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Abstract
Introduction  Some populations have been less 
susceptible to reductions in drowning than others. It 
has been hypothesised that this is due to prevention 
strategies failing to account for the influence of social 
determinants (such as ethnicity, socioeconomic status). 
Populations such as ethnic minorities have been over-
represented in injury statistics, however this is not well 
explored in drowning. This study aims to identify high-
risk populations for drowning, risk factors and prevention 
strategies.
Methods  A literature review undertaken systematically 
using the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses approach was conducted of 
peer-reviewed literature in English, published between 
1990 and 2018 from high-income countries. Search 
terms included drowning, water safety, ethnic minority, 
migrant, and culturally diverse.
Results  In total, 35 articles were included. High-risk 
populations identified were: ethnic minorities, First 
Nations/Aboriginal people, migrants and rural residents. 
Over half (51%) focused on children (0–18 years). 
Risk factors included social determinants, swimming 
ability and knowledge, attitudes and behaviour. 
Four intervention studies were found; two focused 
on upskilling adults from high-risk populations to 
increase employment opportunities within the aquatic 
industry; an evaluation of a 10-year rock fishing safety 
education project and a learn-to-swim programme 
for minority children. Proposed prevention strategies 
included education, practical skills, research, policy and 
engagement.
Discussion  Limited literature exists pertaining to 
drowning among adults from high-risk populations. There 
is a need to increase the sophistication of drowning 
prevention strategies addressing the disparities in 
drowning from a culturally appropriate perspective. 
Acknowledging the role of the social determinants of 
health in drowning prevention is essential in order to 
improve drowning outcomes for high-risk populations 
globally.

Introduction
The leading causes of unintentional fatal injury 
deaths are road traffic, falls and drowning.1 In 
order to significantly improve injury mortality and 
morbidity rates worldwide, a greater knowledge of 
the factors that cause or contribute to these issues 
is required to enhance understanding and effec-
tiveness of injury prevention interventions. At the 
population and community level, public health 
strategies and injury prevention interventions often 

fail to account for the broader social, cultural and 
environmental determinants that influence health 
outcomes; however, they are key when aiming to 
influence behaviour and understanding the chal-
lenges in doing so. The social determinants of 
health, as defined by WHO, are:

The conditions in which people are born, grow, 
work, live, and age, and the wider set of forces and 
systems shaping the conditions of daily life. These 
forces and systems include economic policies and 
systems, development agendas, social norms, social 
policies and political systems.2

Traditionally, the social determinants of health 
include gender, income and employment, educa-
tion, housing and social support.2 3 It is well-known 
that the individual determinants of ethnicity, race 
and cultural background are intertwined into social 
norms, policies and political systems that influence 
health outcomes, thus creating inequities. World-
wide, poor health outcomes are influenced by inter-
generational trauma (eg, colonisation), poverty and 
institutional racism, which are directly related to 
a person’s race and ethnicity.3 4 Minority popula-
tions worldwide have poor injury-related morbidity 
and mortality outcomes. For example, in London 
‘black’ children were found to have higher rates of 
pedestrian injuries compared with others,5 and in 
Arizona, American Indians were reported as having 
a higher RR of death from MVCs compared with 
people of other ethnic backgrounds.6

Reducing the number of drowning-related 
deaths would greatly contribute to decreasing the 
number of premature, preventable injury-related 
deaths, particularly among young children (0–4 
years). Globally, an estimated 360 000 drowning 
deaths occur annually worldwide, with low-
income and middle-income countries, children 
and males accounting for the highest burden.7 
WHO suggests that populations at elevated risk of 
drowning include those of socioeconomic status, 
with poor levels of education, people living in rural 
and remote settings and ethnic-minority popula-
tions (both in high-income and low-income coun-
tries).7 For example, black, Hispanic and Latino 
populations are reported to have the highest rates 
of drowning in the USA,8 9 and in New Zealand, 
people of Maori and Pacific Islander ethnicity 
record higher drowning rates compared with the 
European population,10 and Aboriginal people 
are over-represented in the drowning statistics in 
Canada.4

Well-known factors that influence drowning risk 
include age, gender, environmental context, activity 
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and alcohol consumption 7; however, less is known about the 
contributing factors for drowning within specific groups deemed 
at higher risk of drowning, such as ethnic-minority populations.

In Australia, high-risk populations are recognised as a priority 
area for reducing drowning.11 In the Australian context this 
refers to populations that record high rates of drowning when 
adjusted by the general population (per 100 000), or people who 
may have less access to swimming and water safety education 
for a variety of reasons.11 Such populations identified include 
First Nations Australians (referred to hereafter as Aboriginal and 
Torres Strait Islander peoples), culturally diverse communities, 
international students and international tourists. Of the 280 
people that drown on average annually in Australia, approxi-
mately 72 people are from these high-risk populations.11

The terms ethnicity and race are used interchangeably 
depending on context (eg, Government documents, non-
government organisations and literature); however, they do 
have slightly different meanings. The term ethnicity recognises 
shared cultural, religious and language factors that may need 
to be considered when working with culturally diverse popula-
tions.12 13 For the purpose of this study, the term ethnicity refers 
to:

The social group a person belongs to, and either identifies with or is 
identified with by others, as a result of a mix of cultural and other 
factors including language, diet, religion, ancestry, and physical 
features12 (p. 443).

