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——ABSTRACT

Drowning is an under-recognized occupational hazard in Ghana's marine and inland fishing communities. This
study examined the perceptions, causes, and effects of drowning in these sectors through a cross-sectional survey of
151 respondents, utilizing structured questionnaires with a 5-point Likert scale. Data were analyzed using descriptive
statistics, independent sample t-test, Mann-Whitney U-test, Kruskal-Wallis test, and One-Way ANOVA. The results
indicated that perceptions and causes of drowning were significantly higher in inland fisheries (MSP = 3.2 + 0.2;
MSC = 4.1 + 0.1) compared to marine fisheries (MSP = 2.7 + 0.1; MSC = 3.6 + 0.2) (Mann-Whitney U-test, p < 0.05). In the
marine fisheries, the primary causes of drowning were poor swimming decisions (MSC = 3.49), overloaded boats
(MSC = 3.73), and extreme weather conditions (MSC = 3.15). Conversely, in inland fisheries, the significant causes were
poor swimming decisions (MS = 4.58), overloaded boats (MSC = 4.56), poor knowledge of wave patterns (MSC = 4.31),
submerged tree stumps (MSC = 4.15), and extreme weather conditions (MSC = 4.08). Regarding effects of drowning,
the main effects of drowning from both inland and marine fisheries were death (MSinland = 4.63 and MSmarine
= 408) and financial stress (MSinland = 4.31 and MSmarine = 3.51). Based on these findings, it is recommended
that fisheries-specific strategies, including awareness programs and infrastructure development, such as tree stump

removal, be urgently implemented to reduce
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INTRODUCTION

Drowning is a critical but under-recognized global public
health issue, accounting for an estimated 235,000 deaths
annually (No et al,, 2026). It ranks as the third leading cause of
unintentional injury-related death globally, with the burden
disproportionately concentrated in low- and middle-income
countries. In Asia, specifically in Southeast Asian countries,
drowning is viewed as a significant health issue with numerous
socioeconomic impacts; children under 15 years of age account
for 33% of all drowning incidents (WHO, 2022). According to
Linnan et al. (2012), drowning is more prevalent in males than
in females. The main causes of drowning in this region include
extreme weather events such as typhoons, cyclones, and floods,
as well as water transportation (Uebelhoer et al, 2022). In
addition, beachgoers often either ignore beach hazard signage
(e.g, rip currents) or have difficulty interpreting pictorial
representations of beach hazards, which also facilitates drowning
(Segura et al, 2022; Ménard et al, 2018). To reduce drowning

in Asian countries such as Nepal, Bangladesh, and Sri Lanka,
initiatives including swimming and water safety training have
been implemented (WHO, 2022; Rahman et al, 2012). In Costa
Rica, the use of lifejackets is considered one of the most
effective strategies to reduce drowning (Koon et al, 2021).
However, because the drowning burden cannot be precisely
quantified, government institutions in these countries have
demonstrated inadequate resolve in addressing the issue
(Peden et al, 2024). According to Peden and McGee (2003),
97% of drownings are recorded in low-and middle-income
countries, with the Western Pacific region accounting for 38%
of all drowning deaths. Africa has the highest drowning-
related mortality rate worldwide, with the rate twice as high
as in America, reflecting systemic vulnerabilities such as
limited safety infrastructure, poor enforcement of regulations,
and occupational exposure to water bodies (Peden et al,
2008). Fishing communities are particularly vulnerable
because their livelihoods require daily interaction with aquatic
environments, often under unsafe conditions. Many fishers
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live below the poverty threshold and rely heavily on fishing
as their primary source of income, limiting their ability to
invest in safety equipment and training (Oracion et al, 2013).

Drowning is a major but under-recognized public health
and occupational hazard in Ghana, particularly in fishing
communities along Lake Volta and in coastal regions. Recent
studies report that many people continue to die annually
from drowning in Ghana, with fisherfolk disproportionately
affected due to their daily dependence on water bodies for
their livelihoods (Kushitor et al, 2023). Community perceptions
strongly influence how risks are understood and addressed.
In Ghana, drowning is often attributed to cultural and
spiritual causes, such as curses or religious neglect (Dawson,
2018). These perceptions reduce the emphasis on practical
safety measures like swimming training, life jackets, and
vessel safety checks. The causes of drowning in Ghanaian
fishing communities are multifaceted, including alcohol use,
panic, low swimming confidence, poor vessel construction,
boat overloading, floods, poor awareness of water safety,
beliefs in curses, and the absence of customary rites (Wissing,
2019). The effects of drowning extend beyond mortality. For
instance, the mean annual catch and profit per artisanal
fisherman in Ghana are estimated to be 15,204.6 kg and
27.6 USD (Mensah and Antwi, 2002; Nunoo and Asiedu, 2013);
consequently, an artisanal fisherman generates a total of
419,696.6 USD annually. Thus, losing a fisherman to drowning
is likely to cost the artisanal fisheries in Ghana an estimated
419,696.6 USD. Families experience psychological trauma,
financial stress, and the loss of breadwinners, while
communities face the disruption of fishing activities, reduced
productivity, and economic decline (Meddings et al, 2021).
Drowning persists in Ghana because many cases remain
undocumented, especially in rural and artisanal fishing contexts
(WHO, 2021). In addition, national health and fisheries
frameworks rarely  prioritize drowning  prevention.
Furthermore, there is limited access to rescue infrastructure,
swimming training, and safety equipment. These risks are

exacerbated by the weather
patterns (Beri et al., 2024).

