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ABSTRACT

Background: Autopsy examination is mandatory in all unnatural deaths as per law of Nepal and thus all deaths due to
drowning are undergone medico legal autopsy. This study aims to analyze the demographic and autopsy characteristics
of drowning deaths in cases brought for medico legal autopsy at a major autopsy center of Gandaki province of Nepal.
Methods: This study was conducted based on review of database in a period of two years among 53 corpses of drowning
related deaths. The demographic data and relevant information from the inquest and autopsy report of such cases were
collected and presented. Result: The commonest age group involved in drowning deaths was <20 years, attributing
to 22 (41.5%) cases, and with males (41, 77.4%) more common than females. Suicidal drowning (34, 64.2%) was the
commonest manner. Maximum (19, 35.8%) deaths occurred in the rainy season and on lakes (34, 64.1%). Conclusion:
Drowning deaths were more common among males of young age groups. Most of the drownings occurred during the
rainy season, lakes were the common sites of drowning, and the commonest manner was suicidal.
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public health problem regarding drowning deaths. Children, males,
and persons with increased contact to water are at highest risk of

drowning.!
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Accepted: June 23,2021 Pokhara is the metropolitan city of Kaski district in the Gandaki Prov-
ince of Nepal. It is the second largest city of Nepal after Kathmandu
To cite: Baral MP, Subedi N. Demographic and and the most beautiful city in Nepal. There are seven lakes present
autopsy characteristics of drowning deaths in in Pokhara valley? and several rivers, dams, canals etc. in and around
a major autopsy center of Gandaki province of Kaski district. So, the drowning deaths are also commonly presented
Nepal. JGMC Nepal. 2021;14(1):50-3. from this region. Drowning can be defined as death due to submer-
DOI: 10.3126/jgmcn.v14i1.32661 sion in liquid.? It is a form of asphyxia due to aspiration of fluid into
air- passages, caused by submersion in water or other fluid.* Death
can occur in an ocean or water as shallow as 15 cm in the case of
alcoholic stupor, epileptics, or infants.® A report from Bangladesh
showed the fatal drowning rate to be as high as 15.8 per 100,000
population.® There have been several studies at a sub-national lev-
el examining non-fatal drowning in Australia. Wallis et al® mapped
mortality and morbidity rates among children and adolescents of 0
to 19 years in Queensland. The literature of drowning related deaths
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in Nepal is sparse.

Drowning can occur in any lakes and other water re-
sources due to an accident, Suicide and rarely homicide
as well. Medico legal aspects of drowning related research
is rarely conducted earlier in this region. The main aim of
this study is to analyze the demographic profile related to
medico legal aspects of drowning death and related au-
topsy characteristics.

METHODS

This was a hospital databased cross sectional descrip-
tive study conducted at central level hospital of Nepal.
The study duration was from July to December 2019. All
the available autopsy records of drowning cases of in a
period of two years from January 1, 2017, to December
31, 2019, were reviewed. Cases with history of drowning
as mentioned in the inquest report and with suggestive
of drowning from internal and external autopsy findings
were included in this study. The cases other than drown-
ing, corpse with history of drowning but in an advance
stage of decomposition where drowning was not diag-
nosed from autopsy and those cases with incomplete data
were excluded.

The data was collected in a structured proforma designed
for the study. It consisted of the demographic informa-
tion of the cases. The manner of death was classified as
accidental, suicidal, homicidal, and undetermined based
on the inquest report and autopsy findings. The site of
drowning was classified based on the place where the
body was retrieved, and the season of death according to
the six categories in Nepalese context.

The permission to conduct the study was obtained from
hospital management and ethical approval from the
Pokhara Academy of Health Sciences. Privacy of data was
maintained while collecting and presenting the data. The
obtained data was entered and analyzed in Microsoft excel
and presented in frequency and percentage.

RESULTS

Table 1: Distribution of cases with respect to age and sex

Age Group Sex Total (N=53)
0,
(vears) Male (n=41) Female (n=12) SR
Frequency (%) Frequency (%)
<20 16 (39.0) 6 (50.0) 22 (415)
20-40 14 (34.1) 3(25.0) 17 (32.1)
40-60 6 (14.6) 3(25.0) 9(17.0)
60-80 4(9.8) 0 (0) 4(7.5)
>80 124 0 (0) 1(1.9)
J-GMC-N | 14 |

We observed that occurrence of drowning was more in age
group of <20 years accounting to 22 (41.5%) cases where-
as it was least in old age at >80 years with only one case
in the group. (table 1) When observing sex wise distribu-
tion of cases, we found that there was male predominance
over the females in drowning cases with 41 (77.4%) males
and 12 (28.3%) females out of total 53 cases. It was found
that 30 (56.6%) were married and 23 (43.4%) unmarried
persons. When we compared the manner of deaths, it was
found that the suicidal drowning cases (34, 64.2%) were
higher in number which was followed by accidental (15,
28.3%) drowning deaths. In four (7.5%) cases, the man-
ner was not determined. There were no cases of homicidal
drowning. The distribution of manner of deaths in drown-
ing is shown in table 2.