Whereas, a person’s race is generally based on the:

Historical and common usage the group (sub-species in traditional 
scientific use) a person belongs to as a result of a mix of physical 
features such as skin colour and hair texture, which reflect ancestry 
and geographical origins12 (p. 444).

Similarly, the term migrants and immigrants are used inter-
changeably, depending on country and context. For the purposes 
of this study, the authors have chosen to use the The Interna-
tional Organization for Migration’s broad terminology to 
describe a migrant14:

A person who moves away from his or her place of usual residence, 
whether within a country or across an international border, 
temporarily or permanently, and for a variety of reasons. The term 
includes a number of well-defined legal categories of people, such 
as migrant workers; persons whose particular types of movements 
are legally defined, such as smuggled migrants; as well as those 
whose status or means of movement are not specifically defined 
under international law, such as international students14 (p. 130).

An abundance of literature exists on drowning prevention 
for young children15 16 and a few drowning-related studies have 
investigated males.17 18 Other populations considered high risk 
for drowning, such as ethnic-minority populations, including 
Indigenous peoples, have not received the same attention.

The aims of this study were to:
►► To identify research pertaining to drowning statistics, 

focusing on ethnic-minority populations.
►► To examine the contributing factors for drowning among 

the identified high-risk populations, focusing on the broader 
social and health influences.

►► To explore knowledge gaps in drowning prevention strate-
gies for the identified populations.

Methods
A scoping literature review was conducted systematically to 
identify relevant research using a modified Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) 

methodology. Key databases searched were: Medline, PyschInfo, 
SCOPUS, Web of Science, Cochrane Library and SafetyLit. 
Search terms included: drown*, swim*, “water safety”, “injury” 
AND ‘ethnic*’, ‘migrant’, ‘minority’, ‘cultur*’, ‘diverse’, ‘vulner-
able’. Search limitations included original peer-reviewed articles 
in English, published between 1990 and 2018 from high-income 
countries. Systematic reviews, published conference papers and 
grey literature were excluded. Hand searching of the reference 
lists of the included articles were also undertaken. The authors 
worked with a librarian to conduct a sample search to ensure 
that the key search terms, including MeSH terms, covered the 
range of studies being investigated.

Articles were assessed using the following criteria: (1) 
drowning risk, swimming ability or water safety was the main 
focus of the study, (2) the target population was identified as 
being at increased risk of drowning, (3) ethnicity/race was a key 
outcome and (4) risk factors mentioned determinants of health, 
such as socioeconomic status.

Exclusion criteria included: (1) intentional self-harm or 
violence, (2) swimming sports, not related to drowning, (3) 
health and injury epidemiology studies where drowning was 
not the primary outcome, (4) aquatic-related injury and fatali-
ties excluding drowning, (5) drowning studies without reference 
to ethnicity/race, (6) studies pertaining to tourists. The reason 
for excluding tourists was due to being a transient population, 
and the difficulty in evaluating the effectiveness of strategies to 
either reduce drowning deaths, or that increase awareness and 
knowledge.

To assess the methodological quality of studies, the McMaster 
University critical review tools (qualitative and quantitative) 
were used to appraise articles.19 20 A range of study designs 
were included to ensure that all relevant original literature was 
captured. As this was not a systematic review, rather a scoping 
review, the aim was to collect as much published literature as 
possible. The authors expected that little literature may have 
been available and of varying quality and methodological 
strength. For the purpose of this review, epidemiological studies 
were considered a subset of quantitative studies that presented 
population-level large-scale data, for example, hospitalisation, 
death data or population statistics, to separate out from smaller 
studies, for example, cross-sectional surveys.

Database searching by the primary author (SMW-P) initially 
resulted in 939 articles. After removing duplicates, a title and 
keyword search was undertaken against the inclusion/exclusion 
criteria. Abstract screening resulted in 145 articles (figure  1). 
Full-text screening resulted in 100 articles being removed due 
to not meeting the study inclusion criteria. A final screening 
of the remaining articles by the both the first (SMW-P) and 
second author (RCF) was conducted against the criteria, in 
which 10 articles were removed for two reasons: (1) the study 
was conducted in a low-income country setting or (2) a narra-
tive review or commentary, not original research resulting in 35 
articles included in this review (figure 1). Aggregated results of 
the studies will be presented in the ‘Results’ section. Descrip-
tive statistics and thematic analysis21 were used to analyse the 
results. For individual synthesis of each article, and included data 
extracted, refer to online supplementary file 1.