Despite the magnitude of the problem, drowning remains
underresearched and under-reported in Ghana. Additionally,
the drowning of fishermen reduces the revenue of artisanal
fisheries in Ghana by an estimated 419,696.6 USD. Most
available data are anecdotal or hospital-based, failing to
capture community-level perceptions, root causes, and
socioeconomic  effects. This paucity of data limits
policymakers, researchers, and practitioners’ ability to design
evidence-based interventions tailored to the realities of
Ghanaian fishing communities. A sensitivity measurement
approach wusing structured questionnaires and statistical
analysis offers a systematic way to assess community risk
perceptions, identify  perceived causes, and evaluate
socioeconomic impacts. Such evidence is essential for
developing context-specific prevention strategies, enhancing
awareness, and informing national policy frameworks in
line with the WHO’s global drowning prevention agenda
(WHO, 2021). Given this context, the study aims to generate
empirical evidence on the perceptions, causes, and effects of
drowning in Ghana. Insights from the study will facilitate
data-driven recommendations for safety training, governance
reforms, and climate adaptation strategies. In addition, the
knowledge gained from the current study will strengthen
resilience in fishing communities by transforming anecdotal
information into actionable evidence for community leaders,
researchers, and policymakers.

increasingly unpredictable

MATERIALS AND METHODS
Description of the study area

The study was conducted in six fishing communities,
namely Bui, Yeji Dzemeni, Tema, Denu, and Dixcove,
representing both inland and marine fisheries (Figure 1).
Bui (8°14°21.64”N, 2°16’3545”W) is located along the Black
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Figure 1. Map of the study areas.
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Volta River within the Bono and Savannah Regions, influenced
by the Bui Dam reservoir. The area is characterized by
savannah woodland and strong river currents, with fishing
and small-scale agriculture as dominant livelihoods. The
impoundment of the Black Volta has altered fish stocks and
hydrology, increasing drowning risks for artisanal fishers
(Ofori-Danson et al, 2021). Yeji (8°14°1.61”N, 0°38'46.58”W) is
situated on the eastern shore of Lake Volta in the Bono East
Region, and it is a major fishing and trading hub. Livelihoods
include canoe fishing, fish marketing, and ferry transport
(Amponsah, 2024). Its population exceeds 30,000, and people
from different ethnic groups are engaged in fisheries. The
dependence on waterborne transport and artisanal fishing
facilitates drowning vulnerability (Agodzo et al.,, 2023). Dzemeni
(6°36°0.29”N, 0° 9'40.61” E) is a lakeside settlement in the South
Dayi District of the Volta Region, which is home to one of the
busiest fish markets along Lake Volta. Fishing and fish
trading are primary occupations. The exposure of the
community to lake transport hazards makes drowning
incidents recurrent (Amu-Mensah et al, 2013). Tema
(5°3840.55”N, 0° 1’3.79” E) is the location for the largest
industrial fishing harbor in Ghana. It integrates artisanal and
industrial fisheries, with a population exceeding 290,000,
representing occupational drowning risks in industrial-scale
fisheries (Atta-Mills et al., 2004). Denu, located on 6°5°23.02”N,
1° &44437E, is situated in the Ketu South Municipality of the
Volta Region. It lies near the Ghana-Togo border, with lagoon
and marine fishing, as well as cross-border trade dominating
livelihoods (Amponsah et al, 2016). The lagoon-sea interface
creates unique drowning hazards (Mensah and Antwi, 2004).
Dixcove (4°47°38.35”N, 1°56’49.35”W) is a fishing village in the
Western Region, known for canoe fishing and fish processing,
with its population heavily reliant on artisanal fisheries (Seidu

et al, 2022). The selection of these communities was centered
on the following factors: (i) reliance on fishing and water
transport, (ii) historical prevalence of drowning issues,and (iii)
socioeconomic importance to fisheries in Ghana.

Data collection

The study employed a multi-stage sampling technique to
ensure representativeness across Ghana’s fishing communities.
At the community level, purposive sampling was used to select
fishing communities along Lake Volta and the coastal regions,
as these areas record the highest drowning incidences. At the
household level, random sampling was applied to select
individuals engaged in fishing and water transport activities.
The combination of purposive and random sampling ensured
that the study captured both highrisk communities and
individual-level diversity (Gibbs et al, 2013). The research
instrument used for the study was a structured questionnaire,
which was categorized into three thematic sections, namely i)
perceptions of drowning incidences; ii) causes of drowning
incidences; and iv) effects of drowning incidences. A 5-point
Likert-scale questionnaire was used to measure sensitivity levels
for variables including perceptions, causes, and effects of
drowning, as shown in Table 1 (Harada et al, 2015). The Likert
scale included the following categories: strongly disagree (SD),
disagree (D), moderate economic effects on communities (M),
agree (A), and strongly agree (SA), with ratings 1.0, 2.0, 3.0,
4.0, and 5.0, respectively. Pre-testing involving 20 respondents
(ie, 10 in each community) was conducted in one marine
and one inland fishing community (ie, Dixcove and Yeji,
respectively) to refine clarity, reliability, and validity. Reliability
was assessed using Cronbach’s alpha, with a threshold of > 0.70
considered to be acceptable (Nunnally and Bernstein, 1994).

Table 1. Questions on perceptions, causes and effects of drowning outline in the questionnaire.

Perception Causes Effects
Occurs more frequently among fishers than non-fishers Alcohol while fishing or swimming Death
Leading cause of death Poor boat construction Bodily injuries
More frequent among males than females Extreme weather events Financial stress
Common in the study area Overloaded ferries or boats Disrupts fishing activities
More frequent among adults than children Scattered logs found underwater Disrupts the router of Motor Banka
Occurs more often during festive seasons Failure to check weather conditions Economic impacts
before fishing or swimming
Frequently recorded Encounters with furious animals Reduced fishing effort
More frequent in artisanal than in industrial fisheries Illegal fishermen escaping Disrupts fishing activities
arrest while fishing
More strongly associated with fishing than Poor knowledge about Poor seawater navigation
with industrial fisheries sea waves and tides

More among the poor than the rich
Believed to have religious linkages

Associated with climate change

Occurs more among those living close to
water bodies than those farther away
Sometimes attributed to curses

