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ABSTRACT

INTRODUCTION:

Drowning deaths are very crucial from medico-legal point of view. When we
consider drowning deaths, surprisingly rising trend is seen in this aspect. Now
it has become a global problem and there is great concern about reduction in
mortality rate due to drowning. In view of this, thereis an immense need to
understand the factors associated with drowning deaths, so that preventive
measures can be taken to minimize such a global problem. To fulfill above goal
present study was undertaken to understand the trend of drowning related
deaths.

This retrospective study was done by assessing theautopsy cases done in
mortuary of SBHGM College during the period from 1st January 2021 to 31st
December 2021.

We found that 40 (76.92%) victims were male and 12 (23.07%) were female.
Drowning deaths were most commonly seen in age groups of 21-30 years
(25%). Married population constituted 35 (67.30%) cases and 16 (30.76%) were
unmarried. Hindu community contributed to maximum number of cases with
51.92% cases. Students were the most common victims in drowning deaths
accounting to 30.76% cases, followed by farmers i.e. 23.07% cases. Maximum
deaths occurred in month of September (21.15%) attributing to rainy season.
Maximum drowning deaths occurred between 6 am to 12 pm (n=18, 34.61%)
followed by 12 pm to 6 pm (n=15, 28.84%). Most of the drowned victims were
retrieved from well (46.15%), followed by dam (13.46%), canal (13.46%). It
was reported that most of the drowning deaths were accidental in manner
(48.07%).

From this study it is clear that drowning deaths occurred mostly in males of
age group of 21-30 years. Married and Hindu population is largely involved.
Profession wise distribution clearly indicates that students and farmers are
quite susceptible to drowning tragedy. Most of the drowning cases were
accidental in nature followed by suicides and occurred commonly in wells in
rural area and lakes in urban area.
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INTRODUCTION

Drowning can be defined as a form of
asphyxia caused by aspiration of fluid
into air passages, caused by complete or
partial submersion in water or other fluid.!
In 2019, an estimated 236000 people died
from drowning, making drowning a major
public health problem worldwide. In 2019,
injuries accounted for almost 8% of total global
mortality. Drowning is the 3rd leading cause
of unintentional injury death, accounting for
7% of all injury related deaths. The global
burden and death from drowning is found in
all economies and regions, however: low and
middle income countries account for over 90%
of unintentional drowning deaths; over half
of the world’s drowning occurs in the WHO
Western Pacific Region and WHO South-East
Asia Region; drowning death rates are highest
in the WHO Western Pacific Region, and are
27-32 times higher than those seen in the
United Kingdom or Germany, respectively.?

India is a vast country having plenty of water
supplies from rivers, ponds, wells and an
extensive seacoast. Under such conductive
circumstances, it is a matter of small wonder
that cause of death due to drowning is a
frequent event where medico legal expertise is
called upon to investigate.?

There were 83 deaths due to drowning every
day in India in the year 2018, according to
the Accidental Deaths and Suicides in India
(ADSI) report published by the National Crime
Records Bureau (NCRB) earlier this month.
However, in a country full of unguarded ponds,
lakes, and rivers, the government has not come
up with any policies like barriers around water
bodies, safety lessons in schools, and safe
boating laws, to prevent drowning accidents.
In the year 2018, there were 29,696 incidences
of drowning, resulting in deaths of 30,187
people. Out of these, 258 deaths were caused
by capsizing of boats, 19,939 deaths were
caused by accidental fall into water bodies,
while 9,990 cases were caused by unspecified
causes. Drowning (7%) was the third major
cause of all accidental deaths reported in
India, after traffic accidents (43%) and sudden
deaths (11%). Accidental fall into water bodies
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made up for 66% of the drowning deaths in
2018. According to a report published by the
Lancetin December 2019, there were about
62,000 drowning deaths in India in the year
2017. This was nearly twice of all (30,279)
drowning deaths reported in ADSI 2017. The
rate of years of life lost (YLL) by drowning
were highest in the central states of Madhya
Pradesh (MP) and Chhattisgarh, and the
northeastern state of Assam, accounting for
11% of all drowning deaths.*

Despite this large burden, drowning is
neglected as a public health issue. So there is
need to focus on this issue by doing research
extensively and providing as much as data
to public health authorities. Surprisingly no
study was available on this topic in north
Maharashtra region. Hence an attempt was
made to throw a light on such burning issue
through present study.

