by 
the Forensic Department of Prof. Dr. R. D. Kandou General Hospital of North Sulawesi 
Province between 2007 and 2011 (Wulur, 2013). 

• No measures of association were reported, and a possibility of selection bias was 
identified in all three studies above (Astreani and Alit, 2015; Usaputro and Yulianti, 
2013; Wulur, 2013). 
 

Age • Adults: 87.9% (n=80/91); children: 12.1% (n=11/91) of drowning deaths in Bali from 
2012 to 2014. The definition of the term 'adult' and ' children' were not defined 
(Astreani and Alit, 2015).  

• Adults aged 21–30 years: 22.5% (n=16/71), >50 years: 19.7% (n=14/71), 31–40 years: 
18.3% (n=13/71), and <20 years: 16.9% (n=12/71) of drowning deaths in Bali between 
2010 and 2012 (Usaputro and Yulianti, 2013).  

• Adults aged ≥ 20 years: 86.7% (n=13/15), children aged 5-14 years: 6.67% (n=1/15) of 
drowning deaths in North Sulawesi Province between 2007 and 2011 (Wulur, 2013). 

• No measures of association were reported, and a possibility of selection and 
measurement/information bias was identified in all three studies above (Astreani and 
Alit, 2015; Usaputro and Yulianti, 2013; Wulur, 2013). 
 

Nationality • Indonesians: 54.9% (n=50/91), foreign nationals: 45.1% (n=41/91) of drowning deaths 
in Bali between 2012 and 2014 (Astreani and Alit, 2015).  

• Foreign nationals: 49.3% (n=35/71), Indonesians: 40.8% (n=29/71) of drowning deaths 
in Bali between 2010 and 2012 (Usaputro and Yulianti, 2013).  

• No measures of association were reported, and a possibility of selection and 
measurement/information bias was identified in the two studies above (Astreani and 
Alit, 2015; Usaputro and Yulianti, 2013). 
 

Population 
density 

• Significant positive correlation between population density and the number of flood-
related deaths. A possibility of selection bias was identified (Hu et al., 2018).  

Income level • The flood-affected population and flood-induced mortality increased with the 
decrease of per capita GDP. A possibility of selection bias was identified (Hu et al., 
2018).  
 

Environmental 
factor 

Aquatic 
locations of 
drowning 
deaths 

• Beaches: 69.2% (n= 63/91), swimming pools: 13.2% (n=12/91), river: 13.2% (n=12/91), 
bathroom and swamps: 4.4% (n=4/91) of drowning deaths in Bali between 2012 and 
2014 (Astreani and Alit, 2015).  

• Open seawater: 53.5% (n= 38/71), freshwater bodies: 25.4% (n=18/71), unknown 
location: 21.1% (n=15/71) of drowning deaths in Bali between 2010 and 2012 
(Usaputro and Yulianti, 2013).  

• Open seas: 60% (n=9/15), rivers (related to river crossings): 26.67% (n=4/15), lakes and 
during flooding events: 6.67% (n=1/15) of ship accidents between 2013 and 2017 
(Indonesian National Disaster Management Agency, 2023). 
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Risk factors investigated Study findings 
 

• No measures of association were reported, and a possibility of selection and 
measurement/information bias was identified in all three studies (Astreani and Alit, 
2015; Indonesian National Disaster Management Agency, 2023; Usaputro and Yulianti, 
2013). 

 Seasonality • Of 61 fishing vessel accidents reported to occur around three fishing ports of Central 
Java Province between 2006 and 2008, the highest numbers of fishing vessel accidents 
were recorded during rainy seasons (November to February). No measures of 
association were reported. A possibility of selection bias was identified (Suwardjo et 
al., 2010).  
 

 Geographical 
and 
environmenta
l conditions 

• Weather-related: 33.33% (n=5/15) of ship accidents in Indonesia between 2014 to 
2017. No measures of association were reported. A possibility of selection bias and 
measurement/information bias was identified (Indonesian National Disaster 
Management Agency, 2023). 

• Floodings and flood-induced deaths most often occurred in low-lying regions with 
dense river systems. Plain areas with slope of <0.5°: 40% of flood events and 50% of 
flood-induced deaths worldwide; plain areas with slopes 0.5°-15°: 60% of flood events 
and 48% of flood-induced deaths worldwide. No measures of association were 
reported. A possibility of selection bias was identified (Hu et al., 2018).   
 

 Hydrometeor
ological 
disasters 

• Between 1975 and 2016, the frequency of floods and flood-induced mortality were 
generally increasing globally, including in Indonesia. 

• The annual variation of mortality per flood event was highly related to floods with 
higher intensity, with the highest flood frequency and flood-induced mortality 
worldwide reported to occur in Asia, particularly in China, India, Indonesia, and the 
Philippines. 

• A large proportion of flood-induced deaths and the highest flood-induced mortality 
rate worldwide can be attributed to tropical cyclone-induced flash floods.  

• No measures of association were reported. A possibility of selection bias was identified 
in this study (Hu et al., 2018).  
 

Risky 
behaviours 

Alcohol 
consumption 

• Blood alcohol was identified in 20% (n=4/20) of autopsied drowning victims at Sanglah 
Provincial Hospital of Bali between 2010 and 2012. No information on the blood 
alcohol content. No measures of association were reported (Usaputro and Yulianti, 
2013).  
 

Biological 
factors 

Underlying 
medical 
conditions 

• Comorbid conditions were recorded on 15% (n=3/20) of drowning victims underwent 
autopsy at Sanglah Provincial Hospital of Bali between 2010 and 2012. No information 
on comorbid conditions. No measures of association were reported (Usaputro and 
Yulianti, 2013).  
 

Knowledge and 
skills on water 
safety and 
water rescue 

Knowledge on 
first aid for 
drowning 
victims 

• Significant correlation between fishermen’s knowledge on Basic Life Support (BLS) and 
attitude to BLS being given for drowning victims (p<0.05) (Elsi and Gusti, 2020).  

• Coastal area residents with 'sufficient' knowledge on first aid for drowning victims: 
4.26% (n=2/47), 'insufficient' level of knowledge: 87.23% (n=41/47). No measures of 
association were reported (Prasetyo, 2017).  

• Coastal area residents with ‘sufficient’ level of knowledge on first aid for maritime 
accidents' victims: 55% (n=22/40), ‘good’ level of knowledge: 42.5% (n=17/40). No 
measures of association were reported (Welembuntu et al., 2021).  

• Coastal area residents with ‘sufficient’ level of knowledge on first aid for drowning 
victims: 57.14% (n=20/35), 'good' level of knowledge: 31.4% (n=11/35), 'poor' level of 
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Risk factors investigated Study findings 
 

knowledge: 11.4% (n=4/35). No measures of association were reported (Widyastuti 
and Rustini, 2017). 

• A possibility of selection bias and measurement bias was identified in all four studies 
above ((Elsi and Gusti, 2020; Prasetyo, 2017; Welembuntu et al., 2021; Widyastuti and 
Rustini, 2017). 

 
Water safety, 
safe boating 
and shipping, 
and maritime 
safety-related 
regulations 

Types of 
boat/ship  

• Passenger boats: 86.67% (n/13/15), fishing boat: 6.67% (n=1/15), rescue boat: 6.67% 
(n=1/15) of ship accidents in Indonesia between 2014 to 2017 (Indonesian National 
Disaster Management Agency, 2023). 

• Motorboats including cargo ships, bulk carriers, container ships, and passenger ships 
(ferries and Ro-Ro ferries): 89% (n=107/120) of ship accidents investigated by the 
Indonesian National Transportation Safety Committee between 2003 and 2019 
(Saputra, 2021). 

• No measures of association were reported, and a possibility of selection and 
measurement/information bias was identified in two studies above (Indonesian 
National Disaster Management Agency, 2023; Saputra, 2021). 
 

Knowledge 
and 
compliance to 
regulations on 
water safety, 
safe boating 
and shipping, 
and maritime 
safety 

• Boat overloading: 33.33% (n=5/15), collisions: 13.33% (n=2/15) of ship accidents in 
Indonesia between 2014 to 2017 (Indonesian National Disaster Management Agency, 
2023). 

• Fire: 37% (n=44/120); submersion/sinking: 28% (n=34/120), collisions: 18% 
(n=22/120), other causes: 17% (n=20/120) of ship accidents investigated by the 
Indonesian National Transportation Safety Committee between 2003 and 2019. 
Contributing factors to shipping accidents identified were: 1) poor maintenance of 
ships; 2) unavailability/poor maintenance of safety equipment on board; 3) poor 
knowledge, awareness, and compliance of safety regulations; and 4) underqualified 
seafarers and poor ship crews' capacity in ensuring safe shipping/maritime practice 
(Saputra, 2021). 

• Contributing factors to fishing vessel accidents in Central Java Province between 2006 
and 2008: 1) underqualified shipping crews; 2) poor knowledge, awareness, and 
compliance of safety regulations; 3) unfulfillment of safety requirements.. 
Approximately 84.3% of skippers and ship crews did not go beyond primary level 
education, hence did not qualify to undertake Basic Safety Training for shipping crews. 
Seventy per cent (n=45/64) of all fishing vessels registered did not fulfil safety 
requirements due to insufficient number of life jackets and rescue buoys, unequipped 
with fire extinguishers and life rafts, and lacking in other safety equipment (Suwardjo 
et al., 2010). 

• No measures of association were reported, and a possibility of selection and 
measurement/information bias was identified in all three studies above in all three 
studies above (Indonesian National Disaster Management Agency, 2023; Saputra, 
2021; Suwardjo et al., 2010). 
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3.9.3. Drowning Prevention in Indonesia 

Analysis of the application of the Health Promotion Framework across the 16 peer-reviewed 

papers335-343,345,346,348-351,355  and four grey literature sources235,357,358,360 on drowning prevention 

interventions revealed that most prevention approaches were midstream and downstream individual-

focused, behaviour-based intervention, with a focus on education to build knowledge and skills, as 

outlined on Table 3.3. The interventions included providing health information/education on: 1) 

emergency first aid for drowning victims335-343,349-351,355,360; 2) water rescue345,346,348,350; and 3) drowning 

prevention awareness235,357. These educational interventions were aimed at diverse populations, 

including local street stallholders in coastal areas, fishermen, youth groups, tourism awareness group 

members, and community health workers. 

Only one grey literature source235 reported on regulatory activities and social marketing 

approaches for drowning prevention. Meanwhile, two studies336,345 outlined the potential of training 

local community groups to perform and assist on local water rescue efforts (Table 3.3) 
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Table 3.3. Analysis of Prevention Interventions Investigated in Indonesia using the Health Promotion Framework168 

Author Type of 
publication 

Population investigated Study design Intervention method 
investigated 

Prevention aspect investigated in relation to 
Health Promotion Framework 

Relevant findings 

Medical/ 
Individual 
approach 

Behavioural 
approach 

Socio-
environmental 
approach 

Faradisi et al. 
(2021) 

Original 
research 
article 

Twenty-one street 
stallholders on Nyamplung 
Beach, Central Java 
Province 

Pre-test, post-
test study 

Health education on 
Cardio-Pulmonary 
Resuscitation (CPR) 
on drowning victims 

- HE1 - • Proportion of participants with good level of knowledge: 
post-intervention > pre-intervention.  

• No measures of association were reported.  
• A possibility of selection bias and measurement bias was 

identified. 

Fernalia et al. 
(2022) 

Original 
research 
article 

Community members at 
Lingkar Barat Subdistrict, 
Bengkulu Province (data on 
the number of participants 
are not available) 

Community 
service project 

Health education on 
performing water 
rescue. 

- HE CA • Water rescue-trained local community group was formed. 
• No evaluation on participants’ level of knowledge and skills 

on water rescue.  
• No measures of association were reported.  
• A possibility of selection bias and measurement bias was 

identified. 
 

Gobel et al. 
(2014) 

Original 
research 
article 

Forty-seven fishermen 
from a coastal area of North 
Bolaang Mongondow 
Regency, North Sulawesi 
Province 

Pre-test, post-
test study 

Health education on 
first aid for drowning 
victims 

- HE - • Significant increase on the mean level of knowledge after 
the intervention applied (p<0.05).  

• No information on long-term knowledge retention. 
• A possibility of selection bias and measurement bias was 

identified. 

 

 

 

 

1 Abbreviations: CA: Community action; HE: Health education; HI: Health information; PD: Policy development; RA: Regulatory activity; SD: Skills development; SM: Social marketing 
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Author Type of 
publication 

Population investigated Study design Intervention method 
investigated 

Prevention aspect investigated in relation to 
Health Promotion Framework 

Relevant findings 

Medical/ 
Individual 
approach 

Behavioural 
approach 

Socio-
environmental 
approach 

Hady et al. 
(2020) 

Original 
research 
article 

Fifty residents of a coastal 
area of Takalar Regency, 
South Sulawesi Province 

Pre-test, post-
test study 

Health education and 
roleplay on first aid 
for drowning victims 

- HE - • Significant increase on the mean level of knowledge 
after the intervention applied (p<0.05).  

• No information on long-term knowledge retention. 
• A possibility of selection bias and measurement bias 

was identified. 

Indonesian 
Ministry of 
Health (2020) 

Grey literature 
(government 
report) 

NA NA Development of the 
National Drowning 
Prevention Strategy 
and Coordinating 
Agency; 
Development of 
drowning prevention 
awareness campaign 
for school-age 
children  

- SM PD, RA • The Directorate of Occupational and Sports Health 
(of the Indonesian Ministry of Health) will initiate 
four aspects of drowning prevention on national 
level: 

a) Development of the National Drowning Prevention 
Coordinating Agency 
b) Development of coordinated mechanisms of 
disseminating and monitoring health data 
c) Development of the National Drowning Prevention 
Strategy 
d) Development of drowning prevention awareness 
campaign targeting school-age children across 
Indonesia. 

• Indonesian Ministry of Health will initiate a 
multisectoral coordination with the Indonesian 
Coordinating Ministry for Maritime and Investment 
Affairs; Ministry of Marine Affairs and Fisheries; 
Ministry of Youth and Sports Affairs; Ministry of 
Transportation; Ministry of Education and Culture; 
Ministry of Tourism; National Bureau of Statistics; 
Maritime Security Agency; Sea and Coast Guard; 
National Search and Rescue Agency; National Agency 
for Disaster Management; National Police, Seafarers 
Union; and Maritime Doctors Association. 

Indonesian 
Ministry of 
Health (2017) 

Grey literature 
(policy 
statement of 
clinical 
standard) 

NA NA Health information 
on pre-hospital and 
intrahospital 
emergency care for 
trauma patients 

HI - - • National clinical practice guideline for treatment of 
trauma cases, including for drowning victims. 

• Targeting Indonesian medical doctors. 
 
 

Indonesian 
Ministry of 
Health (2015) 

Grey literature 
(policy 
statement) 

NA NA Health information 
on preventing 
drowning in children 

HI - - • Handbook on preventing drowning in children. 
• Targeting health workers and trained community 

members. 
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Author Type of 
publication 

Population investigated Study design Intervention method 
investigated 

Prevention aspect investigated in relation to 
Health Promotion Framework 

Relevant findings 

Medical/ 
Individual 
approach 

Behavioural 
approach 

Socio-
environmental 
approach 

Lesmana et al. 
(2018) 

Original 
research 
article 

Forty-six respondents living 
in a coastal area of Amal 
Beach, Tarakan City, North 
Kalimantan Province 

Pre-test, post-
test study 

Health education on 
first aid for drowning 
victims 

- HE - • Proportion of participants with good level of 
knowledge: post-intervention > pre-intervention.  

• No measures of association were reported.  
• A possibility of selection bias and measurement bias 

was identified. 
Nadapdap 
(2021) 

Grey literature 
(thesis) 

Systematic search on 7 
national journals and three 
international journals, 
using keywords 
"knowledge", "first aid", 
"drowning" and “basic life 
support” 

Literature 
review 

Health education on 
Basic Life Support 
(BLS) for drowning 
victims 

- HE - • Review identified respondents' knowledge as ‘good’ 
after being given health education on BLS for 
drowning victims.  

• A possibility of selection bias and measurement bias 
was identified. 

Nugroho and 
Suryono 
(2020) 

Original 
research 
article 

Fifteen members of a local 
freshwater fishing 
community of Kediri 
Regency, East Java Province 

Pre-test, post-
test study 

Health education on 
first aid for infant 
drowning victims 

- HE - • Significant increase of the mean level of self-efficacy 
in emergency handling of toddler drowning victims 
after the intervention applied (p<0.05).  

• No information on long-term knowledge and self-
efficacy retention. 

• A possibility of selection bias and measurement bias 
was identified. 

Ose et al. 
(2020) 

Original 
research 
article 

Thirty-two volunteer village 
health workers overseeing 
a coastal area of Amal 
Beach, Tarakan City, North 
Kalimantan Province 

Pre-test, post-
test study 

Health education on 
performing CPR on 
drowning victims 

- HE - • Significant increase of the mean level of knowledge 
after the intervention applied (p<0.05). 

• No information on long-term knowledge retention. 
• A possibility of selection bias and measurement bias 

was identified. 
Patimah 
(2019) 

Original 
research 
article 

Eighteen residents of a 
coastal area of Jayapura 
City, Papua Province 

Pre-test, post-
test study 

Health education on 
BLS and evacuation 
for drowning victims 

- HE - • Significant increase of the mean level of knowledge 
after the intervention applied (p<0.05). 

• No information on long-term knowledge retention. 
• A possibility of selection bias and measurement bias 

was identified. 
Patimah et al. 
(2019) 

Original 
research 
article 

Fifty-eight residents of a 
coastal area of Jayapura 
District, Papua 

Pre-test, post-
test study 

Health education on 
first aid for drowning 
victims 

- HE - • Proportion of participants with good level of 
knowledge: post-intervention > pre-intervention.  

• No measures of association were reported.  
• A possibility of selection bias and measurement bias 

was identified. 
Pranoto et al. 
(2023) 

Original 
research 
article 

Sixty members of tourism 
awareness groups on 
Mentawai Islands, West 
Sumatra Province 

Community 
service project 

Health education on 
performing water 
rescue and CPR on 
drowning victims 

- HE - • No evaluation on participants’ level of knowledge 
and skills of on water rescue and CPR.  

• No measures of association were reported. 
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Author Type of 
publication 

Population investigated Study design Intervention method 
investigated 

Prevention aspect investigated in relation to 
Health Promotion Framework 

Relevant findings 

Medical/ 
Individual 
approach 

Behavioural 
approach 

Socio-
environmental 
approach 

• A possibility of selection bias and measurement bias 
was identified. 

Rosmi et al. 
(2020) 

Original 
research 
article 

Thirty-six members of 
youth organisations 
(Karang Taruna) on Gresik 
Regency, East Java Province 

Community 
service project 

Health education on 
the dangers of 
flooding and 
performing water 
rescue on flooding-
related drowning 
victims 
 

- HE CA • Water rescue-trained local community group was 
formed. 

• No evaluation on participants’ level of knowledge 
and skills on flooding-related water rescue.  

• No measures of association were reported. 
• A possibility of selection bias and measurement bias 

was identified. 

Sadewa et al. 
(2023) 

Original 
research 
article 

Thirty-five participants 
consisting of lifeguards, 
pool attendants, swimming 
trainers, students, and 
swimming pool visitors at 
the Faculty of Sports and 
Health Sciences, 
Yogyakarta State 
University, Yogyakarta 
Province 

Descriptive 
quantitative 
and qualitative 
approach 

The development of 
modified water 
rescue tools (jerry 
cans lined with 
Styrofoam and 
equipped with ropes) 
for water rescue 
efforts, as an 
effective, cheap, easy 
to obtain substitute 
to water rescue 
equipment 

HI - - • The modified water rescue tool was deemed "very 
decent" by participants to be utilised on water 
rescue efforts.  

• No evaluation on the implementation and outcome 
of the intervention. 

• A possibility of selection bias and measurement bias 
was identified. 

Sillehu and 
Kartika (2018) 

Original 
research 
article 

Thirty-five regency-level 
National Search and Rescue 
Agency staff members for 
Ambon City, Maluku 
Province 

Analytical 
observational 

Water rescue 
practice 

HI - - • Significant correlation between the performance by 
the National Search and Rescue Agency and the 
rescue of drowning victims (p<0.05).  

• A possibility of selection bias and measurement bias 
was identified. 

Sugiantoro 
and Wahyudi 
(2021) 

Original 
research 
article 

Fifteen fishermen from 
Lempasing Regency, 
Lampung Province 

Pre-test, post-
test study 

Health information 
on first aid for 
drowning victims 

HI - - • Significant increase of the mean level of knowledge 
and attitude after the intervention applied (p<0.05).  

• No information on long-term knowledge retention. 
• A possibility of selection bias and measurement bias 

was identified. 
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Author Type of 
publication 

Population investigated Study design Intervention method 
investigated 

Prevention aspect investigated in relation to 
Health Promotion Framework 

Relevant findings 

Medical/ 
Individual 
approach 

Behavioural 
approach 

Socio-
environmental 
approach 

Sukarna et al. 
(2021) 

Original 
research 
article 

Thirty street stallholders on 
a coastal area on the 
province of Bangka Belitung 
Islands  

Pre-test, post-
test study 

Health education on 
performing CPR and 
evacuation on 
drowning victims 

- HE - • Significant increase of the mean level of knowledge 
after the intervention applied (p<0.05). 

• No information on long-term knowledge retention. 
• A possibility of selection bias and measurement bias 

was identified. 

Suryono and 
Nugroho 
(2020) 

Original 
research 
article 

Fifteen members of a local 
freshwater fishing 
community of Kediri 
Regency, East Java Province 

Pre-test, post-
test study 

Health education on 
first aid for infant 
drowning victims 

- HE - • Proportion of participants with sufficient level of 
knowledge: post-intervention > pre-intervention.  

• No measures of association were reported.  
• A possibility of selection bias and measurement bias 

was identified. 
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3.10. Discussion 

This scoping review aimed to describe the epidemiology of and risk factors for unintentional 

drowning in Indonesia and explore existing health promotion and prevention approaches currently in 

place. Despite a dire need to provide better understanding on the magnitude of drowning as a health 

problem in Indonesia, limited literature reporting on drowning epidemiology, risk factors or 

prevention and health promotion approaches in Indonesia were identified.  

3.10.1. Drowning Mortality Data across Indonesia: The Disparity on Data Availability 

Comprehensive data are imperative for agenda setting.59 However, this review outlined the 

limited availability of drowning data across Indonesia. The data sources for drowning deaths identified 

in this review were derived from medico-legal autopsy records, records of investigated shipping 

accidents and rescue reports, with no drowning data derived from health and demographic 

surveillance data, national death registry, integrated coronial information system, police department 

records, national health reports, or news reports. This is due to the unavailability of a coordinated 

national death registry in Indonesia, from which national and subnational data for all categories of 

unintentional drowning can be recorded.10 This unavailability underlines the possibility of under-

representation of drowning data and a public health issue regarding the health system capacity on 

collecting, reporting, and utilising health data. 

A similar reliance on medico-legal reports has been reported in other LMIC, such as in South 

Africa, where the dependence on hospital-based reports means that the surveillance system may miss 

drowning-related injuries which occur in and around homes, particularly in rural areas with 

inadequate access to healthcare facilities.362-364 The underreporting of drowning incidents can be 

linked to the nature of drowning deaths, where victims often suffer a quick death on location and 

never reach medical facilities or are reported to authorities, which may impede accurate data 

collection in countries with dependence on facility-based reporting systems, such as in 

Indonesia.7,179,181 These limitations underline the urgent need to strengthen public health system 

capacity; develop standardised, national health, death and coronial data reporting frameworks; 

enhance multi-sectoral collaboration; and advocate for political and financial investment, to develop 

a robust drowning data collection system in Indonesia.110,365,366 

3.10.2. Drowning Risk Factors in Indonesia: A Knowledge Gap  

This review identified a lack of exploration on predictors for unintentional drowning fatalities, 

with no studies reporting RR/OR or statistical correlations of predictors of interest and fatal 

unintentional drowning incidents. This may hinder the development of prevention interventions 
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needed across different provinces of Indonesia, which may be different to prevention interventions 

which have been shown to be effective in high income countries.164,367-369  

Increasing supervision of children, raising community awareness and skills on water safety, 

and encouraging community participation have been identified as important protective factors for 

drowning in LMIC.41,75,370 Further scaling up of these interventions to other LMIC, including to 

Indonesia, should be considered, as part of the global effort to reduce the global burden of drowning, 

particularly among children.75 Further research on contributing factors to disaster-related and water 

transport-related drowning deaths is also imperative to inform the development of drowning 

preventive strategies suitable for Indonesian context, given the high frequency of 

hydrometeorological disasters and water transport-related incidents and the nation’s high 

vulnerability to the impacts of disasters and climate change 126,233,325,329-331,347,352,359 

3.10.3. Understanding the Linkage between Drowning Prevention and Health Promotion  

Using the HPF168 to analyse the socio-ecological approaches utilised in the prevention of 

drowning in Indonesia, this review identified the under-exploration of the concept of the socio-

ecological approach of health promotion related to drowning prevention in Indonesia, leaving the 

research area of community participation and development of evidence-informed policy around water 

safety relatively neglected. The limited availability of population-focused midstream and upstream 

drowning prevention interventions in Indonesia does not align with the underlying premise of the 

Health Promotion Framework, which  supports the need for multisectoral, multi-strategic approaches 

including educational, behavioural, socio-environmental, and regulatory approaches to ensure 

effective individual and community-level injury prevention.37,183,184,371,372 A comprehensive approach 

to drowning prevention in Indonesia requires approaches that go across the downstream, midstream, 

upstream continuum and include strengthening individual and broader community level knowledge 

and skills,  fostering coalitions and networks, changing organisational practices, and policy and 

legislation setting.164 

3.11. Implications for Policy, Practice, and Future Research  

3.11.1. Policy  

A national, evidence-informed regulatory framework for drowning prevention, guided by the 

WHO implementation guide on preventing drowning59 and affirmed by the 2021 United Nations 

General Assembly Resolution on global drowning prevention100, is required to reduce drowning 

fatalities in Indonesia.  To inform this, a situational assessment must be performed in Indonesia, to: 1) 

review available data on drowning; 2) assess current efforts regarding drowning prevention including 



Unintentional Drowning in Indonesia 94 
 

 

existing policy and regulation; 3) identify key stakeholders who play a role in drowning prevention; 

and 4) assess required human and financial resources.59 This approach is supported by the WHO, who 

also recommends advancing drowning prevention through robust data collection, to inform burden 

and risk factor identification, and agenda setting, as well as development and evaluation of regulatory 

frameworks and prevention interventions.59   

3.11.1.1. Contributing to Situational Assessment on Drowning Prevention in Indonesia 

Several findings of this review may inform the situational assessment on drowning 

prevention in Indonesia. Furthermore, although not included in this study, several studies 

identified during the database searches may provide baseline information around 

disaster risk management and enforcement of maritime, shipping, and boating safety in 

Indonesia, informing the urgently needed multisectoral collaboration to develop 

coordinated national drowning prevention efforts: 

1. The unavailability of coordinated national death registry in Indonesia, from which 

national and subnational subcategory drowning data can be collected, underlines the 

possibility of under-representation of drowning data. Developing a robust and 

consolidated drowning data collection system, which employs data triangulation 

methodology, combining data from national death and coronial registry, organisational 

reports, and media report monitoring, is imperative to inform the drowning prevention 

agenda in Indonesia. 

2. The Indonesian Ministry of Health (2020) initiated the development of the National 

Drowning Prevention Strategy and Coordinating Agency, in conjunction with the 

strengthening of health data dissemination and monitoring, and development of social 

marketing approaches to increase community awareness on drowning prevention. This 

initiative was undertaken as a response to the WHO call for member nations to 

strengthen their national drowning data collection.10 Main actors for drowning 

prevention include the Indonesian Ministry of Health as the lead agency, in coordination 

with the Indonesian Coordinating Ministry for Maritime and Investment Affairs; Ministry 

of Marine Affairs and Fisheries; Ministry of Youth and Sports Affairs; Ministry of 

Transportation; Ministry of Education and Culture; Ministry of Tourism; National Bureau 

of Statistics; Maritime Security Agency; Sea and Coast Guard; National Search and Rescue 

Agency; National Agency for Disaster Management; National Police, Seafarers Union; and 

Maritime Doctors Association.235 Further research is needed to update the progress of 
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the initiative and evaluate the impact and outcome of interventions in reducing drowning 

against key indicators. 

3. Main actors on disaster risk management include the National Disaster Management 

Agency as the lead agency; Meteorological, Climatological, and Geophysical Agency; 

Ministry of Public Works; Ministry of Environment and Forestry; Spatial Planning 

Agencies; river basin management authorities; National Search and Rescue Agency; Red 

Cross Society; and National Police and Military Forces. Limited budget (only 0.1-0.4% of 

national budgeting were allocated for disaster risk reduction efforts at the local level), 

low human resource capacity, non-integrated regulations, and unclear coordination 

mechanisms across government agencies were the apparent challenges.229-232,329 

4. Main actors on maritime and boating safety enforcement include the Ministry of 

Transportation as the lead agency, harbourmasters and Sea and Coast Guard. Low human 

resource capacity, low compliance to regulations, overlapping regulatory frameworks 

with unclear responsibilities and coordination mechanisms between agencies, and the 

geographic nature of Indonesia as a vast archipelagic nation were identified as challenges 

in enforcing maritime and boating safety nationwide.233,234 

5. A continuous effort to systemically integrate drowning prevention framework across 

regulatory activities enforcing water safety, adequate supply of safe water, 

maritime/boating safety, occupational health and safety, disaster risk management, and 

sustainable spatial and non-spatial development planning, emphasising the importance 

of disaster risk reduction and climate change adaptation to the efforts of reducing 

fatalities, with clear obligations, responsibilities, and coordination mechanisms between 

agencies, is required in Indonesia.   

3.11.2. Practice 

Increasing supervision of children, raising community awareness and skills on water safety, 

and encouraging community participation have been identified as important protective factors for 

drowning in LMIC.41,75,370 As advocated by the WHO, the effectiveness of community driven crèches in 

preventing child drowning for children aged 12-59 months, and swimming lessons in reducing the risk 

of drowning for children aged 6 and above, along with their cost effectiveness, have been widely 

reported in rural settings in Bangladesh.75,373-376 Further scaling up of these interventions to other 

LMIC, including to Indonesia, should be considered, as part of the global effort to reduce the global 

burden of drowning, particularly among children.75 Further research is required to evaluate the 

process, impact and outcome of these interventions against key indicators in Indonesia; improving 

local capacity and understanding in preventing drowning in the country.377 
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3.11.3. Future Research 

More research on drowning is needed in Indonesia across all domains, however several 

priorities for future research were noted, with a particular focus on developing and improving the 

performance of drowning surveillance to ensure the availability and reliability of drowning mortality 

and morbidity data across Indonesia.  Studies investigating the measurement of association between 

accidental, disaster-, and water transport-related drowning risk factors, and the incidence of fatal and 

non-fatal unintentional drowning incidents are essential to inform the appropriate prevention 

measures for Indonesia. Further research on drowning cases related to disasters, disabilities, genders, 

older populations, and children is also vital to provide a better understanding of the at-risk populations 

in the country.378-382  

In addition, further investigation on broader health promotion approaches that reflect a socio-

ecological approach to drowning prevention is imperative for Indonesian context. It is particularly 

important to explore the potential vital link between unintentional drowning prevention and safe 

water provision, boating and maritime safety regulations and enforcement, occupational safety and 

health, rural development, disaster risk management, and efforts to bridge economic inequities and 

disparities in accessing healthcare across different populations, particularly impacting the 

socioeconomically disadvantaged populations of rural and remote areas of archipelagic 

Indonesia.126,233,325,329-331,347,352,359 

3.12. Strengths and Limitations 

Several factors contributed to the strength of this review, including the inclusion of studies 

published in Indonesian language and the use of broad search terms to capture the extensive causes 

of drowning and the wide areas where drowning may occur. However, several limitations were also 

identified. Firstly, it is possible that not all studies exploring unintentional drowning in Indonesia were 

located. In addition, the lack of information on accidental, disaster-related and water transport-

related drowning mortality numbers, cause of deaths, data sources and at-risk populations, along with 

the inconsistency in data collection and reporting between articles, may compromise the accuracy 

and quality of drowning data identified, limiting the generalisability and mortality rate inference from 

the findings, potentially resulting in the underestimation of the magnitude of unintentional drowning 

mortality across Indonesia. 



Unintentional Drowning in Indonesia 97 
 

 

3.13. Conclusion 

Limited publications on drowning rates, risk factors, and prevention were observed within 

Indonesia. The unavailability of a coordinated national drowning data collection system in Indonesia 

underlines the possibility of under-representation of drowning mortality. The under-investigated 

measurement of association between various exposures and fatal drowning incidents was identified, 

potentially hindering the development of prevention interventions. The over-reliance on individual-

focused prevention measures was observed in Indonesia, with an apparent under-development of 

socio-ecological health promotion approaches to drowning prevention. Several highlights for future 

research were noted, with a particular focus on improving the performance of drowning surveillance, 

to ensure the availability and reliability of drowning mortality and morbidity data across Indonesia. 

Broader health promotion approaches that reflect a socio-ecological approach to drowning 

prevention in Indonesia is also imperative in reducing drowning incidents and fatalities in Indonesia.
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3.14. Supplementary Table 

Supplementary Table 3.14.1. Summary of Studies Reviewed 

No Authors Year of 
study 

Type of 
publication Study aims Data source Study design Sample, setting Scale of study Types of unintentional drowning reported Findings 

 
 

   

     

National Subnational Accidental  
Water-

transport 
related  

Disaster-
related  Epidemiology Risk factors Prevention  

 
 

         Sex Age group Location Others Intervention type Relevant outcomes 
 

 

1 Astreani and 
Alit (2015) 

2012-
2014 

Original 
research 

article 

To investigate 
cardinal signs of 
suspected 
drowning bodies  

Medico-
legal/ 
autopsy 
records 

Observational 
descriptive 

Drowning deaths 
recorded by the 
Forensic Department 
of Sanglah Provincial 
Hospital, Bali from 
2012 to 2014 

  √ √     

A total of 112 drowning 
deaths was recorded by 
Sanglah Provincial 
Hospital of Bali between 
2012-2014, with 91 
cases included as 
samples on this study.  

Male victims: 
84.6% (n= 
77/91), 
females: 15.4% 
(n=14/91). No 
measures of 
association 
were reported.  

Adults: 87.9% 
(n=80/91); 
children: 12.1% 
(n=11/91). The 
definition of 
the term 'adult' 
and ' children' 
were not 
defined No 
measures of 
association 
were reported.  

Beaches: 69.2% 
(n= 63/91), 
swimming pools: 
13.2% (n=12/91), 
river: 13.2% 
(n=12/91), 
bathroom and 
swamps: 4.4% 
(n=4/91). No 
measures of 
association were 
reported.  

Indonesians: 54.9% 
(n=50/91), foreign nationals: 
45.1% (n=41/91). No 
measures of association 
were reported.  

NA NA 

 

 

2 Elsi and Gusti 
(2020) 2020 

Original 
research 

article 

To determine 
the fishermen's 
knowledge and 
attitude on Basic 
Life Support 
(BLS) for 
drowning 
victims. 

Primary data Cross sectional 
descriptive 

Forty-one fishermen 
in Padang City, West 
Sumatra Province 

  √ √     NA NA NA NA 

Significant correlation 
between fishermen’s 
knowledge on BLS and 
attitude to BLS being given 
for drowning victims 
(p<0.05). 

NA NA 

 

 

3 Faradisi et al. 
(2021) 2020 

Original 
research 

article 

To provide 
education and 
training on first 
aid for cardiac 
arrest and 
respiratory 
arrest caused by 
drowning to 
street 
stallholders on 
coastal area 

Primary data Pre-test, post-
test design 

Twenty-one street 
stallholders on a 
coastal area of 
Nyamplung Beach, 
Pemalang Regency, 
Central Java Province 

  

√ √     NA NA NA NA NA 

Health education and 
roleplay on Cardio-
Pulmonary Resuscitation 
(CPR) on drowning 
victims 

Proportion of 
participants with good 
level of knowledge: 
post-intervention > pre-
intervention. No 
measures of association 
were reported.  

 

 

4 Fernalia et al. 
(2022) 2022 

Original 
research 

article 

To form a water 
rescue-trained 
community 
group to assist 
during flooding, 
boating/shipping 
accident, or 
other drowning 
events 

Primary data Community 
service project 

Community members 
at Lingkar Barat 
Subdistrict, Bengkulu 
Province (data on the 
number of 
participants are not 
available) 

  

√ √ √ √ NA NA NA Na NA 
Health education on 
performing water 
rescue. 

Water rescue-trained 
local community group 
was formed. No 
evaluation on 
participants’ level of 
knowledge and skills on 
water rescue. No 
measures of association 
were reported. 

 

 

5 Gobel et al. 
(2014) 2014 

Original 
research 

article 

To determine 
the effect of 
health education 
on fishermen's 
level of 
knowledge on 
first aid for 
drowning victims 

Primary data Pre-test, post-
test design 

Forty-seven 
fishermen from North 
Bolaang Mongondow 
Regency, North 
Sulawesi Province 

  

√ √     NA NA NA NA NA Health education on first 
aid for drowning victims 

Significant increase on 
the mean level of 
knowledge after the 
intervention applied 
(p<0.05).  
No information on long-
term knowledge 
retention. 
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No Authors Year of 
study 

Type of 
publication Study aims Data source Study design Sample, setting Scale of study Types of unintentional drowning reported Findings 

 
 

   

     

National Subnational Accidental  
Water-

transport 
related  

Disaster-
related  Epidemiology Risk factors Prevention  

 
 

         Sex Age group Location Others Intervention type Relevant outcomes 
 

 

6 Hady et al. 
(2020) 

Not 
stated 

Original 
research 

article 

To determine 
the effect of the 
roleplay method 
on the coastal 
area residents' 
level of 
knowledge and 
skills on 
performing first 
aid for drowning  

Primary data Pre-test, post-
test design 

Fifty people resided 
on a coastal area of 
Takalar Regency, 
South Sulawesi 
Province 

  √ √     NA NA NA NA NA 
Health education and 
roleplay on first aid for 
drowning victims 

There was a significance 
increase on the mean 
level of knowledge after 
the intervention applied 
(p<0.05) 

 

 

7 Hu et al. 
(2018) 2016 

Original 
research 

article 

To investigate 
frequency and 
intensity of 
floods, flood-
induced 
mortality, and 
flood-affected 
population 
between 1975 
and 2016 across 
the globe. 

Secondary 
data 

Analytical 
observational 

Data on flood events 
worldwide were 
collected from: 1) the 
Emergency Disasters 
Database (EM-DAT), 
which contains 
information about 
each individual flood 
event during 1900-
current; and 2) the 
Dartmouth Flood 
Observatory (DFO) 
covering a period of 
1985-present 

√       √ 

1) Occurrence rate of 
floods, flood-induced 
mortality and flood-
affected population 
were generally 
increasing globally; 2) 
The flood frequency and 
flood-induced mortality 
are the largest in Asia, 
specifically in China, 
India, Indonesia and the 
Philippines; 3) Flood-
induced mortality rates 
for Indonesia between 
1975 and 2016 were 
1.0% to 3.0% of total 
flood-affected 
populations, with 5,000 
to 10,000 flood-induced 
deaths reported for the 
study period. A 
possibility of selection 
and measurement/ 
information bias was 
identified. 

NA NA NA 

1) The frequency of floods 
and flood-induced mortality 
were generally increasing 
globally, including in 
Indonesia; 2) Annual 
variation of mortality per 
flood event was highly 
related to floods with higher 
intensity, with the flood 
frequency and flood-induced 
mortality are the largest in 
Asia, including in Indonesia; 
3) A large proportion of 
flood-induced deaths and 
the highest flood-induced 
mortality can be attributed 
to tropical cyclone-induced 
flash floods (no measures of 
association were reported); 
4) Floodings and flood-
induced deaths most often 
occurred in low-lying regions 
with dense river systems. 
Plain areas with slope of 
<0.5°: 40% of flood events 
and 50% of flood-induced 
deaths worldwide; plain 
areas with slopes 0.5°-15°: 
60% of flood events and 48% 
of flood-induced deaths 
worldwide (no measures of 
association were reported); 
5) Population density had a 
significantly positive 
correlation with the number 
of flood-related victims per 
unit area and number of 
deaths, while the flood-
affected population and 
flood-induced mortality 
increased with the decrease 
of per capita GDP. 

NA NA 

 

 



Unintentional Drowning in Indonesia 100 
 

 

No Authors Year of 
study 

Type of 
publication Study aims Data source Study design Sample, setting Scale of study Types of unintentional drowning reported Findings 

 
 

   

     

National Subnational Accidental  
Water-

transport 
related  

Disaster-
related  Epidemiology Risk factors Prevention  

 
 

         Sex Age group Location Others Intervention type Relevant outcomes 
 

 

8 
Indonesian 
Ministry of 
Health (2020) 

2015-
2019 

Grey 
literature 

(government 
report) 

Accountability 
report: 
Directorate of 
Occupational 
and Sports 
Health, 
Indonesian 
Ministry of 
Health 

NA NA NA √ 

  

√ √ √ NA NA NA NA NA 

A national level, 
coordinated policy 
development, regulatory 
activities, and social 
marketing framework on 
drowning prevention  

 
The development of 
national drowning 
prevention framework is 
to be undertaken by the 
Directorate of 
Occupational and Sports 
Health (the Indonesian 
Ministry of Health),  in 
coordination with the 
Indonesian Coordinating 
Ministry for Maritime 
and Investment Affairs; 
Ministry of Marine 
Affairs and Fisheries; 
Ministry of Youth and 
Sports Affairs; Ministry 
of Transportation; 
Ministry of Education 
and Culture; Ministry of 
Tourism; National 
Bureau of Statistics; 
Maritime Security 
Agency; Sea and Coast 
Guard; National Search 
and Rescue Agency; 
National Agency for 
Disaster Management; 
National Police, 
Seafarers Union; and 
Maritime Doctors 
Association. 
 
Four main aspects of 
national drowning 
prevention framework 
to be initiated: a) 
Development of the 
National Drowning 
Prevention Coordinating 
Agency; b) Development 
of coordinated 
mechanisms of 
disseminating and 
monitoring health data; 
c) Development of the 
National Drowning 
Prevention Strategy; d) 
Development of 
drowning prevention 
awareness campaign 
targeting school-age 
children across 
Indonesia. 

 

 

9 
Indonesian 
Ministry of 
Health (2017) 

2011 

Grey 
literature 

(policy 
statement of 

clinical 
standard) 

National clinical 
practice 
guideline for 
treatment of 
trauma cases  

NA NA NA √   √ √ √ NA NA NA NA NA 

Health information on 
pre-hospital and 
intrahospital emergency 
care for trauma patients 

Mainly targeting 
Indonesian medical 
doctors 

 

 

10 
Indonesian 
Ministry of 
Health (2015) 

2015 

Grey 
literature 

(policy 
statement) 

Handbook on 
preventing 
drowning in 
children 

NA NA NA √   √     NA NA NA NA NA 

Health information on 
risk factors and 
prevention of drowning 
in children 

Targeting health workers 
and community 
members that had been 
through health 
education programme 
on giving first aid for 
drowning victims. 
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No Authors Year of 
study 

Type of 
publication Study aims Data source Study design Sample, setting Scale of study Types of unintentional drowning reported Findings 

 
 

   

     

National Subnational Accidental  
Water-

transport 
related  

Disaster-
related  Epidemiology Risk factors Prevention  

 
 

         Sex Age group Location Others Intervention type Relevant outcomes 
 

 

11 

Indonesian 
National 
Disaster 
Management 
Agency 
(2023) 

2014-
2023 

Grey 
literature 

(government 
report) 

Disaster 
information data NA NA 

Data on frequency, 
number of deaths, 
and number of 
missing victims of 
flooding, flooding and 
avalanche and 
cyclone events 
covering a period of 
1815 to 2023 

√       √ 

Between 1815 and 
2023: 1) 13,927 flooding 
events with 22,476 
deaths and 8,195 
missing victims; 2) 9,503 
flooding and avalanche 
events, with 3,324 
deaths and 379 missing 
victims; 3) 499 tidal 
wave-related events, 
with 165 deaths and 49 
missing victims; 4) 
11,225 cyclone events, 
with 479 deaths and 49 
missing victims. 
Excluding tsunami, 
these deaths 
contributed to 79.16% 
(N=100,434/126,875) of 
disaster-related deaths 
and 65.29% 
(N=8,672/13,283) of all 
disaster-related missing 
victims in Indonesia. No 
data on the cause of 
death. No information 
on data sources. A 
possibility of selection 
and measurement/ 
information bias was 
identified. 

NA NA NA NA NA NA 

 

 

12 

Indonesian 
National 
Disaster 
Management 
Agency 
(2023) 

2013 - 
2017 

Grey 
literature 

(government 
report) 

Information on 
shipping/ 
boating 
accidents 

NA NA 

Data on frequency, 
number of deaths, 
and number of 
missing victims of 
shipping/ boating 
accidents reported by 
the Indonesian 
Disaster Management 
Agency between 
February 2013 to 
April 2017 

√     √   

Between 2014 to 2017, 
15 shipping/boating 
accidents, with 121 
deaths and 97 missing 
victims were reported. 
No information on the 
cause of deaths. A 
possibility of selection 
and measurement/ 
information bias was 
identified. 

NA NA 

Open seas: 60% 
(n=9/15), rivers: 
26.67% (n=4/15), 
lakes and during 
flooding events: 
6.67% (n=1/15). 
No measures of 
association were 
reported. 

Passenger boats: 86.67% 
(n/13/15), fishing boat: 
6.67% (n=1/15), rescue boat: 
6.67% (n=1/15. Boat 
overloading: 33.33% 
(n=5/15), collisions: 13.33% 
(n=2/15). No measures of 
association were reported.  

NA NA 

 

 

13 Lesmana et 
al. (2018) 2018 

Original 
research 

article 

To investigate 
coastal 
residents’ 
knowledge on 
first aid for 
drowning victims 

Primary data Pre-test, post-
test design 

Forty-six residents of 
a coastal area of Amal 
Beach, Tarakan City, 
North Kalimantan 
Province 

  

√ √ 

    

NA NA NA NA NA Health education on first 
aid on drowning victims 

Proportion of 
participants with good 
level of knowledge: 
post-intervention > pre-
intervention. No 
measures of association 
were reported.  

 

 

14 Nadapdap 
(2021) 2021 

Grey 
literature 
(thesis) 

To examine 
public 
knowledge of 
first aid for 
drowning victims 

Secondary 
data 

Literature 
review 

Systematic search on 
7 national journals 
and three 
international 
journals, using 
keywords 
"knowledge", "first 
aid", "drowning” 

  

√ √ 

    

NA NA NA NA NA Health education on BLS 
for drowning victims 

Review identified 
respondents' knowledge 
as ‘good’ after being 
given health education 
on BLS for drowning 
victims. A possibility of 
selection bias and 
measurement bias was 
identified. No measures 
of association were 
reported.  
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15 
Nugroho and 
Suryono 
(2020) 

2019 
Original 
research 

article 

To analyse the 
self-efficacy in 
emergency 
handling of 
toddler 
drowning victims 

Primary data Pre-test, post-
test design 

Fifteen members of a 
local freshwater 
fishing community of 
Darungan Village, 
Kediri, East Java 
Province 

  

√ √ 

    

NA NA NA NA NA 
Health education on first 
aid for infant drowning 
victims  

Significant increase of 
the mean level of self-
efficacy in emergency 
handling of toddler 
drowning victims after 
the intervention applied 
(p<0.05). No information 
on long-term knowledge 
and self-efficacy 
retention. 

 

 

16 Ose et al. 
(2020) 2018 

Original 
research 

article 

To determine 
the effect of 
health education 
on community 
health 
volunteers' level 
of knowledge on 
first aid for 
drowning victims 
and individuals 
with cardiac 
arrest 

Primary data Pre-test, post-
test design 

Thirty-two 
community health 
volunteers 
overseeing a coastal 
area of Amal Beach, 
Tarakan City, North 
Kalimantan Province 

  

√ √ 

    

NA NA NA NA NA 

Health education on 
performing CPR on 
drowning victims and 
individuals with cardiac 
arrest 

Significant increase of 
the mean level of 
knowledge after the 
intervention applied 
(p<0.05). No information 
on long-term knowledge 
retention. 

 

 

17 Patimah 
(2019) 

Not 
stated 

Original 
research 

article 

To determine 
the effect of 
health education 
on level of 
knowledge on 
BLS for drowning 
victims  

Primary data Pre-test, post-
test design 

Eighteen residents of 
a coastal area of 
Hamadi Village, 
Jayapura City, Papua 
Province 

  

√ √ 

    

NA NA NA NA NA 
Health education on BLS 
and evacuation on 
drowning victims  

Significant increase of 
the mean level of 
knowledge after the 
intervention applied 
(p<0.05). No information 
on long-term knowledge 
retention. 

 

 

18 Patimah et al. 
(2019) 2019 

Original 
research 

article 

To determine 
community 
knowledge and 
attitudes on first 
aid for drowning 
victims  

Primary data Pre-test, post-
test design 

Fifty-eight residents 
of a coastal area of 
Hamadi Subdistrict, 
Jayapura City, Papua 
Province 

  

√ √ 

    

NA NA NA NA NA Health education on first 
aid on drowning victims  

Proportion of 
participants with good 
level of knowledge: 
post-intervention > pre-
intervention. No 
measures of association 
were reported. 

 

 

19 Pranoto et al. 
(2023) 2022 

Original 
research 

article 

To increase 
knowledge on 
assisting water 
accident victims  

Primary data Community 
service project 

Sixty members of 
local tourism 
awareness group in 
Tua Pejat Village, 
Mentawai Islands, 
West Sumatra 
Province 

  

√ √ 

    

NA NA NA NA NA 

Health education on 
performing water rescue 
and CPR on accidental 
drowning victims 

No evaluation on 
participants’ level of 
knowledge and skills of 
on water rescue and 
CPR. No measures of 
association were 
reported. 