Low levels of swimming experience

Inadequate training/bodily injuries

Inability to make safe Death/bodily injuries
swimming decisions
Inability to signal for help Financial stress

Low levels of swimming confidence

Poor knowledge of sea safety

Inadequate training/bodily injuries

Panic during swimming
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Sampling criteria for selection of respondents included: i)
18 years or older, ii) resident of the fishing community for at
least 12 months, iii) actively engaged in fishing or related
activities and iv) willing to participate and provide informed
consent. The study’s targeted respondents included artisanal
fishers (n = 94), fish processors and traders (n = 50), and
community leaders and elders (n = 7). These diverse respondents
ensured that both direct occupational risks and indirect
socioeconomic impacts were adequately recorded. The study’s
sample size was 151 respondents, estimated using Yamane’s
(1967) formula. Overall, the sample comprised 52 respondents
from inland fishing communities and 99 from marine fishing
communities. Cronbach’s alpha was used to assess the internal
consistency of the perception items (threshold > 0.70).

Data analysis

Data obtained from the study were coded and entered
into the Statistical Package for the Social Sciences (SPSS)
version 27 for analysis. Mean scores were calculated from
the Likert-scale data for the variables perceptions, causes, and
effects. The analysis conducted for the study included
descriptive ~ statistics on demographics, perceptions, the
causes and effects of drowning. A chi-square goodness-of-fit
test was performed on demographic data to assess the equality
of proportions in a categorical dataset (Shankar, 2019). The
Anderson-Darling test was performed to assess the normality

of the continuous dataset (ie, p > 0.05; Razali et al, 2011). A
Mann-Whitney test was used to assess significant differences
in mean scores for perceptions, causes, and effects of
drowning between marine and inland fishing communities
(Nachar, 2008). The Kruskal-Wallis test was used to assess
significant differences among the six sampling locations in
the causes and effects of drowning (Ostertagova et al, 2014). A
one-way ANOVA was used to test for significant differences
among the six sampling locations in perceptions of drowning
(Pajo, 1999). A significant difference was taken at p < 0.05 with a
95 % confidence interval. Results were presented in charts
and tables for easy understanding.

RESULTS
Demographics of respondents

Table 2 presents the demographics of the study’s respondents.
The majority of respondents (n = 148 out of 151) were Christian,
while the remaining 3 were Muslim. Of the 151 respondents,
119 were educated, with the majority (n = 59) having Junior
High School (JHS) education. Regarding marital status, most
respondents (n = 115 of 151) were married. Overall, 52
respondents were from inland fishing communities, while 99
respondents were from marine fishing communities. The
chi-square goodness-of-fit test showed significant variation
(p <0.05), except for religion (Table 2).

Table 2. Demographics of respondents recorded during the study period.

Demographics Dixcove(n) Keta(n) Tema(n) Yeji(n) Bui(n) Dzemeni(n) Total Chi-square
Religion 20 29 49 15 17 18 148 8.92
Christian 0 1 0 0 0 2 3
Muslim
Education 6 4 9 12 1 0 32 41.10
No 14 26 40 3 16 20 119
Yes
Marital status 9 19 48 13 14 12 115 41.28
Married 11 11 1 3 35
Single 0 0 0 1 0 0 1
Divorce
Education level 0 7 5 2 3 2 19 60.68
Primary 8 9 25 1 7 9 59
Junoir High School 2 4 9 0 5 4 24
Senior High School 4 5 1 0 1 6 17
Tertiary 6 5 9 11 1 0 32
No
Fisheries type 0 0 0 15 17 20 52 151
Inland 20 30 49 0 0 0 99
Marine

Perception about drowning in marine and inland fisheries

The mean scores for perceptions of drowning were 3.2
+ 0.2 and 2.7 + 0.1 for respondents from inland and marine

fishing communities, respectively (Figure 2). The Mann-Whitney
U test showed a significant difference in the mean scores for
perceptions of drowning between marine and inland fishing
communities (U =44, p = 0.01).
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Figure 2. Mean scores for perceptions of drowning among respondent from marine and inland fisheries.

Mean scores of perceptions about drowning that showed
a significant difference between marine and inland fishing
communities are shown in Figure 3. Significantly, respondents
from marine fisheries reported a higher mean score for

Strongly associated with curses

Peaple living close to water bodies
Strongly associated with climate change
Has religions linkages

More among the poor than the rich
Strongly associated with fishing
Freguent among adultz tham children
Common in the area

Leading cause of death

‘drowning is strongly associated with fishing® (MS = 3.49).
Respondents from inland fisheries recorded a higher mean score
for ‘drowning is strongly associated with cures’ (MS = 4.08) and
‘drowning is strongly associated with climate change (MS = 3.92).

mInland = Marine

Figure 3. Mean scores of perceptions about drowning between marine and inland fisheries that revelaed significant difference.

The mean score for perceptions about drowning in Dzemeni,
Yeji, Bui, Dixcove, Tema and Keta fishing communities was 3.6 +
0.3,25+0.2,33+0.1,3.6 +0.1, 2.0 £ 0.3 and 3.4 + 0.2. respectively
(Figure 4). One-way ANOVA showed a significant difference

in the mean scores of perceptions about drowning among
respondents from the sampling communities (One-Way ANOVA,
df = 5, p-value = < 0.001).

4.5

4.0

3.

(4]

3.0

[=)

2.

[4)]
1

2.01

1.5

1.0

Dzemeni

Dixcove
Keta

Tema
Yeji
Bui

Figure 4. Mean scores for perceptions of drowning among respondent from fishing communities during the study period.
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Causes of drowning in marine and inland fisheries

The mean scores for perceived causes of drowning were
4.1 + 0.1 and 3.6 + 0.2 for respondents from inland and marine

fishing communities, respectively (Figure 5). The Mann-Whitney
U test showed a significant difference in the mean score
for perceived causes of drowning between marine and inland
fishing communities (U = 103, p = 0.02).
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Figure 5. Mean scores for perceived causes of drowning among respondent from marine and inland fisheries

Mean scores of causes of drowning that showed a
significant difference between marine and inland fishing
communities are shown in Figure 6. Significantly, respondents
from marine fisheries recorded higher mean scores for the
causes, ‘poor swimming decisions (MS = 3.49); overloaded boats
(MS = 3.73) and extreme weather conditions (MS = 3.15).