Results
Thirty-five articles were included in this review. See online 
supplementary file 1 for a summary of articles reviewed. Of the 
35 articles, 25 were quantitative studies, of which 10 were epide-
miological studies, 9 qualitative studies (mix of study designs) 
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Figure 1  Modified PRISMA process.

Table 1  Study design, country of study and population

N %

Study design

 � Quantitative 25 71.4

 � Qualitative 9 25.7

 � Mixed-method 1 3.2

Total 35 100.0

Country

 � USA 20 57.1

 � New Zealand 7 20.0

 � Canada 4 11.4

 � Australia 4 11.4

Total 35 100.0

Population studied

 � Children (0–18 years) 18 51.4

 � Adults 10 28.6

 � All ages 7 20.0

Total 35 100.0

and 1 was a mixed-methods study. Twenty studies were from the 
USA, with the remaining studies from New Zealand, Australia 
and Canada (table 1). Sample size of participants ranged from 7 
participants (qualitative study) to over 19 000 participants for a 
large-scale epidemiological study. Four epidemiology studies did 
not present a sample size. All studies obtained ethics approval 
(online supplementary file 1).

Eighteen studies focused on children (0–18 years) (table  1), 
including six studies involving children and parents, and 
four studies of high-school students. Males were identified 
as being at greater risk than females in all studies except two; 
one presenting immersion-related injuries in Alaska22 and one 
analysing drowning among Aboriginal and Torres Strait Islander 
children in Australia.23

The literature was explored by characteristics of populations 
identified in the literature, risk factors identified for drowning 
among high-risk populations and prevention strategies for 

drowning identified in the literature. The findings will be 
presented under these headings.

Characteristics of populations identified in the literature
Four studies focused on Indigenous populations in Australia, and 
Canada as being of higher risk of drowning compared with non-
Indigenous populations.23–25 Three identified migrant popula-
tions as being at increased risk of drowning compared with the 
general population in New Zealand, the USA and Canada.26–28 
Two studies reported that minority populations residing in rural 
locations were at greater risk of drowning.23 27 Ethnic-minority 
populations living in rural areas in Ontario, Canada, were found 
to have a higher age-adjusted drowning rate compared with 
people from European backgrounds and those living in urban 
areas.27 Another study reported higher rates of fatal drowning 
among Aboriginal and Torres Strait Islander children in rural 
locations in Queensland, Australia, compared with children 
living in urban locations.23

Terminology relating to the identified high-risk populations
When describing ethnic-minority populations in the literature, 
this review found over 20 different terms were used in the arti-
cles found. The description of ethnicity/race differed globally 
and within countries throughout the study period. For example, 
studies from the USA refer to both black and African-American 
and white or Caucasian. The authors recognise that while some 
of these terms are used interchangeably throughout the liter-
ature, some terms may be considered outdated or offensive. 
For consistency, the terms ‘black’ and ‘white’ as opposed to 
African-American and Caucasian have been used in this review13 
(table 2).

Nine studies presented fatal or non-fatal drowning rates per 
population as a primary outcome, adjusted by age, gender and/
or ethnicity/race.8 9 22 23 27 29–32 One presented fatal drowning 
rates of black children compared with white children as being 
1.90/100 000 vs 1.32/100 000 (aged 0–30 years).9 Another study 
reported higher rates of drowning in a swimming pool among 
black males compared with white males, with risk ratios ranging 
from 5.5 (5–9 years) to 12.1 (15–19 years).31 Drowning rates 
in Aboriginal and Torres Strait Islander children in Queensland, 
Australia were cited as 16.8/100 000 population or 1.44 times 
higher than non-Aboriginal children (0–19 years), with swim-
ming pools cited as the leading location for drowning.23 Another 
study reported on the decline in drowning rates in Florida 
among black males from 15/100 000 in 1970 to less than four 
deaths per 100 000 from 2005.32

Three US studies presented non-fatal drowning rates.8 22 29 
Drowning has three outcomes: death, residual morbidity and 
no morbidity.7 Therefore, non-fatal drowning is surviving a 
drowning event with or without long-term health consequences. 
One study reported the non-fatal drowning rate of black chil-
dren (based on hospitalisation data) as being 17.7/100 000 
compared with 4.3/100 000 for white children.8 The second 
presented an OR of 3.47 (1.24 to 9.75) for poor outcomes 
from a serious submersion (defined in the study as probability 
for chronic disability or death after submersion) among black 
children compared with white children (0–19 years).29 In 
contrast, one study from Alaska presented non-fatal drowning 
rates among ethnic-minority populations for children and adults, 
which found that females and those of white ethnicity were at 
increased risk of other injuries as a result of a non-fatal submer-
sion incident.22
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Table 2  Terms used in the literature to describe populations based on cultural and/or ethnic background

Terms used in the literature Country Reference

African-American/black: used interchangeably in the literature USA 9 29–34 36 43–48 50 53

Culturally and linguistically diverse Australia
New Zealand

26 40 41 52

Ethnicity New Zealand
Canada
USA

8 25 27 32 37–39 51 53 62

Ethnic minority also referred to as: minority ethnic groups USA
Canada
New Zealand