 

 

20 Prasetyo 
(2017) 2017 

Grey 
literature 
(thesis) 

To investigate 
coastal area 
residents' level 
of knowledge on 
first aid for 
drowning victims  

Primary data Observational 
descriptive 

Forty-seven residents 
living in a coastal area 
of Sulawesi Tenggara 
province 

  

√ √ 

    

NA NA NA NA 

'Sufficient' knowledge on 
first aid for drowning 
victims: 4.26% (n=2/47), 
'insufficient' level of 
knowledge: 87.23% 
(n=41/47). No measures of 
association were reported. 

NA NA 

 

 

21 Rosmi et al. 
(2020) 2017 

Original 
research 

article 

To increase the 
knowledge on 
water rescue as 
an emergency 
response during 
flooding 

Primary data Community 
service project 

Thirty-six members of 
youth organisations 
(Karang Taruna) in 
Benjeng Subdistrict, 
Gresik Regency, East 
Java Province 

  

√   

  

√ NA NA NA NA NA 

Health education on the 
dangers of flooding and 
performing water rescue 
on flooding-related 
drowning victims 

Water rescue-trained 
local community group 
was formed. No 
evaluation on 
participants’ level of 
knowledge and skills on 
flooding-related water 
rescue. No measures of 
association were 
reported. 
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22 Sadewa et al. 
(2023) 2022 

Original 
research 

article 

To determine 
the feasibility of 
the utilisation of 
a modified a 
water rescue 
tool in water 
rescue efforts for 
drowning victims 

Primary data 

Descriptive 
quantitative 
and qualitative 
approach 

Thirty-five 
participants 
consisting of 
lifeguards, pool 
attendants, 
swimming trainers, 
students, and 
swimming pool 
visitors at the Faculty 
of Sports and Health 
Sciences, Yogyakarta 
State University, 
Yogyakarta Province 

  

√ √ 

  

  NA NA NA NA NA 

The development of 
modified water rescue 
tools (jerry cans lined 
with Styrofoam and 
equipped with ropes) for 
water rescue efforts, as 
an effective, cheap, easy 
to obtain substitute to 
water rescue equipment 

On buoyancy, target 
accuracy, effectiveness 
and durability, the 
modified water rescue 
tool was deemed "very 
decent" by participants 
to be utilised on water 
rescue efforts. The 
definition of the term 
‘very decent’ was not 
described. No evaluation 
on the implementation 
and outcome of the 
intervention. 

 

 

23 Saputra 
(2021) 

2003-
2019 

Original 
research 

article 

To analyse 
completed ship 
accident 
investigations  

Secondary 
data 

Descriptive 
observational 

One hundred and 
twenty ship accidents 
investigations 
completed by the 
Indonesian National 
Transportation Safety 
Committee from 
2003 until 2019.  

√     √   

Over the period of 2003 
to 2019, completed 
investigations of a total 
of 120 ship accidents by 
the Indonesian National 
Transportation Safety 
Committee reported 
513 deaths, 726 injured 
victims, and 701 missing 
victims. No information 
on the cause of deaths.  

NA NA NA 

Types of ship: 89% 
(n=107/120) occurred in 
motorboats (cargo ships, 
bulk carriers, container 
ships, and passenger ships 
(ferries and Ro-Ro ferries).  
Fire: 37% (n=44/120); 
submersion/sinking: 28% 
(n=34/120), collisions: 18% 
(n=22/120), other causes: 
17% (n=20/120). 
Contributing factors to 
shipping accidents: 1) poor 
maintenance of ships; 2) 
unavailability/ poor 
maintenance of safety 
equipment on board; 3) poor 
knowledge, awareness, and 
compliance of safety 
regulations; and 4) 
underqualified seafarers and 
poor ship crews' capacity in 
ensuring safe 
shipping/maritime practice. 
No measures of association 
were reported.  

NA NA 

 

 

24 Sillehu and 
Kartika (2018) 2015 

Original 
research 

article 

To investigate 
the role of the 
Indonesian 
National Search 
and Rescue 
Agency in 
rescuing 
drowning victims 
in sea 

Primary data Analytical 
observational 

Thirty-five regency-
level National Search 
and Rescue Agency 
staff members for 
Ambon City, Maluku 
Province 

  

√ √ √   NA NA NA NA NA No intervention 

Significant correlation 
between the 
performance by the 
National Search and 
Rescue Agency and the 
rescue of drowning 
victims (p<0.05). A 
possibility of selection 
bias and measurement 
bias was identified 

 

 

25 
Sugiantoro 
and Wahyudi 
(2021) 

2020 
Original 
research 

article 

To examine the 
effect of health 
information on 
knowledge and 
attitude on first 
aid for drowning  

Primary data Pre-test, post-
test design 

Fifteen fishermen 
from Lempasing 
Regency of Lampung 
Province 

  

√ √ √ 

  

NA NA NA NA NA 
Health information on 
first aid for drowning 
victims 

Significant increase of 
the mean level of 
knowledge and attitude 
after the intervention 
applied (p<0.05). No 
information on long-
term knowledge 
retention. 

 

 

26 Sukarna et al. 
(2021) 2020 

Original 
research 

article 

To determine 
the effect of 
health education 
on knowledge 
and skills on 
evacuating 
drowning victims 

Primary data Pre-test, post-
test design 

Thirty street 
stallholders on a 
coastal area of Sijuk, 
Belitung Regency, 
Bangka Belitung 
Islands Province 

  

√ √ 

    

NA NA NA NA NA 

Health education on 
performing CPR and 
evacuation on drowning 
victims  

Significant increase of 
the mean level of 
knowledge after the 
intervention applied 
(p<0.05). No information 
on long-term knowledge 
retention. 
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27 
Suryono and 
Nugroho 
(2020) 

Not 
stated 

Original 
research 

article 

To determine 
the effect of 
health education 
on knowledge 
and skills on 
performing first 
aid on infant 
drowning victims 

Primary data Pre-test, post-
test design 

Fifteen members of a 
local freshwater 
fishing community of 
Darungan Village, 
Kediri Regency, East 
Java Province 

  

√ √ 

    

NA NA NA NA NA 
Health education on first 
aid for infant drowning 
victims  

Proportion of 
participants with 
sufficient level of 
knowledge: post-
intervention > pre-
intervention. No 
measures of association 
were reported. 

 

 

28 Suwardjo et 
al. (2010) 

2006-
2008 

Original 
research 

article 

To assess fatality 
accident rate 
(FAR) of fishing 
vessel accidents 
around Tegalsari, 
Pekalongan and 
Cilacap Fishing 
Ports of Central 
Java Province 

Primary and 
secondary 
data 

Analytical 
observational 

Data on 61 fishing 
vessel accidents 
collected from the 
harbourmasters of 
Tegalsari, Pekalongan 
and Cilacap Fishing 
Ports; the Indonesian 
Fishermen 
Association; the 
Indonesian Water 
Police Unit; and the 
Indonesian 
Department of 
Maritime Affairs and 
Fisheries between 
2006 and 2008 

  

√   √ 

  

Sixty-one fishing vessel 
accidents were 
recorded to occur 
around the three fishing 
ports in Central Java 
Province between 2006 
and 2008. A total of 68 
deaths, or an annual 
average of 32 
dead/missing fishing 
crews, was reported: 
26.48% (n=18/68) men 
overboard during 
shipping/fishing, 45.59% 
(n=31/68) due to ship 
capsizing (cause of 
deaths was not stated). 
A total of 22, or an 
annual average of 7, 
drowned/missing 
fishing vessels was 
reported. The average 
FAR was 115 
deaths/100,000 
fishermen.  

      

Contributing factors to 
fishing vessel accidents: 1) 
underqualified shipping 
crews; 2) poor knowledge, 
awareness, and compliance 
of safety regulations; 3) 
unfulfillment of safety 
requirements. 
Approximately 84.3% of 
skippers and ship crews did 
not go beyond primary level 
education, hence did not 
qualify to undertake Basic 
Safety Training for shipping 
crews. Seventy per cent 
(n=45/64) of all fishing 
vessels registered did not 
fulfil safety requirements 
due to insufficient number of 
life jackets and rescue buoys, 
unequipped with fire 
extinguishers and life rafts, 
and lacking in other safety 
equipment. 
The highest numbers of 
fishing vessel accidents were 
recorded during rainy 
seasons (November to 
February). No measures of 
association were reported. 

NA  NA 

 

 

29 
Usaputro and 
Yulianti 
(2013) 

2010-
2012 

Original 
research 

article 

To determine 
the 
characteristics 
and risk factors 
of drowning 
deaths 

Medico-
legal/ 
autopsy 
records 

Observational 
descriptive 

Drowning deaths 
recorded by the 
Forensic Department 
of Sanglah Provincial 
Hospital of Bali 
between 2010 and 
2012 

  

√ √     

A total of 97 drowning 
deaths was recorded by 
Sanglah Provincial 
Hospital of Bali between 
2010-2012, with 71 
cases included as 
samples in this study. 

Male victims: 
84,5% (n= 
60/71), 
females: 15,5% 
(n=11/71). No 
measures of 
association 
were reported.  

Aged 21–30 
years: 22.5% 
(n=16/71), >50 
years: 19.7% 
(n=14/71), 31–
40 years: 18.3% 
(n=13/71), <20 
years: 16.9% 
(n=12/71). No 
measures of 
association 
were reported.  

Open seawater: 
53.5% (n= 
38/71), 
freshwater 
bodies: 25.4% 
(n=18/71), 
unknown 
location: 21.1% 
(n=15/71). No 
measures of 
association were 
reported.  

Foreign nationals: 49.3% 
(n=35/71), Indonesians: 
40.8% (n=29/71).  Blood 
alcohol was identified in 
20%(n=4/20) (no information 
on the blood alcohol 
content), fatal trauma in 20% 
(n=4/20), and history of 
comorbid condition(s) in 
15% (n=3/20) (no 
information on comorbid 
conditions) of autopsied 
drowning victims. No 
measures of association 
were reported. 

NA NA 

 

 

30 Welembuntu 
et al. (2021) 2021 

Original 
research 

article 

To investigate 
the residents' 
knowledge on 
first aid for 
maritime 
accidents' 
victims 

Primary data Observational 
descriptive 

Forty residents of 
coastal Kulur II 
Village, Tabukan 
Tengah Subdistrict, 
Sangihe Islands 
Regency, North 
Sulawesi Province 

  

√   √   NA NA NA NA 

‘Sufficient’ level of 
knowledge on first aid for 
maritime accident victims: 
55% (n=22/40), ‘good’ level 
of knowledge: 42.5% 
(n=17/40). No measures of 
association were reported. 

NA  NA 
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31 
Widyastuti 
and Rustini 
(2017) 

2017 

Grey 
literature 

(conference 
proceeding) 

To investigate 
the coastal area 
community 
knowledge on 
first aid for 
drowning victims 

Primary data Observational 
descriptive 

Thirty-five residents 
of a coastal area of 
Bulak Subdistrict, 
Surabaya City, East 
Java Province 

  

√ √     NA NA NA NA 

‘Sufficient’ level of 
knowledge on first aid for 
drowning victims: 57.14% 
(n=20/35), 'good' level of 
knowledge: 31.4% 
(n=11/35), 'poor' level of 
knowledge: 11.4% (n=4/35). 
No measures of association 
were reported 

NA  NA 

 

 

32 Wulur (2013) 2007-
2011 

Original 
research 

article 

To examine 
autopsy findings 
in drowning 
cases at Prof. Dr. 
R. D. Kandou 
Provincial 
Hospital of North 
Sulawesi 
between January 
2007 and 
December 2011 

Primary data Observational 
descriptive 

Drowning deaths 
recorded by the 
Forensic Department 
of Prof. Dr. R. D. 
Kandou Provincial 
Hospital of North 
Sulawesi, between 
January 2007 and 
December 2011 

  

√ √ 

    

A total of 15 drowning 
deaths was recorded by 
Prof. Dr. R. D. Kandou 
Provincial Hospital of 
North Sulawesi between 
2007-2011. All cases 
identified were included 
as samples for this 
study. 

Male victims: 
80% (n= 
12/15), 
females: 20% 
(n=3/15). No 
measures of 
association 
were reported.  

Adults aged ≥ 
20 years: 86.7% 
(n=13/15), 
children aged 
5-14 years: 
6.67% 
(n=1/15). No 
measures of 
association 
were reported.   

NA  NA NA  NA 
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Chapter 4 Population-Based Retrospective Cohort Study 

 

4.1. Overview 

Title: The burden of unintentional drowning in Indonesia: Insights from the Global Burden of Disease 

Study 2019 

This chapter is presented as a publication manuscript. The formatting of this chapter adheres 

to journal requirements; however, table and figure numbering, as well as referencing, have been 

aligned with the thesis format. The references for this chapter are included within the overall thesis' 

reference list.  

The chapter has been published in the Injury Prevention journal (see Appendix 2) under a CC 

BY 4.0 license. Copyrights © 2024 by the authors. The citation for the publication is: Cenderadewi M, 

Devine SG, Peden AE, Franklin RC. The burden of unintentional drowning in Indonesia: Insights from 

the Global Burden of Disease Study 2019. Injury Prevention. 2024;doi:10.1136/ip-2024-045274.259 

This chapter presents a population-based retrospective cohort study analysing unintentional 

drowning data for Indonesia from the GBD 2019 Study, reporting incidence and mortality rates, years 

of life lost (YLLs), risk factors, and burden via years lived with disability (YLDs) and disability adjusted 

life years (DALYs), between 2005 and 2019. The findings underscore the significance of addressing 

drowning as a cause of premature mortality, particularly among young children, guiding the 

subsequent qualitative chapters. 



Unintentional Drowning in Indonesia 107 
 

 
 

The authors' contributions are outlined as follows: i) M. Cenderadewi: Conceptualisation, data 

curation, formal analysis, investigation, methodology, project administration, resources, validation, 

visualisation, writing – original draft, writing – review & editing; ii) S. G. Devine: Conceptualisation, 

formal analysis, methodology, supervision, validation, visualisation, writing – review & editing; iii) A. 

Peden: Formal analysis, visualisation, writing – review & editing; and iv) R. C. Franklin: 

Conceptualisation, formal analysis, methodology, project administration, resources, funding 

acquisition, supervision, validation, visualisation, writing – review & editing. 

The paper is presented below as the final published version. 

4.2. Abstract 

Introduction A high burden of unintentional fatal drowning has been reported in low and 

middle-income countries. However, little is known about unintentional drowning in Indonesia. 

Methods This population-based retrospective cohort study analysed unintentional drowning 

data for Indonesia sourced from The Global Burden of Disease study 2019. Estimates of trends, 

mortality rates, incidence rates, YLDs, and DALYs were generated.  

Results A decline in unintentional drowning mortality rates was observed, with an average 

annual mortality rate of 2.58/100,000. Males were 1.81 (95% CI: 1.79 - 1.84) times more likely than 

females to unintentionally drown. Average annual mortality rates for drowning were highest among 

the under 5 age-group (9.67 per 100,000), individuals aged 70 and over (5.37 per 100,000), and 

children aged 5-14 years (3.04 per 100,000). Children under five years of age, individuals aged 70 years 

and older, and children aged 5-14 years were 3.67 (95% CI: 3.63 - 3.72), 2.5 (95% CI: 2.45 - 2.56), and 

1.97 (95% CI: 1.94 – 2.00) times more likely to fatally drown, respectively, compared to those aged 15 

to 49 years old. Distributions of drowning deaths vary depending on region with mortality rates higher 

in Papua, Kalimantan, Sulawesi, Maluku, Sumatra, and Nusa Tenggara regions.  

Discussion While a decline in drowning mortality rates in Indonesia was identified between 

2005 and 2019, mortality rates for unintentional drowning remained high among children under 5 

years, the elderly population, and those residing in Papua, Kalimantan, Sulawesi, Maluku, Sumatra, 

and Nusa Tenggara, warranting further focused attention.   

Conclusion A downward trend in the rate of unintentional drowning deaths in Indonesia is 

observed from 2005 onwards, with risk variation based on age, gender, and region. The findings 

highlight the importance of addressing drowning as a cause of premature mortality and health system 



Unintentional Drowning in Indonesia 108 
 

 
 

burden in Indonesia, including through enhancing drowning data collection systems and identifying 

drowning risk factors. 

4.3. Key Messages 

What is already known on this topic? 

• Most drowning deaths worldwide occurred in low and middle-income countries (91%), 

particularly in Southeast Asia (35%).  

• No publication on the national level of drowning rates in Indonesia has been identified. 

What this study adds? 

• Between 2005 and 2019, a decline in unintentional drowning mortality rates was observed, with 

an average annual mortality rate of 2.58/100,000. 

• The unintentional drowning risk varies based on age, sex, and region in Indonesia. Being male, 

aged under 5, aged 70 years and above, and residing in provinces in Papua, Kalimantan, Sulawesi, 

Maluku, Sumatra, and Nusa Tenggara, were recognised as risk factors.  

How might this study affect research, practice, or policy? 

• The findings highlight the importance of continuing to enhance drowning data collection systems, 

as well as identifying drowning risk factors and developing contextualised drowning preventive 

strategies in Indonesia. 
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4.4. Introduction 

Drowning represents a major challenge for global public health.7 In 2017 an estimated 295,210 

deaths occurred globally due to unintentional drowning, with a global mortality rate of 4.0/100,000.6 

Most drowning deaths worldwide occurred in low and middle-income countries (LMICs) (91%), 

particularly in Southeast Asia (35%).7 However, less is known about unintentional drowning deaths in 

Indonesia, the world’s largest archipelagic state and the fourth most populated nation.11  

Located in the Southeast Asia region, Indonesia consists of 16,056 islands, with a population 

of over 270,200,000 and a density of 141 people per square kilometre.11 Indonesia’s vast area 

comprises 1,919,440 square kilometres of land area, including 93,000 square kilometres of inland seas, 

and 6,159,032 square kilometres of water area, exposing Indonesians to a high risk of drowning and 

submersion. 131,132 Despite this, according to the 2021 Regional Status Report on Drowning in South-

East Asia by the World Health Organization (WHO), Indonesia does not have a national coordination 

mechanism for drowning prevention and water safety, and no coordinated national death registry 

from which national and subnational drowning data can be collected. 10 

To further understand the magnitude of drowning as a public health problem in Indonesia, 

this research aims to examine mortality rates, incidence rates, years of life lost (YLLs), and risk factors 

of fatal unintentional drowning in Indonesia, and investigate overall drowning burden via years lived 

with disability (YLDs) and disability adjusted life years (DALYs), between 2005 and 2019 using the 2019 

Global Burden of Disease (GBD) Study estimates.  

4.5. Methods 

This study was undertaken as a population-based retrospective cohort study. This study is part 

of a larger explanatory sequential mixed-methods study investigating unintentional drowning in 

Indonesia, which comprised three phases: 1) a scoping review61; 2) a retrospective cohort study 

reported here; and 3) a qualitative study aimed to expand the quantitative findings. The scoping 

review61 revealed the limited availability of drowning data in Indonesia, informing our decision to 

utilise the GBD Study 2019 data as the primary source for this investigation. 

An analysis of quantitative, national data sourced from the GBD Study 201960 by The Institute 

for Health Metrics and Evaluation (IHME) database was performed to generate estimates of mortality 

rates, incidence rates, YLDs, YLL’s and DALYs for unintentional drowning at a national and sub-national 

level in Indonesia, including all its 34 provinces. The data collected, spanned the period of 2005 to 

2019 and in coordination with the Indonesian Ministry of Health, was collected using verbal autopsy 
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survey instruments and modelling. 43,60 This current study focuses on unintentional drowning, as 

defined by the International Classification of Disease (ICD) 9 and ICD-10 codes. The GBD Study 2019 

used the ICD-9 code, E910, and ICD-10 codes, W65-W74 for unintentional drowning.6,69,248 These codes 

do not include unintentional drowning due to water transport and disaster, nor drowning of 

intentional or undetermined intent and are considered an underestimation of drowning63.  

In this study, “incidence” pertains specifically to the frequency of non-fatal drowning incidents 

within the Indonesian population throughout the study duration. This definition excludes drowning-

related fatalities, which were treated distinctly as mortality events. Information on DALYs, YLDs, and 

YLLs due to drowning were also inferred to assess the overall burden of drowning in Indonesia.249 One 

DALY represents the loss of an equivalence of one year of life with full health. DALYs for drowning are 

the sum of YLLs due to premature mortality caused by drowning and YLDs due to drowning and or 

submersion. 249 

Data were downloaded using the IHME GBD results tool between March 2021 until March 

2022 for collecting drowning data for the period of 2005 to 2019 for Indonesia and the sub-national 

provinces.60 The year of 2005 is chosen as the starting year of investigation, as a consensus on the 

establishment for a definition of drowning was issued by the WHO in 2005, which included both fatal 

and non-fatal drowning cases.43  

This study complies with the Guidelines for Accurate and Transparent Health Estimates 

Reporting recommendations.250 

4.5.1. Data Abstraction 

The following data was extracted on unintentional drowning deaths and non-fatal submersion 

in Indonesia: mortality rates, incidence rates, YLDs, YLLs, and DALYs249, based on year, gender, age 

group (under 5, 5-14 years, 15-49 years, 50-69 years and 70+ years), and province of Indonesia (Figure 

4.1).  
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Figure 4.1. Thirty-Four Indonesian Provinces Investigated in the Study 

"Indonesia, administrative divisions - mg - monochrome.svg" by Yug, adapted from an original 

map by Yug, is shared under a CC BY-SA 3.0 license via Wikimedia Commons. 

4.5.2. Analysis 

Data were extracted from the GBD Study 2019 and entered into Microsoft Excel and IBM SPSS 

Statistics V.27. Trend analysis between the period of 2005 and 2019 was inferred with linear 

regression. Relative risk (RR) (with a 95% confidence interval [CI]) was calculated to measure the 

association between exposures of interest (sex, age group, jurisdiction/province) and unintentional 

drowning deaths. Where RR was calculated, the predictor group with the lowest annual mortality rate 

was used as the reference point (except for provinces, where the rate for Jakarta as the capital 

province of Indonesia was used as the reference point).  

4.5.3. Ethics Approval 

Ethics approval was granted by the University of Mataram of Indonesia (Ethics Approval 

number 128/UN18.F8/ETIK/2023). 

4.5.4. Funding 

GBD is supported by the Bill and Melinda Gates Foundation. The funders of the study had no 

role in the study design, data collection, data analysis, data interpretation, writing of the report, or 

the decision to submit the article for publication. All authors had full access to the data in the study 

and had final responsibility for the decision to submit for publication. 
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4.6. Results 

In total, there were 94,035 (95% UI: 77,135.3-108,737.1) unintentional drowning deaths in 

Indonesia between 2005 and 2019, of which 69.0% were males.   

4.6.1. Incidence and Mortality Rates  

The average annual mortality rate in Indonesia between 2005 and 2019 was 2.58/100,000. 

Notably, there was a consistent decrease observed in the drowning mortality rate over this period, 

from 3.35/100,000 in 2005 to 1.93/100,000 in 2019 (Table 4.1). This trend is supported by a high R-

squared value of 0.99 obtained from the regression model. The regression equation (y = -0.10x + 

209.53) reinforces this pattern, with a negative coefficient indicating a declining trend. These results 

collectively suggest a significant decrease in drowning mortality rates throughout the years under 

analysis. While there is evidence suggesting a negative trend in non-fatal drowning incidence rates 

over the study period, the linear regression model fails to sufficiently explain the overall relationship 

between the variables (y = -0.11x + 243.86, R2 = 0.06). 
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Table 4.1. Drowning Incidence, Mortality, YLLs, YLDs, and DALYs in Indonesia 2005-2019 
Year Number of 

non-fatal 
drowning 

cases 

95% UI Non-fatal 
drowning 
incidence 
rates (per 
100,000) 

95% UI Number of 
drowning 

deaths 

95% UI Mortality 
rates (per 
100,000) 

95% 
UI 

YLDs 95% UI Rates of 
YLDs (per 
100,000) 

95% 
UI 

YLLs 95% UI Rates of 
YLLs (per 
100,000) 

95% UI DALYs 95% UI Rates of 
DALYs 
(per 

100,000) 

95% UI 

2005 61352.42 45,075.22-
84,026.33 

26.98 19.82-
36.95 

7,616 6,202.70-
8,749.59 

3.35 2.73-
3.85 

2,513.69 1,738.77-
3,462.23 

1.11 0.76-
1.52 

542,077.91 412,084.15-
637,426.50 

238.35 181.20-
280.28 

544,591.60 414,998.38-
639,848.26 

239.46 182.48-
281.34 

2006 72759.46 52,774.19-
101,862.47 

31.61 22.93-
44.26 

7,379 5,965.72-
8,428.78 

3.21 2.59-
3.66 

2,530.15 1,733.73-
3,489.02 

1.10 0.75-
1.52 

521,409.01 393,000.54-
610,907.60 

226.53 170.74-
265.42 

523,939.16 395,322.40-
613,833.36 

227.63 171.75-
266.69 

2007 60359.17 43,904.17-
83,543.14 

25.92 18.85-
35.87 

7,087 5,857.66-
8,333.34 

3.04 2.52-
3.53 

2,536.56 1,749.95-
3,504.65 

1.09 0.75-
1.50 

498,411.02 385,079.04-
592,487.36 

214.02 165.36-
254.42 

500,947.59 388,154.70-
594,943.98 

215.11 166.68-
255.47 

2008 60170.82 43,364.20-
84,069.45 

25.55 18.41-
35.69 

7,051 5,832.69-
8,129.72 

2.99 2.48-
3.45 

2,537.32 1,743,10-
3,486.62 

1.08 0.74-
1.48 

495,280.81 381,643.60-
584,417.20 

210.27 162.02-
248.11 

497,818.13 384,129.77-
586,737.39 

211.34 163.08-
249.09 

2009 62136.06 45,240.77-
86,850.32 

26.09 19.00-
36.47 

6,946 5,579.32-
8,011.40 

2.92 2.34-
3.36 

2,536.73 1,747.54-
3,514.79 

1.07 0.73-
1.48 

486,051.92 363,375.60-
574,788.41 

204.09 152.58-
241.34 

488,588.65 365,705.73-
577,232.66 

205.15 153.55-
242.37 

2010 63051.52 45,705.06-
88,193.95 

26.19 18.99-
36.64 

6,717 5,490.60-
7,778.91 

2.79 2.28-
3.23 

2,536.61 1,754.11-
3,498.70 

1.05 0.73-
1.45 

466,659.98 352,554.59-
551,696.60 

193.87 146.47-
229.20 

469,196.59 354,600.35-
554,989.94 

194.92 147.32-
230.57 

2011 61247.35 44,072.92-
86,333.37 

25.19 18.12-
35.50 

6,520 5,257.99-
7,435.72 

2.68 2.16-
3.06 

2,525.79 1,737.92-
3,467.77 

1.04 0.71-
1.43 

450,282.95 330,262.55-
525,410.36 

185.16 135.81-
216.06 

452,808.74 333,408.30-
527,808.40 

186.2 137.10-
217.04 

2012 60870.65 43,637.47-
85,781.12 

24.79 17.77-
34.93 

6,301 5,139.79-
7.239.70 

2.57 2.09-
2.95 

2,495.40 1,722.69-
3,448.42 

1.02 0.70-
1.40 

432,036.69 329,442.74-
508.156.66 

175.93 134.16-
206.93 

434,532.08 331,671.73-
510,854.33 

176.95 153.06-
208.03 

2013 60870.50 43,636.90-
85,568.21 

24.53 17.61-
34.52 

6,102 4,984.85-
7,046.51 

2.46 2.01-
2.84 

2,460.63 1,692.25-
3,390.81 

0.99 0.68-
1.37 

415,522.00 312,695.14-
490,432.54 

167.64 126.16-
197.87 

417,982.62 315,094.29-
491,253.52 

168.64 127.13-
198.60 

2014 60759.66 43,583.90-
85,404.61 

24.30 17.43-
34.16 

5,878 4,845.57-
6,807.30 

2.35 1.94-
2.72 

2,437.33 1,687.56-
3,363.28 

0.97 0.67-
1.35 

396,972.31 302,305.79-
471,771.23 

158.76 120.90-
188.67 

399,409.64 304,534.71-
474,405.89 

159.73 121.79-
189.73 

2015 60851.40 43,576.42-
85,456.30 

24.13 17.28-
33.89 

5,630 4,621.39-
6,562.34 

2.23 1.83-
2.60 

2,440.46 1,673.68-
3,373.42 

0.97 0.66-
1.34 

377,641.95 293,571.22-
450,819.91 

149.78 116.44-
178.80 

380,082.41 295,685.12-
453,071.62 

150.75 117.27-
179.70 

2016 63769.57 45,682.88-
89,662.94 

25.10 17.98-
35.28 

5,393 4,492.61-
6,231.97 

2.12 1.77-
2.45 

2,602.20 1,799.32-
3,593.91 

1.02 0.72-
1.41 

356,334.33 279,104.49-
423,869.44 

140.23 109.83-
166.80 

358,936.53 281,762.31-
426,339.69 

141.25 110.88-
167.68 

2017 65971.37 47,182.44-
93,070,90 

25.77 18.43-
36.36 

5,251 4,365.57-
6.158.09 

2.05 1.71-
2.41 

2,795.01 1,928.99-
3,847.61 

1.09 0.75-
1.50 

343,360.19 263,368.63-
410,262.08 

134.13 102.88-
160.27 

346,155.20 266,125.58-
412,660.11 

135.22 103.96-
161.20 

2018 76593.68 55,309.66-
107,131.58 

29.72 21.46-
41.56 

5,153 4,396.00-
6,089.18 

2 1.67-
2.36 

2,866.57 1,975.54-
3,940.32 

1.1 0.77-
1.53 

334,335.24 264,447.55-
401,656.57 

129.71 102.59-
155.83 

337,201.81 266,977.83-
404,131.29 

130.82 103.58-
156.79 

2019 67737.79 48,714.70-
95,161.42 

26.11 18.77-
36,68 

5,011 4,192.79-
5,845.54 

1.93 1.62-
2.25 

2,925.14 2,026.13-
4,049.23 

1.13 1.44-
2.74 

321,737.24 256,585.39-
381,494.75 

124 98.8-
147.03 

324,662.37 258,835.12-
384,151.12 

125.13 99.76-
148.05 

Note: YLDs: Years of living with disability; YLLs: Years of life lost; DALYs: Disability-adjusted life years 
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4.6.1.1. Mortality Rates by Age Group and Gender 

Between 2005 and 2019, drowning mortality rates for both males and females of all ages 

decreased in Indonesia (Figure 4.2 and Supplementary Table 4.10.2). The highest drowning 

mortality rate across the 15-year period was identified among under-5 males, with an 

average annual mortality rate of 9.67/100,000 between 2005 and 2019, contributing the 

largest proportion of deaths by unintentional drowning in Indonesia (34.74%) (Figure 4.2, 

Supplementary Table 4.10.1). Between 2005 and 2019, unintentional drowning mortality 

rates were higher for males than females across all age groups (Figure 4.2, Table 4.2, 

Supplementary Table 4.10.2).  

 



Unintentional Drowning in Indonesia 115 
 

 
 

 

Figure 4.2. Unintentional Drowning Mortality Rates by Age Group and Gender in Indonesia 2005-2019 
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4.6.1.2. Mortality rates by province 

Distributions of drowning deaths by sex vary depending on region. Of 34 provinces in 

Indonesia, the highest drowning death rates for all age groups in the year 2019 were 

observed in male populations in the province of North Kalimantan (10.95/100,000), Central 

Kalimantan (10.06/100,000), Papua (5.51/100,000 populations), and Gorontalo 

(5.21/100,000, which are located in the central and eastern part of Indonesia, in comparison 

with mortality rates from unintentional drowning in other provinces in the western part of 

Indonesia (Figure 4.3, Supplementary Table 4.10.1).  
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Figure 4.3. The 2019 Mortality Rates of Unintentional Drowning of All Ages by Sex and Province in 

Indonesia 
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High under 5 drowning mortality rates were observed in the provinces located in the eastern 

and central parts of Indonesia in 2019, including North Kalimantan (26.50/100,000), Papua 

(24.46/100,000), and West Sulawesi (18.38/100,000) (Figure 4.4, Supplementary Table 

4.10.1). For female populations, the highest drowning death rates for the under 5 age group 

in the year 2019 were observed in the province of Papua (32.58/100,000), which was higher 

than in other provinces (Figure 4.4, Supplementary Table 4.10.1). Between 2005 and 2019, 

several provinces experienced the highest reductions in child drowning cases, including 

Maluku (y = -1.44x + 30.51, R² = 0.97), West Nusa Tenggara (y = -0.99x + 23.35, R² = 0.98), 

Papua (y = -0.92x + 42.45, R² = 0.92), West Sulawesi (y = -0.97x + 27.19, R² = 0.98), North 

Maluku (y = -0.86x + 25.07, R² = 0.98), South Sulawesi (y = -0.85x + 18.42, R² = 0.98), East 

Nusa Tenggara (y= -0.83x + 21.37, R² = 0.96), South Sumatra (y = -0.81x + 22.90, R² = 0.98), 

North Kalimantan (y = -0.72x + 27.42, R² = 0.94), and Riau (y = -0.61x + 15.34, R² = 0.96). 
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Figure 4.4. The 2019 Under-Five Unintentional Drowning Mortality Rates by Sex and Province in 

Indonesia 
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4.6.2. YLDs and DALYs  

Unintentional drowning DALYs showed a decrease between 2005 and 2019 (y = -8.26x + 

243.95, R2 = 0.99), with rate of DALYs of 239.46 (95% UI: 182.48-281.34) in 2005 and 125.13 (95% UI: 

99.76-148.05) in 2019 (Table 4.1). 

4.6.3. Risk Factors  

In Indonesia, males were 1.81 times (95% CI: 1.79-1.84) more likely than females to 

unintentionally drown (Table 4.2). Indonesian children aged less than 5 years old were 3.67 times (95% 

CI: 3.63 - 3.72) more likely to become victims of fatal drowning in comparison to individuals aged 

between 15 to 49 years (Table 4.2). Elderly populations were also an important contributor, with 

individuals aged 70 years and above 2.5 times (95% CI: 2.45 - 2.56) more likely to fatally drown in 

comparison to individuals aged 15-49 years (Table 4.2).  
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Table 4.2. Risk Factors of Fatal Unintentional Drowning in Indonesia 

  Total deaths by unintentional 
drowning  

(N= 94035) 

Average annual mortality 
rate per 100,000 

(Between 2005 and 2019) 

Relative Risk (RR) 95% Confidence 
Interval (CI) 

Sex  

Male 64898 5.227 1.81 1.79 - 1.84 

Female* 29137 3.142 1* Ref 

Age Group  

Under 5 32663 9.665 3.67 3.63 - 3.72 

5-14 years 21222 3.038 1.97 1.94 – 2.00 

15-49 years* 26892 1.331 1* Ref 

50-69 years 7149 1.436 0.87 0.85 - 0.89 

70+ years 6109 5.367 2.50 2.45 - 2.56 

Provinces 

Aceh 2082 2.998 1.63 1.54 - 1.73 

Bali 868 1.464 0.84 0.78 - 0.91 

Bangka-Belitung 
Islands 

568 2.972 1.60 1.47 - 1.76 

Banten 4576 2.790 1.49 1.42 - 1.56 

Bengkulu 668 2.490 1.41 1.30 - 1.54 

Central Java 10141 2.051 1.23 1.18 - 1.28 

Central 
Kalimantan 

2382 6.783 3.69 3.49 - 3.90 

Central Sulawesi 874 2.133 1.20 1.12 - 1.30 

East Java 11619 2.062 1.23 1.18 - 1.29 

East Kalimantan 993 2.076 1.12 1.04 - 1.21 

East Nusa 
Tenggara 

3115 4.286 2.40 2.28 - 2.53 

Gorontalo 804 4.899 2.81 2.60 - 3.04 

Jakarta* 2510 1.755 1* Ref 

Jambi 1468 3.066 1.70 1.60 - 1.82 

Lampung 2778 2.365 0.73 0.69 - 0.78 

Maluku 1198 5.004 2.79 2.61 – 3.00 

North Kalimantan 623 7.226 3.53 3.23 - 3.85 

North Maluku 769 4.808 2.57 2.38 - 2.79 

North Sulawesi 470 1.393 0.79 0.71 - 0.87 

North Sumatra 8137 4.062 2.35 2.25 - 2.46 

Papua 3203 6.918 3.98 3.781 - 4.20 

Riau 2085 2.370 1.26 1.19 - 1.33 

Riau Islands 529 2.050 1.02 0.93 - 1.12 

South Kalimantan 1893 3.286 1.88 1.77 - 1.99 

South Sulawesi 4511 3.666 2.14 2.04 - 2.25 

South Sumatra 4249 3.701 2.11 2.01 - 2.22 

Southeast 
Sulawesi 

988 2.835 1.54 1.43 - 1.65 

West Java 12442 1.857 1.06 1.02 - 1.11 

West Kalimantan 1557 2.271 1.29 1.21 - 1.38 

West Nusa 
Tenggara 

2443 3.520 2.03 1.92 - 2.14 

West Papua 397 3.350 1.74 1.57 - 1.93 
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  Total deaths by unintentional 
drowning  

(N= 94035) 

Average annual mortality 
rate per 100,000 

(Between 2005 and 2019) 

Relative Risk (RR) 95% Confidence 
Interval (CI) 

West Sulawesi 837 4.605 2.55 2.36 - 2.76 

West Sumatra 1435 1.940 1.11 1.04 - 1.18 

Yogyakarta 824 1.573 0.33 0.30 - 0.36 

 

Note: 

* Where RR was calculated, the group with the lowest annual mortality rate (except for jurisdictions, where the rate for Jakarta was used) 
for unintentional drowning deaths was used as the reference point 

 

The top three highest average annual mortality rates for unintentional drowning were 

registered in the province of North Kalimantan (7.23/100,000), Papua (6.92/100,000) and Central 

Kalimantan (6.78/100,000), and individuals in Papua had the highest likelihood of dying from 

unintentional drowning (RR=3.98), compared to the reference group of metropolitan capital of 

Indonesia, Jakarta (Table 4.2).  

4.7. Discussion 

Unintentional drowning is a little studied public health issue in Indonesia. Overall, this study 

identifies a decline in drowning mortality rates in Indonesia between 2005 and 2019 (R2= 0.99, y = -

0.10x + 209.53).  During the 15-year study period, mortality rates for unintentional drowning were 

higher in males than females, and also higher among children aged under 5 years, elderly populations 

aged 70 years and above, and populations residing in the Papua, Kalimantan, Sulawesi, Maluku, 

Sumatra, and Nusa Tenggara regions. These findings underscore the need for further focused 

attention and interventions in these demographic groups and geographical areas.   

4.7.1. The Rates and Trends of Unintentional Drowning in Indonesia 

Overall, there was a decrease in drowning mortality rates, with an average annual mortality 

rate between 2005 and 2019 of 2.58/100,000. However, it is acknowledged that the GBD Study 2019 

data for Indonesia was mostly sourced from verbal autopsy data, and only reported unintentional 

drowning, while excluding cases caused by water-transport related and disaster-related drowning 

incidents, thus potentially underrepresenting the actual magnitude of drowning in Indonesia. A 

previous study in Australia has reported how different ICD-10 coding combinations affected the 

capture of drowning deaths in the national register.63 When specific ICD codes of W65-74 for 

accidental drowning and submersion were used, as in the GBD Study 2019, only 61% of unintentional 

drowning deaths were captured. However, inclusion of additional drowning-related codes for 

accidental drowning related to watercrafts, floodings, and undetermined intent increased the capture 
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rate to 78%, and when the drowning codes used were expanded to include intentional drowning 

events, with multiple causes of death considered, the capture rate raises to 92%.63 

DALYs attributed to unintentional drowning in Indonesia declined between 2005 and 2019 

(Table 4.1, Supplementary Table 4.10.1). The observed decrease in incidents of drowning among 

children under the age of 5 in Indonesia during the study period (y = -0.36x + 740.01, R2= 0.98) likely 

contributes to the overall reduction in DALYs. In this study, the low YLDs correspond with findings 

from a previous study which reporting lower YLDs for children under 5 in LMICs, compared to high-

income nations. This is attributed to the higher proportion of fatal drowning in LMICs.383   

4.7.2. The Risk of Drowning among Males in Indonesia: Informing Preventive Measures 

This study found that in Indonesia, males were 1.81 times (95% CI: 1.79-1.84) more likely 

than females to unintentionally drown. Among high-income nations, a common observation is the 

higher likelihood of males experiencing unintentional drowning, which has been linked to risky 

behaviours. This includes males tending to underestimate the risk of experiencing unintentional 

drowning and overestimate their knowledge and skill in water-related activities.384 Therefore, further 

research on the contributing factors and protective factors related to the risk of drowning is crucial. 

These factors may encompass behavioural and sociocultural aspects of drowning and are important 

in understanding drowning prevention suitable for the Indonesian context. 

4.7.3. Unintentional Drowning as a Leading Cause of Injury Death for Indonesian Children 

Indonesian children aged under 5 years were 3.67 times (95% CI: 3.63 - 3.72) more likely to 

die from unintentional drowning compared to populations aged 15-49 years. Under 5 drowning 

mortality rates in Indonesia vary across regions. For instance, in Papua, the under 5 mortality rates in 

2019 was 32.6/100,000 for females and 25.4/100,000 for males, surpassing those of other provinces 

in the country. This finding corresponds to the 2014 WHO Global Report on Drowning which showed 

children aged under 5 years being disproportionately at risk for drowning. 7 This underscores the 

urgent need of tailoring drowning prevention strategies in Indonesia to effectively address the 

heightened risk of drowning among children under the age of five, particularly across rural populations 

of eastern Indonesia. 

There is limited understanding on contributing factors to the observed decline in child 

drowning rates in Indonesia.61 However, the advancement of socio-economic determinants of health, 

particularly the rise in GDP per capita, educational attainments, and healthcare expenditure, has been 

identified as an instrumental driver to the reduction of drowning prevalence, including in under 5 

populations, worldwide.39 This highlights the critical need for further investigation into how socio-
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economic advancements and implemented interventions can effectively mitigate the burden of child 

drowning fatalities across Indonesia. 

4.7.4. Fatal Unintentional Drowning among Elderly Indonesians 

Individuals aged 70 years and above were 2.5 times more likely to fatally drown compared 

to individuals aged 15-49 years (Table 2). This finding corresponds to reported higher mortality rates 

among older populations in other countries, including in Japan, China, Australia, Canada and New 

Zealand.381,385 From 1950 to 2021, the average global life expectancy at birth has risen by 22.7 years386, 

and this prolonged lifespan may contribute to the concurrent increase in drowning-related fatalities 

among older age groups. However, efforts to reduce drowning among older populations has lagged 

behind that of young children.385 The findings of the current study should be a call to action to invest 

in drowning prevention among older people in Indonesia.  

4.7.5. Jurisdiction as a Determinant for Unintentional Drowning in Indonesia 

The distribution of drowning deaths across Indonesia exhibits regional disparities, with the 

highest mortality rates recorded in the provinces of North Kalimantan (7.23/100,000), Papua 

(6.92/100,000), and Central Kalimantan (6.78/100,000). This discrepancy underscores the crucial need 

to investigate how socio-economic determinants, infrastructure investments, and social and 

environmental changes influence drowning fatalities. Particularly notable are provinces in Kalimantan, 

Papua, Sulawesi, Maluku, and Nusa Tenggara regions, which present some of the nation's lowest GDP 

per capita, alongside the highest rates of drowning mortality and the highest reductions of child 

drowning mortalities throughout the 15-year study period.267 Therefore, it is imperative to evaluate 

the availability and effectiveness of water safety promotion strategies and drowning prevention 

interventions at both national and provincial levels in Indonesia and their impact on the varying 

mortality rates across provinces, particularly in provinces which have experienced the highest 

reductions in Maluku, Nusa Tenggara, Papua, Sulawesi, and Kalimantan. 

4.7.6. Recommendations 

4.7.6.1.1. Future Research 

While this study has provided insight into the issue of unintentional drowning in 

Indonesia, several key areas for future research are noted: 1) Comprehensive 

examination of mortality and burden associated with all ICD-codes for drowning, 

encompassing unintentional drowning, water transport-related drowning, disaster-

related drowning, drowning of undetermined intent, and intentional drowning; 2) 

Investigation of drowning risk factors specific to Indonesia and its individual provinces; 
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3) Exploration of the interconnectedness between drowning prevention efforts and 

initiatives aimed at improving social determinants of health; and 4) evaluation of the 

availability and effectiveness of water safety promotion and drowning prevention 

interventions. 

4.7.6.1.2. Policy Development 

The study underscores the urgent need to advance drowning prevention efforts 

through robust data collection  to provide evidence for burden and risk factor 

identification, as well as agenda setting.59 Immediate measures are required to 

strengthen the capabilities of the Indonesian public health system, establish 

standardised national reporting structures for health and mortality data, foster 

collaboration across multiple sectors, and secure political and financial investment to 

construct an integrated drowning data collection system in Indonesia. Additionally, the 

study emphasises the urgent need to tailor drowning prevention strategies in Indonesia 

to effectively address the heightened risk of drowning among children under 5 years of 

age, particularly in rural populations across eastern Indonesia. 

4.7.6.1.3. Practice 

The increased risk of drowning among children under 5 years of age emphasises the 

importance of adopting WHO-recommended prevention strategies aimed at reducing 

drowning fatalities in younger children, including enhancing supervision, establishing 

community-based childcare centres, and installing barriers to water bodies to limit 

children’s access.59,179 However, effective implementation of these interventions 

requires tailoring to local contexts to ensure the effectiveness and sustainability of 

drowning prevention efforts in reducing child drowning fatalities in Indonesia.278,387,388  

4.8. Strengths and Limitations 

This is the first study to explore the epidemiology of drowning in Indonesia. A key strength of 

this study is the mutually exclusive and exhaustively collected data available via the GBD Study, for 

both ICD9-coded and ICD10-coded cases for different time periods.6,248   

However, as in many cases of less optimal injury surveillance systems in developing nations, 

including in Indonesia, the data on drowning as a cause of death has been collected from verbal 

autopsy survey instruments, which may result in the underestimation of the actual number of 

unintentional drowning cases in Indonesia.69,248 Moreover, the GBD Study 2019 only reported 
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accidental drowning and submersion events (coded by ICD10 as W65-W74), excluding disaster-related 

and watercraft-related incidents, which may further limit understanding of the magnitude of drowning 

in Indonesia, where hydrometeorological disasters and transportation-related incidents frequently 

occur.  

4.9. Conclusions 

Between 2005-2019, there was a downward trend in the rate of drowning deaths in Indonesia. 