Table 2: Manner wise distribution of cases

Manner Number Percentage
Suicidal 34 64.2
Accidental 15 283
Undetermined 04 7.5
Total 53 100.0

Table 3: Distribution of cases with respect to religion

Religion Number Percentage
Hindu 33 62.3
Buddhist 11 20.7
Christian 6 11.3
Muslim 2 3.7
Others 1 1.9
Total 53 100.0
Table 4: Site of drowning of cases
Site Number Percentage
Lake 34 64.1
River 8 15.1
Canal 6 11.3
Water tank 3 5.7
Pond 1 1.9
Swimming pool 1 1.9
Total 53 100.0

The distribution of religion in the study cases is shown
in table 3. Hindus were the commonly involved with 33
(62.3%) cases followed by Buddhists with 11 (20.7%). In
our observation, most of the drowning occurred in lakes
(34, 64.1), followed by river in eight (15.1%) and canals
in six (11.3%) cases. The distribution of site of drowning
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is presented in table 4. As shown in table 5, most of the
drowning occurred in rainy season (19, 35.8%) followed
by summer season in 10 (18.9%) cases.

Table 5: Distribution of cases with respect to season

Season Number Percentage
Spring 3 5.7
Summer 10 18.9
Rainy 19 35.8
Autumn 4 7.5
Prewinter 8 15.1
Winter 9 16.9
Total 53 100.0
DISCUSSION

This study presents the demographic and autopsy char-
acteristics of drowning deaths among cases brought for
medico legal autopsy in a major autopsy center of Gandaki
province of Nepal. In our observation, we found that the
victims of drowning are more within the age group of 20
years. The distribution is almost similar with the study
conducted by the Sedain et al.” and Nayak et al.** in which
they observed younger people (<20 years) with involve-
ment of more than half of the total drowning deaths. The
observation is also in accordance with that presented by
others.”1%12 Rahman et al.> mentioned maximum number
of drowning in age group of more than 25 years which are
slightly higher than the current study.

Males outnumbered females in our study, and this is in
accordance with the findings presented by Rao et al.? in
Kakinada, Andhra Pradesh India. Pal et al.” also have pre-
sented similar findings with male predominance (75.755)
in drowning, Likewise, Phad et al.'?in their study done in
central India explored 72.02% victims were males and
28.98% were female, with ratio 2.45: 1. Saunders et al.1*
found drowning rates were four-fold higher in men com-
pared with women. Kumar et al.'? found that the maxi-
mum drowning cases were of male sex. The male prepon-
derance can be explained by the fact that males are mostly
involved in outdoor activities, have higher chances of
taking risk and travel more. Rahman et al.’ in Bangladesh
found that drowning deaths are predominant in females
(51.46%) over male and contrary to current study. This
finding could be due to different population distribution
in their settings or the differences in roles of both the gen-
der.

We noticed suicide was the commonest manner of drown-
ing and it was followed by accidental which is similar with
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the study conducted by Pal et al® Kumar et al.!? Nayak et
al.”® found the accidental drowning cases are more than
that of suicidal which is contrary to the current study.
In our study, deaths due to drowning was comparatively
more in the married than that of unmarried person and
the findings are almost consistent with the study conduct-
ed by Pal et al.® and Phad et al.»?

It was found that religion status is not mentioned in var-
ious drowning death cases and data with such study is
very rare. In our study, we found the maximum number
of drowning cases are in the order of Hindu followed by
Buddhist, Muslim, Christian and others. The distribution
of religion in our context is consistent with the population
distribution of religion in our province.

In our observation, maximum number of cases of drown-
ing occurred at lakes, followed by river and canal. The
findings are almost consistent with findings presented
by Nayak et al.'* and Phad et al.!° Pal et al.? found highest
number of persons drowned in river and Rahman et al.*
found in pond. Kumar et al.’? found the maximum number
in water canal. Peden et al.' found that drowning is more
likely to be fatal among older people and in natural wa-
terways such as rivers, lakes, beaches, and oceans of Aus-
tralia. As the Kaski district is the reservoir of several lakes
and the Gandaki province has several large rivers, the sites
of drowning are explainable.

In the present study, the maximum cases of drowning oc-
curred in a Rainy (mid-July to mid-September) followed
by summer (mid-May to mid-July) season. This is almost
consistent with another study conducted by Sedain et al’
in Nepal, Rao et al.®in Andhra Pradesh India, Pal et al.
in Himanchal Pradesh India, Phad et al.!® in central In-
dia, Rahman et al.’ in Bangladesh, but contrasts with the
study conducted by Peden et al.'* in Australia. There are
unpredictable floods in the rainy season, water levels in
ponds and rivers are high contributing to higher number
of drowning during the rainy season. As well, people also
accidentally drown in the ditches filled with water at oc-
casions.

Drowning deaths are one of the neglected issues in our
context. Mostly, young people of productive age groups
die due to drowning. It could be attributed to the lack of
safety guidelines, open ditches and canals and lack of re-
strictions to go to the lakes and rivers. Particularly in the
rainy seasons, the risk of drowning increases because of
the same reasons. At times, people also take risks to cross
rivers and canals in the absence of bridges. The young
people have tendency to take risks to swim in rivers and
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lakes with unpredictable risks. The concerned authorities
should take the issue seriously to prevent drowning relat-
ed deaths and develop awareness campaigns, build safety
measures, and develop guidelines to use water reservoirs.

Limitation: This study is conducted in a single center and
could not have totally represented the profile of drowning
deaths of the province. As this is a record review, we could
not present holistic demographic and autopsy profile of
cases.

CONCLUSION

Drowning deaths were more common among males of
young age groups. Most of the drownings occurred during
the rainy season, lakes were the common sites of drown-
ing, and the commonest manner was suicidal. Preventive
measures and awareness campaigns are essential to pre-
vent drowning deaths which takes life of the productive
age group people of the nation.
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