Beach tourism

Extreme swimming activities

Lack of customary rites
Incantations or curses

Poor safe swimming decisions

Poor knowledge about waves
Escape from arrest during fishing
Lack of weather forecast conditions
Tree stumps in water bodies
Overloaded boats

Extreme weather conditions

However, respondents from inland fisheries reported a higher
mean score for the causes: ‘poor swimming decisions (MS =
4.58); overloaded boats (MS = 4.56), poor knowledge about
waves (MS = 4.31), submerged tree stumps (MS = 4.15) and extreme
weather conditions (MS = 4.08).

mInland m Marine

Figure 6. Mean scores for perceived causes of drowning between marine and inland fisheries that revelaed significant difference.

The mean score for causes of drowning in Dixcove, Keta,
Tema, Yeji, Bui and Dzemeni fishing communities was 3.7 + 0.1,
43+ 01, 2.8 £ 03,35 + 0.2, 40 + 0.1 and 4.5 + 0.1. respectively
(Figure 7). The Kruskal-Wallis test showed a significant difference

in the mean scores for causes of drowning among respondents

from the sampling communities (Kruskal-Wallis test = 37.58,
p-value < 0.001).
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Figure 7. Mean scores for perceived causes of drowning among respondents from fishing communities during the study period.

Effects of drowning in marine and inland fisheries

The mean score of perceived effects of drowning was 4.0 +
0.1 and 32 + 03 for respondents from inland and marine

fishing communities, respectively (Figure 8). Mann-Whitney U
test showed no significant difference in the mean scores of
perceived effects of drowning in marine and inland fishing
communities (Mann-Whitney U-test = 9, p-value = 0.06).
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Figure 8. Mean scores for perceived effects of drowning among respondent from marine and inland fisheries.

Although not significantly different, the mean scores for
individual drowning effects in marine and inland fishing
communities are shown in Figure 9. Respondents from
inland fisheries reported a higher mean score for the effects,
‘drowning leads to death (MS = 4.63) and drowning leads to

financial stress (MS = 4.31). However, respondents from marine
fisheries reported higher mean scores for the effects ‘drowning
leads to death® (MS = 4.08) and ‘drowning leads to financial
stress’ (MS = 3.51).

Psychological effects _—
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Figure 9. Mean scores of effects of drowning between marine and inland fisheries that revelaed significant difference.
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In terms of fishing communities, the mean score for
perceived effects of drowning in Dixcove, Keta, Tema, Yeji, Bui
and Dzemeni fishing communities was 3.3 + 0.2, 4.5 + 0.2, 24 +
0.5, 31 +0.3,44 + 0.1 and 4.5 + 0.1. respectively (Figure 10). The

Kruskal-Wallis test showed a significant difference in the mean
scores for perceived effects of drowning among respondents
from the various fishing communities (Kruskal-Wallis test
=27.19, p-value = < 0.001).
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Figure 10. Mean scores for perceived effects of drowning among respondents from fishing communities during the study period.

DISCUSSION

Marine fisheries recorded a lower mean score for
perceptions of drowning than those in inland fisheries. This
may suggest that marine fishers associate drowning more
closely with specific fishing operations than with environmental
or spiritual factors. Factors such as entanglement with gear
and use of alcohol, with the fishing boats typically serving as the
primary vector for drowning incidents in marine fisheries,
may constitute operational hazards (Miller et al, 2019). In
contrast, inland fishers frequently link drowning to cultural
and environmental variables, such as spiritual curses and the
effects of climate change (Adjei and Sika-Bright, 2019; Kushitor
et al.,, 2022). This orientation between inland drowning risks and
cultural beliefs reinforces findings that traditional perspectives
significantly shape safety perceptions in inland fishing
communities (Adjei and Sika-Bright, 2019).

The high mean scores for perceptions of drowning in
communities such as Dzemeni, Dixcove, and Keta suggest
strong attachment to these perceptions, driven by frequent
exposure to flooding and rough waves, and lack of safety
infrastructure, such as fishing harbors (Sindall et al, 2022).
Conversely, the moderate mean scores at the Bui fishing area
indicate that drowning is recognized as a risk but less acute
than in coastal fishing communities, potentially due to the
presence of warning signs and reservoir flood control systems
(Bugeja and Franklin, 2005; Nirmal and Shekapure, 2025).
The lowest mean scores were recorded in the Yeji and Tema
fishing communities. In inland communities like Yeji, drowning
is viewed through a spiritual lens, where incidents may be
highly attributed to supernatural causes rather than
occupational hazards (Adjei and Sika-Bright, 2019). In contrast,
in an urbanized port city like Tema, drowning may not be
viewed as a primary occupational hazard due to modern
fishing infrastructure and more stringent safety measures,
which facilitate better adherence to safety protocols among
fishermen (Jagnoor et al, 2019; Jalalifar et al, 2024).
Based on perceived causes of drowning, inland fisheries
recorded significantly higher mean scores than marine
fisheries, suggesting that they perceived these causes as more
pressing and more closely linked to drowning. Specifically,
inland fisheries identified unsafe swimming, overloaded boats,
submerged tree stumps, poor knowledge of waves, and extreme

weather as the dominant causes of drowning, findings that
parallel those in other regional studies (Miller et al, 2019;
Whitworth et al, 2019). Conversely, marine fisheries identified
unsafe swimming, boat overloading, and adverse weather as
primary factors (Kobusingye et al, 2017). Higher mean scores
in inland communities, such as Dzemeni, which is known
for informal boat operations on the Volta Lake, may imply
greater exposure to drowning incidents (Obeng et al, 2025).
In contrast, reduced exposure to drowning due to improved
safety practices and more robust urban infrastructure could
have accounted for the low mean scores recorded in marine
communities such as Dixcove and Tema (Kobusingye et al,
2017).