Being male, aged under 5 years, aged 70 years and above, and residing in provinces of Kalimantan, 

Papua, Sulawesi, Maluku, Sumatra, and Nusa Tenggara regions, were recognised as risk factors. The 

findings highlight the importance of continuing to enhance data collection systems, identifying risk 

factors, and developing contextualised preventive strategies for drowning in Indonesia. 
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4.10. Supplementary Tables 

Supplementary Table 4.10.1. Mortality Rates of Unintentional Drowning by Sex, Age Group and Province in Indonesia between 2005 and 2019 

Year Jurisdictions Mortality rates (per 100,000) 

Under 5 5-14 years 15-49 years 50-69 years 70+ years All Ages 

Male Female Male Female Male Female Male Female Male Female Male Female 

2005 Aceh 16.039 13.927 6.034 3.189 2.832 0.545 1.811 1.032 6.937 6.007 5.136 2.830 

Bali 5.949 2.332 3.235 0.894 2.545 0.396 2.759 0.959 4.832 2.812 3.095 0.826 

Bangka-Belitung Islands 8.691 9.591 4.731 3.148 4.133 1.281 2.292 2.143 7.384 5.766 4.604 2.736 

Banten 18.781 9.981 7.012 2.930 2.652 0.595 1.577 1.019 6.301 6.610 5.275 2.242 

Bengkulu 12.311 6.607 5.120 2.708 2.850 1.055 1.711 1.392 5.224 6.522 4.348 2.183 

Central Java 7.055 6.787 3.043 3.211 2.168 0.797 2.387 2.142 4.214 5.516 2.896 2.158 

Central Kalimantan 19.038 8.008 14.214 3.874 11.198 1.425 12.530 3.323 23.715 14.111 12.989 3.024 

Central Sulawesi 3.103 13.571 0.778 4.707 1.092 1.328 1.109 2.157 1.873 4.833 1.282 3.660 

East Java 13.405 5.348 5.027 1.913 2.396 0.453 1.778 1.044 6.148 3.400 3.823 1.295 

East Kalimantan 10.416 5.794 4.162 1.484 2.739 0.551 1.826 1.282 5.811 6.740 3.849 1.495 

East Nusa Tenggara 23.750 19.566 10.421 6.083 3.649 0.975 2.342 1.588 5.537 4.796 8.035 4.721 

Gorontalo 21.765 13.266 12.564 7.181 3.627 2.194 2.758 3.308 4.317 6.124 7.543 4.647 

Jakarta 10.422 6.464 4.017 1.841 2.009 0.434 1.486 0.834 6.158 6.293 3.190 1.394 

Jambi 9.694 13.395 6.807 1.495 6.590 0.955 5.342 1.359 11.815 7.925 6.935 2.535 

Lampung 12.655 7.123 5.288 2.024 2.292 0.311 1.582 0.878 6.260 6.123 4.039 1.584 

Maluku 36.404 25.145 9.915 6.506 3.238 1.914 2.415 2.316 4.861 5.515 9.326 6.176 

North Kalimantan 40.665 15.850 10.632 2.042 10.568 0.314 17.242 0.513 35.387 2.547 15.150 2.757 

North Maluku 25.003 25.703 9.514 7.056 3.203 2.289 2.088 3.148 4.835 6.709 7.440 6.509 

North Sulawesi 0.722 14.386 0.673 2.528 0.737 0.664 1.099 1.346 1.674 7.081 0.794 2.642 
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Year Jurisdictions Mortality rates (per 100,000) 

Under 5 5-14 years 15-49 years 50-69 years 70+ years All Ages 

Male Female Male Female Male Female Male Female Male Female Male Female 

North Sumatra 20.465 14.110 8.118 3.803 3.829 0.865 2.659 1.697 7.264 7.111 6.912 3.364 

Papua 30.656 55.952 8.876 4.900 3.322 0.976 2.157 1.583 6.593 7.550 8.336 9.628 

Riau 19.300 9.119 5.219 2.444 1.540 0.402 1.281 0.904 5.357 6.183 4.587 2.040 

Riau Islands 12.673 8.384 5.298 3.115 1.767 0.501 1.051 1.018 5.117 6.778 3.647 2.020 

South Kalimantan 21.368 2.888 12.110 1.043 9.807 0.352 3.514 0.252 15.282 0.957 10.959 0.749 

South Sulawesi 17.910 16.729 7.852 6.726 1.911 2.885 1.568 5.928 2.652 14.485 5.111 5.886 

South Sumatra 19.781 24.438 6.945 4.546 3.664 0.922 2.884 0.771 8.147 2.618 6.149 4.231 

Southeast Sulawesi 5.071 14.136 3.795 4.670 3.091 1.473 1.852 2.214 3.749 5.448 3.421 3.941 

West Java 11.360 5.926 3.247 1.833 1.877 0.387 1.492 0.581 4.361 2.224 3.176 1.319 

West Kalimantan 14.813 10.109 4.945 2.676 2.613 0.626 1.899 1.170 6.347 6.344 4.519 2.319 

West Nusa Tenggara 19.153 26.834 4.570 6.827 1.798 1.016 1.639 1.711 2.830 3.568 4.465 5.070 

West Papua 19.333 13.785 5.486 3.037 2.100 1.615 1.917 2.697 4.527 6.181 5.109 3.685 

West Sulawesi 31.432 22.496 9.799 5.060 2.895 0.904 1.988 1.674 6.056 7.770 8.466 4.872 

West Sumatra 9.074 11.454 2.697 1.707 1.353 0.610 1.244 0.832 2.171 1.795 2.584 2.106 

Yogyakarta 5.153 2.632 1.969 0.913 1.479 0.465 1.387 1.309 4.929 7.094 2.015 1.255 

Indonesia 13.985 10.451 5.213 2.959 2.633 0.715 2.035 1.441 5.383 4.794 4.349 2.340 

2006 Aceh 15.324 12.875 5.717 2.914 2.763 0.532 1.844 1.065 7.028 6.181 4.928 2.639 

Bali 5.624 2.122 2.955 0.801 2.392 0.369 2.681 0.940 4.784 2.785 2.914 0.774 

Bangka-Belitung Islands 8.550 9.083 4.565 2.858 3.967 1.207 2.250 2.114 7.320 5.804 4.447 2.573 

Banten 17.909 9.302 6.547 2.667 2.585 0.564 1.611 1.011 6.441 6.778 5.026 2.089 

Bengkulu 11.855 6.128 4.817 2.480 2.773 1.020 1.722 1.384 5.296 6.615 4.176 2.055 

Central Java 6.945 6.495 2.922 3.028 2.141 0.774 2.425 2.143 4.329 5.618 2.853 2.091 

Central Kalimantan 18.330 7.487 13.312 3.516 10.841 1.357 12.735 3.236 24.121 14.153 12.533 2.841 



Unintentional Drowning in Indonesia 129 
 

 
 

Year Jurisdictions Mortality rates (per 100,000) 

Under 5 5-14 years 15-49 years 50-69 years 70+ years All Ages 

Male Female Male Female Male Female Male Female Male Female Male Female 

Central Sulawesi 3.030 12.537 0.733 4.314 1.054 1.261 1.096 2.123 1.893 4.851 1.240 3.401 

East Java 13.054 5.104 4.781 1.762 2.319 0.426 1.775 1.009 6.198 3.410 3.698 1.231 

East Kalimantan 9.770 5.274 3.972 1.381 2.761 0.538 1.815 1.258 5.722 6.705 3.747 1.403 

East Nusa Tenggara 22.299 17.973 9.743 5.608 3.465 0.929 2.319 1.587 5.593 4.925 7.557 4.378 

Gorontalo 21.121 12.518 11.914 6.795 3.542 2.145 2.775 3.310 4.384 6.200 7.248 4.449 

Jakarta 9.974 6.035 3.824 1.708 1.932 0.410 1.463 0.807 6.101 6.233 3.056 1.308 

Jambi 9.419 13.288 6.509 1.384 6.621 0.940 5.477 1.349 11.914 7.963 6.874 2.487 

Lampung 12.591 6.905 5.069 1.965 2.251 0.311 1.572 0.874 6.285 6.235 3.943 1.546 

Maluku 33.889 22.819 9.350 5.905 3.201 1.828 2.473 2.303 5.030 5.565 8.810 5.672 

North Kalimantan 37.673 14.293 10.013 1.888 10.295 0.297 17.387 0.504 35.671 2.556 14.489 2.485 

North Maluku 23.769 23.808 8.916 6.410 3.030 2.190 2.064 3.138 4.872 6.781 7.009 6.041 

North Sulawesi 0.704 13.519 0.647 2.432 0.706 0.643 1.078 1.339 1.663 7.111 0.770 2.518 

North Sumatra 19.820 13.308 7.685 3.458 3.718 0.807 2.647 1.645 7.305 7.107 6.640 3.139 

Papua 29.928 53.364 8.457 4.571 3.168 0.914 2.150 1.549 6.582 7.563 8.024 9.107 

Riau 18.638 8.583 4.918 2.226 1.497 0.380 1.283 0.882 5.395 6.180 4.398 1.909 

Riau Islands 11.969 7.796 5.015 2.880 1.694 0.494 1.060 1.051 5.192 6.981 3.488 1.915 

South Kalimantan 20.017 2.716 11.215 0.975 9.396 0.334 3.474 0.254 15.197 0.982 10.363 0.705 

South Sulawesi 17.486 15.629 7.345 6.093 1.838 2.715 1.577 5.767 2.707 14.228 4.876 5.510 

South Sumatra 19.165 22.998 6.657 4.388 3.558 0.892 2.849 0.776 8.067 2.677 5.932 4.002 

Southeast Sulawesi 4.984 13.442 3.618 4.332 2.978 1.397 1.843 2.182 3.725 5.484 3.303 3.723 

West Java 11.013 5.618 3.090 1.700 1.810 0.369 1.493 0.578 4.434 2.292 3.057 1.245 

West Kalimantan 13.776 9.204 4.568 2.419 2.499 0.594 1.891 1.164 6.357 6.395 4.241 2.134 

West Nusa Tenggara 18.206 24.340 4.276 6.244 1.738 0.960 1.627 1.669 2.850 3.590 4.234 4.620 

West Papua 19.686 13.677 5.996 3.540 2.603 1.817 1.952 2.777 4.490 6.236 5.523 3.897 
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Year Jurisdictions Mortality rates (per 100,000) 

Under 5 5-14 years 15-49 years 50-69 years 70+ years All Ages 

Male Female Male Female Male Female Male Female Male Female Male Female 

West Sulawesi 30.291 21.200 9.224 4.762 2.779 0.894 1.957 1.694 5.995 7.848 8.055 4.606 

West Sumatra 8.672 10.612 2.496 1.537 1.315 0.578 1.249 0.826 2.199 1.809 2.460 1.949 
Yogyakarta 5.065 2.542 1.908 0.861 1.447 0.438 1.388 1.275 4.964 7.057 1.982 1.225 

Indonesia 13.518 9.855 4.937 2.741 2.559 0.682 2.042 1.418 5.443 4.834 4.191 2.212 

2007 Aceh 14.755 11.927 5.406 2.665 2.727 0.520 1.888 1.094 7.162 6.375 4.760 2.469 

Bali 5.542 2.030 2.787 0.749 2.297 0.355 2.621 0.921 4.773 2.773 2.812 0.747 

Bangka-Belitung Islands 8.486 8.793 4.377 2.744 3.894 1.123 2.219 1.978 7.291 5.634 4.347 2.448 

Banten 17.302 8.806 6.093 2.411 2.507 0.531 1.636 0.998 6.607 6.968 4.806 1.958 

Bengkulu 11.469 5.751 4.545 2.287 2.707 0.981 1.727 1.371 5.393 6.744 4.026 1.945 

Central Java 6.844 6.426 2.682 2.783 1.796 0.628 2.061 1.782 3.852 5.000 2.535 1.877 

Central Kalimantan 17.724 6.741 12.495 3.132 10.575 1.537 12.892 4.091 24.346 15.148 12.154 2.868 

Central Sulawesi 2.779 11.707 0.688 3.974 0.992 1.145 1.060 1.955 1.848 4.698 1.158 3.133 

East Java 12.815 4.949 4.562 1.641 2.260 0.412 1.773 1.010 6.278 3.527 3.594 1.197 

East Kalimantan 9.227 4.855 3.839 1.307 2.811 0.530 1.808 1.236 5.642 6.761 3.683 1.334 

East Nusa Tenggara 21.449 16.929 9.209 5.299 3.392 0.904 2.285 1.555 5.596 4.957 7.242 4.145 

Gorontalo 20.861 12.027 11.413 6.480 3.490 2.092 2.790 3.281 4.455 6.265 7.039 4.284 

Jakarta 9.704 5.749 3.640 1.595 1.849 0.385 1.435 0.780 6.079 6.214 2.938 1.242 

Jambi 9.054 12.933 5.674 1.295 5.535 0.917 4.279 1.340 11.166 8.358 5.906 2.418 

Lampung 12.684 6.739 4.810 1.855 2.142 0.301 1.544 0.862 6.300 6.356 3.813 1.495 

Maluku 31.000 20.865 8.394 5.293 2.983 1.655 2.421 2.166 5.020 5.438 8.040 5.150 

North Kalimantan 36.436 13.081 9.929 1.730 10.225 0.267 17.462 0.468 35.891 2.478 14.257 2.247 

North Maluku 22.206 22.064 8.018 5.795 2.745 1.998 1.951 2.945 4.731 6.613 6.394 5.528 

North Sulawesi 0.706 13.174 0.622 2.362 0.678 0.633 1.055 1.334 1.650 7.193 0.747 2.454 

North Sumatra 19.694 12.981 7.356 3.267 3.693 0.783 2.652 1.595 7.380 7.136 6.506 3.025 
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Year Jurisdictions Mortality rates (per 100,000) 

Under 5 5-14 years 15-49 years 50-69 years 70+ years All Ages 

Male Female Male Female Male Female Male Female Male Female Male Female 

Papua 28.927 50.373 7.966 4.188 2.915 0.826 2.110 1.500 6.545 7.491 7.599 8.506 

Riau 18.179 8.209 4.553 2.028 1.445 0.357 1.280 0.855 5.460 6.199 4.214 1.801 

Riau Islands 11.333 7.237 4.723 2.631 1.590 0.473 1.056 1.072 5.244 7.154 3.316 1.802 

South Kalimantan 19.374 2.510 10.676 0.900 9.382 0.322 3.552 0.249 15.740 0.990 10.163 0.659 

South Sulawesi 16.060 14.855 6.219 5.600 1.705 2.807 1.548 6.206 2.680 16.748 4.351 5.507 

South Sumatra 19.082 22.034 6.736 4.262 3.695 0.862 3.054 0.736 9.094 2.568 6.033 3.822 

Southeast Sulawesi 4.942 12.785 3.456 4.022 2.893 1.273 1.828 2.040 3.724 5.353 3.209 3.477 

West Java 10.312 5.297 2.806 1.557 1.728 0.334 1.496 0.569 4.530 2.352 2.867 1.159 

West Kalimantan 12.886 8.362 4.195 2.171 2.388 0.554 1.867 1.141 6.380 6.440 3.980 1.954 

West Nusa Tenggara 16.756 22.142 3.794 5.688 1.608 0.867 1.586 1.578 2.814 3.458 3.864 4.183 

West Papua 18.336 12.390 5.323 3.109 2.291 1.629 1.840 2.620 4.237 6.015 4.986 3.501 

West Sulawesi 29.056 19.891 8.588 4.428 2.620 0.866 1.900 1.697 5.948 7.983 7.586 4.319 

West Sumatra 8.239 9.412 2.260 1.319 1.266 0.528 1.248 0.772 2.222 1.738 2.319 1.725 

Yogyakarta 5.297 2.636 1.905 0.863 1.447 0.429 1.404 1.244 5.081 7.111 2.006 1.232 

Indonesia 13.067 9.393 4.613 2.536 2.440 0.641 1.971 1.357 5.417 4.852 3.988 2.089 

2008 Aceh 14.611 11.566 5.212 2.571 2.661 0.509 1.866 1.085 7.181 6.477 4.643 2.392 

Bali 5.685 2.030 2.712 0.718 2.271 0.345 2.593 0.902 4.775 2.759 2.788 0.734 

Bangka-Belitung Islands 8.498 8.613 4.248 2.533 3.750 1.033 2.190 1.907 7.274 5.830 4.225 2.326 
Banten 16.886 8.448 5.735 2.235 2.425 0.505 1.642 0.982 6.688 7.097 4.623 1.862 

Bengkulu 11.240 5.504 4.365 2.146 2.626 0.946 1.713 1.345 5.441 6.853 3.901 1.862 

Central Java 7.668 6.017 3.111 2.551 1.919 0.637 2.132 1.740 4.232 5.345 2.772 1.814 

Central Kalimantan 17.434 6.418 12.265 2.973 10.358 1.452 12.908 3.875 24.575 15.069 11.949 2.733 

Central Sulawesi 3.920 11.358 0.740 3.767 1.106 1.089 1.144 1.897 2.220 4.852 1.375 2.996 

East Java 12.753 4.872 4.442 1.563 2.264 0.361 1.763 0.786 6.385 2.982 3.557 1.088 
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Year Jurisdictions Mortality rates (per 100,000) 

Under 5 5-14 years 15-49 years 50-69 years 70+ years All Ages 

Male Female Male Female Male Female Male Female Male Female Male Female 

East Kalimantan 8.762 4.496 3.698 1.224 2.744 0.503 1.781 1.204 5.605 6.811 3.555 1.257 

East Nusa Tenggara 20.673 15.838 8.689 4.873 3.195 0.839 2.256 1.515 5.758 4.998 6.881 3.854 

Gorontalo 21.247 12.026 11.101 6.298 3.463 2.042 2.808 3.227 4.535 6.305 6.946 4.191 

Jakarta 9.585 5.579 3.531 1.528 1.790 0.371 1.407 0.764 6.041 6.234 2.862 1.202 

Jambi 8.948 12.041 5.203 1.228 4.710 0.852 3.498 1.262 10.478 8.414 5.229 2.260 

Lampung 13.011 6.752 4.674 1.803 2.102 0.294 1.542 0.843 6.388 6.452 3.774 1.476 

Maluku 30.380 19.162 8.478 4.807 3.055 1.556 2.452 2.088 5.342 5.591 7.984 4.740 

North Kalimantan 34.976 12.577 9.496 1.661 9.951 0.251 17.351 0.455 35.805 2.580 13.789 2.131 

North Maluku 22.244 21.022 8.154 5.464 2.796 1.898 1.977 2.855 5.005 6.838 6.420 5.231 

North Sulawesi 0.700 12.824 0.606 2.306 0.659 0.608 1.018 1.305 1.633 7.160 0.730 2.374 

North Sumatra 19.599 12.737 7.079 3.103 3.605 0.749 2.607 1.536 7.395 7.157 6.346 2.920 

Papua 29.034 50.957 7.802 4.172 3.097 0.863 2.120 1.480 6.566 7.479 7.647 8.555 

Riau 17.755 7.905 4.291 1.875 1.411 0.344 1.281 0.833 5.509 6.219 4.064 1.716 

Riau Islands 10.662 6.670 4.415 2.398 1.509 0.441 1.062 1.053 5.318 7.169 3.151 1.679 

South Kalimantan 16.701 2.771 9.269 1.050 7.742 0.311 3.024 0.297 13.758 1.261 8.545 0.715 

South Sulawesi 16.193 14.271 6.273 5.096 1.942 2.313 1.766 4.905 3.307 14.142 4.507 4.816 

South Sumatra 18.734 20.922 5.941 4.012 3.267 0.880 2.743 0.953 9.208 3.536 5.535 3.681 

Southeast Sulawesi 4.961 12.583 3.346 3.849 2.845 1.200 1.818 1.974 3.725 5.529 3.154 3.357 

West Java 11.714 5.125 3.306 1.459 1.768 0.312 1.502 0.563 4.614 2.445 3.116 1.105 

West Kalimantan 12.137 7.719 3.909 1.998 2.311 0.532 1.846 1.127 6.381 6.476 3.775 1.823 

West Nusa Tenggara 18.619 20.810 4.352 5.163 1.817 0.993 1.718 1.783 3.270 4.285 4.313 4.028 

West Papua 18.273 11.642 5.426 2.945 2.353 1.541 1.831 2.516 4.358 6.087 5.010 3.301 

West Sulawesi 28.178 19.093 8.135 4.197 2.559 0.836 1.890 1.671 5.992 8.060 7.261 4.113 

West Sumatra 8.657 11.322 2.475 1.624 1.330 0.579 1.290 0.917 2.330 2.229 2.441 2.041 
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Year Jurisdictions Mortality rates (per 100,000) 

Under 5 5-14 years 15-49 years 50-69 years 70+ years All Ages 

Male Female Male Female Male Female Male Female Male Female Male Female 

Yogyakarta 5.557 2.749 1.915 0.865 1.442 0.416 1.407 1.210 5.158 7.174 2.026 1.237 

Indonesia 13.351 9.142 4.621 2.387 2.404 0.605 1.965 1.254 5.559 4.779 3.983 1.993 

2009 Aceh 14.333 10.910 5.057 2.468 2.603 0.497 1.848 1.082 7.215 6.585 4.522 2.280 

Bali 5.442 1.905 2.570 0.669 2.255 0.336 2.556 0.879 4.735 2.713 2.722 0.706 

Bangka-Belitung Islands 8.457 8.261 4.133 2.281 3.564 0.940 2.156 1.834 7.256 5.930 4.076 2.174 
Banten 16.415 8.013 5.454 2.082 2.358 0.481 1.634 0.964 6.735 7.175 4.459 1.764 

Bengkulu 11.024 5.198 4.245 2.012 2.535 0.907 1.691 1.317 5.470 6.960 3.784 1.774 

Central Java 8.003 5.588 3.359 2.359 1.994 0.631 2.146 1.660 4.475 5.541 2.888 1.737 

Central Kalimantan 16.955 5.980 12.027 2.818 10.167 1.393 12.950 3.764 24.869 15.097 11.742 2.612 

Central Sulawesi 5.013 10.929 0.818 3.592 1.203 1.037 1.206 1.836 2.570 4.946 1.573 2.857 

East Java 12.648 4.717 4.337 1.499 2.255 0.328 1.753 0.647 6.464 2.634 3.507 1.005 

East Kalimantan 8.385 4.160 3.597 1.155 2.681 0.475 1.752 1.172 5.572 6.834 3.446 1.185 

East Nusa Tenggara 19.520 14.476 8.226 4.502 3.074 0.795 2.226 1.475 5.840 5.016 6.514 3.550 

Gorontalo 21.344 11.835 10.747 6.119 3.364 1.995 2.783 3.202 4.587 6.431 6.763 4.083 

Jakarta 9.313 5.301 3.421 1.464 1.737 0.356 1.379 0.748 5.989 6.235 2.774 1.153 

Jambi 8.728 10.525 4.822 1.171 4.026 0.793 2.923 1.201 9.794 8.484 4.658 2.046 

Lampung 13.179 6.617 4.550 1.720 2.037 0.281 1.532 0.824 6.460 6.549 3.704 1.431 

Maluku 28.663 17.512 8.303 4.534 3.054 1.492 2.471 2.060 5.571 5.799 7.673 4.409 

North Kalimantan 33.746 11.844 9.250 1.598 9.765 0.238 17.270 0.444 35.706 2.638 13.441 1.988 

North Maluku 21.631 19.609 8.016 5.078 2.712 1.775 1.962 2.759 5.149 6.960 6.218 4.860 

North Sulawesi 0.702 12.101 0.595 2.234 0.631 0.578 0.977 1.270 1.610 7.133 0.708 2.254 

North Sumatra 19.641 12.463 6.901 2.982 3.561 0.720 2.579 1.481 7.430 7.193 6.250 2.824 

Papua 28.726 49.527 7.620 4.054 3.083 0.838 2.111 1.443 6.562 7.415 7.518 8.260 

Riau 17.294 7.505 4.122 1.770 1.389 0.334 1.276 0.814 5.556 6.259 3.933 1.631 
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Year Jurisdictions Mortality rates (per 100,000) 

Under 5 5-14 years 15-49 years 50-69 years 70+ years All Ages 

Male Female Male Female Male Female Male Female Male Female Male Female 

Riau Islands 10.085 6.184 4.195 2.228 1.446 0.416 1.058 1.044 5.369 7.170 3.019 1.580 

South Kalimantan 14.336 2.823 8.223 1.142 6.564 0.305 2.735 0.349 12.339 1.570 7.337 0.743 

South Sulawesi 15.840 13.481 6.193 4.713 2.118 1.968 1.936 4.058 3.893 12.488 4.539 4.294 

South Sumatra 18.518 20.168 5.504 3.898 3.024 0.888 2.549 1.114 9.351 4.323 5.241 3.592 

Southeast Sulawesi 4.943 12.129 3.255 3.659 2.794 1.125 1.795 1.903 3.713 5.627 3.095 3.197 

West Java 12.130 4.769 3.594 1.363 1.780 0.296 1.506 0.553 4.678 2.506 3.202 1.035 

West Kalimantan 11.371 6.973 3.692 1.859 2.234 0.509 1.809 1.114 6.368 6.512 3.580 1.690 

West Nusa Tenggara 19.333 19.333 4.716 4.751 1.960 1.082 1.809 1.950 3.656 5.068 4.543 3.859 

West Papua 17.625 10.660 5.302 2.677 2.184 1.397 1.788 2.414 4.375 6.077 4.778 3.016 

West Sulawesi 26.746 17.577 7.715 3.929 2.472 0.798 1.856 1.642 6.014 8.156 6.852 3.805 

West Sumatra 8.474 11.743 2.550 1.812 1.353 0.603 1.302 1.012 2.404 2.656 2.435 2.147 

Yogyakarta 5.622 2.733 1.909 0.860 1.436 0.403 1.411 1.170 5.236 7.217 2.027 1.230 

Indonesia 13.293 8.718 4.590 2.258 2.365 0.575 1.953 1.176 5.662 4.743 3.930 1.890 

2010 Aceh 13.615 9.944 4.862 2.329 2.532 0.483 1.830 1.077 7.268 6.709 4.335 2.126 

Bali 5.406 1.707 2.474 0.626 2.253 0.334 2.538 0.854 4.781 2.685 2.695 0.677 

Bangka-Belitung Islands 7.944 6.901 3.686 1.380 2.709 0.705 2.051 1.705 7.144 5.946 3.420 1.704 

Banten 15.659 7.385 5.182 1.942 2.291 0.460 1.635 0.946 6.767 7.230 4.267 1.649 

Bengkulu 10.296 4.608 4.033 1.826 2.399 0.858 1.662 1.281 5.491 7.058 3.567 1.638 

Central Java 8.033 5.080 3.484 2.180 2.038 0.623 2.157 1.600 4.677 5.722 2.935 1.658 

Central Kalimantan 16.115 5.350 11.581 2.614 9.678 1.302 12.855 3.647 25.090 15.098 11.269 2.442 

Central Sulawesi 5.990 9.971 0.859 3.186 1.201 0.915 1.247 1.745 2.932 5.017 1.688 2.566 

East Java 12.275 4.411 4.202 1.416 2.239 0.302 1.738 0.544 6.517 2.360 3.426 0.920 

East Kalimantan 7.933 3.787 3.458 1.096 2.628 0.459 1.721 1.142 5.524 6.829 3.326 1.117 
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Year Jurisdictions Mortality rates (per 100,000) 

Under 5 5-14 years 15-49 years 50-69 years 70+ years All Ages 

Male Female Male Female Male Female Male Female Male Female Male Female 

East Nusa Tenggara 17.930 12.393 7.560 3.893 2.811 0.714 2.180 1.438 5.921 5.090 5.969 3.087 

Gorontalo 21.151 10.657 10.447 5.650 3.459 1.831 2.871 2.923 4.686 5.893 6.679 3.709 

Jakarta 8.912 4.888 3.299 1.385 1.677 0.342 1.346 0.734 5.925 6.238 2.667 1.089 

Jambi 8.490 9.168 4.513 1.106 3.515 0.743 2.527 1.148 9.235 8.580 4.215 1.855 

Lampung 13.080 6.267 4.393 1.628 1.997 0.275 1.525 0.808 6.526 6.665 3.614 1.368 

Maluku 26.359 15.059 7.871 3.983 2.848 1.343 2.423 1.988 5.737 5.931 7.112 3.862 

North Kalimantan 32.702 11.101 9.047 1.537 9.546 0.226 17.073 0.433 35.547 2.697 13.095 1.847 

North Maluku 20.758 17.834 7.716 4.719 2.618 1.692 1.928 2.683 5.249 7.105 5.938 4.478 

North Sulawesi 0.699 11.777 0.581 2.194 0.616 0.560 0.946 1.240 1.596 7.142 0.694 2.183 

North Sumatra 19.413 11.844 6.719 2.846 3.508 0.693 2.556 1.432 7.465 7.229 6.111 2.684 

Papua 27.349 44.939 7.326 3.748 2.791 0.730 2.043 1.361 6.476 7.267 7.057 7.437 

Riau 16.477 6.876 3.934 1.652 1.362 0.324 1.270 0.795 5.618 6.322 3.750 1.515 

Riau Islands 9.460 5.500 3.998 2.063 1.362 0.385 1.056 1.031 5.404 7.147 2.866 1.449 

South Kalimantan 11.945 2.693 7.170 1.168 5.541 0.297 2.532 0.406 11.170 1.937 6.237 0.742 

South Sulawesi 15.225 12.319 6.025 4.333 2.248 1.665 2.086 3.402 4.489 11.147 4.499 3.793 

South Sumatra 17.979 18.825 5.133 3.712 2.828 0.895 2.398 1.252 9.465 5.053 4.955 3.423 

Southeast Sulawesi 4.845 11.370 3.146 3.443 2.730 1.061 1.786 1.842 3.729 5.755 3.017 3.000 

West Java 11.959 4.268 3.738 1.248 1.766 0.279 1.513 0.541 4.735 2.542 3.183 0.947 

West Kalimantan 10.427 6.020 3.459 1.711 2.153 0.485 1.773 1.098 6.340 6.545 3.362 1.533 

West Nusa Tenggara 18.947 17.244 4.882 4.305 2.056 1.155 1.871 2.111 3.999 5.868 4.572 3.619 

West Papua 14.943 8.274 4.308 1.805 1.347 0.995 1.587 2.193 4.272 5.978 3.714 2.258 

West Sulawesi 25.163 15.854 7.295 3.675 2.394 0.768 1.827 1.609 6.025 8.273 6.432 3.484 

West Sumatra 8.012 11.314 2.542 1.921 1.370 0.616 1.318 1.089 2.468 3.071 2.377 2.138 

Yogyakarta 5.634 2.650 1.897 0.846 1.431 0.390 1.412 1.132 5.307 7.274 2.021 1.217 



Unintentional Drowning in Indonesia 136 
 

 
 

Year Jurisdictions Mortality rates (per 100,000) 

Under 5 5-14 years 15-49 years 50-69 years 70+ years All Ages 

Male Female Male Female Male Female Male Female Male Female Male Female 

Indonesia 12.882 7.997 4.486 2.096 2.303 0.543 1.941 1.114 5.751 4.729 3.813 1.754 

2011 Aceh 12.957 8.622 4.610 2.052 2.293 0.439 1.776 1.058 7.233 6.721 4.044 1.884 

Bali 5.174 1.599 2.191 0.570 2.134 0.321 2.394 0.835 4.677 2.780 2.530 0.655 

Bangka-Belitung Islands 8.113 7.194 3.891 2.106 3.420 0.863 2.092 1.725 7.189 6.059 3.879 1.962 

Banten 15.080 6.765 4.934 1.799 2.220 0.439 1.616 0.922 6.772 7.210 4.093 1.534 

Bengkulu 9.659 4.005 3.796 1.583 2.164 0.782 1.598 1.228 5.442 7.058 3.294 1.472 

Central Java 7.983 4.510 3.481 1.943 1.999 0.572 2.066 1.448 4.812 5.618 2.888 1.514 

Central Kalimantan 15.484 4.727 11.180 2.446 9.552 1.266 12.821 3.576 25.372 15.078 11.051 2.318 

Central Sulawesi 6.960 9.570 1.031 3.227 1.368 0.944 1.301 1.717 3.299 5.106 1.918 2.525 

East Java 12.016 4.049 4.082 1.326 2.207 0.276 1.713 0.452 6.570 2.029 3.346 0.829 

East Kalimantan 7.464 3.346 3.310 1.005 2.523 0.430 1.677 1.104 5.471 6.767 3.170 1.026 

East Nusa Tenggara 16.939 11.394 7.206 3.703 2.853 0.718 2.210 1.430 5.991 5.097 5.735 2.901 

Gorontalo 21.250 9.631 9.817 5.080 3.376 1.642 2.905 2.670 4.822 5.472 6.449 3.324 

Jakarta 8.555 4.504 3.169 1.312 1.613 0.327 1.312 0.719 5.894 6.201 2.560 1.028 

Jambi 8.244 9.125 4.278 1.051 3.245 0.721 2.287 1.111 8.776 8.625 3.943 1.814 

Lampung 13.091 5.890 4.271 1.536 1.948 0.266 1.510 0.790 6.612 6.739 3.536 1.301 

Maluku 25.071 13.423 7.519 3.778 2.859 1.327 2.381 1.953 5.858 6.033 6.809 3.573 

North Kalimantan 31.867 10.468 8.860 1.499 9.328 0.219 16.897 0.422 35.365 2.718 12.785 1.729 

North Maluku 20.764 16.772 7.577 4.595 2.695 1.679 1.894 2.629 5.290 7.210 5.887 4.275 

North Sulawesi 0.693 11.105 0.566 2.121 0.586 0.538 0.904 1.211 1.573 7.103 0.668 2.073 

North Sumatra 19.241 11.098 6.578 2.698 3.437 0.660 2.523 1.374 7.406 7.104 5.975 2.520 

Papua 26.476 41.727 7.031 3.525 2.639 0.673 1.995 1.304 6.397 7.091 6.737 6.847 

Riau 15.793 6.269 3.749 1.535 1.324 0.311 1.249 0.773 5.650 6.328 3.577 1.400 
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Year Jurisdictions Mortality rates (per 100,000) 

Under 5 5-14 years 15-49 years 50-69 years 70+ years All Ages 

Male Female Male Female Male Female Male Female Male Female Male Female 

Riau Islands 8.897 4.860 3.803 1.911 1.280 0.355 1.035 1.012 5.365 7.001 2.715 1.323 

South Kalimantan 10.017 2.490 6.288 1.165 4.731 0.290 2.359 0.463 10.183 2.337 5.354 0.731 

South Sulawesi 14.912 11.384 5.950 4.068 2.394 1.443 2.252 2.888 5.083 9.923 4.525 3.403 

South Sumatra 17.895 17.872 4.896 3.618 2.654 0.905 2.277 1.397 9.513 5.796 4.756 3.318 

Southeast Sulawesi 4.773 10.759 3.048 3.276 2.686 1.010 1.765 1.781 3.725 5.820 2.953 2.838 

West Java 11.868 3.815 3.901 1.152 1.757 0.264 1.514 0.520 4.748 2.467 3.177 0.865 

West Kalimantan 9.533 4.868 3.218 1.495 1.998 0.444 1.709 1.073 6.291 6.499 3.106 1.332 

West Nusa Tenggara 18.074 15.506 4.922 3.957 2.124 1.251 1.904 2.312 4.266 6.755 4.499 3.458 

West Papua 15.686 8.446 4.844 2.219 1.850 1.189 1.624 2.237 4.284 6.014 4.187 2.480 

West Sulawesi 24.007 14.390 6.847 3.431 2.313 0.740 1.788 1.581 6.008 8.341 6.059 3.202 

West Sumatra 7.312 10.527 2.474 1.989 1.355 0.623 1.309 1.160 2.486 3.469 2.261 2.081 

Yogyakarta 5.611 2.533 1.877 0.829 1.414 0.377 1.403 1.093 5.342 7.264 2.004 1.198 

Indonesia 12.588 7.373 4.398 1.965 2.252 0.516 1.908 1.045 5.808 4.616 3.714 1.633 

2012 Aceh 12.925 8.533 4.601 2.145 2.399 0.461 1.761 1.064 7.305 6.845 4.069 1.895 

Bali 4.951 1.450 1.949 0.508 2.016 0.312 2.210 0.814 4.605 2.916 2.369 0.633 

Bangka-Belitung Islands 8.393 7.026 3.906 2.279 3.564 0.845 2.084 1.658 7.258 6.442 3.978 1.961 

Banten 14.877 6.326 4.789 1.699 2.168 0.421 1.609 0.907 6.802 7.230 3.989 1.448 

Bengkulu 9.740 3.941 3.721 1.674 2.278 0.803 1.603 1.237 5.417 7.180 3.334 1.495 

Central Java 7.900 4.109 3.299 1.735 1.904 0.514 1.929 1.325 4.929 5.750 2.765 1.402 

Central Kalimantan 14.824 4.206 10.721 2.284 9.434 1.223 12.759 3.496 25.692 15.092 10.820 2.204 

Central Sulawesi 7.900 8.605 1.134 2.791 1.353 0.799 1.312 1.616 3.638 5.387 2.021 2.222 

East Java 12.140 4.068 4.021 1.269 2.139 0.271 1.672 0.487 6.591 2.561 3.279 0.847 

East Kalimantan 7.170 3.088 3.197 0.959 2.484 0.420 1.648 1.076 5.462 6.773 3.079 0.976 
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Year Jurisdictions Mortality rates (per 100,000) 

Under 5 5-14 years 15-49 years 50-69 years 70+ years All Ages 

Male Female Male Female Male Female Male Female Male Female Male Female 

East Nusa Tenggara 17.455 11.809 6.945 3.717 2.846 0.734 2.073 1.377 6.127 5.434 5.669 2.936 

Gorontalo 21.704 9.463 9.625 4.940 3.294 1.585 2.880 2.667 4.856 5.610 6.340 3.226 

Jakarta 8.439 4.262 3.083 1.257 1.561 0.315 1.281 0.708 5.862 6.224 2.490 0.987 

Jambi 8.258 8.009 4.094 0.997 2.901 0.670 2.055 1.064 8.344 8.698 3.663 1.650 

Lampung 13.224 5.578 4.169 1.461 1.901 0.256 1.501 0.771 6.745 6.850 3.473 1.243 

Maluku 23.945 11.710 7.075 3.360 2.766 1.197 2.283 1.886 6.140 6.487 6.447 3.175 

North Kalimantan 31.536 9.659 8.746 1.388 9.128 0.198 16.687 0.400 35.277 2.886 12.553 1.571 

North Maluku 20.438 15.045 7.149 4.070 2.506 1.490 1.795 2.522 5.494 7.639 5.580 3.811 

North Sulawesi 0.708 11.074 0.552 2.098 0.569 0.521 0.875 1.183 1.557 7.113 0.655 2.031 

North Sumatra 18.754 10.989 6.163 2.560 3.322 0.619 2.398 1.336 7.734 7.775 5.711 2.449 

Papua 26.531 39.441 6.922 3.338 2.502 0.613 1.965 1.255 6.348 6.974 6.583 6.382 

Riau 15.266 5.764 3.614 1.437 1.296 0.299 1.235 0.754 5.694 6.381 3.437 1.303 

Riau Islands 8.541 4.667 3.665 1.837 1.288 0.357 1.031 1.003 5.366 6.919 2.651 1.284 

South Kalimantan 8.655 2.370 5.608 1.177 4.124 0.290 2.251 0.525 9.422 2.787 4.699 0.737 

South Sulawesi 13.810 9.739 5.396 3.500 2.277 1.264 2.129 2.548 5.383 9.682 4.185 2.971 

South Sumatra 17.034 15.802 4.477 3.099 2.422 0.766 2.082 1.245 9.859 5.710 4.405 2.881 

Southeast Sulawesi 4.802 10.026 2.983 2.984 2.644 0.901 1.757 1.689 3.744 6.131 2.911 2.606 

West Java 11.445 3.831 3.731 1.127 1.660 0.257 1.434 0.539 4.906 2.925 3.017 0.867 

West Kalimantan 8.961 4.348 3.044 1.407 1.939 0.430 1.671 1.062 6.285 6.542 2.956 1.246 

West Nusa Tenggara 17.237 12.384 4.732 3.198 2.068 1.039 1.850 2.061 4.552 6.670 4.305 2.836 

West Papua 15.353 7.624 4.599 1.968 1.741 1.067 1.548 2.162 4.401 6.264 4.001 2.239 

West Sulawesi 23.565 13.494 6.585 3.253 2.243 0.706 1.749 1.553 6.008 8.470 5.822 3.003 

West Sumatra 7.670 8.806 2.471 1.790 1.341 0.558 1.298 1.079 2.669 3.588 2.276 1.811 

Yogyakarta 5.722 2.470 1.882 0.817 1.401 0.362 1.410 1.057 5.448 7.335 2.006 1.186 
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Year Jurisdictions Mortality rates (per 100,000) 

Under 5 5-14 years 15-49 years 50-69 years 70+ years All Ages 

Male Female Male Female Male Female Male Female Male Female Male Female 

Indonesia 12.365 6.930 4.213 1.826 2.165 0.479 1.833 1.002 5.910 4.897 3.577 1.540 

2013 Aceh 12.368 8.014 4.485 2.083 2.313 0.455 1.721 1.048 7.156 6.891 3.899 1.808 

Bali 4.575 1.274 1.710 0.446 1.905 0.303 2.038 0.790 4.523 3.083 2.202 0.611 

Bangka-Belitung Islands 8.889 6.842 4.017 2.221 3.428 0.785 2.054 1.571 7.165 6.663 3.944 1.882 

Banten 14.776 5.995 4.632 1.604 2.104 0.405 1.589 0.886 6.770 7.174 3.882 1.374 

Bengkulu 9.780 3.766 3.727 1.714 2.366 0.806 1.586 1.217 5.688 7.245 3.372 1.482 

Central Java 7.983 3.833 3.160 1.545 1.829 0.461 1.818 1.203 5.052 5.834 2.678 1.303 

Central Kalimantan 15.056 3.987 10.474 2.186 9.417 1.202 12.685 3.400 25.876 14.981 10.777 2.144 

Central Sulawesi 8.796 8.102 1.429 2.772 1.554 0.802 1.357 1.548 3.964 5.557 2.276 2.144 

East Java 12.173 3.984 3.918 1.213 2.052 0.265 1.620 0.505 6.573 3.032 3.182 0.853 

East Kalimantan 6.896 2.847 3.070 0.911 2.411 0.406 1.616 1.046 5.448 6.741 2.966 0.927 

East Nusa Tenggara 16.698 10.665 6.308 3.215 2.559 0.649 1.913 1.297 6.176 5.680 5.210 2.615 

Gorontalo 22.132 9.228 9.766 4.929 3.425 1.573 2.888 2.627 4.840 5.606 6.418 3.168 

Jakarta 8.193 3.974 2.959 1.179 1.509 0.301 1.252 0.686 5.805 6.159 2.400 0.933 

Jambi 8.183 9.168 3.993 0.965 2.817 0.680 1.958 1.042 8.024 8.763 3.554 1.745 

Lampung 13.167 5.464 4.086 1.391 1.817 0.250 1.467 0.755 6.554 6.917 3.363 1.207 

Maluku 22.574 10.076 6.718 3.059 2.707 1.105 2.201 1.804 6.264 6.752 6.091 2.833 

North Kalimantan 31.927 9.088 8.665 1.307 8.955 0.182 16.469 0.380 34.975 2.967 12.414 1.451 

North Maluku 20.122 13.507 6.887 3.737 2.424 1.354 1.731 2.389 5.591 7.857 5.370 3.442 

North Sulawesi 0.711 11.526 0.539 2.109 0.563 0.518 0.851 1.155 1.531 7.081 0.646 2.036 

North Sumatra 18.791 9.929 5.912 2.435 3.164 0.571 2.268 1.218 7.657 7.614 5.512 2.240 

Papua 27.953 40.567 7.005 3.473 2.736 0.665 1.946 1.251 6.284 6.891 6.844 6.491 

Riau 15.033 5.425 3.486 1.353 1.272 0.291 1.220 0.736 5.717 6.396 3.332 1.230 
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Year Jurisdictions Mortality rates (per 100,000) 

Under 5 5-14 years 15-49 years 50-69 years 70+ years All Ages 

Male Female Male Female Male Female Male Female Male Female Male Female 

Riau Islands 8.362 4.407 3.568 1.753 1.259 0.339 1.014 0.980 5.364 6.796 2.586 1.219 

South Kalimantan 7.560 2.240 5.029 1.176 3.649 0.294 2.146 0.585 8.724 3.253 4.171 0.744 

South Sulawesi 12.951 8.404 4.950 3.033 2.186 1.084 2.043 2.212 5.687 9.223 3.918 2.586 

South Sumatra 16.780 14.002 4.238 2.645 2.228 0.652 1.959 1.129 10.643 5.751 4.188 2.511 

Southeast Sulawesi 4.834 9.345 2.939 2.796 2.586 0.827 1.711 1.591 3.708 6.286 2.860 2.419 

West Java 11.003 3.713 3.590 1.080 1.578 0.249 1.367 0.551 4.995 3.311 2.870 0.850 

West Kalimantan 8.520 3.987 2.891 1.354 1.938 0.427 1.659 1.047 6.294 6.521 2.860 1.189 

West Nusa Tenggara 16.877 10.301 4.691 2.705 2.061 0.899 1.805 1.857 4.818 6.658 4.219 2.422 

West Papua 15.292 7.106 4.682 2.015 2.054 1.102 1.544 2.099 4.495 6.385 4.162 2.191 

West Sulawesi 22.875 12.483 6.402 3.095 2.203 0.680 1.711 1.516 5.970 8.514 5.591 2.801 

West Sumatra 7.835 7.296 2.464 1.618 1.345 0.513 1.298 1.030 2.870 3.796 2.279 1.592 

Yogyakarta 5.739 2.367 1.871 0.800 1.370 0.348 1.391 1.024 5.485 7.395 1.980 1.171 

Indonesia 12.210 6.519 4.060 1.699 2.087 0.449 1.765 0.952 5.968 5.091 3.456 1.452 

2014 Aceh 12.067 7.583 4.318 2.005 2.221 0.419 1.691 1.032 7.077 6.944 3.746 1.726 

Bali 4.234 1.141 1.499 0.397 1.793 0.289 1.871 0.764 4.459 3.284 2.045 0.598 

Bangka-Belitung Islands 9.513 6.885 4.176 2.164 3.292 0.681 2.028 1.490 7.077 6.875 3.928 1.827 

Banten 14.741 5.841 4.584 1.567 2.073 0.368 1.569 0.864 6.756 7.102 3.820 1.331 

Bengkulu 9.231 3.396 3.601 1.614 2.334 0.740 1.565 1.185 5.895 7.281 3.255 1.398 

Central Java 7.772 3.627 3.063 1.395 1.776 0.378 1.707 1.083 5.212 5.938 2.587 1.221 

Central Kalimantan 16.726 4.192 10.839 2.230 9.283 1.157 12.501 3.288 25.906 14.912 10.906 2.155 

Central Sulawesi 9.381 7.419 1.704 2.527 1.638 0.687 1.377 1.466 4.313 5.735 2.426 1.964 

East Java 12.107 4.018 3.854 1.166 2.003 0.242 1.577 0.520 6.540 3.574 3.105 0.872 

East Kalimantan 6.287 2.511 2.915 0.836 2.363 0.373 1.580 1.010 5.393 6.667 2.828 0.859 
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Year Jurisdictions Mortality rates (per 100,000) 

Under 5 5-14 years 15-49 years 50-69 years 70+ years All Ages 

Male Female Male Female Male Female Male Female Male Female Male Female 

East Nusa Tenggara 15.519 9.574 5.680 2.737 2.326 0.582 1.784 1.219 6.255 6.011 4.736 2.317 

Gorontalo 22.205 8.960 9.622 4.776 3.392 1.455 2.853 2.568 4.840 5.602 6.307 3.051 

Jakarta 7.716 3.652 2.830 1.106 1.472 0.265 1.231 0.666 5.773 6.052 2.298 0.877 

Jambi 8.808 8.851 3.852 0.934 2.617 0.628 1.819 1.007 7.658 8.779 3.427 1.676 

Lampung 13.579 5.451 4.043 1.345 1.751 0.236 1.408 0.735 6.362 6.934 3.306 1.182 

Maluku 21.053 8.775 6.288 2.701 2.585 0.939 2.109 1.721 6.317 7.051 5.668 2.515 

North Kalimantan 32.547 8.879 8.731 1.248 8.822 0.158 16.204 0.360 34.517 3.046 12.342 1.379 

North Maluku 19.606 12.282 6.615 3.404 2.355 1.152 1.672 2.279 5.634 8.106 5.141 3.132 

North Sulawesi 0.725 11.644 0.532 2.078 0.552 0.496 0.830 1.126 1.519 7.073 0.638 2.001 

North Sumatra 18.459 9.230 5.684 2.250 3.008 0.498 2.149 1.114 7.628 7.552 5.277 2.068 

Papua 28.109 39.024 6.991 3.363 2.633 0.618 1.886 1.200 6.194 6.698 6.719 6.131 

Riau 14.863 5.143 3.406 1.286 1.254 0.272 1.205 0.717 5.719 6.432 3.245 1.168 

Riau Islands 8.232 4.218 3.444 1.602 1.214 0.325 1.002 0.962 5.366 6.698 2.508 1.160 

South Kalimantan 6.690 2.111 4.566 1.168 3.232 0.302 2.060 0.641 8.157 3.719 3.729 0.750 

South Sulawesi 11.690 7.054 4.549 2.589 2.130 0.890 1.974 1.856 6.069 8.668 3.649 2.200 

South Sumatra 15.788 12.075 4.025 2.245 2.098 0.469 1.834 1.028 9.558 5.845 3.901 2.160 

Southeast Sulawesi 5.001 9.148 2.970 2.692 2.543 0.718 1.673 1.503 3.681 6.486 2.849 2.317 

West Java 10.393 3.613 3.384 1.052 1.492 0.227 1.298 0.557 5.061 3.707 2.694 0.837 

West Kalimantan 7.754 3.413 2.701 1.244 1.893 0.394 1.626 1.025 6.258 6.446 2.699 1.092 

West Nusa Tenggara 15.858 8.353 4.578 2.223 2.039 0.666 1.749 1.654 5.089 6.612 4.040 2.030 

West Papua 14.673 6.401 4.534 1.825 1.934 0.976 1.465 1.970 4.483 6.445 3.950 1.977 

West Sulawesi 22.030 11.782 5.976 2.946 2.151 0.620 1.684 1.482 5.988 8.615 5.283 2.640 

West Sumatra 7.725 5.881 2.448 1.444 1.342 0.424 1.294 0.985 3.101 4.040 2.248 1.388 

Yogyakarta 5.548 2.221 1.817 0.767 1.346 0.322 1.371 0.998 5.499 7.416 1.935 1.150 
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Year Jurisdictions Mortality rates (per 100,000) 

Under 5 5-14 years 15-49 years 50-69 years 70+ years All Ages 

Male Female Male Female Male Female Male Female Male Female Male Female 

Indonesia 11.878 6.110 3.916 1.574 2.012 0.392 1.697 0.901 5.984 5.307 3.320 1.365 

2015 Aceh 11.802 6.865 4.146 1.857 2.064 1.032 1.634 1.005 6.884 7.047 3.554 1.594 

Bali 3.592 0.951 1.239 0.341 1.678 0.764 1.674 0.739 4.322 3.535 1.849 0.585 

Bangka-Belitung Islands 9.712 6.934 4.131 2.101 3.186 1.490 1.987 1.435 7.121 7.047 3.849 1.775 

Banten 14.987 5.461 4.366 1.460 1.902 0.864 1.516 0.840 6.564 7.080 3.660 1.246 

Bengkulu 8.530 3.074 3.391 1.542 2.252 1.185 1.543 1.163 5.811 7.278 3.075 1.330 

Central Java 7.774 3.344 2.859 1.269 1.658 1.083 1.631 1.028 5.179 6.040 2.458 1.155 

Central Kalimantan 16.483 4.151 10.781 2.194 9.149 3.288 12.298 3.204 25.733 14.798 10.762 2.123 

Central Sulawesi 9.578 6.961 1.669 2.326 1.586 1.466 1.348 1.417 4.278 5.877 2.380 1.829 

East Java 12.043 3.711 3.605 1.068 1.805 0.520 1.506 0.518 6.414 3.820 2.908 0.837 

East Kalimantan 6.409 2.446 2.800 0.822 2.133 1.010 1.513 0.978 5.246 6.646 2.662 0.836 

East Nusa Tenggara 15.202 8.933 5.215 2.634 2.215 1.219 1.723 1.208 6.254 5.869 4.472 2.198 

Gorontalo 21.418 8.456 9.366 4.589 3.349 2.568 2.829 2.510 4.835 5.581 6.095 2.905 

Jakarta 7.869 3.481 2.663 1.031 1.345 0.666 1.183 0.648 5.606 6.097 2.186 0.835 

Jambi 8.356 8.118 3.760 0.880 2.606 1.007 1.814 0.981 7.708 8.772 3.343 1.568 

Lampung 14.150 5.299 3.918 1.280 1.629 0.735 1.354 0.716 6.210 6.872 3.214 1.141 

Maluku 20.143 7.740 5.884 2.454 2.465 1.721 2.043 1.674 6.244 7.271 5.329 2.289 

North Kalimantan 31.734 8.451 8.637 1.179 8.666 0.360 15.946 0.348 34.168 3.084 12.089 1.284 

North Maluku 19.476 11.159 6.261 3.088 2.232 2.279 1.626 2.208 5.585 8.315 4.905 2.855 

North Sulawesi 0.726 11.477 0.523 2.050 0.534 1.126 0.804 1.113 1.497 7.230 0.623 1.961 

North Sumatra 18.689 8.996 5.396 2.136 2.800 1.114 2.058 1.063 7.514 7.513 5.063 1.975 