27 36 38 44 47 48

European ethnic groups: USA 8 9 22–25 29 32 35–37 39 42 43 45 47–49 51 53

 � White/Caucasian: used interchangeably in the literature USA

 � Euro-Canadian Canada

 � Euro-American USA

 � New Zealand European New Zealand

 � Non-Aboriginal/non-Indigenous Canada, Australia

Migrants: also referred to as: immigrants, new settlers/new arrivals
 � Country of origin, foreign-born

NewZealand
Australia
Canada
USA

26 27 31 47 52 62

Indigenous, also referred as:
 � Aboriginal
 � Native
 � First Nations
 � Aboriginal and Torres Strait Islander
 � Maori

Canada
Australia
USA
New Zealand

9 22 26 35 37–39 42 43 47 51 62

Multicultural, multiracial, multiethnic USA
New Zealand

34 37 42–44 48

Race USA 32 33 45 47

Racial identity (ethnicity) USA 9 43 44 48

Risk factors identified for drowning among high-risk 
populations
Factors identified with drowning among high-risk populations 
were categorised into three subthemes: (a) social determinants, 
(b) attitudes and behaviour and (c) swimming ability and water 
safety knowledge (table 3).

Determinants of health
All studies identified ethnicity/race as a factor for increased 
drowning risk. Socioeconomic status and cultural beliefs were 
also identified as potential contributing factors for greater risk 
of drowning (table  3). Cultural beliefs included spiritual and 
religious reasons for avoiding water, as well as cultural practices 
around the water. Four articles cited the historical and political 
context of segregation in the USA,30 31 33 34 and colonisation in 
Canada,35 as reasons for the present-day low levels of swimming 
participation and high drowning rates among the black popula-
tion and Indigenous peoples of Canada (table 3).

Behaviour and attitudes
Common behaviour identified across all the identified popu-
lations for increasing drowning risk were reduced supervision 
(including of young children, swimming alone or at locations 
without lifeguards),36–38 alcohol consumption28 36 37 39 and not 
wearing a lifejacket when boating or fishing.28 39 40 Attitudinal 
factors cited included low levels of perception towards drowning 
risk,31 36 38 39 41 42 parental influence and fear of water (parents 
and children).33 34 43–47

Swimming ability and water safety knowledge
Fifteen articles cited poor/no swimming ability as increasing 
drowning risk.24 26 28 30 32 34 36 37 40 45 47–49 Three studies measured 
swimming ability,46 47 50 while 11 articles presented self-reported 
measures of swimming ability, including parental perception 
of their child’s ability.26 28 34 37 40 48 49 Six studies identified 
limited knowledge of water safety or drowning prevention 
practices.26 33 36 37 41 51 Two studies highlighted traditional water 
safety knowledge among First Nations/Aboriginal communities, 
such as wearing traditional clothing that floats and protects from 
cold water.24 25

Other factors
Barriers to participation, such as lack of access to facilities and/
or programmes, and cultural appropriateness,24 35 45 52 as-well-as 
low frequency of participation and/or exposure, were consid-
ered factors for increasing drowning risk.30 32 49 53 Levels of risk 
towards drowning differed by age and ethnicity in regard to 
locations; ranging from swimming pools to open water location 
and bathtubs.9 23 25 27 31 42

Drowning prevention strategies
Four articles reported on drowning prevention intervention 
studies. One from Canada,24 and one from Australia,52 reported 
on pilot programmes that modified existing aquatic programmes 
with the aim to increase diversity within the aquatic sector work-
force, and to meet the cultural needs. The third was a learn-to-
swim programme targeted to Latino children aged 3–17 years,47 
and the fourth was a long-term rock fishing safety campaign.39
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Table 3  Drowning risk factors identified and described in the literature among high-risk populations

Risk factor Definition Reference

Determinants of health

Ethnicity The social group a person belongs to, and either identifies with 
or is identified with by others, as a result of a mix of cultural 
and other factors including language, diet, religion, ancestry and 
physical features traditionally associated with race.9

8 9 22 36–42 49 51 52 62

Low socioeconomic status Usually determined by a government rank based on median 
household or family income, generally classified as being of low 
socioeconomic advantage.

8 23 33 34 36 38 43 45 47 51

Cultural beliefs Different world views according to traditional customs and 
knowledge that may influence attitudes, behaviours and 
perception. Sometimes referred to as superstitions.

25 33 36 52 62

Age Age of a person. 8 22 32 48 62

Migrant Someone who has moved from one country to live in another 
country, also referred to as immigrant.

26 28

Rurality of residential location Geographical location based on remoteness to major services. 23 27 28

Cultural/Historical factors Cultural injustices that occurred in the past that have influenced 
heath, education, social outcomes of populations today.

30 31 33 35

Communication barriers/language Barriers in understanding language and communication between 
two parties.