For both marine and inland fisheries, poor swimming
decisions, overloaded boats, and extreme weather conditions
were significant causes of drowning in the current study. In
many fishing communities, the drive for higher profits
pushes fishermen to grounds far from shore, where they
may be trapped during extreme weather events, increasing
their risk of drowning (Byard, 2013; Malakar et al, 2018).
Poor swimming skills, especially among novices involved in
fishing and other boating activities, often lead to fatal outcomes
when boats are damaged and begin to sink (Brenner et al,
2003; Taylor et al, 2020). Overloaded boats, frequently
caused by excessive passenger numbers or heavy fish harvests,
significantly reduce the freeboard of boats and increase
their instability (Obeng et al, 2025; O’Connor and O’Connor,
2005). This dangerous practice leads to the capsizing of boats,
exposing users to the risk of drowning as some victims get
trapped in the sinking boat (Brooks et al, 2025; Adepoju, 2022).
Consistent with the high mean scores for inland fisheries,
other significant causes of drowning in this study included
extreme weather, traditional curses, a lack of incantation rites,
and submerged tree stumps (Kushitor et al, 2022). The low
patronage of weather forecast systems often leads to
undertaking fishing or boating activites in hazardous
conditions (Kobusingye et al, 2016). Furthermore, swimming
at unpatrolled beach sections and the consumption of alcohol,
which is often associated with beach tourism, heighten
vulnerability to drowning (Miler et al, 2019). A lack of
awareness programs on wave dynamics further contributes
to the poor knowledge that leaves fishers and stewards of
boating activities prone to drowning (Rahman et al, 2021).
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Physical hazards are particularly relevant in Volta Lake, where,
after encountering submerged tree stumps, boats often get
damaged and sink, leading to the drowning of trapped
victims (Kushitor et al, 2022). Cultural factors also play a
critical role, as most ethnic groups in Ghana perceive wa-
ter bodies as deities (Boateng et al, 2024; Karakara et al,
2023). Violating these cultural practices associated with the
sea or lake leads to curses in these fishing communities (Adjei
and Sika-Bright, 2019). Fishers who are known to be cursed
are thought to be at risk of drowning in the water through
accidents. Additionally, attempting to escape arrest for
engaging in illegal fishing practices occasionally results in
drowning during confrontations with enforcement officers.
Finally, incantations are often performed to appease water
spirits, especially in the presence of unburied dead bodies in
seas, rivers or lakes (Adjei and Sika-Bright, 2019). However,
failure to perform these rites under these circumstances is
perceived by some communities as a cause of turbulent
conditions in the sea, river, or lake, which may lead to further
accidents (Oloko et al., 2026).

Results from the current study indicated a higher mean
score for perceived effects of drowning in inland fisheries
than in marine fisheries. The fatal consequences and
economic burdens of drowning are more acutely experienced
in inland fisheries than in marine communities, which could
explain the higher mean score for inland fisheries. Similarly,
Dzemeni and Keta, both inland fishing communities,
recorded the highest mean scores, indicating a strong
perception of the effects of drowning. In contrast, the lower
mean scores observed in marine fishing communities, such
as Dixcove and Tema, reflect a comparatively low perception
of these impacts. Inland fishing communities may experience
more frequent drowning incidents due to recurring floods
and a lack of infrastructure, which heightens the collective
awareness of drowning risks (Sindall et al, 2022). Conversely,
the presence of modernized infrastructure, such as ports and
diversified livelihoods in many marine-fishing communities,
tends to mitigate the perceived impact of drowning (Jagnoor
et al, 2019). Specifically, for both marine and inland fishing
communities, the most significant effects of drowning identified
were death and subsequent financial stress. Research in
other contexts similarly indicates that drowningrelated
fatalities impose a high financial strain on families and local
communities (Lucas and Case, 2018; Rahman et al, 2021).
This financial burden is most severely felt by families that
depend solely on fishing. Furthermore, other significant
effects common to both inland and marine fishing
communities have been documented by scholars studying
similar contexts in Tanzania and Bangladesh: reduced
productivity, psychological distress, and economic disruption
(Rahman et al, 2012; Whitworth et al,, 2019).

Mitigations strategies by government

To encourage behavioral change and the adoption of
drowning prevention strategies among fisherfolk, government
agencies could implement targeted incentive mechanisms. One
effective approach is to provide subsidies or tax relief for the
purchase of safety equipment, such as lifejackets and
communication devices. Microcredit schemes that provide
financial support to artisanal fishers could be directly linked to
safety compliance. By requiring proof of safety training or the
use of safety gear as a condition for loan approval, authorities
can reduce the financial barriers to adopting life-saving practices.
Implementing peer-led training programs could increase the
use of lifejackets among occupational boaters and fishermen.
Instituting compulsory or subsidized fisherman insurance can

protect against the loss of life or income while incentivizing
higher safety standards. Establishing recognition and certification
schemes for communities that demonstrate a strong safety
culture can leverage social norms and behavioral science to
foster long-term compliance. Collectively, these mechanisms
strengthen the socio-ecological resilience of small-scale fishing
communities and significantly reduce the incidence of
occupational drowning.

Limitations and future research

While this study offers valuable insights into the
perceptions, causes, and effects of drowning among workers
in inland and marine fisheries, several limitations must be
acknowledged. First, reliance on self-reported Likert-scale data
may introduce response bias, as participants may understate
or overstate their perceptions due to social desirability or
prevailing cultural norms. Future research should adopt
mixed-methods approaches, combining quantitative surveys
with qualitative interviews to more effectively capture the lived
experiences and socio-cultural nuances of fisherfolk. Finally,
assessing the role of policy frameworks and institutional
support in shaping an occupational safety culture, particularly
for informal water transport services, could provide
actionable insights to strengthen the resilience of small-scale
fishing communities.