Papua 29.347 39.663 6.909 3.409 2.508 1.200 1.826 1.172 5.993 6.599 6.684 6.095 

Riau 13.655 4.496 3.221 1.183 1.223 0.717 1.186 0.700 5.694 6.415 3.017 1.057 
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Year Jurisdictions Mortality rates (per 100,000) 

Under 5 5-14 years 15-49 years 50-69 years 70+ years All Ages 

Male Female Male Female Male Female Male Female Male Female Male Female 

Riau Islands 7.923 4.000 3.223 1.560 1.103 0.962 0.961 0.934 5.176 6.553 2.342 1.107 

South Kalimantan 5.611 2.339 4.081 1.185 2.889 0.641 1.990 0.701 7.642 4.308 3.315 0.798 

South Sulawesi 10.918 6.395 4.135 2.454 1.966 1.856 1.859 1.887 5.980 8.744 3.354 2.113 

South Sumatra 15.338 10.536 3.808 1.909 1.966 1.028 1.761 0.937 9.091 5.944 3.685 1.872 

Southeast Sulawesi 4.905 8.737 2.905 2.530 2.461 1.503 1.630 1.443 3.648 6.620 2.764 2.182 

West Java 10.201 3.386 3.124 0.974 1.369 0.557 1.244 0.550 4.973 3.896 2.523 0.794 

West Kalimantan 7.288 3.109 2.568 1.172 1.841 1.025 1.589 1.008 6.226 6.370 2.577 1.033 

West Nusa Tenggara 16.062 7.275 4.412 1.948 1.921 1.654 1.688 1.516 5.156 6.754 3.918 1.801 

West Papua 14.646 5.973 4.408 1.756 1.989 1.970 1.436 1.927 4.441 6.575 3.916 1.893 

West Sulawesi 22.423 10.607 5.747 2.717 1.996 1.482 1.625 1.460 5.854 8.644 5.100 2.414 

West Sumatra 7.769 4.944 2.484 1.320 1.382 0.985 1.307 0.951 3.443 4.406 2.271 1.259 

Yogyakarta 5.433 2.189 1.807 0.766 1.314 0.998 1.336 0.962 5.445 7.397 1.890 1.133 

Indonesia 11.776 5.756 3.698 1.469 1.879 0.901 1.632 0.875 5.894 5.445 3.157 1.294 

2016 Aceh 10.783 6.309 4.030 1.784 2.074 0.411 1.637 0.989 6.930 7.061 3.404 1.506 

Bali 1.995 0.525 0.850 0.249 1.698 0.287 1.603 0.691 3.912 3.331 1.653 0.527 

Bangka-Belitung Islands 9.518 6.913 4.112 2.106 3.101 0.668 1.969 1.411 7.070 6.877 3.755 1.744 

Banten 13.510 4.940 4.205 1.381 1.882 0.357 1.501 0.819 6.554 7.022 3.444 1.162 

Bengkulu 7.687 2.721 3.225 1.438 2.193 0.705 1.523 1.134 5.755 7.225 2.908 1.251 

Central Java 6.975 3.029 2.679 1.204 1.641 0.372 1.643 1.033 5.136 5.939 2.347 1.116 

Central Kalimantan 15.350 3.854 10.361 2.073 9.019 1.122 12.148 3.121 25.607 14.625 10.482 2.045 

Central Sulawesi 8.946 6.808 1.572 2.308 1.544 0.678 1.310 1.391 4.164 5.781 2.248 1.783 

East Java 10.431 3.205 3.414 0.993 1.804 0.235 1.497 0.505 6.398 3.683 2.746 0.778 

East Kalimantan 6.997 2.733 3.011 0.867 2.018 0.347 1.513 0.951 5.340 6.641 2.683 0.854 
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Year Jurisdictions Mortality rates (per 100,000) 

Under 5 5-14 years 15-49 years 50-69 years 70+ years All Ages 

Male Female Male Female Male Female Male Female Male Female Male Female 

East Nusa Tenggara 13.556 7.869 4.971 2.417 2.209 0.558 1.728 1.185 6.280 5.879 4.181 1.998 

Gorontalo 19.411 7.669 8.870 4.280 3.287 1.386 2.799 2.459 4.829 5.575 5.726 2.712 

Jakarta 7.314 3.277 2.584 0.990 1.325 0.256 1.162 0.631 5.557 5.989 2.096 0.801 

Jambi 7.638 7.449 3.598 0.835 2.599 0.606 1.817 0.965 7.764 8.744 3.230 1.474 

Lampung 13.306 5.056 3.872 1.245 1.634 0.230 1.357 0.699 6.207 6.859 3.102 1.100 

Maluku 17.837 6.871 5.525 2.286 2.428 0.901 2.029 1.658 6.181 7.178 4.902 2.110 

North Kalimantan 29.055 7.741 8.386 1.134 8.469 0.155 15.614 0.339 33.734 3.022 11.612 1.174 

North Maluku 17.810 10.226 5.959 2.907 2.208 1.119 1.615 2.173 5.521 8.187 4.589 2.665 

North Sulawesi 0.668 10.494 0.507 1.928 0.529 0.479 0.804 1.094 1.501 7.251 0.615 1.839 

North Sumatra 18.331 8.909 5.376 2.124 2.798 0.494 2.050 1.057 7.470 7.495 4.967 1.940 

Papua 27.556 37.840 6.731 3.316 2.580 0.626 1.801 1.149 5.895 6.505 6.379 5.731 

Riau 10.532 3.314 2.834 0.997 1.185 0.251 1.176 0.683 5.707 6.324 2.552 0.870 

Riau Islands 7.473 3.774 3.143 1.504 1.100 0.314 0.958 0.912 5.184 6.451 2.255 1.052 

South Kalimantan 5.296 2.034 4.030 1.096 2.932 0.286 1.968 0.655 7.750 4.085 3.293 0.733 
South Sulawesi 9.555 5.444 3.894 2.253 1.945 0.864 1.844 1.881 5.897 8.755 3.137 1.978 

South Sumatra 14.808 10.532 3.755 1.911 1.963 0.471 1.775 0.937 9.165 5.852 3.594 1.847 

Southeast Sulawesi 4.584 8.188 2.800 2.433 2.415 0.699 1.598 1.413 3.613 6.529 2.667 2.067 
West Java 9.033 2.980 3.002 0.908 1.368 0.219 1.249 0.534 4.936 3.753 2.378 0.732 
West Kalimantan 6.725 2.807 2.459 1.110 1.828 0.386 1.575 0.990 6.216 6.322 2.480 0.982 

West Nusa Tenggara 15.087 7.166 4.329 1.989 1.910 0.675 1.676 1.522 5.076 6.686 3.755 1.793 

West Papua 12.964 5.308 4.153 1.600 1.837 0.894 1.399 1.868 4.368 6.459 3.548 1.718 
West Sulawesi 20.737 9.940 5.541 2.595 1.976 0.594 1.603 1.426 5.843 8.690 4.785 2.274 

West Sumatra 6.469 4.181 2.262 1.212 1.346 0.414 1.277 0.938 3.294 4.217 2.056 1.146 

Yogyakarta 5.481 2.257 1.876 0.797 1.294 0.314 1.337 0.950 5.521 7.520 1.891 1.146 
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Year Jurisdictions Mortality rates (per 100,000) 

Under 5 5-14 years 15-49 years 50-69 years 70+ years All Ages 

Male Female Male Female Male Female Male Female Male Female Male Female 

Indonesia 10.698 5.322 3.553 1.396 1.868 0.383 1.627 0.862 5.861 5.350 3.004 1.225 

2017 Aceh 10.255 5.882 3.946 1.722 2.043 0.400 1.614 0.968 6.902 7.022 3.286 1.430 

Bali 1.146 0.295 0.615 0.192 1.668 0.279 1.541 0.663 3.620 3.258 1.521 0.496 

Bangka-Belitung Islands 9.856 7.068 4.188 2.117 3.022 0.650 1.940 1.386 7.025 6.781 3.722 1.728 

Banten 12.820 4.684 4.130 1.334 1.876 0.348 1.493 0.803 6.518 6.957 3.329 1.112 
Bengkulu 7.324 2.553 3.139 1.388 2.142 0.680 1.512 1.113 5.723 7.172 2.810 1.206 
Central Java 6.592 2.855 2.559 1.152 1.625 0.365 1.639 1.027 5.087 5.870 2.276 1.089 
Central Kalimantan 15.005 3.752 10.236 2.015 8.944 1.099 11.971 3.062 25.514 14.507 10.359 2.008 

Central Sulawesi 8.733 6.708 1.532 2.303 1.517 0.665 1.286 1.367 4.100 5.717 2.181 1.744 

East Java 9.847 2.992 3.299 0.950 1.790 0.230 1.480 0.497 6.351 3.617 2.657 0.748 

East Kalimantan 7.180 2.843 3.048 0.911 2.014 0.351 1.505 0.943 5.344 6.603 2.688 0.872 
East Nusa Tenggara 12.992 7.520 4.833 2.320 2.213 0.552 1.736 1.175 6.310 5.902 4.046 1.916 
Gorontalo 18.573 7.262 8.619 4.131 3.237 1.332 2.757 2.408 4.825 5.534 5.518 2.592 

Jakarta 7.460 3.332 2.591 0.988 1.315 0.252 1.147 0.618 5.489 5.950 2.087 0.798 
Jambi 7.369 6.941 3.506 0.806 2.563 0.583 1.801 0.945 7.767 8.686 3.151 1.397 

Lampung 13.472 5.034 3.897 1.234 1.633 0.226 1.351 0.689 6.173 6.830 3.081 1.084 
Maluku 16.535 6.335 5.310 2.206 2.427 0.884 2.008 1.632 6.115 7.095 4.648 2.003 

North Kalimantan 28.273 7.434 8.309 1.110 8.374 0.152 15.398 0.333 33.447 2.954 11.428 1.112 

North Maluku 17.712 9.989 5.995 2.915 2.171 1.088 1.604 2.137 5.483 8.110 4.501 2.592 
North Sulawesi 0.680 10.630 0.512 1.931 0.528 0.472 0.798 1.071 1.495 7.188 0.618 1.821 

North Sumatra 18.273 8.791 5.324 2.080 2.764 0.482 2.023 1.042 7.404 7.427 4.876 1.889 

Papua 26.055 35.247 6.569 3.183 2.474 0.588 1.753 1.111 5.783 6.351 6.017 5.249 

Riau 9.659 2.981 2.654 0.917 1.156 0.241 1.152 0.667 5.638 6.190 2.378 0.803 

Riau Islands 7.412 3.741 3.102 1.481 1.097 0.307 0.949 0.893 5.164 6.375 2.214 1.026 

South Kalimantan 5.261 1.945 4.047 1.066 2.933 0.277 1.934 0.629 7.762 3.997 3.278 0.707 
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Year Jurisdictions Mortality rates (per 100,000) 

Under 5 5-14 years 15-49 years 50-69 years 70+ years All Ages 

Male Female Male Female Male Female Male Female Male Female Male Female 

South Sulawesi 8.471 4.720 3.623 2.067 1.920 0.837 1.821 1.869 5.808 8.666 2.943 1.863 

South Sumatra 14.502 10.301 3.689 1.876 1.947 0.464 1.773 0.927 9.150 5.786 3.509 1.789 

Southeast Sulawesi 4.578 8.118 2.808 2.443 2.396 0.691 1.571 1.386 3.603 6.490 2.645 2.032 

West Java 8.371 2.715 2.889 0.856 1.355 0.213 1.239 0.523 4.889 3.658 2.272 0.688 
West Kalimantan 6.202 2.549 2.332 1.034 1.792 0.372 1.542 0.967 6.153 6.206 2.368 0.929 
West Nusa Tenggara 14.264 6.789 4.183 1.931 1.873 0.661 1.655 1.501 5.049 6.631 3.583 1.727 

West Papua 12.594 5.101 4.130 1.602 1.910 0.901 1.403 1.848 4.369 6.438 3.511 1.688 
West Sulawesi 19.698 9.382 5.387 2.523 1.953 0.577 1.582 1.396 5.846 8.685 4.558 2.164 
West Sumatra 5.741 3.669 2.101 1.121 1.312 0.402 1.242 0.919 3.206 4.081 1.916 1.062 

Yogyakarta 6.042 2.498 1.994 0.857 1.272 0.307 1.337 0.941 5.620 7.689 1.929 1.177 

Indonesia 10.230 5.063 3.456 1.347 1.849 0.374 1.612 0.849 5.816 5.286 2.909 1.178 

2018 Aceh 10.181 5.686 3.852 1.689 2.015 0.388 1.601 0.953 6.860 7.003 3.214 1.384 

Bali 1.576 0.415 0.685 0.215 1.665 0.275 1.544 0.651 3.662 3.202 1.569 0.507 

Bangka-Belitung Islands 9.096 6.431 3.938 2.008 2.983 0.632 1.898 1.356 6.845 6.623 3.561 1.621 

Banten 12.156 4.424 3.954 1.272 1.837 0.334 1.475 0.790 6.458 6.868 3.180 1.057 

Bengkulu 7.375 2.566 3.045 1.364 2.118 0.659 1.499 1.096 5.670 7.103 2.764 1.186 
Central Java 6.529 2.832 2.431 1.119 1.595 0.356 1.642 1.026 5.056 5.788 2.223 1.073 
Central Kalimantan 14.880 3.696 9.940 1.966 8.856 1.069 11.805 3.003 25.369 14.340 10.217 1.973 

Central Sulawesi 8.407 6.523 1.444 2.224 1.484 0.646 1.266 1.339 4.040 5.655 2.094 1.681 

East Java 9.616 2.933 3.190 0.925 1.774 0.224 1.470 0.491 6.300 3.552 2.594 0.730 

East Kalimantan 6.326 2.465 2.786 0.826 1.970 0.337 1.466 0.916 5.189 6.415 2.510 0.803 

East Nusa Tenggara 13.440 7.718 4.751 2.313 2.211 0.541 1.744 1.163 6.344 5.912 4.032 1.906 

Gorontalo 18.667 7.322 8.348 4.028 3.197 1.285 2.745 2.368 4.813 5.495 5.399 2.527 
Jakarta 7.241 3.216 2.381 0.924 1.271 0.239 1.133 0.612 5.439 5.816 1.993 0.766 
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Year Jurisdictions Mortality rates (per 100,000) 

Under 5 5-14 years 15-49 years 50-69 years 70+ years All Ages 

Male Female Male Female Male Female Male Female Male Female Male Female 

Jambi 7.701 7.111 3.447 0.801 2.537 0.562 1.800 0.934 7.758 8.631 3.136 1.385 

Lampung 12.792 4.726 3.757 1.179 1.616 0.219 1.346 0.678 6.136 6.809 2.956 1.036 
Maluku 16.498 6.368 5.135 2.198 2.421 0.873 1.999 1.611 6.046 6.986 4.545 1.976 

North Kalimantan 27.511 7.305 8.142 1.096 8.199 0.147 14.992 0.326 32.772 2.898 11.161 1.070 

North Maluku 17.420 9.676 5.777 2.818 2.168 1.063 1.590 2.102 5.413 8.000 4.360 2.495 
North Sulawesi 0.675 10.365 0.495 1.872 0.521 0.459 0.792 1.054 1.495 7.148 0.612 1.765 

North Sumatra 17.348 8.306 5.124 2.002 2.722 0.467 1.993 1.030 7.324 7.360 4.665 1.797 

Papua 25.578 34.288 6.350 3.103 2.460 0.580 1.728 1.094 5.683 6.266 5.816 4.999 

Riau 9.852 3.054 2.612 0.912 1.143 0.235 1.139 0.655 5.546 6.146 2.351 0.798 

Riau Islands 7.319 3.683 2.950 1.427 1.086 0.299 0.949 0.873 5.109 6.245 2.140 0.990 

South Kalimantan 4.978 1.783 3.899 1.005 2.883 0.264 1.908 0.607 7.749 3.915 3.185 0.670 

South Sulawesi 8.745 4.879 3.586 2.067 1.898 0.828 1.797 1.853 5.711 8.643 2.921 1.867 

South Sumatra 14.000 9.903 3.555 1.822 1.921 0.452 1.771 0.916 9.087 5.720 3.390 1.712 

Southeast Sulawesi 4.634 8.119 2.737 2.403 2.348 0.673 1.545 1.356 3.586 6.466 2.595 1.988 

West Java 8.458 2.724 2.830 0.844 1.343 0.206 1.235 0.513 4.847 3.573 2.240 0.675 

West Kalimantan 6.108 2.527 2.243 1.004 1.781 0.365 1.528 0.955 6.098 6.132 2.322 0.913 

West Nusa Tenggara 13.358 6.368 3.956 1.838 1.832 0.641 1.646 1.482 5.030 6.590 3.392 1.649 

West Papua 12.970 5.243 4.061 1.609 1.954 0.897 1.393 1.816 4.328 6.398 3.526 1.692 

West Sulawesi 19.234 9.267 5.132 2.438 1.911 0.554 1.566 1.370 5.837 8.686 4.366 2.095 

West Sumatra 6.043 3.850 2.054 1.121 1.298 0.392 1.230 0.904 3.153 4.007 1.909 1.060 

Yogyakarta 5.742 2.345 1.850 0.798 1.260 0.297 1.311 0.921 5.488 7.472 1.862 1.136 

Indonesia 10.064 4.968 3.343 1.313 1.827 0.364 1.602 0.839 5.770 5.213 2.836 1.147 

2019 Aceh 9.880 5.427 3.732 1.623 1.979 0.377 1.575 0.938 6.812 6.977 3.112 1.328 

Bali 1.592 0.424 0.662 0.210 1.646 0.269 1.526 0.638 3.622 3.159 1.558 0.506 
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Year Jurisdictions Mortality rates (per 100,000) 

Under 5 5-14 years 15-49 years 50-69 years 70+ years All Ages 

Male Female Male Female Male Female Male Female Male Female Male Female 

Bangka-Belitung Islands 8.587 6.032 3.754 1.905 2.918 0.609 1.856 1.329 6.728 6.492 3.424 1.537 

Banten 11.294 4.098 3.772 1.199 1.800 0.320 1.453 0.778 6.377 6.770 3.017 0.997 

Bengkulu 7.125 2.469 2.909 1.304 2.078 0.636 1.474 1.078 5.601 7.018 2.675 1.147 

Central Java 6.309 2.709 2.314 1.069 1.574 0.347 1.632 1.025 4.996 5.688 2.165 1.049 

Central Kalimantan 14.585 3.602 9.635 1.891 8.758 1.038 11.705 2.951 25.186 14.152 10.065 1.931 

Central Sulawesi 8.024 6.273 1.367 2.129 1.448 0.625 1.238 1.313 3.984 5.598 2.006 1.610 

East Java 9.194 2.782 3.058 0.887 1.747 0.218 1.443 0.486 6.236 3.501 2.510 0.708 

East Kalimantan 5.817 2.241 2.628 0.776 1.919 0.325 1.430 0.895 5.115 6.289 2.385 0.759 

East Nusa Tenggara 13.265 7.581 4.579 2.227 2.189 0.525 1.736 1.151 6.345 5.899 3.923 1.845 

Gorontalo 18.189 7.095 7.940 3.824 3.144 1.236 2.713 2.328 4.782 5.449 5.205 2.422 

Jakarta 6.993 3.107 2.198 0.855 1.234 0.228 1.108 0.604 5.361 5.688 1.904 0.736 

Jambi 7.592 6.920 3.333 0.770 2.507 0.542 1.789 0.921 7.746 8.571 3.071 1.340 

Lampung 12.328 4.498 3.647 1.125 1.586 0.211 1.340 0.672 6.119 6.801 2.852 0.998 

Maluku 15.819 6.132 4.891 2.101 2.399 0.847 1.971 1.583 5.974 6.873 4.355 1.896 

North Kalimantan 26.497 7.008 7.966 1.064 8.089 0.143 14.798 0.321 32.433 2.859 10.950 1.014 

North Maluku 16.924 9.296 5.538 2.681 2.146 1.030 1.567 2.063 5.345 7.872 4.191 2.382 

North Sulawesi 0.652 10.024 0.480 1.802 0.508 0.446 0.777 1.036 1.479 7.092 0.600 1.707 

North Sumatra 16.775 7.994 4.970 1.919 2.673 0.454 1.961 1.017 7.233 7.277 4.502 1.725 

Papua 24.459 32.579 6.057 2.940 2.401 0.559 1.685 1.071 5.559 6.135 5.511 4.654 

Riau 9.532 2.966 2.511 0.870 1.122 0.228 1.118 0.644 5.476 6.065 2.258 0.769 

Riau Islands 7.069 3.533 2.799 1.364 1.071 0.290 0.940 0.854 5.078 6.137 2.048 0.943 

South Kalimantan 4.709 1.642 3.770 0.951 2.863 0.256 1.872 0.591 7.694 3.862 3.114 0.640 

South Sulawesi 8.518 4.732 3.465 1.991 1.868 0.813 1.768 1.838 5.627 8.572 2.837 1.830 

South Sumatra 13.504 9.565 3.432 1.755 1.891 0.439 1.763 0.908 9.086 5.665 3.278 1.642 
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Year Jurisdictions Mortality rates (per 100,000) 

Under 5 5-14 years 15-49 years 50-69 years 70+ years All Ages 

Male Female Male Female Male Female Male Female Male Female Male Female 

Southeast Sulawesi 4.572 7.965 2.661 2.327 2.298 0.654 1.510 1.330 3.555 6.439 2.531 1.924 

West Java 8.110 2.591 2.725 0.807 1.326 0.200 1.219 0.504 4.784 3.484 2.162 0.647 

West Kalimantan 5.812 2.393 2.145 0.950 1.752 0.356 1.499 0.940 6.031 6.059 2.245 0.882 

West Nusa Tenggara 12.643 6.050 3.762 1.744 1.797 0.620 1.624 1.461 4.999 6.547 3.232 1.583 

West Papua 12.596 5.071 3.901 1.547 1.933 0.871 1.376 1.777 4.293 6.336 3.406 1.633 

West Sulawesi 18.378 8.881 4.880 2.316 1.869 0.532 1.535 1.342 5.798 8.667 4.144 1.997 

West Sumatra 5.826 3.685 1.954 1.066 1.270 0.381 1.203 0.888 3.094 3.922 1.838 1.019 

Yogyakarta 5.529 2.245 1.769 0.763 1.233 0.287 1.286 0.905 5.415 7.401 1.807 1.113 

Indonesia 9.687 4.771 3.213 1.256 1.799 0.354 1.581 0.829 5.711 5.141 2.742 1.106 
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Supplementary Table 4.10.2. The Trend of Unintentional Drowning Mortality Rates by Sex and Age Group in Indonesia between 2005 and 2019 

Age Group Mortality rates (per 100,000) 
  

Linear Trend Model R-squared 

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 

Under 5 Male 13.99 13.52 13.07 13.35 13.29 12.88 12.59 12.36 12.21 11.88 11.78 10.70 10.23 10.06 9.69 y = -0.30x + 14.45 R² = 0.94 
 

Female 10.45 9.86 9.39 9.14 8.72 8.00 7.37 6.93 6.52 6.11 5.76 5.32 5.06 4.97 4.77 y = -0.43x + 10.64 R² = 0.98 

5-14 years Male 5.21 4.94 4.61 4.62 4.59 4.49 4.40 4.21 4.06 3.92 3.70 3.55 3.46 3.34 3.21 y = -0.14x + 5.23 R² = 0.98 
 

Female 2.96 2.74 2.54 2.39 2.26 2.10 1.96 1.83 1.70 1.57 1.47 1.40 1.35 1.31 1.26 y = -0.12x + 2.90 R² = 0.97 

15-49 years Male 2.63 2.56 2.44 2.40 2.36 2.30 2.25 2.16 2.09 2.01 1.88 1.87 1.85 1.83 1.80 y = -0.06x + 2.66 R² = 0.98 
 

Female 0.71 0.68 0.64 0.61 0.58 0.54 0.52 0.48 0.45 0.42 0.39 0.38 0.37 0.36 0.35 y = -0.03x + 0.72 R² = 0.97 

50-69 years Male 2.03 2.04 1.97 1.96 1.95 1.94 1.91 1.83 1.76 1.70 1.63 1.63 1.61 1.60 1.58 y = -0.04x + 2.12 R² = 0.95 
 

Female 1.44 1.42 1.36 1.25 1.18 1.11 1.05 1.00 0.95 0.90 0.88 0.86 0.85 0.84 0.83 y = -0.05x + 1.44 R² = 0.93 

70+ years Male 5.38 5.44 5.42 5.56 5.66 5.75 5.81 5.91 5.97 5.98 5.89 5.86 5.82 5.77 5.71 y = 0.03x + 5.48 R² = 0.50 
 

Female 4.79 4.83 4.85 4.78 4.74 4.73 4.62 4.90 5.09 5.31 5.44 5.35 5.29 5.21 5.14 y = 0.05x + 4.64 R² = 0.59 

All Ages Male 4.35 4.19 3.99 3.98 3.93 3.81 3.71 3.58 3.46 3.32 3.16 3.00 2.91 2.84 2.74 y = -0.12x + 4.45 R² = 0.99 
 

Female 2.34 2.21 2.09 1.99 1.89 1.75 1.63 1.54 1.45 1.36 1.29 1.23 1.18 1.15 1.11 y = -0.09 + 2.34 R² = 0.97 
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Chapter 5 Community Perceptions on Child Drowning: Defining the Public Health Problem and 

Identifying Risk Factors 

 

5.1. Overview 

Title: Child drowning in Indonesia: Insights from parental and community perspectives and practices 

This chapter is presented as a publication manuscript. The formatting of this chapter adheres to 

journal requirements; however, table and figure numbering, as well as referencing, have been aligned 

with the thesis format. The references for this chapter are included within the overall thesis' reference 

list.  

The manuscript has been accepted for publication in the Health Promotion International journal 

and is currently in press. The paper will be published under a CC BY 4.0 license. Copyrights © 2024 by 

the authors. The citation for the publication is: Cenderadewi M, Franklin RC, Fathana PB, Devine SG. 

Child drowning in Indonesia: Insights from parental and community perspectives and practices. Health 

Promotion International. 2024;doi:10.1093/heapro/daae113.389 

This qualitative chapter was designed to complement the quantitative study in the previous 

chapter, which revealed high mortality rates among children under five, especially in eastern Indonesia, 

including West Nusa Tenggara. This qualitative study aimed to investigate parental and community 

perceptions of child drowning as a public health concern in Indonesian communities, along with their 

perceptions and practices regarding the risk factors of child drowning. The findings underscored the 

pressing need to further investigate local contexts and social determinants of drowning to inform 
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development of effective water safety promotion and drowning prevention strategies in Indonesia, thus 

guiding the exploration in subsequent chapters. 

The authors' contributions are outlined as follows: i) M. Cenderadewi: Conceptualisation, data 

curation, formal analysis, investigation, methodology, project administration, resources, validation, 

visualization, writing – original draft, writing – review & editing; ii) R. C. Franklin: Conceptualisation, 

formal analysis, methodology, resources, funding acquisition, supervision, validation, visualization, 

writing – review & editing; iii) P. B. Fathana: Data curation, investigation, validation; iv)  S. G. Devine: 

Conceptualisation, data curation, formal analysis, methodology, resources, funding acquisition, 

supervision, validation, visualization, writing – review & editing. 

The paper is presented below as the final accepted version for publication. 

5.2. Abstract 

Child drowning is a significant public health issue in Indonesia, however there is insufficient 

understanding of the issue and its associated risk factors within communities. This qualitative study 

aimed to explore parental and community perceptions and practices related to child drowning in 

Indonesian communities, and the perceived causes and risk factors. Seven focus group discussions 

(n=62) were conducted with parents of children aged under-five years and village community leaders in 

seven villages across all districts of Lombok Island, West Nusa Tenggara Province of Indonesia. 

Participants were recruited using purposive and snowball sampling. The thematic analysis, guided by 

Braun and Clarke’s framework, used both deductive approaches, utilising Health Belief Model’s 

constructs, and inductive approaches. Most participants were unaware of the susceptibility of their 

children and others in their community to drowning and of the potential severe outcomes of drowning 

such as injury, disability, and death. Participants generally associated drowning with beaches or open 

seas. Unprotected wells, tubs, and buckets were identified as notable risk factors for child drowning in 

and around home, shaped by some experience of child drowning incidents in the community. 

Supervision was identified as protective factor however mothers were often unavailable to supervise 

children, and supervision responsibility was often delegated to other family and community members. 

This study highlights the urgent need to enhance public awareness regarding children's susceptibility to 

drowning. Further exploration of local contexts and social determinants of drowning in Indonesian 

communities is crucial for ensuring effective water safety promotion and drowning prevention 

strategies. 
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5.3. Contribution to Health Promotion 

• This review informs contextualisation of drowning prevention and water safety strategies in 

resource-limited settings of low- and middle-income countries (LMIC).  

• This study identified limited community understanding of child drowning preventability, 

vulnerability, and risk factors. Applying the Health Belief Model (HBM), the study revealed a 

pervasive lack of awareness regarding the susceptibility of children and others in the community 

to drowning and potential severe consequences of drowning, including injury, disability, and 

death.  

• Further investigation of the local contexts and social determinants of drowning, using a health 

promotion approach, is crucial for effective and sustainable water safety promotion and 

drowning prevention strategies in Indonesia and other LMIC. 

5.4. Introduction 

Despite considerable progress in reducing child mortality from various causes, child drowning 

persists as a significant yet preventable public health issue worldwide, especially in low- and middle-

income countries (LMIC) in the South-East Asia Region, where over 33% of drowning deaths occur.6,10,70  

Indonesia, with its vast archipelago of 17,500 islands and population of over 270,000,000, faces 

particularly high risk, especially among children under five years of age.259 

Between 2005 and 2019, the under-five population in Indonesia consistently had the highest 

drowning mortality rates, averaging 9.67/100,000 population annually.259 Children under five were 3.67 

times (95% CI: 3.63 - 3.72) more likely to fatally drown than individuals aged 15 to 49 years, with 

particularly high risks in Papua, Kalimantan, Sulawesi, Maluku, and Nusa Tenggara regions.259 

Indonesia's vulnerability to natural disasters such as floods, cyclones, earthquakes, and tsunamis, as well 

as climate change-induced sea level rise, further compounds the risk.4,11,124 Despite this heightened risk, 

there is a lack of understanding about child drowning prevention in Indonesia.61 Hence, it is crucial to 

develop a clear understanding of parental and community perceptions regarding child drowning 

vulnerability and the associated risk and protective factors to inform drowning prevention and water 

safety promotion. 

The Public Health Model (PHM) is a useful framework that can be used to understand and 

respond to public health issues, including drowning prevention.164,165 The PHM offers a systematic 

approach, progressing from issue identification to the development, implementation, and evaluation of 

interventions. It emphasises active community engagement and collaboration with stakeholders to 
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bridge the gap between injury prevention research and health promotion, and its first two stages, of 

defining the public health problem and risk factor identification, forms the foundation of this study 

(Figure 1.3).166 

There is also a growing recognition of the value of incorporating behavioural science theories 

into health promotion and injury prevention efforts.185 Given the multifaceted nature of drowning, 

including its behavioural, natural, physical, and social aspects, integrating theories such as the Health 

Belief Model (HBM) can be beneficial in developing a deeper understanding of perceptions, behaviours 

and motivations relevant to drowning.186,187 The HBM suggests that individuals' motivation for health-

promoting behaviours is influenced by their perceptions of susceptibility and severity of an issue, the 

perceived benefits and barriers to action, and cues to action and perceptions of self-efficacy that 

influence the adoption of health-promoting behaviour (Figure 1.5).186,187 By integrating these constructs, 

this study seeks to deepen the understanding of community perceptions of child drowning in Indonesia, 

to inform the development of effective health promotion interventions tailored to local contexts, 

empowering individuals and communities to adopt water safety-promoting behaviours more 

effectively. 

5.4.1. Research Aims 

This qualitative study aimed to explore parental and community perceptions and practices 

related to perceived causes and risk factors for child drowning in Indonesian communities. 

5.4.2. Research Questions 

This study answered the following questions: 

1. What are Indonesian parental and community perceptions on child drowning as a public health 

issue in their community? 

2. What are Indonesian parental and community perceptions and practices related to causes and 

risk factors of drowning? 

5.5. Methods 

5.5.1. Study Design 

This qualitative study is part of a larger mixed-methods study investigating fatal unintentional 

drowning in Indonesia. The overall study comprised three phases: 1) a scoping review investigating the 

epidemiology, risk factors, and prevention strategies of unintentional drowning in Indonesia61, 2) a 

population-based retrospective cohort quantitative study examining mortality rates, incidence rates, 

risk factors, and burden of unintentional drowning in Indonesia between 2005 and 2019 259, and 3) the 

qualitative study reported here. The exploratory qualitative design was chosen to expand and explain 
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the findings of the quantitative study, which highlighted high mortality rates among children under five, 

particularly in eastern Indonesia.259 The qualitative inquiry was grounded in constructivist ontology and 

interpretivist epistemology, which perceive reality as socially constructed and subjective, 

acknowledging that participants' realities are shaped by their social, historical, and cultural contexts, 

emphasising the uniqueness and subjectivity of their experiences and perceptions.202,204 This exploratory 

qualitative approach was selected for its potential to provide rich insights into participants' perceptions 

and experiences of drowning and perceived risk factors for child drowning in their communities, an area 

with limited exploration in existing literature.202,264  

5.5.2. Research Setting 

This study was conducted in seven villages in all districts (West Lombok, North Lombok, East 

Lombok, Central Lombok, and Mataram districts) of Lombok Island, West Nusa Tenggara Province 

of Indonesia, representing coastal and inland communities, and child exposures to beaches, oceans, 

rivers, and other hazards around the household. West Nusa Tenggara was chosen as the study site 

due to its high under five drowning rates of 12.6/100,000 for males and 6.1/100,000 for females in 

2019259 and its predominantly rural character and status as one of Indonesia’s poorest health-

performing provinces2,390-392. The province is characterised by a blend of rural villages, agricultural 

areas, and growing urban centres, with the province’s economy largely reliant on agriculture and 

fisheries 390-392.  While West Nusa Tenggara hosts urban centres with some degree of urbanisation 

and economic activity, a substantial proportion of the province's population resides in its 1,021 

rural villages (called 'desa' in Indonesia's administrative hierarchy), in contrast to 141 urban sub-

districts (known as 'kelurahan', the urban administrative equivalent of 'desa').390,391 

In 2023, 19% of its population lived below the national poverty threshold, and many barely 

above it, with key health indicators, such as infant mortality (25 per 1,000 live births) and under-

five mortality (29 per 1,000 live births), remaining among the nation's highest in 2022.271-273 

Economic disparities persist, and as reported by the United Nations International Children 

Emergency Funds (UNICEF) 1, only half the population has access to basic sanitation at home, 

heightening the risk of child drowning near open water bodies. UNICEF also reported that only 20% 

of 3-year-olds and 40% of 4-year-olds in West Nusa Tenggara are in preschool, whereas preschool 

attendance is higher in more developed provinces.1 For instance, in East Java, where the per capita 

GDP is nearly 2.5 times that of West Nusa Tenggara, 40% of 3-year-olds and 80% of 4-year-olds 

attend preschool.1,267,393 This limited access to early childhood care and education does not align 

with the World Health Organization's (WHO) recommendation to promote daycare as a child 

drowning preventive measure for high-risk under-5 populations.7,59,70,99 
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5.5.3. Sample Selection and Recruitment 

Participants were eligible for inclusion if they were parents of children under the age of five or 

village community leaders, residing in villages of densely populated sub-districts located in coastal 

areas and/or near the inland water bodies of Lombok Island, West Nusa Tenggara Province of 

Indonesia. Parents were selected due to prior research highlighting their supervisory role as pivotal in 

preventing child drowning in LMIC.41,157 Village community leaders, such as village chiefs, elders, 

religious figures, and voluntary community health workers, were chosen for their deep community 

connections and understanding of local community norms and practices.277  

Recruitment employed purposive and snowball sampling, facilitated by village chiefs and 

community health workers to identify critical informants with substantial insights into the subject. Face-

to-face recruitment occurred during social village meetings and activities. Interested individuals were 

provided with a detailed information sheet and a consent form. Data saturation determined the final 

sample size of 62 participants. 

5.5.4. Data Collection 

Between October 2023 and March 2024, seven focus group discussions (FGDs) (n=62) were 

conducted at various community locations in the local language. This methodology facilitated in-depth 

data collection, capturing individual narratives and personal experiences regarding child drowning, as 

well as group-level insights into community norms, practices, and decision-making processes related to 

child drowning prevention. Participants from both groups (parents and village community leaders) were 

included together in the same FGD. This approach can facilitate discussions where different perspectives 

interact simultaneously, potentially leading to deeper insights into shared concerns or differing 

viewpoints. It also allows for the articulation of nuances of the issue and dimensions of social dynamics 

that might not emerge as readily in separate groups.292 

Written consent to participate in the study, as well as permission to be audio-recorded, was 

obtained from each participant. Characteristics such as age, gender, education, occupation, number and 

ages of children, and details about the home environment, including nearby water bodies in 

participant’s community and dwelling, were collected via a household demographic questionnaire at 

the start of each focus group (Appendix 7). 

A moderator guide was developed by the research team members and informed by the HBM 

and the findings of the previous scoping review.61,187 The moderator guide was then translated into 

Indonesian language. Prior to the implementation, the lead researcher (MC) pilot tested the moderator 

guide for face validity, resulting in minor modifications of the prompts (Table 5.1).  
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Table 5.1. Focus Group Moderator Guide’s Domains of Enquiry and Examples of Follow-Up Questions 

Domains of enquiry and examples of follow up questions and probes Constructs of Health Belief 
Model applied 

• Q1. “Could you tell me some of the activities your family engaged with around water 
bodies?” 
- Family’s relationship with water:  

• “Could you tell me about your family’s and children’s activities around water?” 
• “Could you tell me what water bodies exist in your community and in and 

around your home?” 
• “Could you tell me your use of watercrafts and flotation devices on board?” 

- Supervision for children:  
• “Could you tell me who in your family is responsible to supervise children while 

they are doing activities around water?”  
• “Could you tell me more about your family structure and the main caretaker in 

your household?” 

• Perceived susceptibility 
 

 
 
 
 
 
 

• Q2. “What do you think are the greatest health concerns for your community?” 
- “How important do you think drowning is as a health issue in your community?”  
- “Where do you think drowning fits among these greatest health concerns in your 

community?” 
- “Have you ever experienced/witnessed/heard stories about drowning events in your 

community?”  
- “Are you aware of local beliefs and practices surrounding the issue of drowning in 

your community?” 

• Perceived susceptibility 
• Perceived severity 
• Cues to action 

 

• Q3. “Who do you think is at most risk for drowning in your community?”  
• Q4. “What do you think of drowning as a cause of injury/death for children?” 
• Q5. “What do you think are the reasons that might cause a child to drown?”  
• Q6. “Can you tell me about aspects of the environment and community in which you 

live that could increase the risk of a child drowning?”  

• Perceived susceptibility 
• Perceived severity 
• Perceived barriers 
• Self-efficacy 
• Cues to action 

• Q7. “What are some of the things that might make it hard to keep children safe from 
drowning?”  

• Q8. “Can you tell me about how and what have you taught your children about water 
dangers?”  

• Q9. “What would you like to see put in place to prevent children from drowning in your 
community?”  
- “Who do you think are responsible for preventing drowning?” 
- “Where do you get your information on drowning prevention from?”  

• Perceived barriers 
• Perceived benefits 
• Self-efficacy 
• Cues to action 

 

Two Indonesian researchers (MC, PBF) facilitated the focus groups, with one (MC) facilitating 

discussions and the other (PBF) taking notes. Both were fluent in Indonesian, Sasak, and English. 

Discussions were primarily in Indonesian, but participants could also use the local Sasak language. Each 

group lasted 50 to 60 minutes and consisted of five to twelve participants. 

Discussions were audiotaped and transcribed verbatim. The Indonesian transcripts were 

translated into English by the lead researcher (MC) and then back into Indonesian by another team 

member (PBF) to ensure accuracy. Senior researchers (SGD and RCF) reviewed a subset of translated 

transcripts to verify data accuracy. 
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5.5.5. Analysis 

Translated transcripts, demographic data, and field notes were entered into NVivo Version 20. 

This study employed thematic analysis (TA), guided by Braun and Clarke’s framework300, for its suitability 

in exploring child drowning in Indonesia, offering a flexible method to investigate a range of research 

questions in this under-explored area. While this study acknowledged the theoretical grounding 

provided by the HBM 187 and integrated it into a deductive approach to analysis, the analysis favoured 

open and organic coding. Themes emerged through iterative data immersion, reflection, and 

questioning, underscoring the subjective and interpretative nature of TA. Thus, researcher reflexivity is 

crucial, rather than emphasising objectivity, reliability, or coding accuracy, aligning with reflexive TA 

principles which allow for flexibility and adaptability.300,302,303 This approach allowed for in-depth 

exploration and interpretation, uncovering rich insights into the complexity of child drowning in 

Indonesian communities. 

The TA progressed through several stages.300,302 First, data immersion involved the researchers 

thoroughly familiarising themselves with the dataset by repeatedly reading focus group transcripts. 

Second, code development entailed generating initial codes across the dataset by systematically 

labelling segments of data representing meaningful concepts, ideas, and patterns. The researchers 

started with deductive coding based on the theoretical framework of the HBM to guide the initial stages 

of analysis. However, as analysis progressed, new sights emerged organically beyond the original 

framework. This approach allowed for a nuanced exploration of both theoretical expectations and 

unexpected findings within the data, reflecting a balance between deductive and inductive approaches. 

Thirdly, relevant codes were grouped together into potential themes. The next step was iterative 

organising, structuring, and refining of data to capture key concepts and phenomena within the data 

set. This was followed by clearly defining each theme, setting its scope and boundaries, developing its 

narrative, and giving it an informative name, ensuring that each theme was distinct and coherent. The 

researchers then moved beyond descriptive analysis to interpret the meaning and significance of the 

themes within the research context, exploring relationships between themes, considering how specific 

social, cultural, and historical contexts shaped meanings, identifying underlying assumptions or 

theoretical frameworks, and considering the broader implications of the findings. The findings were 

subsequently organised and presented in a thematic table (Table 5.3), which provided detailed theme 

definitions and scopes and representative excerpts of each theme. The researchers then developed 

narratives for the four identified themes, integrating the data and providing the contextual basis, as 

presented in the Results section of this publication.300,302 
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5.5.6. Researcher reflexivity on positionality 

This study acknowledges the positionality of two Indonesian researchers (MC, PBF) as middle-

class, well-educated medical doctors, alongside the senior researchers' (RCF, SGD) non-Indonesian 

backgrounds. Both Indonesian researchers are from Lombok, fluent in Sasak and Indonesian, offering a 

unique connection to the region. Throughout the analysis, the researchers consistently reflected on and 

critically examined how their socioeconomic positions, privileges, and assumptions, as well as the power 

dynamics with the underserved populations studied, might introduce biases, and they explored 

strategies to mitigate them. Advice from community leaders and prolonged engagement at the study 

site deepened the researchers' understanding of the research setting and participants, centring 

community voices and ensuring an authentic representation of participants' perspectives. 

5.5.7. Rigor 

To ensure the dependability, credibility, conformability, and transferability of the study, 

several measures were taken: 1) Purposive sampling; 2) Prolonged engagement at research sites to build 

rapport with participants and to gain full understanding of participants’ narratives, 3) Collection of 

participant demographics; 4) Continual reflection on assumptions and biases; 5) Member-checking, 

conducted both informally during each FGD to immediately verify findings, and formally through follow-

up interviews after FGD transcriptions, to validate the interpretation of the data collected; 6) Back-

translation to validate data accuracy; 7) Iterative cycles of coding, interpreting, and reflecting on data; 

8) Consensus discussions on themes and theme definitions; 9) Inclusion of direct quotations as evidence; 

and 10) Establishment of an audit trail of data collection and analysis.303,308 

5.5.8. Ethics Approval 

Ethical approval was granted by the University of Mataram - Indonesia (Ethics Approval number 

044/UN18.F8/ETIK/2024) and acknowledged by James Cook University's Human Research Ethics 

Committee (External HREC Approval Acknowledgement reference number H9088). 

5.6. Results 

Sixty-two parents of children under five years of age and village community leaders participated 

in the focus groups. The majority were female (n=47, 75.8%), aged between 25-44 (n=32, 51.6%), and 

had not completed primary education (n=36, 58.1%). Most participants recruited were mothers of 

children under the age of five (n=33, 53.2%), followed by village community leaders (n=23, 37.1%) and 

fathers (n=6, 9.7%) (Table 5.2). The village community leaders were predominantly parents of children 

aged over five years or grandparents of children under five. This demographic composition provided a 

deeper understanding of the community context surrounding child drowning. 
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Table 5.2. Focus Group Participants’ Characteristics and Home Environment 

Focus group participants’ characteristics and home environment (n=62) 
  n % 

Gender Female 47 75.8 
Male 15 24.2 

Age group 18-24 years 6 9.7 
25-34 years 16 25.8 
35-45 years 16 25.8 
44-54 years 11 17.7 
55 and above 13 21.0 

Education level Did not complete primary education 36 58.1 
Completed primary education 14 22.6 
Completed high school 12 19.4 

Occupation Homemaker 34 54.8 
Daily labourer 7 11.3 
Farmer 4 6.5 
Fisherman 2 3.2 
Others 15 24.2 

Number of children 0 1 1.6 
1 10 16.1 
2 11 17.7 
3 16 25.8 
4 12 19.4 
5 and over 12 19.4 

Number of children under the age of 
five 

0 23 37.1 
1 28 45.2 
2 11 17.7 

Water bodies exist within 500 metres 
from participant’s home 

Wells 62 100.0 
Ditches 46 74.2 
Creeks 46 74.2 
Rivers/larger streams 13 21.0 
Beaches 12 19.4 
Ponds 1 1.6 

Water bodies exist in and around 
participant’s home 

Wells 60 96.8 
Bathtubs (serves as water containers) 50 80.7 
Bucket 55 88.7 

 

Data analysis revealed four key themes: a) Concepts of drowning as an issue; (b) Perceived 

preventability of child drowning; (c) Drowning risk factors; and (d) Implications of cultural norms and 

collectivism in childrearing practice on drowning risk. Results are presented below under each theme 

heading and summarised in Table 5.3, which includes further illustrative participant quotes. 

5.6.1. Theme 1 – Concepts of Drowning as an Issue 

Most participants across all age groups, particularly village community leaders aged 55 years 

and above, did not perceive drowning as a risk in their community. Those who did view drowning as a 

possibility, mostly saw it as an issue for those who lived near a beach. Only a few participants 

acknowledged drowning as a health concern in the community, mostly those who had personal 

experience of a non-fatal child drowning incidents in their home or community.  
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“There is no such thing [as children drowning]. Maybe it’s them who live by the beach. Perhaps 

they are the ones who should pay more attention and supervise their children. It (drowning in 

children) seems like too far away of an idea.”  

Group 3, female, participant ID number: G3F1 

“Actually, at times we are worried about it [drowning], especially when the kids are playing in 

the streams. That is why we look for them when they’ve been gone playing for too long.”  

Group 2, female, participant ID number: G2F4 

Overwhelmingly, participants had considered drowning as a risk for adults working on the 

open seas. However, they had not considered the susceptibility of children drowning and showed 

limited awareness of the possibility of children drowning in and around the home environment. 

“I think maybe it [drowning] is for people who work at the sea. Boaters, fishermen go to the 

sea every day. Drowning depends on the location, really. If it’s in and around the home, where 

would these children drown?" 

Group 2, male, participant ID number: G2M2 

While some participants recognised that drowning could be serious and cause death, many, 

particularly those who appeared to be in older age groups, downplayed its severity. Most participants 

cited other illnesses such as fever, respiratory tract symptoms, and diarrhea as the primary health 

concerns for children in their community, with little consideration of drowning. 

“No, not death [by drowning]. No. Maybe [drowning causes] like regular runny nose, from 

inhaling the water.”  

Group 1, female, participant ID number: G1F3 

"The most important health problems here are usually related to children’s illnesses. Fever, 

coughs, shortness of breath. But these kinds of illnesses are common in this village." 

Group 5, female, participant ID number: G5F2 

Some participants who appeared to be in younger age groups were more likely to recognise 

the severe consequences and potential fatality of drowning. Many of these participants cited acquiring 

awareness of the fatal consequences of drowning, including in children, from various media outlets, 

including news broadcasts on television and social media, emphasising the importance of preventive 

measures, particularly parental supervision of children. 
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“Drowning is important, and it is fatal because it can cause death from lack of oxygen. Children 

can pass out from it.  It is a serious matter. 50:50 chance of survival, between life or death.”  

Group 6, male, participant ID number: G6M1 

“There are more news reports on drowning deaths these days, including those involving 

celebrities. If any celebrity or their children drown, we become more aware. The news report 

becomes a lesson for us that we need to be more cautious. We need to be careful not to trust 

other people too easily, including in letting our children be supervised by others.” 

Group 6, female, participant ID number: G6F1 

Interestingly, none of the participants mentioned how non-fatal drowning can cause injuries 

or disabilities. While some participants acknowledged the consequences of non-fatal drowning, they 

primarily referred to it as an 'illness' resulting from drowning, with no mention of injuries or disabilities 

caused by drowning.  

“Drowning can cause illness from wrongly inhaling the water.”  

Group 1, female, participant ID number: G1F2 

“Not only can drowning cause an illness in children, but drowning can also cause children to 

die.”  

Group 4, female, participant ID number: G4F1 

Some participants reported that witnessing non-fatal child drowning incidents in their home 

and community changed their perception of children's susceptibility to drowning and the potential 

severity of its consequences. These incidents also heightened their awareness of the importance of 

providing constant supervision for children. 

“My child almost drowned. My youngest child. Four and a half years old… My child almost 

didn't have the strength to survive, because he is still very young. I was the one who was being 

careless. I asked my son’s friend to watch over him, but he didn’t pay attention. I left both of 

them to play, thinking they would be fine. I went inside. The water level was very shallow, so I 

didn’t think my son could drown in it, but apparently, children can still drown in shallow waters. 