28 40

Attitudes and behaviour

Alcohol consumption Consuming an excess amount of alcohol, defined as blood alcohol 
concentration ≤0.05%.

28 36 37 39

Reduced supervision Lack of adult supervision of young children, swimming alone, 
swimming at unsupervised locations.

36–38

Risk perception of drowning Considers the threat of drowning for themselves to be low risk. 31 36 38 39 41 42

Parental influence Influence of a parent’s attitudes, knowledge and participation on 
their child.

33 43 44 46

Fear of water/drowning Scared of the water, scared of the possibility of drowning. 43 45 50

Lack of wearing a lifejacket Not wearing a lifejacket 28 39 40

Swimming ability and knowledge

Poor or no swimming skills Unable to perform swimming or survival skills to aid survival in an 
emergency situation.

24 28 30 32 34–36 40 45 47 48 51

Poor water safety knowledge Very limited understanding and awareness of water safety 
practices, making safety decisions and survival skills in regard to 
drowning prevention.

26 33 36 41 51

Poor CPR knowledge and skills Very limited knowledge and understanding of how to administer 
resuscitation effectively in an emergency situation.

26 51

Traditional water safety knowledge Traditional views of water safety and drowning risk based on 
cultural perspectives.

24 25

CPR, cardiopulmonary resuscitation.

Proposed strategies
Proposed strategies to reduce drowning among ethnic-minority 
populations were summarised into six categories: education-
based, practical programmes, community engagement, policy 
and research (table  4). Seven studies recommended generally 
‘targeting’ or ‘tailoring’ culturally appropriate interventions to 
high-risk populations8 23 25 27 35 49 (table 4).

Discussion
This study found that ethnic-minority populations, including 
First Nations/Aboriginal peoples, migrants and those residing 
in rural locations were reported as being at greater risk for 
drowning. Determinants of health were identified as contrib-
uting factors for drowning across all populations. Only four 
papers explored evidence-informed, evaluated interventions 
targeting high-risk populations.

Characteristics
All studies identified ethnic-minority populations as being 
at increased risk of drowning compared with mainstream 

populations. Most studies referred to national-level drowning 
statistics stating that certain population groups presented higher 
numbers of drowning compared with others.8 9 22 31 36 38–42 51 53 
Indigenous populations were often combined into the ‘ethnic-
minority’ population category27 48; however, prevention strate-
gies are likely to be different due to the diverse underlying social 
determinants, including cultural beliefs.23 25 54 This highlights the 
importance of understanding the specific characteristics of the 
target population.

Migrants
Migrants were considered to be at increased risk of drowning, 
due to unfamiliarity and unpreparedness towards their new 
geographical, social and cultural environment.26 It is difficult to 
ascertain level of risk due to the lack of exposure data, and is a gap 
in drowning prevention literature overall. Adult migrants may be 
more vulnerable to drowning compared with children as their 
newly adopted country will likely focus on swimming lessons for 
children rather than adults.26 52 Shifting from a culture of using 
waterways for everyday life as opposed to recreation and leisure7 
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Table 4  Proposed prevention strategies cited in the literature addressing drowning among high-risk populations

Theme Proposed prevention strategies/examples Reference

Education

Culturally appropriate Water safety education that incorporates cultural beliefs and practices and language (if required); 
that is culturally appropriate and targeted to the population.

26 33 36 37 40 62

Information based Education strategies in all forms of communication and is available in a range of languages. 39 51

Safe behaviour and decision making Water safety education focusing on safer behaviour and decision making around the water; that 
promote accurate risk assessment and risk management.

36–38 40 42

Of parents Water safety education for parents included with swimming lessons; to address fear of water and 
drowning.

43 44 48

Engagement

Community engagement To recruit target populations to participate in swimming programmes; incorporation of traditional 
knowledge and beliefs; establish an advisory group from the community being targeted; using a 
‘cultural broker’.

25 33 37 41 53

Using cultural Brokers Water safety education of parents within the healthcare setting. 28 33

Policy

Inclusion in school curriculum Water safety education in the school curriculum mandated. 26 42 43 51

Subsidised programme Offering free/low-cost swimming lessons, convenient locations; programmes subsidised for high-
risk populations.

32 48 51

Other Infrastructure: increase aquatic facilities in ethnic-minority communities, increased patrolled/
lifeguarded locations, mandatory safety measures in place.

32 40 46

Practical strategies

Swimming lessons Swimming lessons targeting ethnic-minority populations; for all ages; single gender swimming 
classes.

29 43 50

Water safety skills Emphasis on water safety skills; targeted education campaigns focusing on water safety skills. 25 27 36 53

CPR and first aid Learning CPR. 26 29

Research themes

Evaluation Evaluation of interventions and strategies targeting high-risk groups, and best practice models. 23 24 41 48 49 52

Social determinants Research of the broader socioeconomic factors and circumstances among high-risk populations, 
cultural barriers influencing swimming participation.