Implications for policy and practice

In Ghana, government agencies should prioritize
investments in shoreline safety infrastructure, community-
based rescue services, and the strict enforcement of lifejacket
use in inland fishing communities. In marine fisheries,
educational campaigns must be prioritized to increase
awareness of drowning hazards. Integrating safety modules
into fisheries cooperatives and extension services ensures that
both literate and non-iterate fishers benefit from structured
training. Finally, establishing and enforcing minimum safety
requirements through monitoring mechanisms will help
institutionalize drowning prevention as a standard occupational
practice. At the international level, community-based training
and literacy-sensitive safety campaigns can enhance the
recognition of drowning risks across diverse contexts while
ensuring inclusivity for those with varying educational levels.
Investing in coastal and inland rescue stations and training
of local volunteers will lower drowning fatalities. Additionally,
governments can ensure behavioral change by linking
subsidies, microcredit, or insurance benefits to compliance with
safety practices. Traditional leaders, fishing cooperatives,
and fishers groups must be involved in formulating
policies to ensure that interventions are socially acceptable
and sustainable in the long term.

CONCLUSION

This study assessed the perceptions, causes, and effects of
drowning within Ghanaian fishing communities. The findings
showed that inland fishing communities place a strong emphasis
on the causes, effects, and perceptions of drowning, whereas
marine fishing communities attribute less importance to
drowningrelated issues. Consequently, addressing drowning in
both inland and marine contexts in Ghana requires context-
specific interventions, strengthened governance, and improved
infrastructure. Furthermore, drowning prevention strategies
should be integrated into fisheries policy frameworks to
protect livelihoods and enhance resilience.

DAVAO T
RESEARCH

127




Contours of Conviction: Quantifying Identity Stability among Muslim Youth

ACKNOWLEDGMENT

The authors are grateful to the fishers in the various
communities who assisted with data collection during fieldwork.

FUNDING SOURCE
The study was self-funded.
AUTHOR CONTRIBUTIONS

S. K K A: Writing, conceptualization, methodology, data
gathering, analysis, and revision. G. B: Data gathering, analysis,
and revision.

DECLARATION

Informed consent statement

None needed for this study.

Conflict of Interest

Authors express no conflict of interest.
REFERENCES

Adepoju, O. O. (2022). Excess load on ships and its effects
on stability performance in Nigerian waterways. Journal of
Sustainable Development of Transport and Logistics, 7(1), 62-
72. https://doi.org/10.14254/jsdtl.2022.7-1.5

Pajo, L. (1999). Effectiveness of Self-Learning Instructional
Material (Slim) in Elementary Statistics. Davao Research
Journal, 2(1), 49-55. https://doi.org/10.59120/drj.v2i1.75

Adjei, J. K, and Sika-Bright, S. (2019). Traditional beliefs and
sea fishing in selected coastal communities in the Western
Region of Ghana. Ghana Journal of Geography, 11(1), 1-19.
https://doi.org/10.4314/gjg.v11il.

Agodzo, S. K, Bessah, E., and Nyatuame, M. (2023). A review of
the water resources of Ghana in a changing climate and
anthropogenic stresses. Frontiers in Water, 4, 973825. https://
doi.org/10.3389/frwa.2022.973825

Amponsah, S.KK, Ofori-Danson, P. K, and Nunoo, F. K. (2016).
Fishing regime, growth, mortality and exploitation rates
of Scomber Japonicus (Houttuyn, 1782) from catches land-
ed along the eastern coastline of Ghana. https://csirspace.
foodresearchgh.site/handle/1/471

Amponsah, SKK. (2024). Length-based growth, mortality, and
biological reference points of Chrysichthys nigrodigitatus
(Lacepeéde, 1803) from the Yeji arm of Lake Volta, Ghana.
Aquatic Research, 7(1), 8-14.https://doi.org/10.3153/ar24002

Amu-Mensah, M. A, Andoh, P. K, and Abban, E. K. (2013). The
nature of economic institution in Inland fishing
communities of the Lower Volta. International Journal of
Sociology and Anthropology, 5(3), 66-77. https://doi.
org/10.5897/ijsa11.122

Atta-Mills, J., Alder, J., and Rashid Sumaila, U. (2004). The decline
of a regional fishing nation: the case of Ghana and West
Affrica. In Natural Resources Forum, 28(1), 13-21. https://doi.
0rg/10.1111/j.0165-0203.2004.00068.x

Beri, D,, Elkington, ]., Moola, S., Bhaumik, S., and Jagnoor, J. (2024).
Impact of climate change on waterrelated physical
events, consequent human migration, and burden
of drowning in India: An evidence synthesis. Journal
of family medicine and primary care, 13(9), 35523
563.https://doi.org/10.4103/jfmpc.jfmpc_958 23

Boateng, J. K, Golo, H. K, Ibrahim, S., and Erinosho, B. T. (2024).
Reconciling conflicts between cultural beliefs, and human
rights standards in coastal communities of Ghana:
preserving cultural rights and promoting sustainable
fishing practices. Cogent Social Sciences, 10(1). https://doi.org
/10.1080/23311886.2024.2340427

Brenner, R. A, Saluja, G, and Smith, G. S. (2003). Swimming
lessons, swimming ability, and the risk of drowning.
Injury control and safety promotion, 10(4), 211-215. https://
doi.org/10.1076/icsp.10.4.211.16775

Brooks, C. ], Howard, K. A, and Neifer, S. K. (2005). How much
did cold shock and swimming failure contribute to
drowning deaths in the fishing industry in British
Columbia 1976 2002?. Occupational medicine, 55(6), 459-462.
https://doi.org/10.1093/occmed/kqi063

Bugeja, L., and Franklin, R. (2005). Drowning deaths of zero-to
five-year-old children in Victorian dams, 1989-2001.
Australian Journal of Rural Health, 13(5), 300-308.https://doi.
0rg/10.1111/j.1440-1584.2005.00721.x

Byard, R W. (2013). Commercial fishing industry deaths-
forensic issues. Journal of forensic and legal medicine, 20(3),
129-132.https://doi.org/10.1016/j.jflm.2012.05.010

Dawson, K. (2018). Undercurrents of power: Aquatic culture in
the African diaspora. University of Pennsylvania Press.