It [the experience] must have changed my opinion [on child drowning risk]. Accidents could 

happen and cause deaths.” 

Group 6, female, participant ID number: G6F3 



Unintentional Drowning in Indonesia 163 
 

 

5.6.2. Theme 2 – Perceived Preventability of Child Drowning 

Many participants viewed child drowning as “accidents”. They perceived drowning incidents 

as unexpected and inevitable occurrences rather than preventable events that can be mitigated through 

appropriate measures. Some participants also described drowning as unintentional events.  

“I think drowning is similar to road traffic accidents. It is an accident caused by carelessness.” 

Group 6, male, participant ID number: G6M1 

“Children drown if they slip. Slip and fall into the water.”  

Group 1, female, participant ID number: G1F2 

Participants' perception of the inevitability of child drowning incidents is influenced by deeply 

rooted cultural and religious-based fatalistic beliefs surrounding drowning. Many participants cited local 

cultural and religious beliefs, attributing drowning to destiny or supernatural causes such as 'spirits'.  

“In our culture, in Sasak culture, death is our destiny, the end of life. It is a promise already 

made by God, determining how our lives will end. If drowning is our destiny, we must accept 

it.” 

Group 4, female, participant ID number: G4F1 

“Well, there are local beliefs. It’s, I don’t know how to explain it because these things cannot 

be seen with our eyes, but the water spirits are believed to drag people in. Logically, perhaps, 

if we would like to rationalise, there could be a whirlpool in the water that drags people in. But 

people still believe in such things. There are sacred places and sacred waterways believed to 

cause people to drown.” 

Group 6, male, participant ID number: G6M1 

However, some participants, despite believing drowning is inevitable due to destiny, still 

recognised the importance of taking preventive measures, especially for their children. They outlined 

specific safety skills children need to be equipped with, particularly swimming ability, and safety 

approaches parents would adopt to reduce the risk of their children drowning, such as providing 

supervision and attempting to access lifejackets on public boats, even though lifejackets are often not 

provided to passengers.  

“If the boat goes down, you’re going to drown. That’s it. If I’m on my own, yes, I can say it 

[drowning] is my destiny, I can accept that. But if I’m with my kids, I don’t think I can accept 

that [drowning] that easily, that I’m going to drown with my children. That’s why I’m looking 
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for a safer spot on the ferry … if the winds were strong, we told our children to sit under the 

lifejackets, near where the lifejackets were hanged, as if we could quickly grab them 

[lifejackets].”  

Group 4, female, participant ID number: G4F3 

“Child drowning happens because no children here know how to swim.”  

Group 5, female, participant ID number: G5F6 

5.6.3. Theme 3 – Drowning Risk Factors 

Participants identified a range of risk factors that make children vulnerable to drowning 

including age and gender of the child, behavioural practices, and exposure to water hazards in the wider 

home, community, and natural environments.  

Age of children was discussed as a risk for drowning with younger children being perceived as 

being particularly vulnerable. Some participants reported incidents of younger children drowning in 

public aquatic environments such as beaches. Several others recognised that children are prone to 

drowning but believe that such incidents will occur outside of their community. 

“There [on the beach], we often heard people drowned, especially little children.”  

Group 4, female, participant ID number: G4F1 

“Young kids are prone to drown. Kids from other villages. Not here.”  

Group 1, female, participant ID number: G1F7 

Others viewed adolescents or young adults to be at particular risk, basing their views on past 

incidents observed in their communities and reported on the news, including on social media. Some 

participants attributed the heightened risk in adolescents to the difficulty of supervising them, their 

newfound independence, and their tendency to engage in unsafe water environments influenced by 

peers. 

“There were drowning cases in Bima, I heard. There were several cases of drowning there, 

where young men drowned in the streams. Drowning is also commonly heard where I’m from, 

in my village. Also, many drowning cases here in Lombok.  I heard it some time ago on tv and 

on social media, of a young man drowned and being carried by the stream up to Ampenan [a 

coastal sub-district in Mataram, Lombok Island].” 

Group 5, female, participant ID number: G5F6 
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“When our children were younger, they only played around the house. But once they grew 

bigger, it’s a different level of delinquency, isn’t it? They can travel outside of the village by 

themselves. They can go to the bathing ponds by themselves” 

Group 2, female, participant ID number: G2F1 

Participants had differing views regarding whether gender was a risk factor for drowning.  

Some suggested boys were more prone to being “naughty” and disobey parents' advice to stay away 

from open or unsafe water bodies, hence more likely to drown, while others saw no difference in 

drowning risk between boys and girls and perceived that drowning could result from “naughty” 

behaviour in both. 

“I think boys and girls these days are the same regarding the risk of drowning. Both can be 

naughty.”  

Group 4, female, participant ID number: G4F1 

Participants discussed various environments posing drowning risks for children, including 

natural, built, and home settings. Most cited natural aquatic locations, emphasising beaches and open 

seas as the main locations of concern, while some also mentioned larger rivers and lakes. 

“In general, everyone has the risk to drown on the beach, with big waves, and people who 

cannot swim. I once helped rescue a female who was drowning on the beach … I helped drag 

her out of the water.”  

Group 6, male, participant ID number: G6M1 

Participants recognised bathing pools/ponds as potential drowning sites. Participants 

described that bathing pools/ponds can be either man-made structures resembling swimming pools, 

albeit shallower and smaller, or modified natural water sources with embankments and coping built 

around them (Figure 5.1). Locals, especially in rural areas, often lack swimming skills, hence referring 

these facilities as 'bathing pools' or 'bathing ponds' for dipping and cooling off rather than swimming. 
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Figure 5.1. Examples of Water Bodies in Participants’ Community and Home  
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Many participants noted children often went to bathing pools without parental or lifeguard 

supervision, heightened their risk of drowning. Some mentioned that the low entrance fees of privately 

owned bathing pools make them accessible to children. Participants also noted that these pools do not 

require parental attendance or impose minimum age limits for children. 

“The children went there [to public bathing pools] with their friends. So, I think they could 

drown without the parents knowing. We call it “Kolam dua ribu” [in English: in English: ten US 

dollar cents bathing pool, referring to the entrance fee, referring to the entrance fee]. Some of 

the pools are quite deep, and these kids can plunge into the deeper pool, and nobody will 

know.”  

Group 2, female, participant ID number: G2F5 

“Children can enter these bathing ponds without parents, any time they wish.”   

Group 4, female, participant ID number: G4F3 

Several participants, particularly those who appeared to be younger parents, recognised the 

risk of child drowning at home. They identified 'tubs' or 'bathtubs', common as water containers inside 

Indonesian bathrooms, along with buckets and uncovered wells (example provided in Figure 1), as 

potential drowning sites in and around home. Incidents of non-fatal drowning in these household water 

sources were also cited by some participants. They mentioned that the drownings occurred when they 

were not supervising their children while playing around water in and around their homes. 

“My son was also once played in the bathtub and almost drowned! I wasn’t aware of that 

because he was playing in the bathroom. People here don’t close their doors, their bathroom 

doors, so children can walk in and out … I heard the sound; “Gulp. Gulp.” It was my son! I wasn’t 

aware of him drowning. I thought, where is my child? The next thing I saw was his head was in 

the tub! He was still little at that time. Five years old.” 

Group 5, female, participant ID number: G5F1 

Unprotected wells and ditches in communities were also perceived as environmental risk 

factors of child drowning. Some participants mentioned that they had covered their wells to prevent 

children from falling in. However, they noted that some community members still maintain open wells 

in their houses. 

“Yes, kids were curious about the uncovered well and what was inside, so they got closer to it 

and peeked in. We were worried about the possibility of children falling into the well, so most 

of us have covered our wells.” 
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 Group 2, female, participant ID number: G2F1 

“But no one worries about the possibility of falling into wells. If there are any children playing 

around the well, we just need to yell at them to stop playing around the well.” 

Group 2, male, participant ID number: G2M1, owns an open well in his house 

Participants identified various weather conditions as environmental risk factors for drowning, 

particularly during the rainy season. They also highlighted the dangers posed by powerful waves, high 

tides, and strong offshore winds, which increase the risk of drowning both in natural water bodies and 

during water transport-related incidents.  

“I tell them [the children] not to go around water during the rainy season, because the water 

will rise, and we might get carried away by the water flow.”  

Group 7, female, participant ID number: G7F1 

In addition to rainy season flooding, most participants, whether coastal or inland residents, 

voiced their concerns about earthquakes and the risk of tsunamis. They referenced the 2018 series of 

6.9 magnitude earthquakes in northern Lombok, which triggered small-scale tsunamis on the northern 

coast of the island, as a significant event that heightened their awareness of their susceptibility to 

tsunamis and the associated risk of disaster-related drowning. 

“We were afraid of the seawater! Nowhere felt safe! … We’re not afraid of floodings, but we’re 

very afraid of tsunamis!”  

Group 2, female, participant ID number: G2F4 

While several participants viewed lifejackets as an important safety device, most stated that 

lifejackets were rarely available or used on public boats. This lack of access to lifejackets was seen as a 

factor contributing to their vulnerability to drowning in watercraft-related incidents. 

“No one on board of boats use lifejackets. Never. The boat crews never let people know that 

we must use lifejackets and where the lifejackets are stored. And I have took a few boat and 

ferry rides, to Bali and to Java, but no such information on lifejackets. Sometimes there were 

lifejackets around, sometimes no lifejackets can be seen around. But no there were no 

information on that, especially on smaller boats.”  

Group 2, male, participant ID number: G2M1 
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Many participants identified children's behaviours as drowning risks. Some perceived 

children’s behaviours as “naughty” which led them to being in risky situations. Meanwhile, some 

participants who appeared to be younger parents, attributed the risky behaviour to children being 

naturally curious and active as part of their developmental phase. 

“Mostly, it depends on the child’s bravery. Even though the parents have watched their 

children, but children can be stubborn.”  

Group 5, female, participant ID number: G5F3 

“Especially children around the age of 5 years old. That’s why we need to supervise them 

closely. They’re very active around this age. We need to watch them, what are they playing, 

how they are playing.” 

Group 6, male, participant ID number: G6M1 

5.6.4. Theme 4 – Implications of Cultural Norms and Collectivism in Childrearing Practice on 

Drowning Risk 

Participants highlighted the crucial role of supervision in preventing child drowning and 

discussed cultural norms and practices related to childrearing. Predominantly, participants across 

different age groups and both genders noted the cultural significance of mothers in childrearing. 

Participants described traditional gender roles in childcare and household duties, where mothers were 

primarily responsible for child safety alongside household chores, while fathers were seen as providers. 

Many mothers expressed challenges in balancing these responsibilities. 

“The younger kids are usually with the mothers. While we hand-wash the clothes, with the 

water from the well in the buckets, our kids also play around the well and buckets. They’re with 

us. We tell them not to play far near the streams or ditches. We're afraid that they may slip 

and fall into the water.” 

Group 2, female, participant ID number: G2F2 

"As a stay-at-home mother, who must do everything by myself, yes, it is particularly difficult to 

balance between completing house tasks and taking care of my children. But it’s different for 

men. It seems as if men only need to earn money and that’s it. Meanwhile, women must wash, 

cook, clean the house, care for the children, some also work—everything." 

Group 5, female, participant ID number: G5F6 
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Most participants also highlighted the cultural tradition of involving extended family, including 

in-laws, grandmothers, and older children, and neighbours in caring for young children. Mothers are 

often unable to provide constant supervision for their children, leading them to rely on their older 

children or children in the neighbourhood to supervise their children while playing, including around 

water bodies. These practices could either protect children from drowning or heighten their 

vulnerability. 

“Children can be watched by in-laws. Or helped by their grandmothers, usually. Many members 

in this community play an important role in caretaking children. The grandparents, aunts, 

neighbours. We could watch each other’s children.”  

Group 6, female, participant ID number: G6F1 

“The children will watch themselves. It is common here in the village. They’ll take care of each 

other.”  

Group 7, female, participant ID number: G7F1 
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Table 5.3. Definitions of Themes and Illustrative Quotes Supporting Interpretations of Themes  

Themes Definition and inclusions Sub-themes Representative excerpts 
Concepts of 
drowning as an 
issue 

Participants’ views and concepts of 
drowning as a public health 
problem in their community, and of 
the severity of drowning 
consequences  

Perceptions of drowning 
susceptibility 

 

“We never worried about drowning. We don’t have people drown around here. Where would they drown? We don’t 
have big rivers or lakes. Maybe for those closer by the beach.” (Group 2, female, participant ID number: G2F1)  

“Maybe it’s fishermen who are more at risk for drowning. People who go to the sea every day.” (Group 7, female, 
participant ID number: G7F2)  

Perceptions of severity of drowning 
consequences 

 

“I never thought about drowning like that (as a cause of injury/death in children).” (Group 1, male, participant ID 
number: G1M1) 

“Children could be ill or die from drowning.” (Group 2, female, participant ID number: G2F5) 
“Yes, death by drowning in children is possible. They could die from swallowing too much water.” (Group 3, female, 

participant ID number: G3F5) 
• Personal experiences shaped 

perceptions on children’s 
susceptibility to drown 

“I entered the bathroom, just by pure coincidence, then I saw the child was already in the bathtub, flailing. The child 
was not conscious. He was limp. I was so scared. Especially for children around the age of 5 years old. That’s 
why we need to supervise them closely. They are very active around this age.” (Group 6, male, participant ID 
number: G6M1, rescued his nephew from drowning) 

“[Name redacted]’s child was once almost drowned. In the bathtub. He put his head into the water in the tub. Yes, 
it could happen around us, especially with young children. And particularly when the tub is large, and the child 
is little. Especially in the bathroom, and with children as young as around 5 years old. You need to accompany 
your children when they are in the bathroom. … Experience is a lesson.” (Group 6, female, participant ID 
number: G6F1, witnessed a non-fatal drowning incident of her neighbour’s son) 

Perceived 
preventability 
of child 
drowning 

Participants’ views that child 
drowning is an inevitable accidental 
event, including underlying local 
cultural and religious beliefs that 
drowning is destined by God or 
caused by the presence of spirits 

Drowning is an inevitable event “Drowning is destiny. It is a tragedy, an accident.” (Group 1, 5th female participant, age group: 25-34 years) 
“Drowning happens because the child slips and falls into the water.” (Group 3, female, participant ID number: G3F2) 
“Drowning is a matter of death. Death comes from God. Death from drowning is usual. It’s destiny. When death by 

drowning is destined for them, it's their fate, as promised by God.” (Group 1, male, participant ID number: 
G1M1) 

“This person, an adult, as old as me perhaps, drowned in a waterfall … The person drowned within minutes and 
cannot be found in those minutes. Perhaps the water has spirits, spirits that wait on it.”  (Group 5, female, 
participant ID number: G5F3) 

Participants’ views that child 
drowning is a preventable event, 
including their logical reasonings 
behind their practices in reducing 
the risk of drowning 

Drowning is a preventable event 
 

“(Child drowning happens) because children are curious. Even if they’re in the swimming pools with their parents, 
for example, pools have different level of depths, and children can just run and plunge into the deeper pool. So 
as parents you need to tell them what to do beforehand.” (Group 4, female, participant ID number: G4F3) 

“Drowning happens because children will go with many friends, but they’re all children. If anyone drowns, they will 
help one another and they will drown, since none of them can swim.” (Group 2, female, participant ID number: 
G2F1) 

Drowning risk 
factors 

Demographic, behavioural, cultural, 
and environmental characteristics 
that participants associated with a 

Age 
• Young children  

 
“Children are the most prone to drown.” (Group 5, female, participant ID number: G5F2) 
“That’s why we are concerned about children going out by themselves, such as to the beach, for we have small 

children.” (Group 4, female, participant ID number: G4F3)  
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Themes Definition and inclusions Sub-themes Representative excerpts 
higher likelihood of drowning event 
taking place. 

• Adolescent and young adults “Teenagers, three teenagers died from drowning.” (Group 6, female, participant ID number: G6F1) 
“… in East Lombok here, some time ago, university students, while undertaking a community project, had their legs 

pulled in by the water. Three university students. They all died.”  (Group 5, female, participant ID number: G5F6)  

Gender “Especially for boys (prone to drowning). It is very difficult to tell boys what to do. They tend not to listen to you.“ 
(Group 2, female, participant ID number: G2F4) 

"Oh no, boys are not more at risk to drown. My granddaughters are much braver than the boys. They are very brave 
in playing with waves on the beach.” (Group 3, female, participant ID number: G3F5) 

Locations 
• Natural environments 

 
“We heard many (drowning) cases these days from the news, especially on the beach.” (Group 6, female, participant 

ID number: G6F1)  
“We don’t have people drown around here. Where would they drown? We don’t have big rivers or lakes.” (Group 

2, female, participant ID number: G2F1) 
• Man-modified bathing 

pools/ponds 
“I tell my kids not to go the public bathing ponds. I tell them you might drown.” (Group 2, female, participant ID 

number: G2F1)  
“Perhaps there will be drowning in places like Narmada [a subdistrict in West Lombok, known for housing water 

springs and public swimming pools and bathing ponds which serve as popular tourist destinations], where there 
are plenty of water-related tourist destinations. Such as in Narmada, in bathing pools and ponds there.” (Group 
5, female, participant ID number: G5F4) 

• Home environments 
 

“Drowning can happen in buckets. People these days have big, tall buckets. So, it’s dangerous, when bathtubs and 
buckets are not covered. But the thing is, because we often use the tubs and the buckets, that, even if they are 
covered, we will uncover and cover them back and forth because we take water from them multiple times a 
day. And children can open them themselves too … The bathtubs here are big sometimes, so children can fit in 
easily. My child can plunge all into it!” (Group 5, female, participant ID number: G5F1)  

“Perhaps children could drown when wells are not covered.” (Group 5, female, participant ID number: G5F2)   

Environmental factors 
• Lack of barriers to water 

bodies 

 
“We truly stress it to them to avoid playing around uncovered wells, to avoid them falling over the edge of the 

wells.” (Group 2, female, participant ID number: G2F1) 
“The ditches in this village are not covered. Ditches perhaps can be covered (to reduce the risk of drowning).” (Group 

3, female, participant ID number: G3F2) 
• Weather conditions “I told my children that when the volume of water on the stream is high, it’s better for you not to go there. I often 

scare them, telling them that you could drown and there will be no one to save you, so that they will not play 
there. Especially during rainy season.” (Group 2, female, participant ID number: G2F4)  

“On ferries, lifejackets are being stored in one area. I observe the weather, usually. If the weather looks bad, I will 
sit near where lifejackets are stored … Everyone can drown, depending on the situation. It depends on the 
weather.” (Group 6, male, participant ID number: G6M1) 

• Disasters “No drowning in this community. We don’t have floodings around here, maybe on the coast, near the sea … No 
drowning. It’s drier these days. It never floods in this area.” (Group 1, male, participant ID number: G1M1) 

“Never heard of drowning, but we have experienced earthquakes, when they said there will be tsunami.” (Group 2, 
female, participant ID number: G2F1) 
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Themes Definition and inclusions Sub-themes Representative excerpts 
Behavioural factors 
• Lifejackets use 

 
“No lifejackets (on board public boats), which irked me, especially because the tides were so strong. There were 

lifejackets on the top deck, but we were not given them to wear. No one gave instructions or warned the 
passengers to wear lifejackets … I observe the weather, usually. If the weather looks bad, I’ll sit near where 
lifejackets are stored.” (Group 6, male, participant ID number: G6M1) 

“No, the boat crews never do that (letting people know that lifejackets must be used and where the lifejackets are 
stored). We took public boat sometimes, going out from the island, with kids. No one use lifejackets. I don’t 
know if it’s available.” (Group 2, male, participant ID number: G2M2) 

• Children’s behaviours 
 

“Drowning happens if the children are naughty. Some of the kids are too naughty. They know that the pond is deep, 
but they are still willing to take the risk.” (Group 2, female, participant ID number: G2F2) 

 “There are always advises that we give them, not to play when the water rises. But kids are stubborn. They will 
always go on their own way with their friends.” (Group 5, female, participant ID number: G5F2) 

“Maybe children being playful with each other causes drowning. Their friends being playful while playing. Young 
children probably don’t understand anything about the danger in water.” (Group 5, female, participant ID 
number: G5F1) 

Implications of 
cultural norms 
and collectivism 
in childrearing 
practice on 
drowning risk 

Participants’ views and practices on 
childrearing, including the influence 
of local cultural and gender norms, 
as well as the involvement of family 
and community members in 
childrearing and supervision 
practices. 

Childrearing practices in the local 
community 

“It’s different with fathers. Fathers leave for work every day, while the responsibility to keep children safe at home 
is with the mothers.” (Group 2, female, participant ID number: G2F1) 

“For me, as a homemaker, it is difficult for me to keep an eye on my children. Here, in this community, usually 
parents have, like, a spare parent, the grandmother, who often act as a caretaker, the second caretaker of the 
children.” (Group 7, female, participant ID number: G7F2)  

“There are always many community members doing their activities around, so they can look after the children from 
any harm.” (Group 2, female, participant ID number: G2F4) 

“I told my older children, to take care of their younger siblings, so they will not drown. And to not take their younger 
siblings to the beach, for fear of them being dragged away by the waves.” (Group 1, female, participant ID 
number: G1F2) 

Supervision while children play 
around water bodies 

“Yes, it’s common here, mothers letting their kids playing on their own. Children often play around streams too. And 
many older children go play further from here, to ponds around here. … Many children are not accompanied by 
their parents while playing around water.” (Group 4, female, participant ID number: G4F1) 

“Yes, it’s common for children here to play unsupervised. Mothers often let children play among themselves, 
because the mothers are probably busy at home as well.” (Group 4, female, participant ID number: G4F3) 



Unintentional Drowning in Indonesia 174 
 

 

5.7. Discussion 

Child drowning is a significant public health issue in Indonesia. As highlighted in the first 

and second stage of the PHM, it is important to understand current parental and community 

perceptions and practices related to child drowning, to better comprehend how child drowning is 

perceived as a public health problem in the community as well as its perceived causes and risk 

factors, to inform future health promotion approaches to address the issue.165,166 This study has 

yielded valuable insights into the community's views on drowning as a cause of childhood 

mortality and injury, as well as identifying contextual factors that put children as risk of drowning 

in Indonesia. 

Despite evidence of child drowning as a leading cause of death among Indonesian 

children259, the study identified a limited understanding regarding children’s vulnerability to 

drowning, its preventability, and associated risk factors. Utilising constructs from the HBM, this 

study identified that most participants were unaware of the susceptibility of their children and 

others in the community to drowning, and the severe outcomes that can result such as injury, 

disability, and death, highlighting the urgent need to enhance public awareness about drowning. 

The study explored HBM constructs to identify perceived risk factors contributing to drowning, 

including being younger children, adolescent, and young adult males, behavioural practices such 

as inadequate supervision and non-usage of life jackets, and broader environmental factors within 

homes, communities, and natural settings. The HBM has been widely recognised and applied in 

various studies to better understand individual attitudes and behaviours towards drowning risks 

and related preventive behaviours.190,394-397 For instance, research by Denehy, Leavy, Jancey, 

Nimmo and Crawford 190 applied the HBM to assess parental and caretakers’ perceptions 

regarding a mass media messaging campaign on child drowning risk. Their study highlighted how 

the model serves to identify the campaign’s effectiveness in communicating children’s 

susceptibility to drowning and the presence of water hazards in and around the home.190 Another 

study by Abercromby, Leavy, Tohotoa, Della Bona, Nimmo and Crawford 394 utilised the HBM to 

explore young adults’ beliefs and practices related to alcohol consumption and water safety, 

revealing the role of sociocultural influences and values in their decision-making regarding alcohol 

consumption during activities around water through the exploration of HBM constructs. 

Participants generally associated drowning with beaches or open seas, despite evidence 

indicating that child drowning incidents often occur in smaller water bodies such as unprotected 

wells, canals, ponds, and streams, similar to those that exist in participants' communities.398,399 

Direct exposure to child drowning incidents prompted some awareness on the likelihood of such 
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occurrences in and around homes, with participants identifying open wells, tubs, and buckets as 

notable risk factors in and around homes, consistent with previous research in other LMIC.363,398-

400 Participants highlighted that they acquired awareness of child drowning risks and 

consequences through media, particularly social media. This underscores the need for enhanced 

strategic communication, aligning with WHO recommendations, via media outlets, including 

social media, with parents being a key target audience, to bolster public awareness on child 

drowning risks and prevention, and to support effective implementation of prevention 

strategies.59   

Due to most participants not having previously considered child drowning as a significant 

issue or one that potentially has serious consequences, there was little discussion about intent to 

change behaviour or practices to prevent drowning.185 While direct exposure to drowning 

incidents prompted some awareness of the issue, most participants were in early stages of 

behavioural change regarding protective strategies.401 Although supervision was acknowledged 

as crucial to prevent child drowning, Indonesian mothers found it challenging to supervise their 

children constantly and often delegated supervision to other family and community members, 

despite previous research suggesting that this practice may be inadequate to prevent child 

drowning.160,196,402  The failure to perceive children being susceptible to drowning and lack of 

acknowledgement of the potential severe consequences of a drowning incident could stem from 

cultural norms accepting drowning occurrences as inherently inevitable and part of destiny. This 

perception of drowning as predestined by fate is similar to what has been reported in 

Bangladesh196 and India278. This view of inevitability of drowning is further compounded by 

inadequate resources and infrastructure in both the home and community level. Therefore, 

further exploration of the local context and social determinants of drowning across Indonesian 

communities is essential to ensure proposed health promotion approaches are effective and 

feasible.  

The study also highlighted a gap in understanding awareness and attitudes towards child 

drowning risks among various community segments, emphasising the necessity for separate 

investigations into parents and community leaders. These studies would inform targeted 

strategies tailored to each group. To develop effective strategies aligned with local contexts, 

beliefs, and practices, a collaborative co-design approach involving researchers, stakeholders, and 

community members is recommended.403-405 Previous research, such as in Australia, has 

demonstrated that co-design effectively customises drowning prevention interventions to meet 

local needs, bolstering community support and ensuring their long-term sustainability.403 Further 
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investigation is needed to assess its applicability in designing culturally sensitive and context-

specific interventions suitable for different community segments in Indonesia. 

While this study provides useful information that enhances our understanding of how 

parents and community members feel about child drowning as an issue and what they see as risk 

factors, further research into comprehensive health promotion strategies, grounded in a socio-

ecological approach, is imperative to achieve effective and sustainable drowning prevention 

efforts in Indonesia. This involves examining the interconnectedness of drowning prevention with 

initiatives such as provision of safe aquatic environments, infrastructure investments, affordable 

childcare and early childhood education, equitable education, rural development, enforcement 

of boating and maritime safety regulations, disaster risk management, and efforts to alleviate 

socioeconomic disparities. This investigation is particularly crucial for socioeconomically 

disadvantaged populations in rural and remote regions across Indonesia's archipelago. 

5.8. Strengths and Limitations 

A strength of this study was the utilisation of the HBM to gain a deep understanding of 

community perspectives on child drowning and its seriousness within their communities. This, 

coupled with insights into risk factors, some of which are specific to the Indonesian context, is an 

important starting point for further research into contextually relevant health promotion 

approaches to address child drowning.  

There are however some limitations that need to be acknowledged. This study was 

conducted on just one Indonesian island, although the sampling approach ensured a diverse 

geographical representation. Indonesia's vast diversity necessitates further research across the 

country to gauge if perceptions of drowning and risk factors align consistently. In addition, 

participants self-selected into the study, which may bias the sample toward those with a particular 

interest in or experience in drowning. This could result in findings that do not fully represent the 

broader community's views. Furthermore, parents and village community leaders were grouped 

in the same focus groups, hence it was not always possible to distinguish between their 

perspectives. This potential overlap in perspectives due to the composition of the focus group 

may have influenced the interpretation of findings, limiting the ability to compare perspectives 

distinctly between parents and village community leaders. 
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5.9. Conclusion 

This qualitative study identified limited community understanding of the preventability, 

vulnerability, and risk factors of child drowning. Utilising constructs from the HBM, this study 

revealed that most participants were unaware of the susceptibility of their children and others in 

the community to drowning, and of the potential severe outcomes of drowning such as injury, 

disability, and death. This highlights the urgent need to enhance public awareness about the 

susceptibility of children to drowning and the severe consequences it can entail. While direct 

exposure to drowning incidents prompted some awareness of the issue, most participants were 

in early stages of behavioural change regarding protective strategies. Further exploration of local 

contexts and social determinants of drowning in Indonesian communities is imperative for 

ensuring effective and sustainable water safety promotion and drowning prevention strategies. 
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Chapter 6 Child Drowning Prevention: A Community-Informed Health Promotion Perspective 

 

 

6.1. Overview 

Title: Preventing child drowning in Indonesia: A community-informed health promotion perspective 

This chapter is presented as a publication manuscript. The formatting of this chapter adheres to 

journal requirements; however, table and figure numbering, as well as referencing, have been aligned 

with the thesis format. The references for this chapter are included within the overall thesis' reference 

list.  

The manuscript has been submitted for consideration for publication in the Health Education 

and Behavior journal. The citation for the publication is: Cenderadewi M, Franklin RC, Fathana PB, 

Devine SG. Preventing child drowning in Indonesia: A community-informed health promotion 

perspective. [Manuscript submitted for publication]. 2024.406 

Building on Chapter 5, this chapter delves into current and proposed measures by parents and 

communities to prevent child drowning. The study findings underscored a predominant emphasis on 

individual-based behavioural interventions, such as swimming lessons for school-age children and 

educational programs on life-saving skills for parents and community members. Moreover, it underlined 

the importance of exploring contextually relevant water safety promotion strategies and fostering cross-

sector partnerships for effective and sustainable drowning prevention in Indonesia. Consequently, the 

study findings informed the subsequent chapters. 
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The authors' contributions are outlined as follows: i) M. Cenderadewi: Conceptualisation, data 

curation, formal analysis, investigation, methodology, project administration, resources, validation, 

visualization, writing – original draft, writing – review & editing; ii) R. C. Franklin: Conceptualisation, 

formal analysis, methodology, resources, funding acquisition, supervision, validation, visualization, 

writing – review & editing; iii) P. B. Fathana: Data curation, investigation, validation; iv)  S. G. Devine: 

Conceptualisation, data curation, formal analysis, methodology, resources, funding acquisition, 

supervision, validation, visualization, writing – review & editing. 

The paper is presented below as the version submitted to the journal. 

6.2. Abstract 

Child drowning is a significant public health issue in Indonesia, however, there remains a lack of 

understanding within communities of the risks and how to prevent it. This qualitative study aimed to 

explore existing and suggested actions undertaken by parents and communities to prevent child 

drowning. Seven focus group discussions were conducted, comprising 62 participants, with parents of 

children under five years and village community leaders from seven villages on Lombok Island, West 

Nusa Tenggara Province, Indonesia. Participants were recruited with purposive and snowball sampling 

methods. The thematic analysis used both deductive, applying constructs of the Health Belief Model 

and the Health Promotion Framework, and inductive approaches. The results highlighted the focus that 

participants placed on individual-focused, behavioural midstream interventions for drowning 

prevention, particularly through initiatives such as swimming lessons for school-age children and 

educational programs on essential life-saving skills to respond to drowning incidents for parents and 

community members. Participants acknowledged the importance of population-focused midstream 

interventions, including implementing safety measures around water bodies and establishing 

community-based safe places for children, as well as upstream interventions, involving advocacy for 

policies, regulations, and intergovernmental agency collaboration. However, there was limited 

understanding on the roles of the education and health departments in preventing child drowning. 

Further research into the formal integration of swimming training into school curricula, the 

development of contextually relevant water safety promotion approaches, and the alignment of cross-

sector partnerships is imperative to ensure effective and sustainable drowning prevention efforts in 

Indonesia. 
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6.3. Introduction 

Child drowning is a significant global public health issue, particularly across low- and middle-

income countries (LMIC), including in Indonesia.6,10,70 Between 2005 and 2019, Indonesia consistently 

witnessed high drowning mortality fatalities among children under five years of age, averaging 2178 

deaths and a rate of 9.67/100,000 annually.259 Children under five years of age residing in the eastern 

part of Indonesia, including in Papua, Kalimantan, Sulawesi, Maluku, and Nusa Tenggara, recorded the 

highest fatalities from drowning.259  

Located in the Southeast Asia region, Indonesia has the world’s fourth largest population of over 

270,200,000 people.11 It is the world’s largest archipelagic state consisting of 17,500 islands, where high 

numbers of hydrometeorological disasters occur annually, further exposing Indonesian children to a 

higher risk of drowning and submersion.11 Unfortunately, there is a dearth of information outlining the 

local context and community perceptions and practices regarding child drowning prevention in 

Indonesia.61 To inform contextualised water safety promotion and drowning prevention strategies, it is 

crucial to firstly develop a clear understanding of parental and community perceptions and practices 

regarding child drowning prevention, and to understand current practices that might put children at risk 

or reduce the risk of drowning.  

Childhood drowning is a complex issue with numerous behavioural, environmental, health and 

social underpinnings, thus requiring a comprehensive and multi-strategic approach to address it 

effectively.41,407-409 This approach should integrate strategies that go across a downstream, midstream, 

upstream continuum, and application of a framework, such as the Health Promotion Framework (HPF) 

can assist in systematically mapping current approaches being used to address childhood drowning, as 

well as identifying other strategies recommended by communities that may not yet be implemented.168 

The HPF is grounded in the reality of inter-related socio-ecological determinants of health, highlighting 

the multidimensional nature of health promotion. It encompasses: (i) biomedical approaches for 

individual risk assessment (downstream approaches); (ii) behavioural approaches to develop awareness 

and skills through health information and social marketing, health education, and skills development 

(midstream approaches), and (iii) socio-ecological approaches for community action and policy 

development to foster healthier environments (upstream approaches).168 This framework was used in 

our study to holistically assess current strategies being used by parents and communities to prevent 

childhood drowning, as well as identifying perceived gaps and areas for improvement and alternative 

strategies that could be implemented to address the multifaceted nature of the issue.  
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Increasing evidence supports the benefit of integrating behavioural science theories to increase 

the effectiveness of health promotion and injury prevention.185 This study applies behavioural science 

theories by utilising the Health Belief Model (HBM).186,187 The HBM suggests that an individual's 

motivation to adopt health-promoting behaviours is shaped by their perceptions of susceptibility and 

severity of the issue, along with the perceived benefits and barriers to action, and their confidence in 

their ability to perform the action (self-efficacy).186,187 By leveraging these constructs of the HBM, this 

study seeks to gain insights into the underlying beliefs, attitudes, and motivations influencing 

behaviours towards water safety, informing the development of targeted interventions in Indonesia.  

6.3.1. Research Aims 

This qualitative study aimed to explore the existing and suggested actions undertaken by 

parents and communities to prevent child drowning. 

6.3.2. Research Questions 

This study answered the following questions: 

1. What are the current practices among Indonesian parents and communities for preventing child 

drowning in their community? 

2. What strategies do Indonesian parents and communities recommend for preventing child 

drowning in their community? 

6.4. Methods 

6.4.1. Study Design 

This qualitative study is a component of a larger mixed-methods inquiry into fatal 

unintentional drowning in Indonesia, comprising three phases: 1) a scoping review61, 2) a population-

based retrospective cohort study 259, and 3) the qualitative investigation reported here. The selection of 

a qualitative design aimed to expand on the findings of the quantitative study, which identified high 

mortality rates among children aged under five years, particularly in eastern Indonesia including in Nusa 

Tenggara.259 The exploratory qualitative approach202,264 enabled exploration into participants' 

perceptions and experiences in identifying and mitigating child drowning risks within Indonesian 

communities, an area underexplored in existing literature.  

6.4.2. Research Setting 

This study was conducted in seven villages across all districts (West Lombok, North Lombok, 

East Lombok, Central Lombok, and Mataram) of Lombok Island, situated in the West Nusa Tenggara 

province of Indonesia. The selection of West Nusa Tenggara as the study location was based on its high 
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under-five drowning rates of 12.6/100,000 for males and 6.1/100,000 for females in 2019, one of the 

highest across all Indonesian provinces.259 West Nusa Tenggara’s rural characteristics and status as one 

of Indonesia’s poorest health-performing provinces, underscored by its high under-five mortality rate 

of 29 deaths per 1,000 live births in 2022, highlighted the significance of investigating the region, as it 

represents the high-risk populations of economically disadvantaged children living in rural areas of 

Indonesia.271-273 

6.4.3. Sample Selection and Recruitment 

Participants in this study were parents of children under five years of age and community 

leaders from villages of Lombok Island, West Nusa Tenggara Province of Indonesia. This age group is 

particularly vulnerable to drowning, making parents valuable sources of information on preventive 

measures. Community leaders, including village chiefs, elders, religious figures, and community health 

workers, were selected for their knowledge of community norms and actions related to drowning 

prevention. By involving both parents and leaders, diverse perspectives were gathered, enriching the 

understanding of prevention strategies at both household and community levels. 

Recruitment utilised purposive sampling to deliberately select participants who possessed the 

knowledge and experiences relevant to the study aims.279 Further to this approach, a snowball sampling 

process was also used with village chiefs and community health workers identifying key informants who 

they thought would provide insight into the topic being explored.283 Face-to-face recruitment occurred 

during social village gatherings. Interested individuals contacted research team members to receive 

detailed information sheets and consent forms. 

6.4.4. Data Collection 

Seven focus group discussions (n=62) were conducted at various community locations 

between October 2023 and March 2024. This methodology captured individual stories and community 

practices related to child drowning prevention, fostering deeper insights and understanding through 

iterative discussions and participant interactions.291,410 Written consent was obtained from participants 

prior to the focus groups commencing. Participant characteristics were collected using a household 

demographic questionnaire before each focus group. The moderator guide, guided by the HBM187 and 

findings of a previous scoping review 61, was tested for face validity prior to implementation, resulting 

in minor modifications of the prompts (Table 5.1). 

Focus group discussions, lasting 50-60 minutes, were facilitated by two female Indonesian 

research team members who are fluent in Indonesian, local Sasak language, and English (research team 

members de-identified for review). The lead researcher facilitated discussions and the second 

Indonesian research team member took notes including observations of interactions during the group 
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discussions. All focus groups were audiotaped with permission and then transcribed verbatim and 

translated into English by the lead researcher. The translated transcripts then translated back into 

Indonesian by the other Indonesian team member and samples in English reviewed by two senior 

researchers to verify data accuracy. 

6.4.5. Analysis 

Translated transcripts, demographic information, and field notes were entered into NVivo 

Version 20. The thematic analysis263 used both deductive analysis using constructs of HBM187 and HPF168, 

and inductive approaches, to identify and report meaningful patterns within the data. After becoming 

familiar with the entire data set by reviewing the interview transcripts multiple times, the lead 

researcher independently coded the data. Coding and excerpts were then reviewed by senior members 

of the research team. Lead researcher and senior researchers continuously reviewed collated excerpts 

for each theme to confirm accurate reflection of the data. 

To ensure the dependability, conformability, transferability and authenticity of the study, 

several measures were undertaken: (i) Purposive sampling; (ii) Extended engagement at research 

locations to foster rapport and acquire a thorough understanding of participants’ narratives, (iii) 

Gathering of participant demographics; (iv) Reflective note-taking and recording of observations; (v) 

Verification of data through member-checking; (vi) Validation of data accuracy through translation 

processes; (vii) Examination of references, codes, and themes by multiple researchers to ensure data 

accuracy and consistency; (viii) Consensus discussions on code definitions, coding of references, and 

themes; (ix) Incorporation of verbatim quotations; and x) Creation of an audit trail detailing data 

collection and analysis.  

6.4.6. Ethics approval 

Ethical approval has been obtained from the Human Research Ethics Committee (HREC) of a 

university in Indonesia and acknowledged by an HREC of a university in Australia (institutions de-

identified for review). 

6.5. Results 

Sixty-two participants, comprising mothers (53.2%, n=33) and fathers (9.7%, n=6) of children 

under-five and village community leaders (37.1%, n=23), were involved in the focus groups. 

Predominantly female (75.8%, n=47), the participants were primarily aged between 25 and 34 (25.8%, 

n=16) or 35 to 44 years (25.8%, n=16), with the majority not completing primary education (58.1%, 

n=36) and identifying as homemakers (54.8%, n=34) (Table 5.2).  
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Data analysis revealed five key thematic areas related to the current strategies that were being 

undertaken to prevent drowning and potential prevention strategies suggested by participants: (i) 

Stakeholders in drowning prevention responsibility; (ii) Health information and communication agents; 

(iii) Community education and skills development; (iv) Community action; (v) Policy development and 

enforcement. Findings are detailed below under respective theme headings and synthesised in Table 

6.1, which also features additional participant quotations for clarity. 

6.5.1. Theme 1 – Stakeholders in Drowning Prevention Responsibility 

Participants shared their perspectives on the stakeholders they felt were responsible for 

preventing drowning. Across all age groups, most participants viewed parents as the main actors 

responsible for preventing drowning in children. 

“Parents would be responsible [to prevent drowning]. It’s impossible to rely on the 

government for everything. It’s too far-fetched.”  

Group 4, female, participant ID number: G4F3 

 Participants highlighted the shared responsibility of government sectors in preventing 

drowning. They emphasised the involvement of child protection services, rescue agencies, 

environmental departments, the fire department, and the tourism department as key actors in child 

drowning prevention. Non-governmental stakeholders were not mentioned. 

“There must be socialisation, information, education session[s], provided by the local 

government, from relevant government stakeholders, such as the ones dealing with the 

environment and with child protection. … from child protection agency, SAR [Search and 

Rescue] team, firefighters. Those involve in rescue efforts.”  

Group 6, male, participant ID number: G6M1 

Meanwhile, only one participant cited the education department's responsibility in drowning 

prevention, stressing the need to include swimming lessons in school curriculum. No mention was made 

of the education department's involvement in other prevention aspects or of the health department's 

role in child drowning prevention. 

“I think the government is also responsible [for drowning prevention]. I think 

swimming lessons could be a part of the school’s curriculum. … it doesn’t need to be a total 

revision of the curriculum. This could be just as a supplementary.” 

Group 7, female, participant ID number: G7F1 
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6.5.2. Theme 2 – Health Information and Communication Agents 

Participants discussed various health communication strategies focusing on fostering 

attitudes, beliefs, and behaviours to prevent drowning. These included family-focused approaches and 

government-led initiatives.  

Most participants emphasised the need for government-supported health information on 

child drowning prevention. Some stressed the value of in-person sessions to reach communities with 

limited media access. 

“People need to be told what to do by the government, to be informed. Not all of us 

watch tv or get hold of handphone. If we meet like this [face-to-face], it is better for the 

mothers, to let the mothers know what they should do.” 

Group 7, female, participant ID number: G7F1 

Many participants shared their practices of teaching children about water safety, emphasising 

avoiding natural water bodies in the rainy season and deeper pools/ponds. They also emphasised the 

importance of parental supervision to prevent children from entering water bodies unsupervised. 

“I tell them [the children] not to around water bodies during the rainy season, 

because the water will rise, and we might be carried away by the water flow. I also don’t allow 

them to go the beach with their friends alone. If they want to go to water bodies, they must go 

with us, their parents.” 

Group 7, female, participant ID number: G7F1 

Many participants noted that news reports, including those on social media, about drowning 

incidents, prompted action to improve parental supervision of children around water. 

“Yes, the news from news broadcast and social media [influence my level of 

awareness on drowning]. These days, we get more cautious about taking our children to swim. 

I’m also very worried about having my children being supervised by anyone else. Especially 

children around the age of 5 years old.”  

Group 6, male, participant ID number: G6M1 

6.5.3. Theme 3 – Community Education and Skills Development 

Participants discussed the need for specific skills training to prevent child drowning, 

emphasising the importance of children learning to swim. All stated that public schools, where their 

children attended, provided swimming lessons as part of the Sports/Physical Education class. However, 
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there was variation in the provision of lessons, with some children only receiving them in junior high 

school and others in both primary and junior high school. Participants then commented that the 

infrequency of these school-provided lessons hindered their children's ability to swim proficiently. 

Participants reported that only a single swimming lesson at a public pool was conducted once every 

school semester, equating to one lesson every six months. Consequently, participants felt parents could 

not rely solely on these lessons and needed to teach their children themselves. However, many noted 

that most parents in the community could not swim, making it challenging to teach their children. 

“Swimming lessons are only provided by the school once per semester. That is why 

there’s no way the children can swim, except if their own parents frequently can take them to 

the swimming pool. … [But] the parents themselves here don’t know how to swim. [For the 

school-provided lessons] we need to pay for the swimming pool [entrance fee] and the 

transport [cost] and the pocket money. Around 50 thousand rupiahs [AUD 5] every time they 

go swimming, so it’s a lot. The swimming lessons are for primary school and junior high school 

students.”  

Group 6, female, participant ID number: G6F1 

Many participants noted financial challenges related to transportation and pool entrance fees. 

Some proposed government-funded swimming lessons and local pool facilities to alleviate travel and 

cost burdens. 

“If the government makes a swimming pool, around here, and have the children to 

learn to swim, that would be good.”  

Group 1, male, participant ID number: G1M1 

Some participants suggested government-provided first aid training for parents, particularly 

mothers and community members, to respond to child drowning incidents. 

“The local government, relevant government departments should provide education 

for us, on how to rescue children. Parents need to be informed that if their children are already 

in the water and have drowned, their lives could actually be saved. … So, first aid training, we 

need the education.”  

Group 6, male, participant ID number: G6M1 
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6.5.4. Theme 4 – Community Action  

Participants shared their perspectives and experiences on community actions to enhance child 

safety, suggesting measures such as covering water bodies and creating safe areas for children away 

from water.  

Some participants mentioned the need for community playgrounds, noting that children often 

play near water due to limited safe open spaces. However, participants did not mention the need for 

playgrounds to supervised or fenced. 

“I think [the community needs] a playground. A playground for the children, because 

we don’t have open space here, so children tend to play in the creeks or ditches.”  

Group 1, male, participant ID number: G1M3 

Some participants emphasised the need of establishing daycare and preschool centres in the 

community to mitigate child drowning risk. Participants suggested that childcare centres could provide 

supervision for primary school-age children, while older children were seen as capable of self-care. No 

participants mentioned the need for pre-school children to be supervised in childcare centres. 

"Yes, younger children could be supervised in daycare here, around the age of primary school. 

Junior high students can take care of themselves already. We’re worried about those of primary school 

age. They only care about the fun in playing in the water.”  

Group 2, female, participant ID number: G2F1 

Participants stressed the importance of installing barriers around wells, ditches, streams, and 

ponds in the community to limit children's access to these water bodies. Some mentioned proactively 

covering wells to prevent accidents and noted incidents of people falling into wells, particularly children 

drawn by curiosity, as cues for action. 

“Ditches and streams can perhaps be covered [to reduce the risk of drowning]. … Such 

as with fences from bamboo, so that kids can’t climb over it.”  

Group 3, female, participant ID number: G3F2 

6.5.5. Theme 5 – Policy Development and Enforcement 

Participants discussed the need for community-level policies and regulations promoting water 

safety. The importance of various policies was highlighted, including restricting unaccompanied 

children's access to public bathing pools, monitoring water levels to inform residents about flood risks, 

and enforcing safe boating regulations and safety features including lifeguard presence on public 
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waters. Some believed the government’s limited capacity hindered effective enforcement. While 

participants recognised multisectoral responsibilities,  most showed limited understanding on specific 

sectoral responsibilities for prevention. 

“Streams or ponds, they need to have safety features. … The water level needs to be 

monitored, not to be over their capacity and flood. … In public places such as swimming pools, 

beaches, lifeguards must be present. These days, it is very rare for us to see lifeguards. No 

lifeguards, in fact. Perhaps the government has limited funding. Perhaps the SAR [Search and 

Rescue] team could help. But they [Search and Rescue team] only arrive once a drowning event 

has taken place.“  

Group 6, male, participant ID number: G6M1 
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Table 6.1. Definitions of Themes and Illustrative Quotes Supporting Interpretations of Themes  

Themes Definition and 
inclusions 

Sub-themes Representative excerpts 

Stakeholders in 
drowning 
prevention 
responsibility  

Participants’ views on 
stakeholders 
responsible for 
preventing drowning. 

Multisectoral 
responsibilities 

“I think the most important thing is that the local government needs to reach the people with knowledge, the professionals, to provide education, 
information sessions for each community. … Things we need to pay attention to, regarding the danger of drowning.” (Group 7, female, 
participant ID number: G7F1) 

“Maybe the Department of Tourism [part of the local and national government] could come here to inform us [on drowning prevention].” (Group 
7, female, participant ID number: G7F3) 

“BASARNAS [the Indonesian National Search and Rescue Agency], yes, they are responsible [to prevent drowning]. If there are people drown 
on the beach, BASARNAS will search for them, right.” (Group 3, female, participant ID number: G3F2)  

Parents “Parents would be responsible [to prevent drowning]. It’s impossible to rely on the government for everything. It’s too far-fetched.” (Group 4, 
female, participant ID number: G4F3) 

“It’s the parents that are responsible [to prevent drowning]. Both parents. Some children fear their mother more, but some fear their father 
more. It should be the responsibility of both parents.” (Group 5, female, participant ID number: G5F2)  

Health 
information and 
communication 
agents 

Participants’ views 
and practices on 
prevention strategies 
which promote 
attitudes, beliefs, and 
behaviours that 
prevent drowning. 
This includes 
parenting or family-
focused prevention 
strategies to promote 
water safety-
promoting norms and 
behaviours in the 
family. 