29 31 44 46

Disparities Research to determine why disparities exist. 30 36 44 48

Swimming skills Research investigating self-reported and actual swimming ability of children and adults; perceived 
swimming and rescue competence matches real competence in the open water; retention of 
swimming skills.

34 37 38 47

Targeted strategies—general

Culturally appropriate interventions Culturally appropriate interventions (did not specify).
Targeting drowning prevention strategies towards ethnic-minority populations.

8 23 24 27 35 49

CPR, cardiopulmonary resuscitation.

may be one reason for a lack of participation among adult 
migrants; however, this needs to be further explored. Reported 
participation in aquatic activity among adult migrants varied in 
the literature, with one study reporting an increased level post-
arrival in a new country,26 and another saying there was no 
difference (due to maintenance of spiritual beliefs).36 Priorities 
for new migrants are generally securing housing, employment 
and education55; therefore, learning to swim and participating in 
aquatic recreation is not often an immediate priority. A challenge 
for drowning prevention, and health promotion practitioners in 
general, is finding the best time/opportunity to offer/implement 
appropriate interventions, with readiness to participate likely to 
vary across different communities.55 56

Rurality of residents
Rurality has been linked to increased drowning risk, due to the 
abundance of natural waterways, remoteness from essential 
services and response time.57 A Canadian study included in this 
review reported that people of ethnic-minority backgrounds 
living in rural locations were more likely to drown, compared 
with people living urban locations.27 In high-income coun-
tries, new migrant and refugee communities are being settled 
in regional and rural locations,55 58 59 which may exacerbate the 

threat of drowning among these populations.57 The challenge 
for drowning prevention and water safety advocates is to ensure 
that people are equipped with the knowledge and skills to live 
safely in their new community.

Risk factors
Factors identified in the literature as increasing drowning risk 
among the identified populations included social determinants 
of health, especially regarding cultural influences, historical 
factors and socioeconomic factors. These factors were found to 
influence attitudes, behaviour and participation.

Determinants of health
A lack of understanding exists about how social determinants 
interact with other factors such as swimming skills, knowledge, 
attitudes and behaviour. Socioeconomic status is commonly 
linked to affordability of swimming and water safety instruc-
tion, lifejackets and lower swimming ability.18 33 Lower levels 
of water safety skills, knowledge and participation rates were 
reported among ethnic-minority students attending schools in 
low socioeconomic areas.37 51 Research suggests that children 
of lower socioeconomic backgrounds are less likely to attend 
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extracurricular activities, like swimming lessons, for reasons 
such as instruction cost and access to facilities.33 One solution 
commonly proposed to overcome these disparities was offering 
subsidised programmes.32 48 51 However, the effectiveness of 
offering subsidised programmes to improve swimming skills and 
reduce drowning rates among high-risk populations is largely 
unknown. One method for accounting for social determinants 
of health in programme design is to incorporate health promo-
tion frameworks that target both the downstream individual 
factors and at population level, from the upstream policy-driven 
approach.60 Drowning prevention practitioners should consider 
the determinants of health when developing and implementing 
interventions for all populations to enhance uptake and accessi-
bility for those who are at greatest risk.

Cultural bias
Some cultural beliefs are considered protective towards 
drowning risk. One example cited in the literature reviewed, 
told of the legend ‘Qallupilluit’, a female sea monster of Indige-
nous Canadian myth told to children to prevent them from going 
near water.25 A study of Vietnamese-American parents reported 
their beliefs of ghosts in specific aquatic locations, and there-
fore avoided those environments.36 These findings are consis-
tent with studies from low-income countries, such as China, 
where cultural beliefs of ‘ghost month’ (avoiding potentially 
life-threatening behaviours), appears to have reduced drowning 
deaths compared with other times of the year.61 In contrast, one 
study found from New Zealand indicated that the cultural prac-
tice of seafood gathering via diving and fishing activity has led to 
an increase in drowning deaths.62

In many cultures, particularly indigenous cultures, water holds 
significant importance, as a food source and a place of cultural 
and religious gatherings.54 However, the spiritual connection 
to water is rarely acknowledged in drowning prevention inter-
ventions targeting these populations.54 Present-day swimming 
programmes and aquatic venues are considered by some as being 
very Eurocentric, and may discourage people from attending 
programmes and aquatic facilities, driving people to swim in 
more hazardous, unsupervised environments.24 25 54 A proposed 
solution was providing cultural awareness training of aquatic 
industry staff, and recruiting staff reflective of the local commu-
nities, as evidenced in two studies included in the review.24 52

While the role of colonialism and segregation are sensitive and 
complex issues that illicit many opinions, for the purpose of this 
review, all social determinants of health that influence drowning 
outcomes were considered. The role of colonisation and inter-
generational trauma is widely believed to have contributed to 
the racial disparities evident in drowning today, this has been 
shown to be in case in the USA30 33 and Canada,24 35 and is likely 
to apply in Australia54 and New Zealand.