Gibbs, L., Waters, E., Bryant, R. A, Pattison, P, Lusher, D., Harms,
L., and Forbes, D. (2013). Beyond Bushfires: Community,
Resilience and Recovery-a longitudinal mixed method
study of the medium to long term impacts of bushfires
on mental health and social connectedness. BMC public
health, 13(1). https://doi.org/10.1186/1471-2458-13-1036

Harada, T, Abe, T, Kato, F., Matsumoto, R, Fujita, H., Murai,
S.,and Shinohara, N. (2015). Five point Likert scaling on
MRI predicts clinically significant prostate carcinoma. BMC
urology, 15(1). https://doi.org/10.1186/s12894-015-0087-5

Jagnoor, J., Lukaszyk, C., Baset, K. U, Ivers, R, Easmin, S,
and Rahman, A. (2019). Context of water transport related
drownings in Bangladesh: a qualitative study. BMC
public health, 19(1). https://doiorg/10.1186/s12889-019-7871-1

Jalalifar, S., Belford, A. Erfani, E, Razmjou, A., Abbassi, R,
Mohseni-Dargah, M., and Asadnia, M. (2024). Enhancing
water safety: exploring recent technological approaches
for drowning detection. Sensors, 24(2). https://doi.
0rg/10.3390/524020331

Karakara, A., Peprah, J., and Dasmani, I. (2023). Social resilience
and demographic characteristics of coastal communities
in Ghana: Implications for the blue economy. https://doi.
org/10.2139/ssrn.4415011

Kobusingye, O., Tumwesigye, N. M., Magoola, J., Atuyambe, L.,
and Alonge, 0. (2017). Drowning among the lakeside
fishing communities in Uganda: results of a community
survey. International journal of injury control and safety
promotion, 24(3), 363-370. https://doi.org/10.1080/17457300.2
016.1200629

Koon, W, Peden, A, Lawes, ]J. C, and Brander, R. W. (2021).
Coastal drowning: a scoping review of burden, risk
factors, and prevention strategies. PLoS one, 16(2), e0246034.
https://doi.org/10.1371/journal.pone.0246034

Kushitor, M. K, Linnan, M., Rahman, A. Scarr, ], Reinten-
Reynolds, T, Linnan, H., Rui-Wej, ], and Rahmank, F. (2012).
Child Drowning: Evidence for a newly recognized
cause of child mortality in low and middle income
countries in Asia.

Lucas, D. L., and Case, S. L. (2018). Work-related mortality in
the US fishing industry during 2000-2014: new findings
based on improved workforce exposure estimates.
American  journal of industrial medicine, 61(1), 21-31.
https://doi.org/10.1002/ajim.22761

DAVAD T
RESEARCH

128




Contours of Conviction: Quantifying Identity Stability among Muslim Youth

Malakar, K., Mishra, T, and Patwardhan, A. (2018). Drivers of
response to extreme weather warnings among marine
fishermen. Climatic Change, 150(3), 417-431.https://doi.
0rg/10.1007/s10584-018-2284-1

Meddings, D. R, Scarr, J. P, Larson, K, Vaughan, J., and Krug, E. G.
(2021). Drowning prevention: turning the tide on a leading
killer. The Lancet Public Health, 6(9), e692-e695.https://doi.
0rg/10.1016/s2468-2667(21)00165-1

Ménard, A. D., Houser, C, Brander, R. W, Trimble, S, and
Scaman, A. (2018). The psychology of beach users:
importance of confirmation bias, action, and intention
to improving rip current safety. Natural hazards, 94(2),
953-973. https://doi.org/10.1007/s11069-018 3424-7.

Mensah, J. V, and Antwi, B. K (2002). Problems of artisanal
marine fishermen in Ghana: the way ahead. Singapore
Journal of Tropical Geography, 23(2), 217-235.https://doi.
0rg/10.1111/1467-9493.00126

Miller, L., Alele, F. O.,, Emeto, T. I, and Franklin, R. C. (2019).
Epidemiology, risk factors and measures for preventing
drowning in Africa: a systematic review. Medicina,
55(10), 637. https://doi.org/10.3390/medicina55100637

Nachar, N. (2008). The Mann-Whitney U: A test for assessing
whether two independent samples come from the
same distribution. Tutorials in quantitative Methods for
Psychology, 4(1), 13-20.https://doi.org/10.20982/tqmp.04.1.p013

Nirmal, B, and Shekapure, S. (2025). Al-Driven Smart
Dam Management System for Enhanced Safety and
Flood Prevention. Journal of Mines, Metals and Fuels,
73(7), 2137-2145.https://doi.org/10.18311/jmmf/2025/49125

No, S., Sam, R., Chan, S., and Hour, R. (2026). Water Rescue and
Safety: Child Drowning Prevention and Water Safety
Education. European Journal of Arts, Humanities and
Social Sciences, 3(2), 159-179.https://doi.org/10.59324/ejahss.
2026.3(2).09

Nunnally, J. C, and Bernstein, I H. (1994). Psychometric
Theory, 3r ed., McGraw-Hill, New York, NY.

Nunoo, F. K, and Asiedu, B. (2013). An investigation of
fish catch data and its implications for management of
small-scale fisheries of Ghana. International Journal of
Fisheries and Aquatic Sciences, 2(3), 46-57.