Government “There must be socialisation, information, education session, provided by the local government. … For us, new parents, for example, it is 
confusing if we are to experience it [child drowning]. We need to be educated on how to respond when things like drowning happen to our 
children. That is the most important thing for us. First, education needs to be provided.” (Group 6, male, participant ID number: G6M1) 

“Even on the tsunami, no one came to explain things to us. We only had our information from social media. Social media helps, but I think we 
still need instructions on this [preventing drowning] by the village apparatus, because not everyone is using social media.” (Group 5, female, 
participant ID number: G5F6) 

Parents “We tell them [children] that when it rains, don’t play at the ditches.” (Group 1, male, participant ID number: G1M3) 

“Children are curious. Even if they’re in the swimming pools with their parents, for example, pools have different level of depths, and children 
can just run and plunge into the deeper pool. So as parents you need to tell them what to do beforehand. You need to explain things to 
them. Otherwise, they’ll just jump into any water.” (Group 4, female, participant ID number: G4F3) 

Media “There are more news reports on drowning these days, including from celebrities. Like, if any celebrity or their children drown, we then become 
more aware. The news becomes a lesson for us, that we need to be more cautious. We need to be careful, to not too easily trusting other 
people, including to let our children being supervised by other people.” (Group 6, female, participant ID number: G6F1) 

“Yes, we heard recent news on drowning cases on mass media, that is why we need to be more cautious. We need to supervise better, especially 
on children. During the rainy season, especially.” (Group 5, male, participant ID number: G5M1)  

Community 
education and 
skills 
development 

 

Participants’ views 
and experience on 
specific skills training 
needed to empower 
individuals with the 
knowledge and 
abilities necessary to 

Swimming lessons for 
school-age children 

"No children here have swimming lessons. They learn to swim by themselves. Sometimes the father could take them to the beach. I live near the 
beach, so the kids’ father takes my kids to the beach. There are swimming lessons provided by the school since primary school. Once every 
semester. As long as the child attends this, this grade taking for sport education, they will receive a grade. They will be marked, just by 
attending the session. We have to prepare their transport fee, and entrance fee for the swimming pool. So, the school usually will arrange 
a bemo [a small van used for public transport] and we pay for the cost.” (Group 3, female, participant ID number: G3F5) 

“There are swimming lessons provided by the school, but only for junior high school. About twice a year. Once every semester. They call it grading, 
grading the swimming ability and that’s it. But it is far to swim. My kids are in junior high school, but I still need to drop my kids at the 
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Themes Definition and 
inclusions 

Sub-themes Representative excerpts 

safely navigate aquatic 
environments and to 
assist others in 
distress. 

 

swimming pool, because they cannot ride motorbike. Even the cost of having them go for swimming [lessons arranged by the school] twice 
a year is already difficult for me, let alone more often than twice a year. If it’s, say, once a month, oh no. No. If there is a pool around here 
to swim, the children would love it very much. They probably won’t leave the pool ever! As long as it has swimming instructors.”  (Group 2, 
male, participant ID number: G2M2) 

First aid training “We don’t know how to do that, providing first aid for drowning. We actually need that education. We could only scream for help. We don’t 
know how to help with drowning.” (Group 6, female, participant ID number: G6F3) 

“For us, for instance, we perhaps have only watched in on tv, how to save people who are drowned. But we don’t know how to do it. We need 
to be taught.” (Group 6, female, participant ID number: G6F1) 

Community 
action 

Participants’ views 
and practices on 
community action for 
social and 
environmental 
changes to create 
safer environment for 
children. 

Providing 
unsupervised safe 
places  

“Having a playground for the children perhaps can be done [to prevent child drowning]. A place where young kids could be gathered in one place. 
Especially for younger children. If we could not find our children at home, we only need to look there.” (Group 2, male, participant ID number: 
G2M2) 

“We don’t have any space for children to play around here. If there is a playground, a space to play around here, perhaps children will not go as 
far to play. There is no open space these days. It will be great if a playground can be provided for the children.” (Group 3, female, participant 
ID number: G3F2) 

Providing supervised 
safe places  

“Actually, people here are willing to look after one another, to watch each other’s children. People in the village are mostly helpful to one another. 
If there is a facility, a childcare, in this village, to have the children being watched, that would be helpful to stop the children from playing in 
streams.”  (Group 6, female, participant ID number: G6F1) 

“Such as having a preschool [in the community]. That would be a good idea to prevent child drowning.” (Group 4, female, participant ID number: 
G4F3) 

Barriers “Yes, kids were curious about it [the uncovered well], what was in there, so they got closer to well, they peeked over the well. We were worried 
about the possibility of children taking a plunge into the well. So, most of us have covered our wells.” (Group 2, female, participant ID 
number: G2F1) 

“No ponds or streams are not being fenced. Never. The ditches now often are covered by concrete, like concrete slabs. Actually, not really [ditches 
being covered]. It is [covered] in front of people’s houses only, so it depends on the owner of the house.” (Group 1, female, participant ID 
number: G1F5) 

Policy 
development 
and 
enforcement 

Participants’ views 
that look at policies 
and regulations that 
help create a climate 
in which water safety 
is encouraged or 
inhibited.  

“Bathing pools are not regulated. It should be regulated, that only children that come with their parents can enter, but it’s not regulated. So, any children can enter bathing 
pools any time they wish.” (Group 4, female, participant ID number: G4F3) 

“No one on board of boats use lifejackets. Never. The boat crews never let people know that we must use lifejackets and where the lifejackets are stored. And I have took 
a few boat and ferry rides, to Bali and to Java. But no such information on lifejackets. There should be lifejackets being prepared, as it should. Sometimes there were 
lifejackets around, sometimes no lifejackets can be seen around. But no there were no information on that. Especially on smaller boats. No one tells you what to do.” 
(Group 2, male, participant ID number: G2M1) 
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6.6. Discussion 

Child drowning is a leading cause of death among Indonesian children, especially in 

eastern provinces like West Nusa Tenggara259; however, child drowning prevention remain 

insufficiently understood in Indonesia.61 This study provides insights into community perspectives 

and practices on current protective strategies used to reduce child drowning risk and necessary 

preventive measures within the local context.  

This study revealed a consensus among participants on the importance of individual-

focused interventions for preventing child drowning in Indonesia. Analysing community 

perspectives and actions using the HPF168, it was revealed that participants sought interventions 

including swimming lessons for school-age children and educational programs to enhance 

parents' and community members' knowledge and skills on water safety and resuscitation. 

Although participants showed less clarity regarding the distinction between safe rescue and first 

aid skills, there was a clear recognition of the importance of personal life-saving skills, particularly 

for mothers. This aligns with WHO recommendations to equip parents and community leaders 

with safe rescue and resuscitation skills to prevent drowning fatalities.7,59,99 Drowning incidents 

often lead to fatal consequences, with submersion duration and timely access to cardio-

pulmonary resuscitation reported as critical predictors for survival.411-413 Further research is 

needed to determine effective methods of equipping Indonesian parents and community 

members with safe water rescue and resuscitation skills to intervene in emergencies without 

risking drowning themselves.57 

Participants also acknowledged the importance of both population-focused midstream 

and upstream interventions for drowning prevention. Recognised midstream interventions 

included implementing safety measures around water bodies and establishing community-based 

safe places for children. Upstream interventions included advocating for policies to limit access to 

water bodies, ensuring compliance with safety standards, identifying and addressing potential 

disaster hazards, and promoting interdisciplinary collaboration across government sectors. This 

recognition of midstream and upstream drowning prevention interventions aligns with the tenets 

of the HPF, which advocate for a continuum of multisectoral approaches, encompassing 

educational, behavioural, socio-environmental, and regulatory measures to ensure effective 

prevention at both individual and community levels.37,82,110,163 This resonates with the WHO’s 

recommendation on drowning prevention, which outlines the importance of cross-sector 

partnerships for sustainable nationwide efforts.59,99 
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Although many participants acknowledged the importance of interagency collaboration 

for effective drowning prevention, most had limited understanding of different government 

departments' responsibilities and objectives. Specifically, there was an awareness gap on the 

crucial roles of the education and health departments in child drowning prevention, despite being 

recognised as key actors in many countries’ multi-strategic approaches to drowning.37,110,178,198,414 

In this study, only one participant explicitly mentioned the education sector's responsibility to 

formally integrate swimming lessons into school curriculum. Although participants reported some 

level of swimming lessons were available in schools, implementation was inconsistent, and formal 

integration into the curriculum was lacking.  

Participants lacked an understanding about how responsibilities are coordinated or 

divided between national and local government levels, highlighting the need for improved 

understanding and clarity regarding how different government levels collaborate to address water 

safety. Given Indonesia's archipelagic nature and large population and the multifaceted 

dimension of drowning, there is a pressing demand for systematic integration of drowning 

prevention frameworks across regulatory activities, spanning water safety enforcement, child 

protection, childcare, education, health services, safety infrastructure, boating regulation, 

disaster management, and addressing economic disparities.61 Clear delineation of responsibilities 

and coordination mechanisms among agencies is crucial for cohesive national prevention 

efforts.61  

Participants demonstrated limited awareness of non-governmental stakeholders' 

relevance to drowning prevention, despite past research highlighting their global 

contributions.36,105,110 A previous review indicated non-health sectors often lead drowning 

prevention efforts in many countries, with increasing non-governmental organisations (NGOs) 

involvement in policy, implementation, and research, offering opportunities for aligning child 

drowning prevention with broader health and development goals.110 As recommended by the 

WHO, fostering multisectoral collaboration should begin by identifying and connecting with all 

relevant collaborators, including industry, academia, civil society, NGOs, international bodies, and 

local communities.59 Further research is crucial to engage these stakeholders effectively in 

Indonesia's prevention efforts at all levels. 

Participants recognised the importance of both face-to-face and media communication, 

including social platforms, to raise awareness about drowning risks and prevention. This aligns 

with WHO's recommendation to improve public awareness through strategic 

communication.7,59,70  Understanding Indonesia's local context is crucial for targeted 
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dissemination of child drowning prevention information, facilitating awareness and behaviour 

modification campaigns. These campaigns advocate for political commitment, policy support, and 

behaviour change, aiming to create supportive environments that empower individuals and 

communities to make safer choices, which ultimately reduces the risk of child drowning. As 

recommended by the WHO, these initiatives should be integrated into a strategic drowning 

prevention plan.7,59,70 

While this study provides valuable insights into how parents and community members 

perceived child drowning prevention, further research is imperative for developing contextually 

relevant water safety promotion approaches and the alignment of cross-sector partnerships in 

Indonesia. Investigating social determinants of drowning within the Indonesian context, is vital to 

ensure the effective and sustainable adoption of life-saving practices within underserved and 

culturally diverse communities across Indonesia. 

6.7. Strengths and Limitations 

This is the first study to our knowledge that explores parental and community perceptions 

around drowning prevention in Indonesia. While the sampling method ensured geographical 

diversity between coastal areas and areas around inland water bodies, the study focused solely 

on one specific region of Indonesia. Considering Indonesia's extensive geographical and cultural 

diversity, further research is needed nationwide to determine whether perceptions and actions 

related to child drowning prevention are consistent. Additionally, participants were self-selected 

and might diverge from the broader community's perspectives. 

6.8. Conclusion 

This study highlighted parents and community members' focus on individual-focused, 

interventions for drowning prevention, particularly on educational programs on swimming skills 

for school-age children and life-saving skills for parents and community members. There was 

limited understanding of the roles of education and health departments in child drowning 

prevention efforts. Although participants reported some level of swimming lessons were available 

in schools, implementation was inconsistent, and formal integration into the curriculum was 

lacking. Further research into formally integrating swimming training into school curricula and 

assessing its impact on reducing child drowning rates, developing contextually relevant water 

safety promotion approaches, and fostering cross-sector partnerships are crucial steps to ensure 

effective and sustainable drowning prevention efforts in Indonesia. 
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Chapter 7 Community Perspectives on Disaster-Related Drowning Risks 

 

7.1. Overview 

Title: “The seawater is rising!”: Community perspectives on water-related disaster and drowning risks 

in Lombok, Indonesia 

This chapter is presented as a publication manuscript. The formatting of this chapter adheres to 

journal requirements; however, table and figure numbering, as well as referencing, have been aligned 

with the thesis format. The references for this chapter are included within the overall thesis' reference 

list.  

The manuscript has been submitted for consideration for publication in the International 

Journal of Disaster Risk Reduction. The citation for the publication is: Cenderadewi M, Devine SG, 

Fathana PB, Franklin RC. “The seawater is rising!”: Community perspectives on water-related disaster 

and drowning risks in Lombok, Indonesia. [Manuscript submitted for publication]. 2024.415 

During the qualitative research, a key theme emerged on the community’s concerns and 

experiences on disaster-related drowning risks in their communities. Therefore, this chapter explores 

community perceptions and experiences of disaster-related drowning risks in Indonesia. This study 

underlines the need for resilience building in disaster-prone communities and systematic integration of 

disaster risk reduction strategies into drowning prevention measures and policies. The study findings 

have relevance to the subsequent chapter on WHO-recommended drowning prevention interventions 

and informed the discussion on the final chapter.  
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The authors' contributions are outlined as follows: i) M. Cenderadewi: Conceptualisation, data 

curation, formal analysis, investigation, methodology, project administration, resources, validation, 

visualization, writing – original draft, writing – review & editing; ii) S. G. Devine: Conceptualisation, 

formal analysis, methodology, resources, funding acquisition, supervision, validation, visualization, 

writing – review & editing; iii) P. B. Fathana: Data curation, investigation, validation; iv)  R. C. Franklin: 

Conceptualisation, data curation, formal analysis, methodology, resources, funding acquisition, 

supervision, validation, visualization, writing – review & editing. 

The paper is presented below as the version submitted to the journal. 

7.2. Abstract 

Disaster-related drowning incidents are a critical concern across low- and middle-income 

countries (LMICs), including Indonesia, presenting unique challenges that require targeted 

interventions. Despite Indonesia’s vulnerability to various water-related disasters, research into 

disaster-related drowning events is often overlooked in studies focusing on both drowning prevention 

and disaster mitigation globally and in Indonesia. This qualitative study explored community perceptions 

and experiences on disaster-related drowning risks in Lombok, Indonesia. Seven focus group discussions 

were conducted, comprising 62 participants, including village community leaders and community 

members from seven villages on disaster-prone Lombok Island, West Nusa Tenggara Province, 

Indonesia. The thematic analysis used inductive approach. This study identified the community's 

concerns regarding water-related disasters as relevant drowning risk factors in Indonesia as part of a 

wider study exploring drowning prevention. Participants attributed their vulnerability to the geological 

characteristics (not climatic) of Lombok, past tsunami events in Indonesia—specifically, the 2004 

disaster in Aceh Province—and their perceived inadequacy in preparedness measures. To prevent 

disaster related drowning several areas need strengthening (and further investigation) in Indonesia: risk 

identification and targeted prevention for disaster-related drowning; resilience building in disaster-

prone communities; enhancing self-efficacy through educational interventions including evacuation 

simulations; enhancing disaster risk communication through leveraging existing local resources and 

informal social networks; and systematic integration of disaster risk reduction strategies into drowning 

prevention measures and policies. The study underlined opportunities to integrate drowning prevention 

into broader disaster studies and disaster risk reduction (DRR) frameworks, including the Sendai 

Framework for DRR 2015-2030. 
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7.3. Research in Context 

7.3.1. Evidence before this study 

Despite numerous studies emphasising the significant impact of drowning and water-related 

disasters independently, the exploration of their interconnection within disaster risk reduction research 

and policy frameworks remains insufficient worldwide. Both drowning and water-related disasters are 

recognised as critical global public health issues, particularly affecting vulnerable populations in low- 

and middle-income countries. Despite sharing a conceptual framework that integrates hazard exposure, 

vulnerability, and preparedness/response capacity, the integration of these fields remains limited, 

including in Indonesia. 

7.3.2. Added value of this study 

This study identified community concerns regarding water-related disasters as relevant 

drowning risk factors in Indonesia. The study also highlighted community awareness of the importance 

of disaster preparedness and challenges in risk communication. Several aspects need to be further 

investigated and strengthened in Indonesia: i) risk identification and targeted prevention for disaster-

related drowning; ii) resilience building in disaster-prone communities; iii) enhancing risk 

communication through leveraging existing local social networks; and iv) systematic integration of 

drowning prevention into broader disaster risk management strategies for comprehensive 

preparedness 

7.3.3. Implications of all the available evidence 

The study underlined opportunities to integrate drowning prevention into broader disaster 

studies and disaster risk reduction (DRR) frameworks, including the Sendai Framework for DRR 2015-

2030. This integration enables researchers and practitioners to utilise existing expertise and resources 

in both DRR and water safety, promoting a more holistic approach to mitigating disaster-related 

drowning risk through enhancing interoperability, prompt mobilisation of resources, improving inter-

agency communication, and fostering community resilience building and preparedness efforts. 

7.4. Introduction 

Disaster-related drowning incidents stand out as a critical concern across low- and middle-

income countries (LMICs), presenting unique challenges that require targeted interventions. 7,40,61,158,416 

The frequency and severity of water-related disasters, such as floods, cyclones, landslides, and tsunamis, 

are often exacerbated by the progression of climate change, trigger sudden and widespread inundation 

of water, leaving vulnerable communities of LMICs, including Indonesia, at increased risk of drowning 

due to disaster-related exposures. 40,42,156,417,418 Despite this vulnerability, research into disaster-related 
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drowning events is often overlooked in global studies that focus on drowning prevention and disaster 

mitigation, including within Indonesia. 40,42,61,418  

The under-exploration of disaster-related drowning persists despite numerous studies 

highlighting the significant impact of drowning and water-related disasters separately, with both being 

recognised as global public health concerns that disproportionately affect vulnerable populations of 

LMICs, particularly those with low socioeconomic status.6,7,39,126,419-421 A study by Le Dé 42 highlighted the 

near absence of drowning research within disaster studies, and the lack of drowning in policies focused 

on disaster risk reduction (DRR). This is despite both fields sharing a common conceptual framework 

that integrates hazard exposure—such as how severe weather events affect conditions in aquatic 

bodies, consequently, increasing drowning risks—and factors of vulnerability shaped by sociocultural, 

economic, and physical elements, alongside limited capacities such as insufficient knowledge and skills 

in disaster preparedness and water safety. The understudied connection between drowning risk and 

climate change also remains, despite the increasingly apparent influence of climate change on drowning 

risk. This is particularly concerning in LMICs, where infrastructure for warnings, evacuations, and 

shelters may be insufficient, as outlined by Sindall, et al. 40.  

Peden, et al. 418 also highlighted that despite drowning being the primary cause of death during 

floods and cyclones, and despite the emphasis put forward by the United Nations (UN) General 

Assembly Resolution on drowning prevention to integrate drowning prevention efforts into existing DRR 

programs, there is a notable absence of specific mentions of drowning in the field of DRR, including in 

the Sendai Framework for Disaster Risk Reduction 2015-2030 and UN guidance on DRR. The Sendai 

Framework for Disaster Risk Reduction 2015-2030 guides comprehensive disaster risk management by 

prioritising four key actions: improving understanding of disaster risks to inform effective preparedness 

and response; strengthening governance to allow effective risk management and sustainable 

development; increasing investment to enhance economic, sociocultural and health resilience; and 

enhancing preparedness to facilitate effective response and recovery, to achieve substantial reductions 

in disaster mortality and affected populations worldwide, as well as minimising disaster-related 

losses.422 The framework promotes a holistic approach to resilience building through collaboration and 

coordination across sectors and governance levels, integrating risk reduction into policies and 

regulations, offering social protection mechanisms to reduce the financial impact of disasters, and 

enhancing preparedness through community empowerment.422,423  Therefore, it is crucial to explore 

how drowning prevention can be further integrated into the broader field of disaster studies and DRR 

frameworks, including the Sendai Framework. This integration would enable researchers, practitioners, 

and stakeholders in both DRR and drowning prevention to leverage existing understanding in disaster 
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response and water safety, promoting a more comprehensive approach to mitigating the risks of 

disaster-related drowning in Indonesia. 

Indonesia ranks among the world's most disaster-prone nations. 4,124,126 Its distinctive 

geographic position, at the meeting point of the Indian and Pacific oceans and between Asian and 

Australian continents, compounded by its extensive coastline spanning 91,363.65 kilometres, the 

second longest globally, underscores the nation's vulnerability to a wide range of disasters, including 

earthquakes, tsunamis, landslides, tropical cyclones, and floodings.117-120,125 Between 1815 and 2023, 

water-related disasters, including tsunamis (and associated earthquakes), floods, tropical cyclones, 

landslides, and tidal waves, constituted 63% (164,037 deaths) of all disaster-related fatalities and 97% 

(49,512 cases) of all missing victims associated with disaster events in Indonesia, with tsunami fatalities 

surpassed those caused by other types of disasters. 4  However, it is essential to acknowledge that the 

national disaster data lacked documentation on the specific causes of death, particularly regarding the 

extent to which drowning contributed to the overall fatalities, further complicating the accurate 

estimation of the burden of disaster-related drowning in Indonesia.4  

It is also crucial to consider the projected increase in frequency and severity of weather events 

and related disasters, as well as rising sea levels in Indonesia linked to climate change. These factors 

have a significant potential impact on the livelihood and health of Indonesia's population, particularly 

in small, low-lying islands and coastal areas across the Indonesian archipelago, as noted in previous 

research.126,424-427 Several studies also highlight that rising sea levels can significantly change tsunami 

risks and complicate earthquake and tsunami predictions.428 Climate change-driven sea-level rise could 

worsen tsunami intensity by influencing how powerful tsunamis can be, particularly in low-lying coastal 

areas such as found in Indonesian islands.429 Climate change can also indirectly trigger earthquakes, 

volcanic eruptions, tsunamis, and landslides by melting ice, which reduces the weight on the Earth's 

crust, causing the land to rise and reactivate faults, as well as decrease pressure on magma chambers 

that supply volcanoes, potentially increasing seismic activity.428,430 Therefore, it is essential to gain a 

comprehensive understanding of how disaster-related drownings, including those influenced by climate 

change, contribute to the overall drowning burden in Indonesia. This involves incorporating community 

perspectives to identify risk factors, and to tailor effective drowning prevention strategies across the 

country. 

The Indonesian archipelago sits at the junction of three of Earth’s largest tectonic plates—the 

Eurasian, the Indo-Australian, and the Pacific Plates—contributing to its susceptibility to earthquakes 

and, consequently, tsunamis. 120-123 Between 2000 and 2021, Indonesia experienced 18 significant 

earthquakes, some surpassing a magnitude of 8.0, potential precursors for tsunamis.120 The 2004 Indian 
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Ocean Earthquake and Tsunami, also known locally among Indonesian populations as “the 2004 Aceh 

Earthquake/Tsunami”, triggered by magnitude 9.1 to 9.3 earthquakes which occurred along the 

boundary at the junction of the Indo-Australian and Eurasian tectonic plates, resulted in the deadliest 

natural disaster event of the 21st century, with the tsunami causing over 227,000 fatalities, with 165,000 

of them occurring in Indonesia.120,123 Despite scientific advancements in understanding tsunami hazards, 

effectively communicating disaster risks to vulnerable communities remains a global challenge. 
120,121,123,431-433 This underscores the crucial role of disaster risk communication, necessitating a thorough 

and nuanced examination of the factors that can either facilitate or impede its efficacy. 120,432  

Developing a deeper understanding of Indonesian community perceptions on water-related disasters, 

including tsunamis, risk and preparedness, is important to inform effective risk communication, disaster 

mitigation, and drowning prevention strategies.  

This study focused on Lombok Island, of West Nusa Tenggara (WNT) Province of Indonesia, for 

several reasons. Firstly, Lombok Island, where 71% of WNT's population resides, stands out as one of 

Indonesia's disaster-prone regions, particularly for earthquake, tsunami, tropical cyclones, coastal 

flooding, and urban flooding.3,434 This vulnerability is attributed to the presence of the Flores back-arc 

thrust, part of the Indo-Australian and Sunda plates convergence, along its northern coastline. 121,274 

Over the period of July to August 2018, Lombok experienced small-scale tsunamis of approximately 1-

2.5 meters in height along its northern coast, triggered by fault ramp rupture resulting in four major 

earthquakes ranging from magnitude 6.4 to 6.9 and a series of over 800 lesser earthquakes. 121,274 

Secondly, Lombok was selected as study site due to its archipelagic and rural characteristics, making it 

one of Indonesia's most vulnerable areas to drowning, with high under-five years of age drowning 

mortality rates of 12.6/100,000 for males and 6.1/100,000 for females in 2019, among the highest 

nationwide.259 Economic disparities further exacerbate the vulnerability, with over 19% of the 

population living below the national poverty threshold, resulting in significant challenges in disaster 

preparedness, response, and recovery efforts among local communities.271-273 Understanding how 

Lombok communities perceive water-related disasters as environmental risk factors of disaster-related 

drowning can provide valuable insights into risk communication dynamics and drowning prevention 

measures, informing targeted drowning and disaster mitigation and risk communication efforts.435 

Therefore, this paper explored community perceptions and experiences related to drowning risks, with 

a focus on disaster-related incidents, in Lombok, Indonesia.  
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7.5. Methods 

7.5.1. Study Design 

This paper is part of an exploratory qualitative study that initially aimed to investigate parental 

and community perceptions of child drowning risk and prevention in Indonesia.389,406,436 It was built on 

findings from a previous scoping review61 and a population-based retrospective cohort study259 

conducted in Indonesia, which identified high drowning mortality rates among children under five, 

particularly in eastern Indonesia, including in West Nusa Tenggara. The exploratory qualitative research 

design was chosen to facilitate an open exploration of the issue214 of drowning risk and prevention in 

Indonesia, which has minimal coverage in the existing literature61.  

While the study initially focused on drowning risk among children under five, an organic 

expansion of the focus group discussions occurred during the data collection, as the participants began 

to discuss broader concerns related to water-related disasters as the environmental risk factors 

contributing to drowning incidents among both adults and children. Inductive analysis revealed 

community members’ significant concern about the impact of water-related disasters on their overall 

safety and well-being, and how their lived experiences shaped their understanding of risk, emphasising 

both immediate dangers—such as the perception of unavoidable fatalities due to tsunami forces—and 

broader issues that exacerbate disaster vulnerabilities, such as insufficient community preparedness. 

7.5.2. Research Setting 

The research was conducted in seven villages across all districts (West Lombok, North Lombok, 

East Lombok, Central Lombok, and Mataram) of Lombok Island, West Nusa Tenggara Province, 

Indonesia, including coastal and inland areas. This diverse geographical representation aimed to ensure 

a comprehensive understanding of potential disparities in perceptions on drowning risks among 

different population groups. 

7.5.3. Sample Selection and Recruitment 

Participants were considered eligible if they were identified as village community leaders or 

village community members residing in villages situated along the coastline and/or near inland water 

bodies in Lombok Island, West Nusa Tenggara Province, Indonesia. This selection criteria aimed to 

provide insights into beliefs, attitudes, practices, and experiences related to drowning risks and 

prevention at both individual and community levels.  

Recruitment employed purposive sampling to select participants based on the inclusion 

criteria, ensuring focused representation of the population of interest across the geographic spread of 

Lombok Island.279 Furthermore, snowball sampling was utilised to leverage existing social networks 
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within the community, enabling a deeper understanding of the inherent social networks and dynamics 

in the community.283 Village chiefs and community health workers facilitated the identification of key 

informants who possessed significant insights into drowning risks in the community. Face-to-face 

recruitment took place at communal village gatherings, where individuals who expressed interest in 

participating received information sheets and consent forms in person. 

7.5.4. Data Collection 

Seven focus group discussions (participants=62) were conducted at various community 

locations between October 2023 and March 2024, until data saturation was achieved. This method 

enabled collection of diverse perspectives from different community segments including parents and 

community leaders, as well as fostering elaboration of ideas through discussion and interactions, 

enriching the qualitative data collected. Moreover, by corroborating information across multiple 

sources, these focus group discussions helped facilitate consistency in identified themes. 291,410 

Participant characteristics were collected prior to each focus group using a short participant 

questionnaire. 

Focus group sessions were overseen by two Indonesian team members fluent in Indonesian 

and the local Sasak language (MC, PBF). MC guided the discussions while PBF documented interactions 

and took field notes. Consent was obtained from each participant prior to the focus group discussions 

to audio-record the sessions, which were then transcribed verbatim and translated to English by the 

primary researcher. These translations were later back translated into Indonesian by the other 

Indonesia team member (PBF), with English samples reviewed by senior researchers (SGD and RCF), to 

verify data accuracy. 

7.5.5. Data Analysis 

Translated transcripts, demographic information, and field notes were entered into NVivo 

Version 20. Using an inductive approach, this study applied thematic analysis (TA), guided by Braun and 

Clarke’s framework300, to allow a flexible and adaptable exploration on participants’ experiences and 

perspectives concerning risk, preparedness, and response to water-related disasters and disaster-

related drowning—an under-explored area in the literature. The identified themes around disasters 

emerged organically through repeated processes of data immersion, reflection, and questioning, 

highlighting the interpretative and iterative nature of TA. 300,302,303 

To provide a more thorough context for this emerging concern, all participant narratives 

related to disasters were systematically reviewed and labelled, identifying meaningful concepts, ideas, 

and patterns around disaster events. These codes were then grouped into potential themes, which were 

refined through iterative reorganisation and restructuring. Researchers then further defined each 
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theme, specifying its scope and boundaries. Moving beyond descriptive analysis, researchers 

interpreted the identified themes within the research context and explored relationships between 

themes, considering the theoretical implications and link of disaster preparedness and response and 

drowning prevention. The findings were synthesised into a thematic table (Table 1), providing detailed 

theme definitions and representative excerpts. Contextual narratives developed for each theme are 

presented in the Results section. 300,302,303 

Various measures were implemented to ensure methodological rigour. These include: 

extended time spent in research sites for rapport building and to deepen researchers' understanding of 

participants’ narratives, as well as the complexities of the research setting, participants’ living 

conditions, and social networks in the community; continual reflections on researchers’ biases and 

assumptions; establishing an audit trail to record the process of data collection and analysis; member-

checking with participants to validate data; Use of verbatim quotes from participants; undertaking back-

translation; iterative processes of data immersion and reflection; and consensus discussion on themes 

and theme definitions to ensure authentic data interpretations.437 

7.5.6. Ethics Approval 

Ethical clearance was obtained from the University of Mataram, Indonesia (Ethics Approval 

number 044/UN18.F8/ETIK/2024) and registered to James Cook University's Human Research Ethics 

Committee (External HREC Approval Acknowledgement reference number H9088). 

7.6. Results 

Sixty-two people participated in the focus groups. The majority were female (n=47, 75.8%), aged 

between 25-44 (n=32, 51.6%), and had not completed primary education (n=36, 58.1%). All participants 

recruited were community members, with over a third of them (n=23, 37.1%) identified as village 

community leaders.389,406,436 

Data analysis revealed three key themes: a) Perceptions of vulnerability; b) Sense of 

powerlessness and fear during a disaster event; c) Factors influencing the decision to evacuate. Results 

are presented below under each theme heading and summarised in Table 7.1, which includes further 

illustrative participant quotes. 

7.6.1. Theme 1 – Perceptions of Vulnerability  

Participants mentioned water-related disasters as key environmental risks for drowning in 

their community. Interestingly, while participants overwhelmingly acknowledged vulnerability to 

tsunamis, none recognised their susceptibility to flooding. Some participants who appeared to be in the 
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older age groups attributed their lack of susceptibility to flooding to their perceptions of the dry climate 

of the region. Furthermore, no other water-related disasters, such as landslides and tropical cyclones, 

were mentioned. 

“No, we don’t have it [drowning incident] here. No drowning in this community. We 

don’t have floodings around here. It’s drier these days. It never floods in this area.”  

Group 1, male, participant ID number: G1M1 

“We’re not afraid of floodings, but we’re very afraid of tsunamis!”  

Group 2, female, participant ID number: G2F4 

Most participants, regardless of whether they lived in coastal or inland areas, expressed their 

primary concern about earthquakes and the ensuing risk of tsunamis. Most participants, across different 

age groups, attributed this concern for tsunamis to Lombok’s characteristic of being an earthquake-

prone region. Many participants shared their experiences during the significant earthquake of 2018 and 

how it heightened their awareness and fear of potential tsunamis. Many participants also discussed the 

enduring impact of the 2018 tsunami threat on their mental health. 

“In this area, we’re always worried about disasters, especially earthquakes. Especially 

related to the earthquake disaster we had on 2018, because big earthquakes lead to tsunami. 

We’ve been experiencing long-lasting trauma about the possibility of earthquakes and 

tsunamis. Until this day.”  

Group 6, male, participant ID number: G6M1 

“We’re still afraid of it [tsunami]. Even if no earthquakes happen, we are already 

anxious and afraid of tsunami. Even until today. Let alone when there were earthquakes, 

people were scared!”  

Group 3, female, participant ID number: G3F3 

Many participants noted the influence of past tsunami disasters, particularly the 2004 Aceh 

Province Tsunami, also known as the 2004 Indian Ocean Tsunami, on their perception of susceptibility 

to and the severe impacts of tsunamis. Moreover, many participants revealed feeling vulnerable 

because they lacked knowledge about what actions to take during tsunami events, with most relying on 

information from the media which mostly provided advise to evacuate to higher ground. 

“That [2004] Aceh Tsunami what is what on our mind. We have an extreme fear that 

something like that will happen here. We heard about tsunami from the tv, that you need to 
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go to a higher place when tsunami hits. But we never had any education or information about 

it [responding to tsunami]. Nothing from other sources. I won’t know what to do.”  

Group 3, female, participant ID number: G3F2 

7.6.2. Theme 2 – Sense of Powerlessness and Fear during Disaster Event 

Following the magnitude 6.9 earthquakes in 2018, most participants described experiencing 

intense feelings of powerlessness, fear, panic, and confusion. Moreover, numerous participants 

conveyed how the media portrayal of the 2004 tsunami catastrophe in Aceh Province deeply impacted 

their perception of the impending doom of tsunami and the seemingly insurmountable odds of survival, 

which intensified their feelings of fear and helplessness, amplifying their urgent need for evacuating. 

This was further compounded by their lack of knowledge on how to respond to tsunami threats. 

“I had so many different feelings [during the threat of tsunami in 2018]. Everything 

was so out of hand. I felt my knees gave out. Everything was so out of hand. Sudden rolls of 

waves, we imagined it like that. There is no way you can run from it. Just rolls of waves of 

water, like massive amount of water being poured from the sea.”  

Group 3, female, participant ID number: G3F5 

“People were screaming: “The seawater is rising! The seawater is rising!” How can 

we not be panicking? We have seen images of how big a tsunami can be, how massive the 

earthquakes can be, such as from Aceh!” 

Group 3, female, participant ID number: G3F1 

“We imagined something like the [2004] Aceh Disaster was happening. How the cars 

were being dragged down by the water. Everything being dragged by water! I know nothing 

on evacuating from tsunami! Tsunami will come suddenly, right? How do you suppose to save 

yourself when something like that comes so suddenly? You can't survive it!”  

Group 3, female, participant ID number: G3F1 

Many participants also described how these overwhelming feelings hindered their ability to 

respond efficiently, including leading to traffic congestion on evacuation routes.  

“The road was filled with people, on their motorbikes, three to four people on one 

motorcycle. They were hollering, “The seawater is up! The seawater is up!" You can't move any 

further! The road was just full of people, on their motorbikes! Some abandoned their vehicles 

on the street and went running on foot! Even though the south part of the island, where they 
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ran to, was also in danger from tsunami, as we have water all around us in the island, but 

nobody had the mental capacity to think of that. People were so scared! The most important 

thing was we ran as far as we could!” 

Group 1, female, participant ID number: G1F5 

7.6.3. Theme 3 – Factors Influencing the Decision to Evacuate 

Participants discussed their evacuation decisions during the 2018 tsunami threat in Lombok, 

citing various prompts for evacuating. Most stated that they heard about the threat of tsunami from 

informal channels of word-of-mouth within the community. Participants noted that unclear information 

circulated among community members, leading to heightened feelings of fear, confusion, and urgency 

to evacuate.  

“I don’t know! From friends, from people. From people around here. They said: “The 

seawater is coming! The seawater is coming! Run! Run!” Everyone said so! So, we just ran!”  

Group 1, female, participant ID number: G1F6 

“We just followed what other people were doing [on evacuating]. People ran this 

way, so we ran this way too. I didn't know where to go, just following the masses of people 

running.” 

Group 3, female, age group: participant ID number: G3F5 

Only a few participants mentioned receiving warning about the potential tsunami threat from 

the mobile application of the Indonesian Meteorological, Climatological, and Geophysical Agency. 

However, those who did receive this warning observed a delay in receiving the information, and there 

were challenges in reaching local communities due to the urgency of community members to evacuate, 

intense fear of the tsunami, and technical difficulties such as electricity blackouts. These issues hindered 

the dissemination of official authoritative information, causing community members to rely on informal 

word-of-mouth sources for mobilising evacuation. 

“Because people were screaming “The seawater is up! The sea water is up!”, so the 

village chief yelled on top of his lungs “Run! Run! The seawater is up!” The electricity was off 

at that time, so the entire village just ran through the village’s alleyways, running for their lives! 

I don’t know where I heard everything from. From one person to the next. Word of mouth.”  

Group 1, female, participant ID number: G1F5 
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“Not yet! BMKG [the Indonesian Meteorological, Climatological, and Geophysical 

Agency] had not came out with any news at that time!”  

Group 1, female, participant ID number: G1F7 

“We actually heard from BMKG [the Indonesian Meteorological, Climatological, and 

Geophysical Agency]. Because of the magnitude of the earthquake, 7M, so a tsunami could be 

triggered, but the warning was redacted after 30 minutes, less than 30 minutes, when there 

was no longer a threat for tsunami. But it was too late as the word of mouth was already 

spreading. People had already evacuated away from here.” 

Group 6, male, participant ID number: G6M1 

Predominantly, participants evacuated to higher ground in the hills or spaces, such as schools, 

and other buildings, to save themselves from the tsunami.  

“During that time [2018 tsunami threat], we were so afraid that the tsunami was 

coming! So, we climbed up the building, the first floor of the school near here. We got down 

after the earthquake stopped. But then more aftershocks happened, so we kept going up the 

building and going down, then up again! We kept running and running! We were confused, do 

we go up again if an aftershock happens. You didn't know what to do because it was like one 

or two months of aftershocks, right. So, each time there was an earthquake, we ran!”  

Group 1, female, participant ID number: G1F1 

Participants also noted that many community members evacuated from coastal areas to 

inland regions. Meanwhile, other community members sought refuge in open spaces, such as fields, 

school yards, cemeteries, and beaches, possibly stemmed from confusion between finding clear spaces 

to avoid collapsing buildings during earthquakes and the necessity to flee from tsunamis, as well as the 

lack of designated evacuation areas. 

“Some people who live near the beach said that the seawater was rising, then we 

climbed up the hills to a higher place. Some people even went to the beach. People were just 

confused. We all, one entire village, ran and evacuated away from the village. Some ran away 

from buildings to seek open space, and some ran to a higher place. Many evacuated even 

further away to Narmada [about 40kms away]. They said the water was rising!” 

Group 2, female, participant ID number: G2F1 
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Some participants residing in the northern part of the island voiced confusion about where to 

find safety during evacuations. This was due to their proximity to Rinjani, an active volcano prone to 

seismic activities, as well as to nearby coastal areas vulnerable to tsunamis. Many participants 

evacuated for an extended period, primarily fearing that their homes would collapse from aftershocks, 

rather than from tsunamis. 

“The thing is, if things like this happen, we live near volcanic area, so if we climb up 

to higher areas, the sway from the earthquakes will be felt bigger than in lower region. But if 

we stay in the lower region near the coast, we are afraid of the seawater! Nowhere felt safe! 

We all evacuated in the field for a long time. We built tents away from home, with everyone 

else, because the aftershocks may bring our house down into rubble.” 

Group 2, female, participant ID number: G2F4 
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Table 7.1. Definitions of Themes and Illustrative Quotes Supporting Interpretations of Themes  

Themes Definitions and inclusions Representative excerpts 
Perceptions of 
vulnerability 

Participants' perceptions of 
their vulnerability to water-
related disaster risks, as 
influenced by several factors, 
including geological features of 
the study site, past experiences 
with disaster threats, media 
coverage of past disaster 
events, and low levels of 
preparedness. 

“We don’t have floodings here, if God is willing.” (Group 3, female, participant ID number: G3F5)  
“Yes, we are at risk for tsunamis because we have a lot of earthquakes. We were scared each time there were 

earthquakes. People bumped into one another in sheer panic.  We were scared.” (Group 1, female, participant 
ID number: G1F5) 

“We keep thinking of that, that something like [the 2005 tsunami in] Aceh will happen to us. We all will be washed 
away by water.” (Group 3, female, participant ID number: G3F5) 

 

Sense of 
powerlessness 
and fear 
during 
disaster event 

Participants’ description of 
feeling powerless, scared, 
panic, and confused during an 
event of tsunami threat 
following M6.9 earthquakes, 
and how these feelings could 
impact their ability to react 
efficiently. 

“We were absolutely terrified of tsunami. We panicked. Absolutely terrified.” (Group 7, female, participant ID 
number: G7F3) 

“It was just overwhelming and confusing! I didn't know what to do!” (Group 2, female, participant ID number: G2F5) 
“Everyone was very scared! We didn’t know where to go. People were running around. People took off on their 

motorbikes. The entire road was full of people! No-one can move, everyone poured onto the road, running away 
from here.” (Group 7, female, participant ID number: G7F1)  

“We were thinking about where we should go, where we should evacuate to. We imagined a massive flow of water 
was coming. That was all I can think of, where should I ago, with my children with me. My husband was at the 
mosque for the Maghrib prayer [after sunset]. It was just me who were responsible for my kids and I didn't know 
where to go. We imagine a massive flow of water was coming. How would you survive that? I just can’t think at 
that time!” (Group 3, female, participant ID number: G3F2) 

Factors 
influencing 
the decision 
to evacuate 

Participants’ perceptions and 
experiences regarding the 
decisions made by individuals 
and communities to evacuate. 
This encompassed various 
prompts to evacuate, such as 
word of mouth, influence by 
actions of others, and receiving 
advisories from authorities, and 
evacuation locations. 

“We heard [the warning about tsunami threat] from BMKG [the Indonesian Meteorological, Climatological, and 
Geophysical Agency]. But also, from word of mouth.” (Group 3, female, participant ID number: G3F4) 

“Everyone tried to climb into a higher spot! “The water was coming! The water was coming!” they said.” (Group 6, 
female, participant ID number: G6F1) 

“At first many people evacuated to the cemetery, because it’s an open space. We don't have other open areas 
without houses. You just look for a clear area to run to.” (Group 1, female, participant ID number: G1F5) 
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7.7. Discussion 

Despite frequent water-related disasters and high drowning mortality rates in Indonesia, 

particularly in West Nusa Tenggara (WNT), the link between these disasters and drowning remains 

underexplored. 4,61 This study provides insights into community perceptions and experiences 

regarding their susceptibility, preparedness, and response to water-related disasters, particularly 

tsunamis, as environmental risk factors contributing to disaster-related drowning. The insights 

revealed gaps in disaster preparedness, risk communication, and resilience, which are essential 

for improving drowning prevention and DRR strategies. 

Participants emphasised disasters as key environmental risk factors contributing to 

drowning incidents in their community, particularly highlighting vulnerability to tsunamis over 

other water-related disasters. Participants in this study linked their vulnerability to disaster-

related drowning in Lombok to the region's geological characteristics. Previous studies have 

reported how Lombok's topography, ranging from gently sloping shorelines that offer less 

protection against tsunami waves, to steep cliffs prone to erosion and instability during severe 

weather events, significantly amplify the risk of water-related disasters. 121,274,438-440 However, 

given this study’s focus on Lombok Island, West Nusa Tenggara Province, further research is 

needed to examine disaster and disaster-related drowning risks in other regions with varying 

geographic and sociocultural contexts. This would help validate and adapt mitigation strategies to 

fit the unique needs of different areas across Indonesia.  

The susceptibility of Indonesian populations to disasters underlines the imperative to 

integrate drowning prevention more effectively within the broader field of disaster studies. 

Integrating drowning prevention into DRR offers mutual benefits. It allows drowning researchers 

to leverage DRR resources, such early warning systems and community resilience programs, while 

DRR practitioners can utilise drowning prevention networks and water safety protocols to 

facilitate swift resource mobilisation, interoperability, and community resilience and 

preparedness.42 One exemplary practice of this integration is the implementation of the Surf 

Emergency Response System (SERS) by Surf Life Saving Australia (SLSA), to mobilise lifesaving 

services during disaster events in Australia, negating the complex emergency service systems.441 

In addition, the participation of lifesaver communities in DRR efforts in Australia has played a 

crucial role in providing evacuation assistance during flooding events.442 However, Indonesia lacks 

similarly integrated approaches to address these overlapping areas, underlining the need for 

cohesive policies to protect vulnerable populations.42,61  
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The study also highlights the need to enhance community resilience and self-efficacy 

through educational interventions, including embedded evacuation simulations, to promote 

continuous adoption of preparedness behaviours at the community, organisation, family, and 

individual levels, such as familiarising oneself with evacuation routes, stockpiling water and food, 

and assembling a grab-and-go evacuation bag, which frequently fail to materialise despite public 

awareness  initiatives.120,121,443-448 Expanding educational approaches to water safety, by 

integrating swimming and safety training with disaster preparedness, could further strengthen 

community resilience. 

Moreover, this study examined how individuals process information cues in response to 

disaster threats. Participants reported reliance on second-hand information and delays in official 

warnings during the 2018 earthquakes, a common challenge in near-field tsunami events, 

particularly in remote and underserved areas of Indonesia.121,432,449-453 Previous studies in in 

Indonesia, Italy, Chile, and Turkey have also reported how tsunami warning dissemination is often 

complicated by the urgent need for prompt evacuation among local communities.432,454,455 A study 

in Padang, another part of Indonesia, highlighted how using informal networks, such as mosque 

communities and speakers, improved evacuation response times.456 Thus, empowering local 

communities and leveraging social networks may enhance disaster response across Indonesia, 

where geographic and sociocultural diversity necessitate tailored, locally relevant solutions. 

Given Indonesia's geographic and sociocultural diversity, it is essential to further explore 

and tailor resilience-building and disaster-related drowning mitigation strategies that account for 

region-specific factors. This study identifies the following priority areas for disaster preparedness 

and drowning prevention strategies in Lombok, offering preliminary insights of research and 

practice gaps in the area and possibly in other regions with similar contexts: 

1. Risk Identification and Targeted Prevention: Developing nuanced risk profiles to inform 

targeted prevention measures that address diverse regional vulnerabilities to disaster-

related drowning. 

2. Enhancing Preparedness: Enhancing self-efficacy in disaster readiness through educational 

interventions, embedding regular evacuation simulations, and refining risk communication 

strategies to effectively reach the public 

3. Community Resilience Building: Strengthening local capacities through community co-

designed resilience programs, focusing on education, social cohesion, and access to 

preparedness and water safety resources. 
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4. Improving Disaster Risk Communication: Leveraging local resources and networks to ensure 

timely and accessible risk information, particularly in remote areas. 

5. Integration of Drowning Prevention into Broader Disaster Management: Incorporating 

drowning prevention into DRR strategies to create a unified approach to preparedness and 

response.422,457-466 

These priorities highlight the importance of context-specific interventions across 

Indonesia’s varied regions and emphasise the need for adaptable, locally relevant approaches 

aligned with the Sendai Framework for Disaster Risk Reduction.42,61,418 

7.8. Strengths and Limitations 

This study offers a unique perspective on the importance of water-related disasters as risk 

factors for drowning in Indonesia, a country characterised by its susceptibility to disasters and 

high drowning mortality rates. It serves as a crucial starting point for discussions pertaining to the 

systematic integration of disaster risk reduction initiatives into the framework for drowning 

prevention in disaster-prone countries and communities. 

However, certain limitations must be acknowledged. Firstly, the study did not originally intend to 

explore disaster risk perceptions and DRR. Rather, discussions and acknowledgments regarding 

the significance of disasters as risk factors for drowning emerged spontaneously during the focus 

group discussions. Therefore, further research is warranted to specifically investigate how disaster 

risk perceptions influence drowning risk mitigation strategies and how DRR initiatives can be 

effectively integrated into drowning prevention efforts. Secondly, the study was conducted solely 

on one Indonesian island, albeit with a sampling approach designed to ensure a targeted yet 

diverse representation across both coastal and inland regions of Lombok. Given Indonesia's vast 

diversity, extensive geography, and large population size, further research across the country is 

necessary to ascertain whether perceptions and experiences of disaster-related drowning and 

disaster preparedness and response align consistently. Additionally, participants self-selected into 

the study, potentially biasing the sample towards individuals with a particular interest or 

experience in drowning prevention. Consequently, the findings may not fully reflect the 

perspectives of the broader community. 

7.9. Conclusion 

The community is concerned about water-related disasters as relevant drowning risk 

factors in Indonesia. While the study identified the critical importance of disaster preparedness 



Unintentional Drowning in Indonesia 212 
 

 

and risk communication in mitigating disaster impact, vulnerability during disasters is shaped by 

multiple factors, emphasising the importance of multi-strategic approaches to DRR and drowning 

prevention. Hence, several aspects need further investigation and strengthening in Indonesia: risk 

identification and targeted prevention for disaster-related drowning; enhancing self-efficacy in 

preparedness through educational interventions including evacuation simulations; resilience 

building in disaster-prone communities; enhancing disaster risk communication through 

leveraging existing local resources and social networks; and systematic integration of disaster risk 

reduction strategies into drowning prevention measures and policies. 
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Chapter 8 Contextualising WHO-Recommended Strategies to Indonesia 

 

8.1. Overview 

Title: Identifying enablers and barriers for implementing WHO-recommended drowning prevention 

strategies for children: Lessons from Indonesia for LMICs  

This chapter is presented as a publication manuscript. The formatting of this chapter adheres to 

journal requirements; however, table and figure numbering, as well as referencing, have been aligned 

with the thesis format. The references for this chapter are included within the overall thesis' reference 

list.  

The manuscript has been submitted for consideration for publication in the Journal of Safety 

Research. The citation for the publication is: Cenderadewi M, Franklin RC, Fathana PB, Devine SG. 

Identifying enablers and barriers for implementing WHO-recommended drowning prevention strategies 

for children: Lessons from Indonesia for LMICs. [Manuscript submitted for publication]. 2024.436 

Building on Chapter 5, 6, and 7, this chapter explores examine the acceptability, enablers, and 

barriers for implementing WHO-recommended drowning prevention strategies in Indonesia. This study 

identified community support for WHO-recommended drowning prevention measures. The study 

findings emphasised the immediate need for low-cost, culturally appropriate, community-based 

interventions to reduce the risk of child drowning, particularly in rural areas of Indonesia, informing the 

discussion in the subsequent chapter. 
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The authors' contributions are outlined as follows: i) M. Cenderadewi: Conceptualisation, data 

curation, formal analysis, investigation, methodology, project administration, resources, validation, 

visualization, writing – original draft, writing – review & editing; ii) R. C. Franklin: Conceptualisation, 

formal analysis, methodology, resources, funding acquisition, supervision, validation, visualization, 

writing – review & editing; iii) P. B. Fathana: Data curation, investigation, validation; iv)  S. G. Devine: 

Conceptualisation, data curation, formal analysis, methodology, resources, funding acquisition, 

supervision, validation, visualization, writing – review & editing. 