The intergenerational fear of drowning among populations in 
the USA, along with the historical practices of certain population 
groups not being allowed to attend public swimming pools and 
swimming programmes, was explored in the literature.30 32 43 53 
Thus, addressing drowning rates and swimming and water safety 
education among these ‘high-risk’ populations is more complex 
than simply removing pragmatic barriers such as cost, transport 
or childcare, and requires further analysis which was beyond 
the scope of this study. Interestingly, one study reports that 
drowning disparities no longer exist between the black and 
white population in Florida due to a concerted effort from the 
1970s, to provide swimming lessons and promote competi-
tive swimming to black children, despite Florida’s segregation 

history.32 Strategies that work to reduce disparities and margin-
alisation of certain populations, such as in Florida, should be 
widely considered.

Attitudes and behaviour
Cultural beliefs can both positively and negatively influence risk 
perception. Several studies in this review implied that low levels 
of risk perception towards drowning puts an individual at greater 
risk,39 40 42 as they may not fully understand the dangers and 
threat to their life. This has implications on communication and 
language when disseminating safety messages to communities.55 
A parent’s fear of water and drowning, their own swimming 
ability, cultural beliefs and encouragement towards learning 
swimming skills was found to influence their children’s partic-
ipation in aquatic activity, thus passing on their attitudes and 
beliefs to the next generation.33 43 45 Opportunities to include 
the wider family and community in swimming and water safety 
programmes were proposed as a solution to influence these 
attitudes.29 43 44 48 63 The benefits of this approach are twofold: 
increasing the knowledge and skills of children and their parents, 
and introducing the health, well-being and social benefits that 
aquatic activity brings. To enable a greater understanding of 
attitudes and behaviour in relation to aquatic participation and 
perception of drowning risk, two studies applied the Protection 
Motivation Theory,39 42 and one used the Health Belief Model.47

Swimming and water safety skills and knowledge
The benefits of swimming and water safety skills, together with 
awareness of drowning risk, are well-established protective 
factors against drowning,7 11 15 however, little is known about 
the aquatic skills and knowledge of adults from high-risk popu-
lations. Many people miss out on swimming and water safety 
education altogether, for example, adult migrants.26 38 Swim-
ming and water safety skills for adults is essential, given their 
responsibility of supervising children around water and the like-
lihood of being the first on scene in an emergency situation.57 
The inclusion of cardiopulmonary resuscitation (CPR) and 
first-aid skills into water safety education was recommended.26 29 
CPR is a vital factor in improving drowning survival rates, espe-
cially among young children.57 However, the cultural challenges 
of both teaching and performing CPR need to be acknowledged 
and discussed with high-risk populations.

Prevention strategies for drowning identified in the literature
Of the four intervention studies, only one explored the effec-
tiveness of a prevention strategy to reduce drowning, targeting 
ethnic rock fishers.39 This study showed that a multifaceted 
campaign over sustained period influenced attitudes, knowl-
edge and behaviour, leading to a reduced numbers of drowning 
deaths of rock fishers over the 10-year study period. Two studies 
explored increasing qualified staff from within ethnic-minority 
populations; one pilot programme built community capacity 
via a swim teachers course adapted for people from minority 
backgrounds,52 and the other was an adapted lifeguard course 
to meet the needs of the local population and environment.24 
The last study reported on increasing swimming skills among 
Latino children over an 8-week programme.47 While all inter-
ventions intended to reduce drowning among these groups, the 
latter three were found to be effective only on intermediary 
outcomes (such as increased skills and knowledge), and did not 
report any impact on reducing drowning among the target popu-
lation.24 47 52
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What is already known on the subject

►► Children are at high risk of drowning.
►► Ninety per cent of drowning occurs in low-income and 
middle-income countries.

►► High-risk populations such as ethnic minorities are over-
represented in injury statistics.

►► Common risk factors for drowning overall include age, 
gender, environmental context, activity and alcohol 
consumption.

What this study adds

►► Determinants of health, such as cultural background, 
influence drowning risk but are not well-understood and 
largely ignored when implementing prevention strategies.

►► Health promotion frameworks should be considered when 
developing and implementing drowning prevention strategies 
for high-risk populations, to better understand attitudes and 
behaviour towards drowning risk.

►► There is a need for high-quality studies exploring drowning 
among adults from high-risk populations, both at the 
individual and population level.

Many recommendations proposed were general statements 
around the ‘targeting’, ‘tailoring’ or making interventions 
‘culturally appropriate’ without providing specific examples 
of how this could be done. Incorporating cultural knowledge 
and traditional methods into interventions can be challenging, 
but nevertheless essential when developing strategies for cultur-
ally diverse populations. Public health approaches to drowning 
prevention often fail to incorporate the traditional knowledge 
and experience, and generally disregard this perspective.25 Using 
cultural brokers was proposed to (1) promote the value of swim-
ming and water safety education to high-risk populations, and 
(2) as a way to build relationships between the community and 
practitioners to better understand and address the needs of the 
community.28 44