O’Connor, P. ], and O’Connor, N. (2005). Causes and prevention
of boating fatalities. Accident Analysis & Prevention, 37(4),
689-698.https://doi.org/10.1016/j.aap.2005.03.011

Obeng, D. A, Koranteng-Yorke, J. B., and Dzisi, E. (2025). Prospects
of Ghana’s inland water transport development: An
informal transport services delivery perspective.
Afirican Transport Studies, 3, 100038.https://doi.org/10.1
016/j.aftran.2025.100038

Ofori-Danson, P. K, Asiedu, B., Alhassan, E. H., Atsu, D. K, and
Amponsah, S. K K (2021). 4. Pre-Impoundment Fish
Stock Assessment of the Black Volta: A Contribution
to Fisheries Management of Bui Reservoir in Ghana.
West Afiican Journal of Applied Ecology, 29(1), 35-48.

Oloko, A, Billon, P. L., Akintola, S. L., Dahmouni, L, Oyinlola, M. A.,
Ayily, R. K, and Sumaila, U. R. (2026). The Gendered Impacts
of Climate Change on Fisherfolk: Evidence from Nigeria and
Cameroon.

Oracion, E.G.,, Marcia, D.E., Alzate, ].V, and Dalagan, RA. (2013).
Impact of ICRMP on the Socio-economic Status and
Participation of Fishing Households in Mati, Davao
Oriental. Davao Research Journal, 9(1).https://doi.org/10.59
120/drj.v9i1.26

Ostertagova, E. Ostertag, O., and Kovac, ]. (2014). Methodology
and application of the Kruskal Wallis test. Applied
mechanics and materials, 611, 115-120.https://doi.org/10.4
028/www.scientific.net/amm.611.115

Peden, A. E, Scarr, J., Doan Minh, T, Latif, R, Le Thi Anh, D,
Chong, T. L., and Lawton, B. (2024). Drowning prevention

challenges and opportunities: an exploratory study of
perspectives of delegates from ASEAN nations. PLoS One,
19(6), e0304138.https://doi.org/10.1371/journal. pone.0304138

Peden, M. M, and McGee, K. (2003). The epidemiology of
drowning worldwide. Injury control and safety promotion,
10(4), 195-199.https://doi.org/10.1076/icsp.10.4.195.16772

Peden, M., Oyegbite, K,, Ozanne-Smith, ], Hyder, A. A, Branche,
C,Rahman, A.F,and Bartolomeos, K. (2008). Drowning.
In World report on child injury prevention. World Health
Organization.

Rahman, A, Peden, A. E, Ashraf, L., Ryan, D., Bhuiyan, A. A,, and
Beerman, S. (2021). Drowning: global burden, risk
factors, and prevention strategies. In Oxford Research
Encyclopedia of Global Public Health.https://doi.org/10.1093/
acrefore/9780190632366.013.307

Rahman, F., Bose, S, Linnan, M., Rahman, A, Mashreky, S,
Haaland, B. and Finkelstein, E. (2012). Cost-effectiveness
of an injury and drowning prevention program in
Bangladesh. Pediatrics, 130(6), e1621-e1628.https://doi.
org/10.1542/peds.2012-0757

Razali, N. M, and Wah, Y. B. (2011). Power comparisons of
shapiro-wilk, kolmogorov-smirnov, lilliefors and
anderson-darling tests. Journal of statistical modeling and
analytics, 2(1), 2133.

Segura, L. E., Arozarena, I, Koon, W, and Gutiérrez, A. (2022).
Coastal drowning in Costa Rica: incident analysis and
comparisons between Costa Rican nationals and
foreigners. Natural hazards, 110(2), 1083-1095.https://doi.
org/10.1007/s11069-021-04980-7

Seidu, I, Brobbey, L. K, Danquah, E., Oppong, S. K, van
Beuningen, D., Seidu, M., and Dulvy, N. K. (2022). Fishing
for survival: Importance of shark fisheries for the
livelihoods of coastal communities in Western Ghana.
Fisheries Research, 246, 106157.https://doi.org/10.1016/j.fish-
res.2021.106157

Shankar, P. M. (2019). Pedagogy of chi-square goodness of fit test
for continuous distributions. Computer Applications in
Engineering Education, 27(3), 679-689.https://doi.org/10.10
02/cae.22107

Sindall, R, Mecrow, T, Queiroga, A. C, Boyer, C, Koon, W,
and Peden, A. E. (2022). Drowning risk and climate
change: a state-of-the-art review. Injury prevention, 28(2),
185-191.https://doi.org/10.1136/injuryprev-2021-044486

Taylor, D. H., Franklin, R. C, and Peden, A. E. (2020). Aquatic
competencies and drowning prevention in children 24
years: A systematic review. Safety, 6(2), 31.https://doi.
0rg/10.3390/safety6020031

Uebelhoer, L., Koon, W, Harleyy M. D, Lawes, ]. C, and
Brander, R. W. (2022). Characteristics and beach safety
knowledge of beachgoers on unpatrolled surf beaches in
Australia. Natural hazards and earth system sciences, 22(3),
909-926.https://doi.org/10.5194/nhess-22-909-2022

Whitworth, H. S., Pando, ], Hansen, C, Howard, N., Moshi, A,
Rocky, O., and Watson-Jones, D. (2019). Drowning
among fishing communities on the Tanzanian shore of
Lake Victoria: a mixed-methods study to examine
incidence, risk factors and socioeconomic impact. BMJ
open, 9(12), e032428 https://doi.org/10.1136/bmjopen-2019-0
32428

Wissing, K. (2019). Environment as justice: Interpreting the
state (s) of drowning and undercurrents of power in
Ghana. Australasian Review of African Studies, The, 40(1), 12
30.https://doi.org/10.22160/22035184/aras-2019-40-1/12-30

World Health Organization. (2022). Status of drowning in
South-East Asia: country reports.

Yamane,T. (1967). Statistics, An Introductory Analysis, 2nded.,
NewYork:Harper and Row.

DAVAO T
RESEARCH

129