The paper is presented below as the version submitted to the journal. 

8.2. Abstract 

Aims 

Child drowning is a major cause of death among children in low- and middle-income countries 

(LMICs), despite global initiatives to reduce it. There remains a significant gap in effective community 

prevention strategies in LMICs, including Indonesia. This study aimed to explore the acceptance, 

facilitators, and barriers to implementing World Health Organization (WHO)-recommended drowning 

prevention strategies in Indonesia.  

Methods 

Seven focus group discussions with 62 participants, including parents of under-five children and 

village community leaders, were conducted across all districts of Lombok Island, West Nusa Tenggara, 

Indonesia. Thematic analysis utilised deductive approaches based on the Health Belief Model and the 

WHO's 2017 implementation guide for drowning prevention, along with inductive approaches. 

Results 

The study identified community support for WHO-recommended prevention measures, 

emphasising children's need for community-based swimming lessons and childcare facilities. 

Participants valued multisectoral collaboration, media communication, financial support, and collective 

childrearing practices as supportive factors in implementing interventions. However, financial 

constraints, rurality, and sociocultural norms, including gender dynamics around swimming, emerged 

as barriers and considerations for adopting the interventions.  
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Conclusion 

The study findings provide valuable insights for refining drowning prevention strategies in both 

Indonesia and other LMICs by highlighting the importance of community engagement and addressing 

local barriers and facilitators in the design and implementation of interventions. 

Practical applications  

This study highlights the urgent need for affordable, culturally relevant, and safe community 

swimming lessons and childcare facilities to mitigate child drowning risks, especially in Indonesia's rural 

areas. Employing a co-design approach and exploring contextual socio-ecological determinants are 

crucial for tailoring effective interventions.  

Keywords: Drowning, drowning prevention, water safety, community safety promotion, health 

promotion, social determinants of health, health behaviour, low- and middle-income countries 

8.3. Introduction 

There is a need to increase global initiatives to prevent drowning, especially for children under 

5 years who are disproportionately impacted.8 With over half of drowning incidents occurring in low- 

and middle-income countries (LMICs), there is a need for cost-effective initiatives, especially in the 

Western Pacific and South-East Asia, including Indonesia who are currently underserved from a 

drowning prevention perspective.6,8,10,41,61  

Indonesia’s vast geography of over 17,000 islands and frequent hydrometeorological disasters 

place it at high risk for drowning.11 Despite a decrease in drowning rates from 2005 to 2019, the 

mortality rate for children under five in Indonesia remains high at 9.67/100,000 annually, surpassing 

global rates (5.5/100,000 in 2019) and rates in high-income countries such as Australia (1.06/100,000 in 

2022/23467) and the United States (3.1/100,000 in 2022468). In Indonesia, elevated risks were observed 

among children in the regions of Papua, Kalimantan, Sulawesi, Maluku, and Nusa Tenggara.259 

Therefore, there is an urgent need for tailored drowning prevention strategies for this high-risk 

population. However understanding of effective measures in Indonesia remains limited.61  

The World Health Organization (WHO) has recommended multi-faceted prevention strategies 

to address the global burden of drowning.7,59,99 These include: (i) supervised safe places for young 

children; (ii) barrier installation; (iii) swimming lessons for school-age children; (iv) resilience building 

and flood risk management; (v) training in rescue and resuscitation; and (vi) enforcing maritime safety 

regulations. Supportive strategies involve multisectoral collaboration, strategic communications, 

national water safety plans, and advancing research. 59 However, there is limited understanding 
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regarding these strategies’ social acceptability, effectiveness, and sustainability in Indonesia, which 

currently lacks a national strategy.61 Thus, gaining insights into enablers and barriers will be crucial for 

effective implementation within Indonesian communities and other LMICs with similar contexts. 

To improve this understanding, this study applied the Health Belief Model (HBM).187 By 

examining perceived susceptibility, severity, benefits, and barriers, the HBM identifies key motivators 

and deterrents for adopting water safety measures, as well as the role of cues to action and self-efficacy 

in prompting and sustaining preventive behaviours. 187 This approach allows for tailored drowning 

prevention strategies that address specific beliefs and concerns within Indonesian communities and can 

inform similar efforts in other LMICs with comparable contexts. 

8.3.1. Research Aims 

This qualitative study aimed to examine the acceptability, enablers, and barriers for 

implementing WHO-recommended drowning prevention strategies in Indonesia. 

8.3.2. Research Questions 

This study answered the following questions: 

1. What are Indonesian parental and community perceptions on the social acceptability of WHO-

recommended drowning prevention strategies within the context of their community? 

2. What are Indonesian parental and community perceptions on enablers to participate   in WHO-

recommended drowning prevention strategies? 

3. What are Indonesian parental and community perceptions on barriers for implementing WHO-

recommended drowning prevention strategies? 

8.4. Methods 

8.4.1. Study Design 

This qualitative study is a part of a broader mixed-methods inquiry into fatal unintentional 

drowning in Indonesia, and followed a scoping review61 and a population-based retrospective cohort 

study259. Employing an exploratory qualitative approach, the study was designed to further explain high 

drowning mortality rates among children under five in eastern Indonesia including in West Nusa 

Tenggara (WNT)259, by exploring community attitudes, beliefs, and practices on child drowning 

prevention, addressing a gap in the existing literature.202,264  
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8.4.2. Research Setting 

The research was conducted across seven villages in all districts (West Lombok, North 

Lombok, East Lombok, Central Lombok, and Mataram) of Lombok Island, WNT Province, covering 

diverse coastal and inland areas to explore drowning incidents in various settings and population groups.  

WNT was selected as study sites due to its high under-five drowning mortality rates 

(12.6/100,000 for males and 6.1/100,000 for females in 2019)259 and high all-cause under-five mortality 

rate (29/1,000 live births in 2022)271,273, both being one of the highest nationwide. The province’s 

predominantly rural nature, high population density, and significant economic inequalities, with over 

19% of its 5 million residents living below the national poverty threshold of less than USD 0.7 per day, 

also influenced the selection.2,267,268,272 Lombok Island, the second largest in the province, 

accommodates 71% (3.9 million) of WNT’s population, making it one of Indonesia’s most densely 

populated islands.2,143,267,268 Lombok is culturally diverse and predominantly Sasak speaking, with 

Indonesian as the formal language.143  

8.4.3. Sample Selection and Recruitment 

Participants were eligible if they were parents of children under five or community leaders in 

densely populated coastal or inland water areas of Lombok Island, WNT. These criteria aimed to gather 

insights into socio-cultural beliefs, practices, and decision-making processes on child drowning 

prevention in the community. Recruited community leaders included village chiefs, elders, religious 

figures, and community health workers, most of whom were also parents or grandparents of children 

under-five.  

Purposive and snowball sampling methods were utilised to ensure focused representation 

based on the inclusion criteria.279,283 Village chiefs and community health workers facilitated the 

identification of key informants who could provide insights into child drowning in the community. Face-

to-face recruitment took place during communal village events, where interested individuals received 

detailed information and consent forms. 

8.4.4. Data Collection 

Seven focus group discussions (n=62) were held at various community locations from October 

2023 to March 2024, until data saturation was achieved. This approach allowed for an in-depth 

exploration of participants' perspectives, as well as sociocultural norms and community dynamics that 

might not emerge in individual interviews.291,410 Participant characteristics were collected at the start of 

each focus group using a questionnaire. The moderator guide, informed by the HBM187 and a previous 

scoping review61, was pilot tested with a small sample of parents in the study area. Feedback from 
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research team members and participants on the guide's relevance and clarity led to minor adjustments 

(Table 5.1). 

Focus group discussions, lasting 50-60 minutes, were led by two female Indonesian team 

members proficient in Indonesian and local Sasak language (MC, PBF). MC facilitated the discussions, 

and PBF documented interactions and made field notes. All sessions were audio-recorded with consent, 

transcribed verbatim, and translated into English by the primary researcher (MC). Translations were 

then back translated into Indonesian by the other Indonesian team member (PBF) and English samples 

were reviewed by senior researchers (SGD and RCF) to ensure data accuracy. 

8.4.5. Data Analysis 

Translated transcripts, demographic data, and field notes were entered into NVivo Version 20. 

Thematic analysis (TA), guided by Braun and Clarke’s framework300, combined deductive and inductive 

approaches. Using the constructs of the HBM187 and the 2017 WHO implementation guide for drowning 

prevention59, deductive analysis was conducted alongside an inductive method to systematically 

identify patterns of meaning, while also allowing organic emergence of themes through iterative data 

immersion and reflection, emphasising the interpretative nature of TA. 300,302,303 

To ensure the dependability, conformability, transferability, and authenticity of the study, 

various measures were implemented: 1) Purposive sampling; 2) Extended involvement in research sites; 

3) Gathering participant demographic information; 4) Continuous reflection on potential biases; 5) 

Member-checking; 6) Employing back-translation; 7) Continuous process of data immersion and 

reflection; 8) Consensus discussions on themes and theme definitions; 9) Incorporating direct 

quotations; and 10) Establishing an audit trail of data collection and analysis.437 

8.4.6. Ethics approval 

Ethical clearance was obtained from the University of Mataram, Indonesia (Ethics Approval 

number 044/UN18.F8/ETIK/2024) and registered to James Cook University's Human Research Ethics 

Committee (External HREC Approval Acknowledgement reference number H9088). 

8.5. Results 

Sixty-two participants, including parents of children under five and village community leaders, 

joined the focus groups. The majority were female (75.8%, n=47), aged between 25 and 44 (51.6%, n=32) 

and did not complete primary education (58.1%, n=36). Most were mothers of children under five 

(53.2%, n=33), followed by village community leaders (37.1%, n=23) (Table 5.2). 
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Data analysis was organised around four themes: a) Perceptions of acceptability towards 

WHO-recommended interventions; b) Barriers of drowning intervention implementation; c) 

Sociocultural considerations of implementing interventions; d) Enablers that facilitate participation in 

interventions. Results are presented below under each theme heading and summarised in Table 8.1. 

8.5.1. Theme 1 – Perceptions of acceptability towards WHO-recommended interventions 

Overall, participants endorsed all WHO-recommended strategies, including providing 

swimming lessons for school-age children, establishing community childcare centres, providing first aid 

training, installing barriers, managing flood risks, and enforcing boating safety regulations.  

Predominantly, participants emphasised the importance of swimming lessons for reducing 

drowning risk among school-age children. While all mentioned their children attended swimming 

lessons as part of school's Physical Education class, participants highlighted inconsistencies and 

infrequency in lesson provision. Some children only received lessons in junior high school, while others 

had access to the lessons in primary and junior high school. Concerns were raised about the infrequent 

schedule—typically one lesson every six months—which hindered children's proficiency in swimming. 

Consequently, they would like to see government-supported community swimming programs which 

enhance children’s swimming skills and encourage broader participation. 

“I think it’s good if the kids can have swimming lessons provided by the government, 

but only if we can afford it, most importantly, and in areas around here so that we don’t have 

to travel far.”  

Group 2, female, participant ID number: G2F4 

Some participants supported establishing supervised safe places such as childcare and early 

childcare education centres in their community, to prevent children from playing near water bodies. 

While they emphasised supervising school-aged children in these centres, there was less emphasis on 

the need for supervision for supervision for preschool-aged children or younger. 

“If there is a childcare facility in this village, to have the children being watched, that 

would be helpful to stop the children from playing in streams.” 

Group 6, female, participant ID number: G6F1 

Some participants stressed the need for government-provided first aid training for parents, 

especially mothers, and community members to respond to child drowning incidents in the community. 
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“We don’t know how to provide first aid for drowning. We actually need that 

education.”  

Group 6, female, participant ID number: G6F3 

Participants strongly supported installing barriers, such as covers for wells and fences for 

ditches, streams, and ponds, to restrict children's access to water bodies. Many have taken proactive 

measures to cover their wells as a safety precaution. However, there was no mention of installing door 

barriers or playpens to create safe play areas at home or childcare centres. 

“We wish for the people to have their wells covered. At least with removable lids, to 

cover the wells when they are not used.“ 

Group 2, male, participant ID number: G2M2 

Some participants emphasised the necessity of government-provided pre-event education to 

raise community awareness of flooding and tsunami and prepare residents to respond for potential risks 

effectively. 

“Yes, we wish to be alerted about tsunami. In case of earthquakes, what we should 

do.” 

Group 1, female, participant ID number: G1F6 

Some participants mentioned the importance of enforcing boating and maritime safety 

regulations, noting that lifejackets were seldom available or utilised. 

“No lifejackets [on board public boats] … There were lifejackets on the top deck, but 

we were not given them to wear. No one gave instructions.” 

Group 6, male, participant ID number: G6M1 

8.5.2. Theme 2 – Barriers of Drowning Intervention Implementation 

Participants discussed barriers to effective drowning prevention, including sociocultural norms 

and financial factors. Financial constraints were overwhelmingly cited as the main barrier to enrolling 

children in swimming courses and childcare centres. Participants noted that besides direct costs, 

expenses such as transportation and entrance fees imposed additional burdens on parents. 

“Paying for it [swimming lessons] is difficult because you need to pay for everything, 

their transport cost, pool’s entrance fee, pocket money. And I have twins, so I need to pay 

around 100 thousand rupiahs [USD 6] every time they go swimming. It is difficult.”  
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Group 7, female, participant ID number: G7F2 

The distance to swimming and childcare facilities added financial strain for many parents in 

rural communities, especially those without vehicles. 

“The location of the swimming facility is very important. If it is far, if we don't have 

motorbike, then we cannot take the children.”  

Group 5, female, participant ID number: G5F1 

Regarding childcare centres, some participants expressed reluctance to entrust child 

supervision to other caregivers.  

“Even if it is amongst us, to be recruited to caretake these children [in the childcare 

centre], it is still difficult. … To delegate the responsibility, to trust other people with our 

children, it is difficult.”  

Group 5, female, participant ID number: G5F6 

In addition, some participants doubted community members' ability to participate as 

caretakers and organisers in community-based childcare centres due to their own domestic and 

caregiving duties, possibly affecting the program's long-term sustainability. 

“I don’t think it [community childcare centre] will work. … Mothers here have their 

own responsibilities at home. They can’t participate as caretakers.”  

Group 7, female, participant ID number: G7F1 

Some participants also noted insufficient space, including within community members' homes, 

as a barrier to establishing childcare centres in their community. 

“The only thing is, we have no space for that many children to be kept together in one 

place.”  

Group 4, female, participant ID number: G4F3 

In addition, some participants doubted the practicality of installing barriers around water 

bodies at home and in the community. 

“My family share a well with several households, and it is not covered because we 

still collect water from it using a pulley every day. We don’t have a water pump.”  

Group 4, female, participant ID number: G4F3 
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8.5.3. Theme 3 – Sociocultural Considerations of Implementing Interventions 

Participants discussed sociocultural factors affecting the introduction of swimming training in 

their community, such as parental perceptions on the minimum age for swimming and cultural norms 

regarding swimwear and instructors' gender dynamics, informing the development of culturally 

sensitive program. 

“If the government makes a pool around here, and have the children learning to 

swim, that would be good enough. However, it would be preferable, for instance, for girls to 

be taught by female swimming instructors. That is perhaps our suggestion for the government, 

if we may give suggestions to whomever is responsible to make such program.” 

Group 1, male, participant ID number: G1M1 

There were varying opinions on the minimum age for swimming lessons, with some willing to 

enrol their children as young as five, while others preferred waiting until the junior high school-age of 

12-15 years.  

“It’s a no from me if the child is too young. If the child is older than 12 years old, 

maybe during junior high school, I will let them join [the swimming lessons].”  

Group 2, female, participant ID number: G2F1 

In addition, many parents emphasised the importance of supervising their children during 

swimming lessons to ensure their safety from drowning in deeper pools and to protect them from 

“unwanted things”, referring to gender-based misconduct and assault. 

“I think that the parents should be present, to accompany the child during the 

swimming lessons. You can’t just trust the instructor with our children.”  

Group 5, female, participant ID number: G5F6 

Participants discussed sociocultural and religious norms around gender in swimming lessons. 

While not a concern for younger girls, some participants worried that adolescent girls might feel 

uncomfortable in swimwear. Some suggested wearing everyday clothes as a modest alternative to 

facilitate appropriateness.  

“If the girls are older, adolescent, they will probably have a concern or discomfort 

with wearing swimwear. If the girls are still little, it should be alright.”  
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Group 2, female, participant ID number: G2F1 

“Children here usually wear their daily-wear t-shirts and shorts for swimming, 

especially for older girls around junior high school-age [12-15 years].” 

Group 3, female, participant ID number: G3F5 

Participants held diverse opinions on the gender of swimming instructors. Some preferred 

instructors of the same gender or requested parental presence during lessons with instructors of a 

different gender, while others prioritised instructor availability over gender.  

“I’m not too comfortable with male [swimming] instructors. Just to be on the safe 

side. If the instructor is male, then I would like to accompany them [children] during the 

lessons. If the instructor is female, they can go on their own.”  

Group 4, female, participant ID number: G4F1 

8.5.4. Theme 4 – Enablers that Facilitate Participation in Interventions 

Participants discussed factors that would facilitate the introduction of WHO-recommended 

drowning interventions in their community, including multisectoral collaboration, media’s role in 

enhancing awareness, subsidies, and collectivism. 

Many participants emphasised the importance of cross-government agency collaboration in 

preventive efforts, with local government highlighted as primarily responsible for child drowning 

prevention. BASARNAS (the Indonesian National Search and Rescue Agency) was cited by many as a key 

agency, with no mention of non-governmental stakeholders. 

“Information, education is the most important thing to be provided, by child 

protection agency, SAR [Search and Rescue] team, firefighters. Those involve in rescue efforts.”  

Group 6, male, participant ID number: G6F1 

Many participants discussed that they acquired awareness of child drowning risks through 

media, particularly social media.  

“These days, we have social media. We have seen videos of people drowning, so we 

became more aware of its dangers.” 

Group 5, female, participant ID number: G5F6 
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Participants predominantly emphasised the need for financial subsidies to fund swimming 

lessons and community childcare centre caretaker salaries, citing limited financial capacity as a barrier 

to participation. 

"If the government paid for the swimming lessons, it would be very helpful. Private 

swimming lessons are very expensive—380 thousand rupiahs [USD 22] for four sessions. We 

cannot afford it." 

Group 7, female, participant ID number: G7F2 

Many participants acknowledged the value of collectivism in childrearing, where family and 

community members, such as grandparents, aunts, and neighbours, assist in caregiving while mothers 

attend to other duties. Some suggested community members serve as caretakers in community 

childcare centres. 

“I’m willing to participate in supervising children. It’s for our own community anyway. 

We’re used to having our children being watched by others in this community. I would feel 

much better if there is a space for children to be supervised, so that they don’t go playing too 

far.” 

Group 4, female, participant ID number: G4F1 
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Table 8.1. Definitions and illustrative quotes supporting interpretations of themes 

Themes Definition and inclusions Sub-themes Representative excerpts 
Perceptions of 
acceptability 
towards WHO-
recommended 
interventions 

Participants’ perceptions 
on the extent to which 
WHO-recommended 
interventions will be 
embraced and 
supported by 
community. 

Swimming 
lessons for 
school-age 
children  

‘Many parents would be so glad for that, having their children have swimming lessons, especially if provided by the government.” (Group 4, 
female, participant ID number G4F4)  

“Yes, we are very much open to the idea of swimming lessons for children in local water bodies here. If there is a facility around here provided 
by the government, a location to learn to swim, and it is clean, that should be enough.” (Group 1, female, participant ID number: G1F5) 

Supervised safe 
places for 
children 

“People will welcome a childcare centre in the community to prevent drowning, especially as mothers would be busy cooking and doing other 
things.” (Group 4, female, participant ID number: G4F4)  

“Such as having an early childhood education centre in the community. That would be a good idea to prevent child drowning.” (Group 4, 
female, participant ID number: G4F3)  

Training 
parents and 
community 
members in 
first aid 

“I think the local government, relevant government departments should provide education for us, on how to rescue children. The most 
important thing is education. Parents need to be informed, for those whose children are already drowned, already in the water, their lives 
could be saved, actually. But you need to know how to do it. So, first aid training, we need the education. We can’t perform rescue on 
people if we don’t have the knowledge. So perhaps a training session, with mannequins. These mothers have great memory, great mind. 
They could learn fast. But when it comes to your own children drowning, you will panic and forget things, so you need to train them.” 
(Group 6, male, participant ID number: G6M1) 

“For us, for instance, we perhaps have only watched in on tv, how to save people who are drowned. But we don’t know how to do it.” (Group 
6, female, participant ID number: G6F1) 

Installing 
barriers to limit 
access to water 
bodies 

“We used to have an open well here in the house, but someone fell into it. So, we covered the well. We covered it with bamboo, after someone 
tripped and fell into it.” (Group 4, female, participant ID number: G4F5) 

“Maybe you can put fences around the streams. Perhaps not covering it but fencing it, such as with fences from bamboo. So that the kids can’t 
climb over it.” (Group 3, female, participant ID number: G3F2) 

Enforcement of 
boating and 
maritime safety 
regulations 

“No one on board of boats use lifejackets. Never. The boat crews never let people know that we must use lifejackets and where the lifejackets 
are stored. And I have took a few boat and ferry rides, to Bali and to Java. But no such information on lifejackets. There should be lifejackets 
being prepared, as it should. Sometimes there were lifejackets around, sometimes no lifejackets can be seen around. But no there were 
no information on that. Especially on smaller boats. No one tells you what to do.” (Group 2, male, participant ID number: G2M1) 

“No, we didn’t wear lifejackets on boat. There were no lifejackets. There was no safety equipment whatsoever.” (Group 3, female, participant 
ID number: G3F4) 

Managing risks 
of flood and 
tsunami 

“The water level needs to be monitored, not to be over their capacity and flood.” (Group 6, male, participant ID number: G6M1) 
“Maybe of the government, our hope is to be informed better on the threat of tsunami.” (Group 1, female, participant ID number: G1F5) 

Barriers of 
drowning 
intervention 
implementation 

Participants’ 
perspectives on factors 
that may pose 
challenges to the 

Financial 
considerations 

“Funding it [swimming lessons] is the main barrier. That is the main issue. We need to pay for their entrance fee [to swimming pools], and their 
pocket money.”  (Group 7, female, participant ID number: G7F1)  

“If I must pay for caretaker's fee [at childcare centre], I would rather not. I would rather use the money to buy rice for my children.” (Group 3, 
female, participant ID number: G3F4) 
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Themes Definition and inclusions Sub-themes Representative excerpts 
effectiveness and 
sustainability of 
drowning prevention 
strategies to be 
implemented in the 
community. 

Distance to 
facility 

“If the swimming lesson is being held far away, it’s almost as good as none. The transport fee will be expensive for us to afford. We can’t afford 
it if it’s far away.” (Group 3, female, participant ID number: G3F4) 

“The distance matters a lot. No one will be able to take the children if it's too far.” (Group 4, female, participant ID number: G4F4) 

Reluctance to 
delegate child 
supervision 
duties 

“Whether insiders or outsiders [of the community] are hired to supervise the children in the community-based childcare centre, I think it will 
still be difficult to delegate supervision. It’s not easy to trust others with the care of your children.” (Group 5, female, participant ID number: 
G5F1) 

“Yes, having the children being supervised by someone else is a consideration. That’s parents’ main consideration.” (Group 6, female, 
participant ID number: G6F3) 

Doubts about 
community 
member 
participation 

“I think having a community-based childcare centre in the community will be too difficult. There is no one to be the caretakers. Let us say, even 
for myself, who am I going to watch other people’s children, when I can’t even properly watch my own children?” (Group 6, male, 
participant ID number: G6M1) 

“If the caretakers in the childcare centre are recruited from mothers here, it is difficult. They have their own responsibilities and busy schedule 
with their activities. Mothers have a busy day.” (Group 6, female, participant ID number: G6F2) 

Availability of 
appropriate 
space 

“The space is the barrier [in realising a community-run childcare centre]. We don’t have the space and place to do it.” (Group 1, female, 
participant ID number: G1F5) 

“There is no space for it, the location to gather that number of children.” (Group 6, male, participant ID number: G6M1) 

Barrier 
installation 
practicality 

“But some wells in this community are not covered, because many people use the wells, drawing water from the wells, using a pulley. So, we 
can’t cover it.” (Group 7, female, participant ID number: G7F3) 

“With ditches, for instance, you can’t really cover all of them, because of the risk of flooding. When there is flooding, if the ditches  are all 
covered, it will be difficult for the water to flow.” (Group 6, female, participant ID number: G6F1) 

Sociocultural 
considerations 
of 
implementing 
interventions 

Participants’ 
perspectives on 
sociocultural factors that 
may influence the 
adoption and 
acceptance of the 
prevention strategies. 
These factors were not 
perceived as barriers in 
implementing 
prevention strategies. 
Instead, these factors 
informed the 
development of 
culturally sensitive 
interventions and were 
viewed as preferable by 
participants. 

Minimum age 
for swimming 
lessons 

“I think the younger the children [enrol in swimming lessons] the better. Perhaps as young as five years old.” (Group 4, female, participant ID 
number: G4F3) 

“I will allow my children to enrol [in swimming lessons] at about the age of junior high school. Even if they're in grade 6th of primary school, I 
will still worry about them. So, junior high, around the age of 13 to 14 years old.” (Group 2, female, participant ID number: G2F5) 

Parental 
presence during 
swimming 
lessons 

“Yes, we would still like to watch our own children during swimming lessons. It doesn’t matter if they are girls or boys, kids need to be supervised 
from unwanted things.” (Group 2, female, participant ID number: G2F4) 

“I would still like to supervise my own children when they have their swimming lessons. If there is anything happen, I need to be able to know 
it firsthand.” (Group 2, female, participant ID number: G2F3)  

Gender 
dynamics 
around 
swimming 
lessons 

" Maybe there will be concern with teenage girls wearing swimming suits. Maybe they will prefer to wear their own clothes, to be not as tight.” 
(Group 3, female, participant ID number: G3F2) 

“These days, there are modest swimsuits that will be suitable for Muslims. So, for girls to wear swimwear, it should be fine.” (Group 2, female, 
participant ID number: G2F6) 

“You can’t really choose between having female or male [swimming] instructors. I think most swimming instructors would be male. It’s not a 
problem for me. And children are still too young. They have not gone through puberty yet. Unless the children are older teenagers, then 
probably there will be a concern about that. But nevertheless, it’s not a problem. It depends on the availability of swimming instructors. 
Swimming lessons are always taken in open public space, so I don’t think that’s a problem.” (Group 4, female, participant ID number: 
G4F3) 
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Themes Definition and inclusions Sub-themes Representative excerpts 
Enablers that 
facilitate 
participation in 
interventions 

Participants’ 
perspectives on factors 
that support the 
successful adoption and 
implementation of 
recommended drowning 
interventions in the 
community. 

Multisectoral 
commitment 

“BASARNAS [the Indonesian National Search and Rescue Agency], they are responsible [to prevent drowning]. If there are people drown on the 
beach, BASARNAS will search for them, right.” (Group 3, female, participant ID number: G3F2)  

“Maybe the Department of Tourism could come here to inform us [on drowning prevention].” (Group 7, female, participant ID number: G7F3) 

News media’s 
role in 
enhancing 
awareness 

“There are more news reports on drowning these days, including from celebrities. Like, if any celebrity or their children drown, we then become 
more aware. The news becomes a lesson for us, that we need to be more cautious. We need to be careful, to not too easily trusting other 
people, including to let our children being supervised by other people.” (Group 6, female, participant ID number: G6F1) 

“We heard information from the media, that higher locations are safer from the waves [during a tsunami event]. We also watched videos on 
the Aceh Tsunami, in 2004. From that moment on, we knew that following massive earthquakes, there are potential for tsunami to follow 
suit. So, we became more aware of that, of tsunami. … Media didn’t exist back then, but now we have social media, we have mobile 
phones to look for information on drowning.” (Group 6, male, participant ID number: G6M1) 

Financial 
subsidies 

“If the government is willing to provide the location to swim, and have the swimming lessons for free, then it would help the community a lot. 
That is perhaps our suggestion for the government.” (Group 1, male, participant ID number: G1M1) 

“Mothers who don’t work, would be willing to help in supervising children [in childcare centre], if they are being empowered financially by the 
government.” (Group 1, female, participant ID number: G1F5) 

Leveraging 
collectivism 

“I think people here are used to helping each other to look after each other’s children while they have something else to do. Like your neighbours 
or other family members, you can ask to drop your kids at their home if you need to go somewhere. So, I think if there is a childcare centre 
here, for free, I think people will be willing to help each other taking care of children in the community.” (Group 1, female, participant ID 
number: G1F2)  

“I think the women here would be happy to help, to participate [in supervising children in the childcare centre]. In terms of time availability, 
people here will be willing to participate in taking turn to supervise children in the community-based childcare centre. We’re used to it.” 
(Group 1, female, participant ID number: G1F5) 
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8.6. Discussion 

Child drowning is a major cause of deaths in WNT, as in other regions in Indonesia.259 

While there is support for WHO-recommended drowning prevention strategies, barriers such as 

cost, sociocultural issues, and parental attitudes need to be addressed for effective 

implementation.  This study offers insights into community perspectives on the acceptability of 

these strategies and highlights contextual factors that affect their implementation, offering 

valuable lessons for Indonesia and other LMICs facing similar challenges.  

Participants supported WHO-recommended drowning prevention efforts, emphasising 

the importance of swimming lessons for school-age children and establishing community 

childcare centres. Participants also highlighted the importance of multisectoral collaboration; and 

media, including social media, in raising awareness about child drowning risks and the need for 

supervision; aligning with WHO recommendations.59 However, financial constraints, rurality, 

parental attitudes around child supervision, and sociocultural issues emerged as barriers. This 

emphasises the immediate need for low-cost, community-based swimming and childcare facilities 

that are subsidised, culturally appropriate, and safe, to effectively reduce the risk of child 

drowning, particularly in rural areas. Furthermore, there is a need for trained male and female 

instructors capable of delivering culturally appropriate swimming training in Indonesian 

communities. As recommended by the WHO, these instructors should be native speakers, trained 

and certified in swim teaching, water rescue, first aid, and CPR, and equipped to effectively teach 

groups of children.7,70,99,183 There is also a need to enhance trust in community childcare centres 

by training caregivers and equipping them with skills and knowledge in constant supervision for 

children, child safety risk identification and management, safety protocols, emergency response, 

communication with children and parents, behaviour management, child development, and 

cultural sensitivity, to ensure caregivers can be relied upon to provide safe and nurturing 

environments for children.70,99,402,409 

In addition, participants noted sociocultural factors, such as gender-related cultural and 

religious norms, influencing the adoption of swimming lessons in their community. This aligns with 

research in Australia and Canada, emphasising the importance of culturally sensitive interventions 

in drowning prevention programs,90,469-471  and underscores the need for a co-design approach 

involving community leaders, cultural and religious advisors, and other stakeholders, to 

incorporate local knowledge and perspectives into intervention design. This ensures relevance, 

acceptance, community ownership, and sustainability, as seen in studies in Australia.90,403,405,471 
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The study highlighted how socio-ecological determinants, such as socioeconomic status, 

rurality, physical environment, social support networks, early childhood care, education, and 

gender norms can influence drowning interventions in Indonesia. As summarised in Figure 8.1, by 

utilising the socio-ecological health model, future research should explore the interconnected 

relationship between drowning prevention and socio-ecological determinants of drowning across 

four levels of influence: individual, interpersonal, community, and societal.86,472 This approach can 

promote water safety culture and reduce child drowning risks in Indonesia, and offer insights for 

other LMICs with similar contexts. 

 

 

Figure 8.1. Future Research on Socio-Ecological Determinants of Child Drowning in Indonesia 
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8.7. Limitations 

While the sampling method used in this study aimed for geographical diversity by 

including both coastal and inland areas, it focused on one island in Indonesia, limiting the 

representation of the country's extensive diversity. Nationwide research is necessary to develop 

contextually relevant strategies for child drowning prevention. Participant self-selection may also 

deviate from the broader community's viewpoints. 

8.8. Conclusion 

This study identified community support for WHO-recommended drowning prevention 

measures, emphasising the need for affordable, culturally suitable community swimming lessons 

and childcare centres which address community’s financial constraints, rurality, and sociocultural 

issues. A co-design approach and exploration of socio-ecological factors of drowning are crucial 

for developing effective and contextualised interventions in Indonesia and other LMICs. 

8.9. Implications and contributions 

• The study contributes to the limited evidence on barriers and facilitators of child drowning 

prevention in Indonesia and LMICs. 

• Findings indicate the need for low-cost, culturally suitable community swimming lessons 

and childcare facilities to reduce child drowning risks. 

• The study highlights the need to address local contexts and social determinants of child 

drowning to ensure effective and sustainable drowning prevention interventions across 

Indonesia and similar LMICs.  
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Chapter 9  Final Discussion, Recommendations, and Conclusion 

 

9.1. Overview: Reflection on Research Questions 

This study makes a significant impact by comprehensively examining the burden of 

unintentional drowning in Indonesia, a topic largely unexplored in previous research. Despite the 

substantial burden of unintentional drowning in LMICs, and Indonesia's unique geographical 

characteristics predisposing it to heightened vulnerability to unintentional, disaster-related, and 

water transport-related drowning incidents, there remains a notable absence of prior 

investigations into this matter in Indonesia.41,61  

This study investigated mortality rates, risk factors, and prevention interventions of 

unintentional drowning deaths in Indonesia, as well as the interconnection of these aspects with 

socio-ecological approaches of health promotion, by answering these research questions: 

1. What are unintentional drowning incidence and mortality rates in Indonesia? 

2. What are fatal unintentional drowning risk factors in Indonesia? 

3. What drowning prevention strategies and water safety regulations are currently 

available and being implemented in Indonesia? 

4. What are Indonesian parents' and community perceptions and practices regarding child 

drowning risk and prevention, based on the HBM? 

5. What are the gaps on unintentional drowning preventive measures available in 

Indonesia, based on the HPF? 
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Employing a public health and health promotion perspective, this thesis with its 

accompanying studies answered these research questions by offering a comprehensive 

understanding of the epidemiology, risk factors, and prevention strategies surrounding 

unintentional drowning in Indonesia. By laying this groundwork, the research serves to stimulate 

discussion and prompt action on the burden and prevention of unintentional drowning within the 

country. By utilising the health behavioural framework of the HBM, this study provides a thorough 

and nuanced understanding of the burden, risk factors, and prevention strategies related to child 

drowning within Indonesian communities, an imminent public health issue in Indonesia, given that 

under-five children were identified as having the highest drowning mortality rates in the country. 

Hence, the study serves as a framework for initiating further examination of the socio-ecological 

determinants of child drowning in Indonesia. 

Building on this understanding, the research strived to establish an empirically grounded 

foundation to inform the development of comprehensive drowning surveillance systems, 

identification of risk factors, assessment of drowning burden, and setting agendas for action, 

facilitating the integration of water safety, disaster risk management, and boating and maritime 

safety policies and programs to promote water safety effectively and sustainably. By synthesising 

empirical evidence and integrating public health and health promotion perspectives, ultimately, 

the findings of this thesis can contribute to reducing drowning incidents and safeguarding the 

safety and well-being of Indonesian communities around the ever-present aquatic environments 

in Indonesia. 

9.2. Justification of the Research Methodology 

The scoping review in this thesis identified a paucity of information on unintentional 

drowning rates, risk factors, and prevention in Indonesia, hence necessitating the use of an 

explanatory sequential mixed methods approach to guide the subsequent studies within this 

thesis.61 The mixed methods study design was well-suited for exploring the complex and under-

researched nature of drowning in Indonesia by integrating both quantitative and qualitative 

methods, allowing for an in-depth understanding that would not have been achievable through 

either method alone. The quantitative component in this study focused on drowning mortality, 

incidence rates, burden, and risk factors, while the qualitative component investigated parental 

and community perceptions of child drowning risk and prevention. Therefore, this sequential 

mixed methods study enabled a thorough exploration of unintentional drowning mortality 

burden, risk factors, and prevention interventions in Indonesia. Given the complexity of the 
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phenomenon of drowning across Indonesia, relying solely on a single methodological approach 

would not have been adequate to achieve a comprehensive understanding.202,215,217,219,221  

The explanatory sequence of the mixed methods study involved collecting and analysing 

quantitative data first, allowing for the exploration of relationships between variables. This step 

identified that under-five children, particularly in eastern Indonesia, including in WNT, had higher 

mortality rates and were more likely to fatally drown compared to the developed capital province 

of Jakarta and other parts of Indonesia. Subsequently, this finding directed the qualitative study 

to gather additional insights, explanations, and context to better understand the quantitative 

outcomes.202,215,217,219,221  

The scoping review revealed that Indonesia lacks a coordinated national drowning data 

collection system capable of gathering national and subnational data, which also suggests that 

drowning mortality in the country may be underrepresented. In addition, the review highlighted 

that the association between various exposures and drowning incidents has not been thoroughly 

investigated. Considering these gaps and Indonesia's vast geographic and population size, the 

population-based retrospective cohort study design was well-suited to analyse the GBD 2019 

Study data on unintentional drowning across all provinces in Indonesia. By examining the entire 

population rather than specific subgroups, this design comprehensively captured drowning 

incidents across Indonesia's diverse population, allowing for an examination of unintentional 

drowning mortality and incidence rates at both the national and subnational levels. The design 

also allowed for the analysis of drowning data collected over an extended period, offering 

valuable insights into temporal trends and changes over time.238-246 

The retrospective aspect of the cohort design provided numerous advantages in the 

epidemiological research included in this thesis. Firstly, the design enabled an efficient 

examination of outcomes of fatal and non-fatal drowning incidences across all provinces in 

Indonesia, ultimately saving time and resources compared to prospective studies. In addition, this 

design facilitated the investigation of multiple outcomes, encompassing both fatal and non-fatal 

drowning incidents, ensuring the inclusivity of the study while broadening the scope of research 

possibilities. Furthermore, the retrospective cohort design allowed for the examination of 

multiple exposures from the same cohort, leading to a comprehensive understanding of the risk 

factors of unintentional drowning in Indonesia.238-247 However, while the retrospective cohort 

study was valuable in examining the relationships between past exposures and negative health 

outcomes of drowning events, it is important to acknowledge potential sources of recall and 

information biases in this study and how the findings should be extrapolated with caution. These 
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issues, as well as efforts in minimising them, are discussed in detail in the Research Strengths and 

Limitations section of this chapter. 

Finally, the exploratory qualitative design was considered appropriate for providing 

context and explanations of the findings from the quantitative arm of the study, through the 

exploration of community viewpoints and lived experiences. The design's flexibility facilitated 

exploration into the relatively unexplored phenomenon of child drowning in rural communities of 

eastern Indonesia, yielding context-specific and rich data. Initially focusing on the risk of drowning 

among children under five, the exploratory design also allowed for the qualitative study to explore 

broader water-related disasters as environmental risk factors contributing to drowning incidents 

among both adults and children. Thus, the exploratory qualitative design proved valuable in this 

initial stage of inquiry, facilitating a deeper understanding before advancing to more structured 

investigations into targeted interventions for each category of drowning in Indonesia in the future. 
202,214,263-266 

9.3. Key Findings of the Three Study Phases 

The explanatory sequential mixed method study conducted in this thesis comprised three 

phases: 1) a scoping review, 2) a population-based, retrospective cohort quantitative study, and 

3) an exploratory qualitative study.  

The scoping review revealed a dearth of information regarding unintentional drowning 

rates, risk factors, and prevention in Indonesia.61 The absence of a coordinated national drowning 

data collection system raised concerns about potential under-representation of drowning 

mortality. Furthermore, there has been inadequate investigation into the association between 

various exposures and drowning incidents, as outlined in Chapter 3 of this thesis (Table 3.2).61 An 

over-reliance on individual-focused, behaviour-based preventive measures was observed across 

peer-reviewed studies and policy documents regarding drowning prevention in Indonesia (Table 

3.3). The review also identified an under-exploration of the socio-ecological approach to health 

promotion related to drowning prevention in the country. The research area pertaining to 

community action in creating a safer environment, as well as community participation in decision-

making processes, planning and implementing drowning prevention programs, along with the 

development of evidence-informed policies on water safety, have been insufficiently addressed 

(Table 3.3). These findings underline the critical need to enhance drowning surveillance for 

providing reliable and accessible data, and to advance research to comprehend drowning risk 

factors and develop, implement, and evaluate drowning prevention programs. Furthermore, 
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there is an urgent need to enhance community action and participation, policy development, and 

research in drowning prevention efforts in Indonesia. This entails integrating health promotion 

approaches grounded in a socio-ecological perspective into drowning prevention efforts in 

Indonesia.61 

The population-based retrospective cohort study identified an average annual mortality 

rate of 2.58 per 100,000 in Indonesia from 2005 to 2019, as outlined in Chapter 4 of this thesis.259 

Although there was a consistent decrease in the drowning mortality rate over this period, from 

3.35 per 100,000 in 2005 to 1.93 per 100,000 in 2019, rates remained high among children under 

five years of age, the elderly population, and individuals residing in Papua, Kalimantan, Sulawesi, 

Maluku, Sumatra, and Nusa Tenggara (Figure 4.2, Table 4.2). Indonesian males were 1.81 (95% CI: 

1.79 - 1.84) times more likely than females to unintentionally drown. Average annual mortality 

rates were highest among the under 5 age-group, with 9.67 per 100,000, and 70 and over with 

5.37 per 100,000, across both sexes (Table 4.2). Children under five years of aged and individuals 

aged 70 years and more were 3.67 (95% CI: 3.63 - 3.72) times and 2.5 (95% CI: 2.45 - 2.56) times 

more likely to fatally drown, respectively, in comparison to populations aged 15 to 49 years old 

(Table 4.2). These findings highlight the urgent need to advance drowning prevention through 

robust data collection, and tailor drowning prevention strategies to address the heightened risk 

among children under-five, particularly in less developed eastern Indonesia.259 The discrepancy of 

drowning mortality rates among Indonesian provinces underlines the crucial need to investigate 

how socio-economic determinants, infrastructure investments, and social and environmental 

changes contribute to drowning fatalities, particularly in provinces in Kalimantan, Papua, 

Sulawesi, Maluku, and the Nusa Tenggara regions, which exhibited the highest rates of drowning 

mortality alongside some of the lowest GDP per capita nationwide.259,267 The discrepancy between 

provinces also underscores the need for further exploration into how socio-economic progress 

and implemented interventions can contribute to reducing child drowning fatalities across 

Indonesia. 

The exploratory qualitative study revealed a limited understanding within the community 

regarding the preventability, vulnerability, and risk factors associated with child drowning. 

Participants lacked awareness of the susceptibility of children and community members to 

drowning and the potential severe consequences such as injury and death, as outlined in Chapter 

5 of this thesis (Table 5.3).389 Since most participants had not previously recognised drowning as 

a significant issue with potentially serious consequences, discussions about their intention to alter 

behaviours to prevent child drowning were limited (Table 5.3). Although some parents who 
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experienced direct exposure to non-fatal child drowning incidents in their home or community 

were motivated to increase supervision of children around water, most participants remained in 

the early stages of behavioural change regarding water safety, compounded by their limited 

access to preventive measures. According to the Transtheoretical Model of Behaviour Change 

(TTM), a framework for understanding how individuals progress through five stages of 

behavioural change—precontemplation, contemplation, preparation, action, and maintenance—

which has been widely applied in health research185,473,474, many participants in this study were in 

the pre-contemplation stage, where they did not yet perceive the need for behavioural changes 

related to water safety, as illustrated by the participants' responses below: 

"No one supervises the children while they play around ditches. Parents let their kids play 

near water and don’t think much about the risk of drowning. If someone gets ill from drowning, 

then we might think about it [the risk of drowning]. If we haven't experienced it, we don't think 

about it [drowning]." 

Group 1, male, participant ID number: G1M1, village community leader 

“But no one worries about the possibility of falling into wells. If there are any children 

playing around the well, we just need to yell at them to stop playing around the well.” 

Group 2, male, participant ID number: G2M1, owns an open well in his house 

"No one on board boats ever uses lifejackets." 

Group 2, female, participant ID number: G2F3 

 Meanwhile, other participants were in the contemplation stage, where they 

acknowledged the issue and were considering potential changes but had not yet taken actionable 

steps to modify their or their children’s behaviour regarding water safety. This reflects a significant 

barrier to effective drowning prevention, as discussed in Chapter 5 and illustrated by the 

participants’ responses below: 

“Ditches and streams can perhaps be covered [to reduce the risk of drowning]. … Such as 

with fences from bamboo, so that kids can’t climb over it.”  

Group 3, female, participant ID number: G3F2 

“Yes, mothers can be busy with house chores, but it shouldn’t be like that [not supervising 

children], should it? Sometimes even the oldest children, who are responsible for watching their 

younger siblings, are still in primary school. Children might not always be aware of water dangers. 
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Plus, the water volume in the stream can suddenly increase, which is unpredictable. If children are 

playing in the neighbourhood, it’s probably fine because there are many people around. However, 

if they play further away, in the stream, it could become dangerous.” 

Group 4, female, participant ID number: G4F6 

The TTM emphasises the importance of customised interventions for each stage of 

change, therefore employing the framework can be useful for developing focused drowning 

prevention strategies in Indonesia that align with the unique needs and varying readiness across 

diverse communities and regions in the country. Further recommendations on applying TTM into 

drowning prevention efforts in Indonesia are detailed in Section 9.4. Concluding Discussions: 

Establishing Priorities for National Drowning Prevention Efforts in Indonesia in this thesis. 

While drowning was mostly associated with beaches and open seas, participants also 

recognised home-related hazards such as unprotected wells and tubs (Table 5.3). Although 

supervision was seen as protective, mothers’ obligations in domestic and household care tasks 

often impeded their ability to supervise children, often leading to the delegation of this 

responsibility to other family and community members (Table 5.3), consistent with findings 

observed in other cultures in both LMICs, including Bangladesh157 and Uganda475, and HICs, such 

as Canada160 and Australia409. The qualitative study also identified the strong focus that 

participants placed on individual-focused interventions, such as swimming lessons for children 

and first aid training for parents and community members, as outlined in Chapter 6 of this thesis 

(Table 6.1).406 While participants recognised the importance of population-focused safety 

measures and intergovernmental agency collaboration, there was limited understanding of the 

roles that the education and health sectors play in preventing child drowning (Table 6.1). 

Furthermore, the qualitative study highlighted community concerns regarding water-related 

disasters as significant drowning risk factors in Indonesia, as outlined in Chapter 7 (Table 7.1).415 

Participants attributed their vulnerability to disaster-related drowning to geographical and 

geological features of their area, past experiences with water-related disasters, and perceived 

inadequate disaster preparedness measures (Table 7.1).  

Community support for WHO-recommended drowning prevention measures, such as 

community swimming lessons and childcare facilities, was evident, as outlined in Chapter 8 of this 

thesis (Table 8.1).436 However, financial constraints and rural settings posed significant barriers to 

participation and sustainable implementation (Table 8.2). Sociocultural norms also influenced 

parental decisions regarding children's participation in swimming training (Table 8.3). The 

qualitative study findings underline the pressing need to raise public awareness about children's 
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vulnerability to drowning. In addition, there is a critical need for affordable, culturally appropriate 

community swimming programs and childcare facilities, especially in rural Indonesian areas, to 

reduce the risk of child drowning.436 Targeted prevention strategies for disaster-related drowning, 

including risk identification, resilience building in disaster-prone communities, educational 

interventions to enhance community self-efficacy, and tailored risk communication strategies, are 

crucial steps to reduce the risk of disaster-related drowning across Indonesian communities. 

However, deeper exploration of local contexts and socio-ecological determinants of drowning is 

necessary for effective development and implementation of water safety promotion and 

drowning prevention strategies. Further research into the development of contextually relevant 

water safety promotion approaches and the alignment of cross-sector partnerships is imperative 

to ensure sustainable drowning prevention efforts in Indonesia. Finally, integrating drowning 

prevention into regulatory frameworks related to disaster risk management, early childhood care, 

education, health, and rural development, and efforts to address socioeconomic disparities, is 

vital to reduce drowning fatalities in Indonesia.7,59  

There is limited direct evidence from Indonesia on the implementation of an integrated 

approach to drowning prevention. Also, evidence of effective strategies to reduce drowning 

deaths and incidences in Indonesia is lacking41,61, however, studies from other countries, including 

Australia476,477 and Thailand478, have shown that incorporating drowning prevention into 

regulatory frameworks and public health policies can contribute to reducing drowning fatalities. 

A study by Peden, Franklin, Leggat and Scarr 477 (2021) observed a reduction in river drowning 

fatalities in Australia between 2015 and 2019, coinciding with the implementation of a multi-

faceted approach that included local water safety management plans, boating safety regulations, 

weather warnings, and social marketing campaigns, and although the study does not establish 

direct causation or association with the observed reduction in fatalities, it is suggestive that multi-

faceted approaches will be required. In addition, a study by Mahony and Scarr 476 (2021) observed 

a reduction in child drowning mortality rates from the period 2004–2006 to 2017–2019 during the 

implementation of Australia’s national water safety strategy, which integrated drowning 

prevention measures into multisectoral policies and aligned the roles of various stakeholders. 