A challenge exists between modifying existing strategies to 
meet the needs of culturally diverse populations and maintaining 
the integrity of the programme, particularly if it leads to a formal 
qualification. Two studies24 52 adapted existing aquatic qualifi-
cations to meet the cultural and environmental needs of the 
target populations; however, both reported several challenges 
in the delivery, including condensing the programme while still 
incorporating the required material, translating resources and 
finding appropriate instructors to deliver in language. Measures 
of success included participants from both studies successfully 
completing and using their respective qualifications in the 
aquatic sector.24 52

A wide range of prevention strategies were proposed, 
including: education (theoretical based and practical, such as 
swimming and water safety lessons), community engagement, 
policy and research. Further work is required to establish an 
evidence base for effectiveness of these strategies. At the policy 
level, incorporating swimming and water safety into the educa-
tion curriculum may be beneficial for reaching children from 
high-risk populations.26 37 43 51 In theory, all children, regardless 
of ethnicity or socioeconomic background, would be taught 
swimming and water safety skills as part of their formal educa-
tion. For example, road safety education has been successfully 
integrated in the primary school curriculum in Finland and Thai-
land, and could be used as a model for incorporating drowning 
prevention in the curriculum.64 65 Further research and evalu-
ation of such strategies should be considered to determine the 
effectiveness and impact of curriculum-based interventions at a 
population level.

Frameworks used to explore high-risk drowning populations
Eight studies were based on a framework or theoretical 
approach.24 30 33 35 39 42 45 47 Two studies used the Protection Moti-
vation Theory,39 42and one applied the Health Belief Model.47 
Five studies used social research theories such as the Leisure 
Constraints Model,33 ethnographically informed community-
based research,25 Lens of Critical Theory45 and a Foucauldian 
and postcolonial lens.35 One study applied a heuristic labour 
market model to hypothesise a link between drowning rates 
among African-Americans and competitive swimming participa-
tion rates.30 Generally, these studies used a model to frame either 
the methods or the results of the study rather than applying to 
the recommendations, to develop intervention studies. It is 
recommended that health promotion frameworks are used to 
guide drowning prevention interventions, rather than just the 
study itself, taking consideration of the complexity of the deter-
minants of health to develop effective programmes. There is a 
need for robust evaluation studies that are based on sound theo-
retical frameworks to determine effectiveness and best practice 

in reducing drowning disparities for high-risk populations. To 
address this appropriately, future drowning prevention strate-
gies should apply a health promotion approach that addresses 
upstream, midstream and downstream factors to drowning risk.

Gaps in the literature
There is a need for high-quality studies exploring drowning 
among adults from ethnic-minority populations. A recent 
review on evidence-based drowning interventions for adults 
(1990–2012) only found six studies (of which only one reported 
on cultural diversity),66 despite a trend in increased adult 
drowning.11 62 This review highlights that drowning prevention 
targeting adults from high-risk populations should be prioritised 
at both the individual and population level.

The inconsistency of terminology when describing ethnic-
minority populations is challenging. No study provided a defi-
nition of who or what constitutes an ‘ethnic minority’, nor 
provided reasons for what makes these populations ‘high-risk’ 
for drowning. Further work around defining why a popula-
tion is at greater risk for drowning is required. In some cases, 
ethnicity or cultural background may not be routinely collected 
at a national or regional level. In the absence of official ethnicity 
data in Canada, one study used name recognition software to 
allocate ethnicity based on census groupings, although the 
authors concede that some names, particularly of Indigenous/
Aboriginal origin, were unlikely to have been categorised accu-
rately.27 Improved data collection of country of birth, ethnicity 
and/or cultural background and time in country by the relevant 
agencies would be beneficial to assist in determining populations 
at-risk, and planning appropriate interventions.

Strengths and limitations
The relevance of identifying minority populations ensures that 
the drowning prevention sector can respond appropriately, and 
effectively, to the diverse needs of all high-risk populations. This 
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review recognised that the social determinants of health influ-
ences drowning risk among these populations.

This review may have a publication bias, as articles were 
restricted to published, peer-reviewed articles in English between 
1990 and 2018. Over half (n=18) were published in the most 
recent 5-year period (2013–2018), indicating that this in an area 
of growing interest among drowning prevention researchers. 
While efforts were made to include all relevant studies, it is 
possible that some may have been missed. Inconsistency of defi-
nitions and terminology used in the literature also may have 
limited search results. Where drowning rates were provided, the 
differences of data sources used in the literature, between and 
within countries, made it challenging to compare studies and 
results.

Conclusion
Ethnic-minority populations are at increased risk of drowning. 
Addressing the determinants of health for drowning preven-
tion is essential when developing and implementing strategies 
for high-risk populations, such as those from ethnic-minority 
populations. The determinants of health need to be considered 
at the individual and population level from both the upstream 
and downstream perspective, and incorporated into policy and 
practice to achieve meaningful change. Better understanding by 
drowning prevention practitioners as to the drivers underpin-
ning vulnerability to drowning among these identified commu-
nities of higher risk is required.
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