These findings support the potential benefits of applying a similar approach in Indonesia. 
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9.4. Concluding Discussions: Establishing Priorities for National Drowning Prevention Efforts 

in Indonesia 

Strengthening national drowning prevention efforts in Indonesia requires a 

comprehensive approach that integrates health promotion principles, is tailored to diverse 

contexts and needs across the country’s islands and population groups, and is cost effective.7,59 

Health promotion principles emphasise the importance of addressing multiple levels of 

influence—individual, community, and policy. 168-171 Given Indonesia's unique context, 

characterised by its extensive archipelago, diverse local languages and cultural practices, and 

varying local conditions, a one-size-fits-all approach is inadequate. Instead, strategies must be 

customised to address specific local needs and nuances and adapt to local geographic and 

sociocultural contexts. Thus, while nationwide policies are important, localised interventions that 

tackle specific regional challenges, leverage local knowledge, and in alignment with local 

sociocultural and religious contexts, will be crucial for achieving long-term effectiveness. In 

addition, targeted strategies addressing specific high-risk demographics such as under-five 

children, the elderly, and those in rural, disaster-prone areas are essential. Furthermore, 

integrating drowning prevention measures into broader regulatory frameworks across sectors 

such as disaster risk management, education, health, rural development, and maritime and 

boating safety is essential for sustained impact.7,59 By adopting this holistic approach, Indonesia 

stands to markedly decrease incidences of unintentional drowning and safeguard the well-being 

of its population around aquatic environments.  

As the initial inquiry into the complex public health issue of unintentional drowning in 

Indonesia, this study aimed to lay robust, evidence-based groundwork to spark discourse and 

catalyse efforts to reduce the nation's drowning burden. The following recommendations, 

informed by the findings of the mixed methods study, outline key priorities for strengthening 

national drowning prevention efforts in Indonesia. 

9.4.1. Priority 1: Advancing Drowning Prevention through Robust Data Collection 

Despite the WHO recommendation to enhance drowning prevention efforts through 

comprehensive data collection, the scoping review within this thesis (Chapter 3) unveiled a 

scarcity of drowning data across Indonesia, with drowning-related studies primarily relying on 

autopsy records from provincial-level hospitals.61  This underlines the urgent need to advance 

drowning prevention in Indonesia through robust and integrated data collection systems. These 

systems should encompass not only fatal drowning data but also non-fatal drowning incidences, 

participation in swimming lessons, and detailed information on exposures to drowning, such as 
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types of aquatic activities, aquatic environments, duration of submersion, swimming ability, 

comorbidities, rural or urban settings, weather conditions, compliance with boating safety 

regulations and occupational safety standards, and other relevant risk 

factors.61,83,157,161,378,379,388,411 Collecting such diverse data is crucial for identifying the extent of the 

problem, understanding associated risk factors, and guiding the prioritisation of drowning 

prevention agendas. In addition, this data will support the development and ongoing review of 

regulations and prevention strategies.7,59,61 Furthermore, a coordinated data collection and 

sharing effort across multiple injury sectors can enhance overall public health and safety 

promotion strategies, ensuring resources are utilised effectively to tackle various forms of 

unintentional injury, including drowning. By sharing data, best practices, and resources across 

these sectors, interventions can be made more comprehensive and targeted, reducing duplication 

of efforts and increasing the impact of prevention initiatives. This collaborative approach fosters 

a more holistic understanding of injury causes and trends, enabling stakeholders to address 

systemic issues more efficiently and ultimately leading to a greater reduction in injury rates across 

the board. 

Although medico-legal data is often considered a reliable source providing detailed 

documentation of deaths, hence often serving as a robust surveillance tool, it is susceptible to 

selection and reporting biases.479-482 Cases under investigation with pending resolution could also 

be withheld from reporting or misclassified. In addition, inconsistencies in reporting due to 

varying capacities among regions and health facilities could also lead to missing information and 

misclassification.479-482  Determining the manner and cause of drowning deaths can be challenging 

due to the rapid physical deterioration of bodies within aquatic environments, resulting in a lack 

of physical evidence of drowning during an autopsy.483 These selection and reporting biases may 

lead to underreporting or misclassification of drowning incidents, which can skew the overall 

picture of drowning mortality. 479,480,482,483 The dependence on hospital-based autopsy reports, 

driven by inadequate vital registration systems, has also been observed in other LMICs.362-364,479,484  

This reliance can result in the surveillance system overlooking drowning-related injuries and 

deaths, especially those happening in and around homes in rural regions.362-364,479,484 

Underreporting of drowning incidents is frequently ascribed to the swift fatality of drowning 

victims at the scene, leading to drowning victims not being taken to medical facilities or reported 

to authorities.411,485  Hence, the under-representation of drowning incidents in hospital-based, 

medico-legal registries poses challenges in accurately estimating the burden of drowning in 

countries relying on facility-based reporting systems, such as Indonesia.7,179,181  
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Furthermore, in Indonesia, suicide deaths and attempts are underexplored, with reports 

indicating potential underreporting of suicide cases.486 A study estimated the underreporting rate 

of suicides in Indonesia to be approximately 859%, suggesting that for every reported suicide, 

there could be about 8.59 times more suicides that are not reported.486 This significant 

underreporting is attributed to various factors, including limited suicide recording capacity, 

family’s reluctance to formally report cases, healthcare professionals' reluctance to classify 

incidents as suicide attempts to protect patients' access to insurance, and law enforcement’s 

hesitancy in investigating suicide-related incidents, possibly related to the sociocultural stigma 

surrounding self-harm, deterring accurate documentation of suicide cases, including those 

involving drowning, in the health, medico-legal, and coronial system.486,487 

In Indonesia, in addition to medico-legal records, sporadic records of investigated 

shipping incidents, fishing vessel incidents, rescue reports on shipping incidents, and disaster-

related fatalities were identified, as outlined in Chapter 3 of this thesis.61  However, these records 

offered limited insight into drowning. They did not include the cause of death for fatalities 

recorded in watercraft incidents and water-related disasters, detailing only the circumstances of 

the incidents. For instance, incidents were reported as victims falling off ships during shipping or 

fishing, deaths on ship capsizing, or as deaths of all causes during water-related disasters, but the 

specific cause of death by drowning was not consistently reported.61  

The absence of drowning data within health and demographic surveillance data, national 

death and health registry, national health reports, coronial information system, and police 

department records was also observed in Indonesia, suggesting a potential under-representation 

of drowning data and underlining a public health concern regarding the health system's capacity 

for collecting, reporting, and disseminating health data.61  These limitations highlight the urgent 

need to establish a standardised, nationally coordinated framework for reporting and integrating 

health, death, coronial, and disaster data in Indonesia, enabling evidence-based policy 

formulation and the development of targeted intervention strategies to mitigate the nationwide 

risk of drowning. Such a framework should employ a data triangulation methodology, combining 

information from death and coronial registries, organisational reports, including those from 

health facilities, and media report monitoring. This approach has been shown to be beneficial in 

capturing drowning and injury incidents in HICs, such as Australia and the United States.79,488 This 

framework could also be expanded to not only capture drowning incidents but also integrate 

insights from other injury sectors, creating a comprehensive understanding of the burden of all 

preventable injuries within the population. 
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To ensure the clarity, consistency, and inclusivity of drowning cases, this consolidated 

framework should include a standardised definition of drowning and comprehensive 

documentation of the cause and manner of all drowning deaths.489 To support the establishment 

of the nationally coordinated framework, it is imperative to strengthen the capacity of the public 

health system to comprehensively report drowning and other injury cases, as well as to lead the 

multisectoral collaboration in injury data documentation.110,365,366,489 The establishment and 

maintenance of the integrated framework for reporting drowning incidents and other preventable 

injuries necessitate advocating for substantial and sustained political and financial investments 

across various injury sectors.110,365,366,489 

Developing an integrated, standardised national framework for reporting health, death, 

coronial, and disaster data requires a collaborative, multisectoral approach involving various 

stakeholders beyond the public health domain.79,110,365,366,479,480,489-491 The multisectoral 

collaboration in Indonesia may involve:1) Healthcare and public health sector: Strengthening the 

capacity of healthcare facilities, emergency services, and public health surveillance systems, along 

with digital health information systems encompassing insurance coverage data, to accurately 

document and report drowning incidents; 2) Coronial information system: Strengthening coronial 

services and legal frameworks for investigating and documenting drowning deaths, particularly in 

determining the manner and cause of death; 3) Law enforcement: Ensuring thorough 

documentation and investigation of drowning incidents, particularly in cases involving accidents, 

intentional self-harm, negligence, or criminal activity, which may still be culturally stigmatised 

issues; 4) Disaster risk management sector: Reinforcing disaster risk management and rescue 

services' capability to capture drowning incidents during natural disasters, and integrating 

drowning data collection into disaster response and recovery efforts; 5) Transportation 

authorities: Enhancing maritime and aviation authorities' capacity and framework for reporting 

incidents occurring on or near watercraft or bodies of water; 6) Media organisations: 

Disseminating timely information on drowning incidents and supporting the public health system 

in media monitoring for data collection efforts; and 7) Other government agencies: Collaborating 

with relevant government departments and agencies at national, regional, and local levels to 

facilitate comprehensive data reporting and management.79,110,479,480,489-491 

9.4.2. Priority 2: Prioritising Intervention Strategies to Prevent Child Drowning 

The findings of this study highlighting the disproportionately high drowning mortality 

rates among children under-five serves as a poignant call to action, necessitating the prioritisation 

of drowning prevention strategies to effectively address this vulnerable demographic (Chapter 3, 
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Table 3.2).259 Children under the age of five are especially vulnerable to drowning incidents, 

particularly in rural areas in LMICs. 37,41,75,76,196,276,399,492 In such regions, children often face limited 

access to early childhood care and education, as well as insufficient availability of water safety 

resources.37,41,75,399 In addition, their close proximity to water bodies significantly heightens their 

exposure to potential drowning hazards.37,41,75,76,196,276,399,492 

To reduce this heightened risk, targeted interventions are crucial, focusing on several key 

areas: 1) Increasing awareness among parents and caregivers on the importance of constant 

supervision for children; 2) Providing survival swimming and water safety training for school-age 

children;  3) Installing barriers to limit children’s access to bodies of water in the community; 4) 

Advocating for a multi-strategy approach, which combines teaching basic water safety skills, 

educating caretakers and community members on supervision, and providing supervised safe 

places in the community; 5) Tailoring community-based programs to the specific needs and 

contexts of each region; and 6) Fostering community engagement, participation, action, and 

empowerment, including by enhancing community members’ knowledge and skills on water 

safety, safe rescue techniques, and performing  CPR.7,37,59,70,99,178 

9.4.2.1. Increasing Parental Awareness of Child Drowning Risk and Prevention  

The exploratory qualitative study in this thesis functioned as a needs assessment study, 

revealing a limited understanding within the community concerning the preventability, 

vulnerability, and risk factors associated with child drowning, as well as identifying the 

parents of under-five children as an important target audience for raising awareness. 

Participants in this study exhibited a lack of awareness concerning the susceptibility of 

children to drowning, as well as the potential severe consequences of drowning, such as 

injury, disability, and death, as outlined in Chapter 5 of this thesis (Table 5.3).389 Hence, 

the qualitative study underlined the importance of directing awareness campaigns 

toward parents as a key audience, to bolster public awareness regarding the 

susceptibility and severity of child drowning, emphasising the critical role of supervision 

as a protective factor (Table 5.3). These efforts align with recommendations from the 

WHO, advocating for strategic communication initiatives to address this pressing public 

health concern.59  

Furthermore, the qualitative study identified a lack of behavioural modifications related 

to water safety among participants (Table 3).389 To address this, employing TTM can 

enhance the effectiveness of drowning prevention interventions by tailoring strategies 
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to each participant's current stage of readiness.164,493,494 While targeted educational 

interventions are crucial for raising awareness about the risks and consequences of child 

drowning, they must also focus on advancing individuals through the stages of change. 

This process begins with identifying the need for behavioural change (contemplation), 

progresses through preparing for changes, and moves on to adopting new habits 

through action and maintenance, where behavioural changes are implemented and 

sustained.164,493,494  Complementing these educational interventions with community-

based prevention programs can help transition individuals from awareness and 

contemplation to action by providing practical tools and strategies for improving water 

safety practices. In addition, offering personalised support to parents can facilitate this 

transition and foster sustained behavioural change.  

The qualitative study also highlighted the potential of utilising social media platforms to 

enhance awareness of water safety behaviours among parents and the public, as many 

participants noted that they became aware of the risks of child drowning through social 

media channels (Table 6.1).406 This finding aligns with previous research conducted in 

HICs such as Canada, Australia, New Zealand, and Spain, which reported the benefits of 

utilising social media platforms for social marketing campaigns aimed at promoting 

water safety, particularly to reach younger audiences.495-498 In Australia, the benefit of 

child water safety advertising in mass media has been demonstrated by campaigns such 

as "Keep Watch" and "This Much Water", underlining the value of disseminating 

drowning prevention messages through media channels to increase supervision for 

children to ultimately reduce child drowning fatalities.190,499 However, there is an urgent 

need for heightened focus on developing strategic safety communication campaigns 

tailored and disseminated to populations in LMICs.7 While specific studies on the 

effectiveness of strategic communication in reducing child drowning deaths within 

LMICs may be limited, broader studies and best practices suggest its potential 

impact.7,41,61 Strategic communication, known for its pivotal role in promoting health 

behaviours and fostering behaviour change, emphasises cultural and social nuances, 

community involvement, and multisectoral collaboration.7 Therefore, adapting 

communication strategies to local contexts of Indonesia and consistently assessing their 

impact to reduce drowning incidents are crucial for success.7 

In this study, participants described how witnessing and hearing stories on child 

drowning incidents, both in their community and through media outlets, heightened 
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their awareness of the risks and severe consequences associated with child drowning 

and prompted action to enhance supervision practice, as outlined in Chapter 5 of this 

thesis (Table 5.3).389 This corresponds with previous research indicating that real-life 

stories, including those featured in media campaigns, are pivotal in safety 

communication, influencing mothers to closely supervise young children to prevent 

injuries.190,500,501 Targeted campaigns which share narratives by parents who have 

experienced the tragedy of child injuries have been shown to significantly enhance the 

adoption of safety messages.190,500,501  The effectiveness of story-based messages lies in 

their ability to elicit emotions, offer tangible examples of negative health outcomes of 

childhood injuries, and facilitate self-identification to recognise oneself in external 

representations in social marketing campaigns.190,500,501 Further investigation into the 

potential of utilising narrative-based health messages for social marketing campaigns on 

child drowning prevention in Indonesia is warranted, particularly given Indonesia's 

cultural diversity, to ensure that messages effectively resonate with the audience and 

align with cultural and social norms. 

9.4.2.2. Integrating Survival Swimming Training into School Curricula 

The qualitative study identified the community support and recognition on the 

importance of children learning to swim to reduce the risk of fatal drowning (Table 6.1, 

Table 8.1).406,436 However, although participants reported some level of swimming 

lessons were available in schools, implementation was inconsistent and formal 

integration into the curriculum was lacking (Table 6.1).406 Despite this limited provision 

of swimming lessons at schools, these remain the only opportunity for children to 

receive swimming training, as most parents in the community lack swimming skills and 

face financial constraints (Table 6.1).406   

The community's acknowledgment of the significance of teaching swimming to school-

age children resonates with the WHO's recommendation, which advocates for teaching 

survival swimming and water safety skills to children aged over 6 years as a preventative 

measure against child drowning.7,59,70,99 Survival swimming training teaches individuals, 

particularly children, vital skills to navigate and stay safe in water, enhancing their 

chances of survival during accidents or emergencies.7,59,70,99 It focuses on developing 

self-rescue abilities and water confidence through techniques such as floating, breath 

control, treading water, and basic swimming strokes. These skills help individuals keep 

their airway above water, conserve energy, and await rescue if needed. Survival 
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swimming programs also emphasise water safety education and staying calm in 

emergencies to reduce the risk of drowning and promote overall water safety. 

Therefore, survival swimming skills training covers more than just swimming; it includes 

instruction on water safety, rescue techniques, and cultivating a thorough 

understanding of water hazards and managing emergency situations in aquatic 

environments.7,59,70,99  

The advantages of schools serving as the primary entry points for swimming and water 

safety skills training have been widely reported in HICs, such as in Australia, New 

Zealand, the United Kingdom, the United States, and South Korea.502-505 These benefits 

include efficient delivery, access to qualified educators, monitoring attendance through 

school registers, access to school health facilities, and potentially secure pool facilities.59 

However, there have been limited reports from LMICs regarding the feasibility and 

sustainability of integrating government-supported formal swimming programs into 

school curricula.59  

The WHO practical guidance for teaching basic swimming and water safety skills to 

school-age children could provide valuable recommendations regarding systematic 

steps for incorporating survival swimming training in resource-limited LMICs, such as 

Indonesia.7,70,99,183 The guideline emphasises the importance of using structured 

curricula tailored to local contexts, engaging with local authorities and communities, 

securing health clearance for children and obtaining informed consent from parents or 

guardians before commencing swimming training, performing safety assessments at 

training sites, recruiting certified instructors, specifying instructor-participant ratios, 

developing emergency action plans, and implementing incident-reporting mechanisms. 

Furthermore, the WHO advises that survival swimming skills should be instructed by 

culturally appropriate adult instructors who are native speakers and certified in swim 

teaching, water rescue, first aid, and cardiopulmonary resuscitation (CPR) skills, with 

expertise to facilitate learning to groups of children. Swimming lessons should primarily 

target children aged 6 years and above, following a rigorous screening process to 

ascertain they are free from underlying conditions that may heighten their risk during 

swimming activities. It is also crucial for the government to establish swimming pool 

infrastructure in rural and remote regions that lack access to such facilities. 

Furthermore, it is important to engage parents to disclose and evaluate their children's 



Unintentional Drowning in Indonesia 247 
 

 

health and medical conditions before enrolling them in swimming programs, and to 

attend informational sessions.7,70,99,183 

Integrating survival swimming training into school curricula requires elaborate planning 

and collaboration among education departments and providers, government agencies, 

and policymakers.7,70,99,183,502-505 This initiative necessitates dedicated resources for 

instructor training, curriculum development, facility access, and establishment of 

swimming pool infrastructure in rural and remote regions that lack access to such 

facilities, to ensure that swimming lessons are accessible to all students regardless of 

socioeconomic background and geographic location. In addition, ongoing evaluation and 

research are essential to measure the effectiveness of such programs in reducing 

drowning incidents and promoting water safety awareness among children. Therefore, 

this integration requires significant political and economic investment. Securing 

government funding and policy endorsements is essential for the sustainability and 

scalability of such programs nationwide. In addition, partnerships with community 

organisations and sponsors can enhance resources and outreach efforts.7,70,99,183,369,502-

505  

9.4.2.3. Installing Barriers to Limit Children’s Access to Bodies of Water 

According to the Hierarchy of Control, a systematic six-tiered approach that can enhance 

drowning prevention efforts by prioritising interventions based on their effectiveness in 

mitigating risks, eliminating the hazard—such as by designing environments to reduce 

the presence of open water sources near residential areas—represents the highest level 

of control and provides the most substantial risk reduction.80,164,506 However, this 

elimination approach is often costly and impractical due to the widespread presence of 

natural water bodies and the need to access the water.41,399 Next in the hierarchy is 

substituting the hazard, which involves replacing high-risk activities with safer 

alternatives, such as using safer boats, providing swim aids, and employing improved 

aquatic and rescue practices and equipment. However, implementing such substitutes 

in LMICs can be challenging due to limited resources and infrastructure. 41,399 

Furthermore, while research shows that engineering controls such as properly installing 

isolation fencing around pools, especially when combined with self-closing and self-

latching gates, can greatly reduce drowning risks in residential settings of HICs80,81, the 

widespread presence and proximity of open water sources—such as rivers, lakes, and 

irrigation ditches—to residential areas in LMICs present unique challenges. The 
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impracticality of fencing these water bodies due to their extensive availability and the 

necessity of access for daily life and animal use complicates the application of such 

measures in these contexts.7,41,59,399 Therefore, installing barriers to limit children's 

access to bodies of water in LMICs, including Indonesia, necessitates innovative and 

flexible approaches tailored to local contexts, which should be trialled and evaluated for 

effectiveness and sustained impact.7,59,369,507  

Introducing playpens as a measure to limit children's access to bodies of water offers a 

flexible and practical solution in settings where permanent structures are impractical or 

costly to implement.7,59,369 Playpens provide an enclosed and secure play area for young 

children, effectively limiting their exposure to water bodies and potential drowning risks 

at a low cost. Furthermore, playpens can be designed as enriched environments that 

ensure the safety of young children while fostering aspects of Early Childhood 

Development (ECD). By integrating educational toys and sensory materials, these spaces 

can stimulate cognitive and motor skills development while minimising the risk of 

injuries, including drowning.508,509 However, it is noteworthy that ECD benefits are more 

pronounced in children enrolled in childcare centres than in those using playpens, even 

when both are used to reduce the risk of child drowning, as reported by studies in 

Bangladesh.510,511 Nevertheless, the dual functionality of playpens—both in reducing 

injury risks and supporting child development—can provide an additional incentive for 

parents to utilise them, as previous studies indicate high caregiver compliance and 

willingness to adopt this intervention.7,59,369  

To optimise their impact, combining affordable playpen provision with caregiver 

education on supervision practices could further improve their efficacy.369,512  

Integrating enriched playpens into community-driven drowning prevention strategies 

could enhance awareness of water safety and children’s developmental needs, 

encouraging vigilant supervision among caregivers in Indonesia.369,512 Trialling these 

enriched playpens within local communities is essential to ensure their acceptability and 

refine the approach to align with both local contexts and ECD goals.  

9.4.2.4. Promoting a Multi-Strategy, Community-Based Approach to Child Drowning 

Prevention  

The qualitative studies identified financial constraints and rurality as primary obstacles 

to participating in and maintaining community-based interventions (Table 8.2).436 
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However, financial subsidies and collective childrearing practices were identified as 

factors that facilitate the adoption of these interventions (Table 8.4).436 The findings 

underscore the necessity for affordable, culturally appropriate community childcare 

facilities to reduce the risk of child drowning, especially in rural areas of Indonesia.436 A 

review on drowning prevention interventions for children in LMICs and HICs has 

reported that health education and information alone may not be sufficient to ensure 

sustained adoption of water safety-promoting behaviours.37 Therefore, there is a need 

for a multi-strategy approach, combining teaching basic water safety skills; educating 

mothers, caretakers, and community members on the importance of supervision and 

water safety behaviours, as well as equipping them with safe water rescue and 

resuscitation skills; and providing supervised safe places for children in the community, 

customised to address the unique context of each locality, taking into account cultural 

and socioeconomic variables.37 As the WHO recommends the establishment of 

community-based daycare centres and swimming and water safety skills training as 

measures to prevent child drowning, their combined effectiveness as part of a multi-

strategy approach has been evaluated in Bangladesh.7,59,70,75,99 This integrated approach 

could serve as a best practice model for Indonesia.75,369  

The PRECISE (Promoting Child Safe Environments) program, a multi-strategy initiative 

under the Saving of Lives from Drowning (SoLiD) campaign in Bangladesh, has been 

widely implemented in rural areas in Bangladesh, specifically in 3 upazilas (regions) - 

Raigangj, Sherpur, and Manohordi.75,76,369,512,513 It comprises two main components: 

Anchal, which establishes community supervised childcare facilities for children aged 1 

to 5, and SwimSafe, a community-based swimming training program for school-age 

children. The Anchal centres offer cognitive stimulation, early childhood education, 

nutritional supplements, and health education, while also providing parental home visits 

for safety education and distributing playpens for families with children under 18 

months. SwimSafe teaches swimming, water safety, and rescue skills to children aged 4 

to 12, alongside promoting general water safety awareness. Beyond preventing 

drowning, the program fosters holistic child development, injury prevention, and 

community education, leading to long-term benefits such as reduced drowning 

mortality rates, improved children’s cognitive and motor skills, and increased 

community participation and empowerment.75,76,369,512,513  
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The PRECISE program's benefits demonstrate the potential effectiveness of employing a 

multi-strategy approach to reduce child drowning mortality rates while fostering the 

overall development of children within a safe and stimulating environment, facilitated 

by collaboration with international partners.75,76,369,512,513  Hence, there is an opportunity 

to introduce and assess the implementation of such multi-strategic approaches in 

Indonesia to prevent child drowning, promote child safety and development, and foster 

community engagement in proactive childhood injury prevention. In collaboration with 

international agencies for technical assistance, knowledge and data sharing, as well as 

funding, this would expedite child drowning prevention efforts. 

9.4.3. Priority 3: Developing Contextualised and Culturally Appropriate Interventions  

Given Indonesia’s vast diversity, it is critical to design interventions that resonate on 

national, regional, and local levels for maximum impact and sustainability for drowning 

prevention. The qualitative study highlighted several sociocultural factors influencing perceptions 

of water hazards and drowning prevention in Indonesian communities, as outlined in Chapter 5 

(Table 5.3).389 These include fatalistic beliefs about water dangers, gender-related cultural and 

religious norms regarding swimming, and cultural beliefs and practices related to traditional 

gender roles in childrearing (Table 5.3).389 These findings emphasise the need to contextualise 

interventions to be culturally sensitive and tailored to regional and local contexts.  

While a national strategy can provide a cohesive framework and essential resources, 

regional and local adaptations could offer a more nuanced approach to drowning prevention that 

resonates with relevant customs, languages, and specific water safety challenges. In this context, 

regional strategies refer to adaptations aimed at multi-province areas that share broader cultural, 

economic, or geographical characteristics. These may be applied across groups of provinces—such 

as those within the Papua or Kalimantan regions—where similar water safety challenges, 

susceptibility to natural hazards, or geographical landscape can be addressed with shared 

resources and strategies.  

However, in many areas of Indonesia, the level of diversity within a single region can be 

substantial. Consequently, there is a need for localised strategies specifically designed to address 

the unique cultural practices, language preferences, and socioeconomic factors of individual 

provinces or communities, which may not be applicable across broader regions. For instance, local 

strategies might focus on province-specific programs, or even village- or community-level 

interventions, where particular beliefs, traditions, or resource constraints shape attitudes toward 

water safety. Therefore, regional strategies may serve as intermediate adaptations, bridging 
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broad national guidelines with locally specific needs at the provincial or community level. This 

approach articulates a framework that is flexible enough to be both regionally relevant and locally 

actionable, maximising the overall impact on drowning prevention across Indonesia. 

Specific regional and local challenges impacting drowning prevention efforts could 

include differing customs influencing community attitudes toward water safety, regional 

disparities in water safety infrastructure, the presence of water hazards, levels of development, 

and varying community readiness to adopt water safety-promoting behaviours influenced by local 

traditions, access to resources, education levels, and socioeconomic conditions.61,259,389 A co-

design approach would be beneficial in this regard, involving collaboration among researchers, 

stakeholders, and community members to develop solutions that resonate with local contexts, 

beliefs, and practices.403-405 As an example, a co-design initiative in Australia brought together 

researchers, lifeguards, and students to develop a school-based beach safety education 

program.403 This collaborative effort not only enhanced the effectiveness of the intervention but 

also ensured that drowning prevention strategies resonated with local values, facilitating 

adoption.403 Similarly, in Indonesia, applying co-design could be especially valuable due to the 

diverse cultural and regional differences across provinces and population groups. By engaging 

local leaders, officials, and community representatives in the design process, drowning prevention 

programs would more effectively integrate culturally specific practices, linguistic preferences, and 

local knowledge. This locally informed approach can help ensure that interventions are not only 

culturally sensitive but also pertinent, better accepted, and community-owned, thereby 

promoting sustainability.403-405  

Incorporating cultural considerations into drowning prevention programs has been 

shown to enhance effectiveness, as reported by previous studies among Indigenous populations, 

migrants, and rural communities in Australia, Canada, and Bangladesh, where collaborating with 

local elders and community members helped tailor interventions. 279,469,470,514-517   In Indonesia, 

similar approaches could harness local insights to develop culturally resonant interventions, 

thereby increasing the impact of water safety initiatives.  

Developing contextualised, culturally sensitive drowning prevention strategies requires 

a thorough understanding of the cultural attitudes surrounding water-related activities.59,517 For 

example, research has shown that families of Asian backgrounds in countries such as the United 

States, Australia, and New Zealand often avoid recreational water activities, lack training in water 

safety, and delay enrolling their children in swimming lessons.517-519 This results in limited 

awareness of water hazards and drowning prevention measures, such as in recognising rip 
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currents, understanding signage and designated swimming areas, and developing proficiency in 

swimming, rescue, and resuscitation skills, which increases their risk of drowning.517-519 These 

insights highlight the importance of a continuous effort to gain a deeper understanding and 

consideration of cultural differences and nuances, with efforts made to respect and accommodate 

these unique contexts.517   

Cultural factors also significantly influence water exposure.  In Japan, for instance, deep 

bathtubs and bathing habits have been linked to unintentional drownings, particularly among 

young children and the elderly.85,520,521 In addition, the cultural context surrounding fatalistic 

beliefs about drowning may impede proactive preventive measures, as individuals may view 

drowning incidents as inevitable or beyond their control. This was evident in the qualitative study 

conducted within this thesis, as well as in similar research findings in Bangladesh196 and India278. 

Therefore, the development of drowning prevention programs in Indonesia should begin with 

establishing a comprehensive understanding of the cultural attitudes surrounding water-related 

activities and water safety, as these attitudes can expose different communities to various risk 

factors. For instance, in regions with strong cultural traditions around water-related activities, 

educational campaigns should prioritise swimming skill enhancement, while communities with 

lower engagement in water activities may benefit more from awareness-raising initiatives. 

By recognising Indonesia's diverse cultural landscape and implementing region-specific 

and localised strategies to complement a national framework of drowning prevention, the 

relevance and sustainability of drowning prevention efforts can be improved. Ensuring that 

prevention strategies are communicated effectively in local languages will further integrate them 

into everyday practices, ultimately leading to a more significant impact on reducing drowning 

incidents. 

9.4.4. Priority 4: Enhancing Risk Identification, Prevention, and Community Resilience Against 

Disaster-Related Drowning 

Among various contexts of drowning, disaster-related drowning emerges as a pressing 

issue within Indonesian communities, posing distinct challenges that necessitate targeted 

interventions (Table 7.1).415 Similar concerns regarding disaster-related drowning are echoed 

globally, particularly among vulnerable populations in LMICs facing heightened exposure to 

water-related disasters.7,40,158,416,418 Climate change exacerbates this risk by intensifying the 

frequency and severity of weather events, altering precipitation patterns and water resources, 

and damaging critical infrastructure like bridges and flood defences.40,42,61 Furthermore, climate 

change impacts behaviours and water exposure, as underserved populations may be compelled 
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to venture into unsafe water environments to collect water during water scarcity, or engage in 

hazardous fishing and boating practices despite worsening weather conditions to sustain their 

livelihoods.42 Despite this vulnerability, the integration of disaster and climate change mitigation 

and adaption into drowning prevention efforts is often overlooked in global studies on drowning, 

including those focused on Indonesia.40,42,61,418 

While disaster preparedness is crucial for reducing disaster-related drowning fatalities, 

vulnerability to drowning during disasters is influenced by various factors such as geographical 

features, infrastructure development, population distribution, social support networks, and 

individual capabilities to respond to disaster threats.40,42,61,447 These interconnected factors 

highlight the complexity of disaster-related drowning risks and underscore the importance of 

multi-strategic approaches to disaster risk management and drowning prevention, particularly to 

better protect at-risk groups of children, elderly populations, low-income rural communities, and 

coastal residents.40,42,110,447  Therefore, it is essential to integrate drowning prevention more 

effectively within the broader field of disaster risk reduction (DRR). 42,418 This integration leverages 

established DRR expertise, resources, and theoretical frameworks. For example, early warning 

systems can provide timely alerts to at-risk populations, allowing them to take preventive and 

response actions. Community preparedness strategies can also educate and equip individuals with 

the skills and knowledge needed to respond effectively during emergencies. Conversely, 

integrating drowning prevention with DRR facilitates the use of communication channels, 

operational protocols, and networks of practitioners, advocates, and communities involved in 

water safety and rescue, such as has been demonstrated in Australia.42 This enhances prompt 

resource mobilisation during disaster events and strengthens community resilience. Furthermore, 

incorporating water safety skills training, such as survival swimming and safe rescue techniques, 

into disaster preparedness measures can contribute to reducing fatalities during water-related 

disasters. This synergy between drowning prevention and DRR ensures that interventions are 

more robust, coordinated, and tailored to the specific needs of vulnerable communities.42,418  

In Indonesia, this multisectoral approach should include these key components: 1) 

identifying region-specific risks and implementing targeted prevention measures for disaster-

related drowning; 2) building resilience in disaster-prone communities; 3) utilising educational 

programs to enhance self-efficacy in disaster preparedness; 4) customising risk communication 

strategies by leveraging community networks; 5) addressing resource allocation disparities that 

prioritise recovery over preparedness; and 6) enhancing coordination mechanism between local 

and national bodies.61,522 This comprehensive approach is essential for aligning, improving 
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effectiveness, and sustaining efforts in drowning prevention and disaster mitigation and adaption 

at both national and community levels in Indonesia.61,522 Further discussion of the imperative to 

improve risk identification, targeted prevention efforts, and community resilience against 

disaster-related drowning through the integration of research and policy is elaborated upon in 

Chapter 7. 

9.4.5. Priority 5: Advancing Research on Socio-Ecological Determinants of Drowning to Inform 

Policy Integration and Intervention Development 

This study, as the first investigation into the intricate public health problem of 

unintentional drowning in Indonesia, sought to establish an evidence-driven foundation to initiate 

discussions and accelerate initiatives aimed at reducing the country's drowning rates. Drawing 

from the findings from Chapters 1 through 8, this thesis underlines the intricate relationship 

between drowning prevention and individual, interpersonal, community, societal, and 

environmental factors. Therefore, this study advocates for integrating these multifaceted 

dynamics into broader policy frameworks using the socio-ecological health model.169-171,472,523 This 

model, utilised in previous global and national drowning burden studies, including those in 

Australia, is particularly pertinent to Indonesia given its vast geography, large population, 

substantial socioeconomic disparities, and diverse cultural landscape.39,86,152,161,523 

Guided by the socio-ecological model, this thesis proposes reducing the risk of 

unintentional drowning in Indonesia by advancing research to develop a deeper understanding of 

various socio-ecological determinants of drowning across four levels of influence, as illustrated in 

Figure 9.1.169-171,472,523,524 This encompasses research across:  

i. Intrapersonal level: Modifying individual knowledge, attitudes, and behaviours, around 

aquatic environments and water hazards, through strategic safety communication, 

educational interventions, and health screening initiatives for children, parents, caregivers, 

the elderly, community members, and individuals engaging in water-related activities. 

ii. Interpersonal level: Fostering water safety norms and behaviours by leveraging interpersonal 

relationships and social and environmental dynamics, through strategic safety 

communication, educational interventions, and advocating for improvements in 

environmental and living conditions. 

iii. Community level: Enhancing community resources and support structures, through targeted 

community communication, community-based interventions, environmental modifications, 

and nurturing social networks. 
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iv. Societal level: Establishing societal norms regarding water safety and fostering supportive 

environments, through the development or modification of public policies, advocacy for 

policy changes, and the establishment of cultural norms around water safety using media 

advocacy and educational empowerment.169-171,472,523-525  

The socio-ecological model depicted in Figure 9.1 informs the promotion of a nationwide 

culture of water safety. It advocates the importance of advancing research and policies aimed at 

fostering water safety behaviours and improving the accessibility and affordability of making safe 

choices. Ultimately, these efforts aim to mitigate the risk of unintentional drowning across 

Indonesia. Figure 9.1 serves as an expanded version of Figure 8.1, integrating findings from all 

chapters (Chapters 1 to 8). 

  

Figure 9.1. Informing Future Research and Policy Integration: Socio-Ecological Determinants of 

Drowning in Indonesia 
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9.5. Contribution to International Community: Insights for Global Drowning Prevention Efforts 

Drowning disproportionately affects communities in LMICs, yet there has been 

insufficient exploration of the burden and prevention of drowning in these nations.7 By offering 

comprehensive insights into the epidemiology, risk factors, and prevention strategies of 

unintentional drowning in Indonesia, this thesis helps to fill crucial gaps in global drowning 

literature. Policymakers and public health officials can leverage the findings of this research to 

advocate for and develop drowning prevention measures, not only in Indonesia but also in other 

regions with similar demographics and environmental factors. Furthermore, this thesis identified 

areas where further research, training, or infrastructure development is needed to strengthen 

drowning prevention efforts in Indonesia. This can guide capacity-building initiatives within the 

country and facilitate knowledge exchange and collaboration with international partners.  

By raising awareness of unintentional drowning in Indonesia through research findings 

and dissemination efforts, this thesis contributes to increasing global attention on drowning as a 

preventable public health issue. Such efforts can lead to greater advocacy, funding, and support 

for drowning prevention worldwide, contributing to the collective global effort to reduce 

drowning incidence and save lives. This study also supports the attainment of the objectives 

outlined in the 2021 UN General Assembly Resolution and the 2023 WHO call for the acceleration 

of drowning prevention efforts across all UN member states. Furthermore, the study contributes 

to the achievement of the UN's SDGs, by promoting the health, safety, and overall well-being of 

the Indonesian population while striving to reduce preventable deaths from drowning. 

9.6. Research Strengths and Limitations 

9.6.1. Methodology 

The findings and conclusions presented in this thesis should be interpreted in light of 

certain limitations. Firstly, the methodology and methods employed in the study have specific 

drawbacks. While the mixed methods approach allows for a deeper understanding of the complex 

factors influencing unintentional drowning in Indonesia and the effectiveness of prevention 

strategies, challenges could arise during the integration of qualitative and quantitative 

findings.202,216,217 This integration phase may introduce biases and misinterpretation that could 

impact the transferability, dependability, and confirmability of the study's conclusions. To 

minimise biases and limitations in integrating qualitative and quantitative findings, this study 

employed a structured protocol of data collection and analysis, ensuring that both qualitative and 

quantitative data were collected systematically. Detailed documentation of data analysis, 
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including coding, categorisation, and synthesis, was maintained to uphold the rigor of the study. 

The research team also engaged in ongoing reflection to address potential biases and limitations, 

and the study explicitly reported these aspects to provide a more nuanced understanding of the 

findings and their applicability, allowing readers to interpret the results with appropriate 

caution.202,216,217 

The retrospective cohort study design also has several limitations. Primarily, it relies on 

pre-existing records or data, which may result in inaccuracies or incomplete information due to 

inconsistencies in data quality or documentation practices, introducing information bias.245,246  

Furthermore, since the data are collected after the outcomes have occurred, establishing a 

definitive temporal relationship between exposure and outcome can be challenging. Moreover, 

controlling for confounding factors is difficult because researchers cannot manipulate exposures 

or randomise participants.202,245,246  

The use of GBD 2019 Study data to analyse drowning mortality and burden in Indonesia 

also introduces some limitations. While the study offers a standardised approach to estimating 

global health metrics that facilitates country-to-country comparisons, relying on verbal autopsy 

instruments in Indonesia may introduce selection, recall, and information biases. However, it can 

also be argued that sentinel events involving death or serious injury are often remembered vividly 

by individuals, which could mitigate some of these biases related to the use of verbal autopsy. 

This is supported by a report from Vietnam which indicates that verbal autopsy has demonstrated 

75% to 100% sensitivity in recording road traffic cases.258 Another limitation to the use of GBD 

Study data is how certain categories of drowning relevant to Indonesia, such as water transport-

related or disaster-related drowning incidents, were not captured, potentially underestimating 

the burden of drowning in Indonesia. Moreover, by specifically examining unintentional 

drowning, this study did not account for intentional drowning through self-harm or assault, 

potentially resulting in further underrepresentation of the true extent of drowning cases 

discussed in this thesis. Furthermore, while GBD data are valuable for estimating health metrics 

in countries with limited data availability, it is important to acknowledge that these data are 

modelled rather than directly observed. Consequently, they may obscure short-term variations 

and anomalies, as has been reported in Portugal.257 While the GBD data are useful for identifying 

broad trends and patterns, they may not accurately reflect immediate or localised changes. As a 

result, it is important to interpret GBD data with caution, understanding that while they provide 

a general overview, they might not capture all the details of year-to-year fluctuations in health 

metrics.257 Thus, establishing a nationally integrated system for drowning data collection and 
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registries remains crucial in Indonesia for gaining a more accurate and comprehensive 

understanding of the drowning burden in the country. 

Several measures contributed to minimise biases and limitations related to the 

retrospective cohort study design and the use of GBD data. First, the study findings underwent 

rigorous peer review and validation by experts in the field. This included scrutiny by the Institute 

for Health Metrics and Evaluation (IHME) and its global network of collaborators working with 

GBD data, which reviewed the methods, data sources, and findings. This external evaluation 

helped identify and address any inconsistencies or gaps in methods, data source, analysis and 

interpretation, thus enhancing the credibility and reliability of the study’s conclusions. In addition, 

the GBD 2019 Study data are openly available for both the public and experts, ensuring 

transparency and allowing for rigorous scrutiny and independent validation of findings. 

Furthermore, the GBD drowning data in Indonesia were collected through a collaborative effort 

with the Indonesian Ministry of Health, promoting accountability and ensuring alignment with 

local expertise and authorities. Furthermore, to address challenges in establishing temporal 

relationships, careful attention was given to the statistical interpretation of trends and measures 

of association between exposures and outcomes. This approach provides a clear context for 

understanding the limitations in establishing causality, allowing readers to interpret the results 

with appropriate caution. 

In addition, while this study engaged with key informants of community stakeholders for 

input on drowning prevention, it did not seek input from various other relevant stakeholders. 

These include key informants and key opinion leaders from government agencies responsible for 

drowning data documentation and prevention, private entities involved in water activities, civil 

organisations such as NGOs offering swimming lessons and rescue services, humanitarian 

organisations involved in disaster mitigation, and education providers and schools. Future 

research on unintentional drowning in Indonesia should consider perspectives from all these 

stakeholders. It is recommended to conduct a thorough assessment and mapping of relevant 

stakeholders to ensure comprehensive inclusion. 

Limiting the qualitative study to a specific region of Lombok, WNT, instead of conducting 

nationwide research, has implications for the generalisability of findings. While focusing on a 

particular area allows for in-depth exploration of local perspectives and experiences in one of the 

most drowning-prone regions in Indonesia, it may not capture the full spectrum of factors 

influencing drowning prevention efforts across the country. Disparities in socio-cultural settings, 

environmental conditions, and resource availability among regions can affect the relevance of the 
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study's conclusions at the national level. Despite these limitations, the qualitative study offers 

valuable insights into the socio-cultural determinants of drowning in the specific context of WNT, 

contributing to the broader understanding of this public health issue. 

In addition, the self-selection and purposive and snowball sampling techniques, although 

widely utilised in qualitative research, come with certain limitations. These methods may lead to 

a sample that does not adequately represent the broader WNT and Indonesian population, thus 

constraining the transferability of the findings. Moreover, there might be difficulties in reaching 

certain subgroups or populations that are not well-connected or accessible through existing 

networks, thereby limiting the range of viewpoints included in the study. Nevertheless, despite 

these drawbacks, purposive and snowball sampling techniques can be valuable in accessing 

specific populations or individuals with unique experiences relevant to the research objectives, 

and for engaging community members in contributing to the acquisition of new knowledge that 

is pertinent to them.  

In addition to the purposive sampling, efforts to uphold the credibility, dependability, 

confirmability, and transferability of the qualitative study included: 1) Prolonged engagement at 

research sites to build rapport with participants and to gain full understanding of participants’ 

narratives, 2) Collection of participant demographics; 3) Continual reflection on assumptions and 

biases; 4) Member-checking, conducted both informally during each FGD to immediately verify 

findings, and formally through follow-up interviews after FGD transcriptions, to validate the 

interpretation of the data collected; 5) Back-translation to validate data accuracy; 6) Iterative 

cycles of coding, interpreting, and reflecting on data; 7) Consensus discussions on themes and 

theme definitions; 8) Inclusion of direct quotations as evidence; and 9) Establishment of an audit 

trail of data collection and analysis. These steps are discussed in detail in Chapter 2, as well as in 

the Methods sections of Chapters 5 through 8 of this thesis. 

9.6.2. Applicability  

The qualitative findings in this study pertain specifically to the context of Lombok, WNT, 

focusing on developing a foundational understanding of community perceptions regarding the 

cause, risk factors, magnitude, and prevention of child drowning. As each context is unique, it can 

be argued that the challenges identified are specific to the experiences of communities within this 

region. Therefore, there is a need for the findings to be applied and validated within the broader 

context of Indonesia.  

In addition, as the FGDs included both fathers and mothers of children under-five years 

of age  in the same discussions, future research could consider separating participants to better 
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explore the nuances of gender-specific experiences and roles in childrearing and child safety 

discussions. Furthermore, this study did not involve intervention development, implementation, 

or evaluation, and thus does not offer insights into the efficacy and effectiveness of specific 

drowning prevention interventions in the community.  

9.7. Future Directions 

As this study is envisaged to be a pivotal component of a comprehensive, long-term 

research initiative on drowning in Indonesia, the findings of this thesis are poised to lay the 

groundwork for subsequent phases of investigation. Emphasising the need for ongoing research, 

several key areas are highlighted for future exploration, to contribute to the understanding of 

drowning burden and dynamics in Indonesia and inform targeted measures aimed at mitigating 

this critical public health issue, including: 

1. Development of an integrated drowning surveillance system and evaluation of its impact 

on data availability and reliability. 

2. Comprehensive and updated examination of mortality and burden associated with all ICD-

codes for drowning, encompassing unintentional drowning, water transport-related 

drowning, disaster-related drowning, drowning of undetermined intent, and intentional 

drowning, at both the national and subnational levels across the 38 provinces of 

Indonesia. 

3. Assessment of the economic burden of unintentional drowning in Indonesian provinces, 

by assigning values to direct factors such as medical treatment, emergency response, and 

rescue and recovery costs, and indirect costs of lost productivity, reduced quality of life, 

and long-term care for health consequences of non-fatal drowning incidents.  

4. Conducting a mapping of stakeholders relevant to drowning prevention efforts in 

Indonesia, including an analysis of their relationships, interactions, roles, and interests 

within the stakeholder network, to facilitate comprehensive inclusion and engagement. 

5. Investigation of drowning risk factors specific to Indonesia and its individual provinces. 

6. Investigation aimed at measuring the association between various drowning risk factors 

and both fatal and non-fatal drowning incidents. 

7. Exploration of the influence of socioeconomic disparities on drowning mortality. 

8. Evaluation of the impact of adaptation strategies to changing environmental conditions 

on drowning mortality.  

9. Development of targeted, culturally sensitive drowning prevention advocacy and 

awareness programs using a co-design approach. 
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10. Development of contextualised drowning prevention interventions for high-risk 

populations, including under-five children, the elderly, and underserved populations in 

Papua, Kalimantan, Sulawesi, Maluku, Sumatra, and the Nusa Tenggara provinces. 

11. Investigation into the efficacy and effectiveness of contextualised drowning prevention 

interventions in reducing drowning mortality rates, and strategies for widespread 

adoption. 

12. Evaluation of the effectiveness of existing water safety promotion and drowning 

prevention policies in reducing drowning mortality rates. 

13. Examination of the interconnectedness of drowning mortality and prevention with 

initiatives such as provision of safe aquatic environments, infrastructure investments, 

rural and urban development, affordable childcare and early childhood education, 

equitable education services, equitable healthcare services, enforcement of boating and 

maritime safety regulations, disaster risk management, climate change mitigation and 

adaptation, and efforts to alleviate socioeconomic disparities. 

14. Fostering multidisciplinary collaboration across nations for providing technical assistance, 

sharing knowledge and data, as well as funding, to accelerate drowning prevention efforts 

in Indonesia and LMICs. 

9.8. Conclusion 

Drowning persists as a significant global public health challenge despite worldwide 

initiatives, which particularly affects populations in LMICs. Indonesia, the world's largest 

archipelagic nation with extensive water areas, a large population, and susceptibility to water-

related disasters, faces substantial drowning risks. This study aimed to investigate mortality rates, 

risk factors, and prevention interventions for unintentional drowning in Indonesia, as well as the 

interconnection of these aspects with socio-ecological approaches of health promotion. This study 

provided an initial investigation into unintentional drowning in Indonesia, establishing a 

comprehensive, evidence-based framework aimed at mitigating drowning incidents. 

The study identified a paucity of information on unintentional, water transport-related, 

and disaster-related drowning rates, risk factors, and prevention in Indonesia. Although Indonesia 

saw a decline in drowning mortality rates from 2005 to 2019, the rates remained high among 

children under five years, the elderly, males, and residents of Papua, Kalimantan, Sulawesi, 

Maluku, Sumatra, and Nusa Tenggara provinces. This highlights the necessity for focused 

prevention measures aimed at addressing the elevated risk of drowning among these vulnerable 

populations. 
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The study identified the urgent need to improve data collection for better drowning 

prevention strategies. The study findings emphasised the need to tailor drowning prevention 

strategies to address the heightened risk among children under five. There is a need for low-cost 

and culturally appropriate, community-based drowning prevention interventions to reduce the 

risk of child drowning, particularly in rural areas of Indonesia. Immediate measures are required 

to establish standardised and integrated national reporting structures for health, mortality, and 

disaster data; foster multisectoral collaboration; secure sustained political and financial 

investment; and build resilience in drowning-prone communities. A systematic effort is needed to 

integrate drowning prevention into regulatory frameworks related to water safety, boating and 

maritime safety, disaster risk management, climate change mitigation and adaption, early 

childhood care, education, health, development planning, and efforts to alleviate socioeconomic 

disparities in Indonesia, with clear obligations, responsibilities, and coordination mechanisms 

between government agencies and stakeholders. 

This study represents the first step in understanding the complexities of unintentional 

drowning in Indonesia. By laying down a comprehensive, evidence-based groundwork, it offers 

insights crucial for the development of effective strategies to decrease drowning rates in the 

country. In light of its findings, the study proposes five critical priorities aimed at bolstering 

national drowning prevention efforts in Indonesia: 1) Advancing drowning prevention through 

robust data collection; 2) Prioritising intervention strategies to prevent child drowning; 3) 

Developing contextualised and culturally appropriate interventions; 4) Enhancing risk 

identification, prevention, and community resilience against disaster-related drowning; and 5) 

Advancing research on socio-ecological determinants of drowning to inform policy integration and 

intervention development. 
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Appendix 1: Peer-Reviewed Publication – ‘Fatal Drowning in Indonesia: Understanding Knowledge 

Gaps Through a Scoping Review’ 

Cenderadewi M, Devine SG, Sari DP, Franklin RC. Fatal drowning in Indonesia: Understanding 
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