AIMS AND OBJECTIVES

To analyze the drowning deaths autopsied in
S.B.H. Government Medical College, Dhule,
Maharashtra with respect to associated
factors like age, sex, marital status, religion,
occupation, seasonal variation, timing of death,
place of incidence and manner of death. By
doing detailed analysis, definite conclusion can
be drawn and preventive measures toreduce
drowning deaths may be suggested.

METHODOLOGY

In this retrospective study, all the medico
legal autopsies done on persons died due to
drowning during the period from 01/01/2021
to 31/12/2021 at mortuary of Forensic
Medicine department of S.B.H.G.M. College
were considered. Inquest reports, postmortem
examination reports and clinical case papers if
available were scrutinized thoroughly and data
was entered into properly designed proformas.
For present study parameters like age, sex,
marital status, religion, occupation, place of
retrieval of dead body, region of incidence,
timing of incidence, month wise distribution,
seasonal variations and manner of drowning
were taken into consideration. Then data was
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properly tabulated, analyzed and compared
with earlier similar studies.

RESULT

AGE & SEx:

During period from 01/01/2021 to
31/12/2021, 985 autopsies were conducted
in Department of Forensic Medicine. Out
of which 52 autopsies were performed to
investigate deaths due to drowning. When sex
wise distribution of cases is considered, we
found that males outnumbered females. Males
constituted 40 (76.92%) cases while females
constituted 12 (23.07%) cases. Male to female
ratio was 3.3:1. Deaths due to drowning were
commonly seen in age group 21-30 years (25%)
followed by age group 11-20years (23.07%) and
age group 41-50 years (19.23%). No cases were
found in extreme age groups. Predominance of
male was seen in all age groups. In case of males,
predominant age group was 41-50 years (25%)
while in females predominant age groups were
11-20 years and 21-30 year. Both age groups
show same percentage i.e. 41.66%. (Table 1)

Table 1: Distribution of cases according to age groups and sex.

Age in years Male Female Total cases/ (%)

0-10 0 0 0
1-20 1 5 12 (23.07%)
2130 8 5 13 (25%)
3140 1 1 8 (15.38%)
41-50 10 0 10 (19.23%)
51-60 5 0 5(9.61%)
6170 3 1 4(769%)

>1 0 0 0
Total 40 12 52 (100%)

MARITAL STATUS:

Maximum deaths due to drowning were seen
in married people who constituted 35 cases
(67.30%) while in unmarried group 16 cases
(30.76%) were seen. In one case marital status
could not be determined. (Table 2)
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Table 2: Distribution of cases according to marital status.

Marital status Male Female Total cases/ (%)
Married 27 8 35 (6730%)
Unmarried 12 4 16 (30.76%)
Not known 1 0 01(1.92%)
Total 40 12 52 (100%)

RELIGION:

Hindu community contributed to maximum
number of cases with 51.92% cases, followed
by Buddhist in 26.92%, Christian in 15.38%
and Muslim in 3.84% cases. In one case religion
could not be determined. (Table 3)

Table 3: Distribution of cases according to religion.

Religion Male Female Total cases/ (%)
Hindu 20 1 27(51.92%)
Muslim 2 0 02 (3.84%)
Christian 6 2 08 (15.38%)
Buddhist n 3 14 (26.92%)
Not known 1 0 01(1.92%)
Total 40 12 52 (100%)

OCCUPATION:

Students were the most common victims
in drowning deaths seen in 30.76% cases,
followed by farmers in 23.07% cases, labors
in 13.46% cases and house wives and service
shared equal percentage i.e. 9.61%. (Table 4)

Table 4: Distribution of cases according to type of occupation.

Occupation Male Female Total cases/ (%)
Farmer 12 0 12 (23.07%)
Fisherman 3 0 3(5.76%)
Student 10 6 16 (30.76%)
Service 5 0 5(9.61%)
Businessman 3 0 3(5.76%)
Housewife 0 5 5(9.61%)
Labor 6 1 7(13.46%)
Not known 1 0 1(1.92%)
Total 40 12 52 (100%)
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MonNTH & TIME:

Maximum deaths were occurred in month of
September (21.15%), followed by February
(13.46%), June (11.53%) and least number
of deaths were observed in month of April &
December i.e. (1.92%) cases. When seasonal
variation is considered, maximum deaths
occurred during rainy months of June to
September (44.46%,n=23) followed by summer

months of February to May (30.76%, n=16)
and winter months of October to January
(25%, n=13). When time factor is considered,
maximum drowning deaths occurred between
6 am to 12 pm (n=18, 34.61%) followed by 12
pm to 6 pm (n=15, 28.84%) and 6 pm to 12
am (n=11, 21.15%). In four cases exact time of
death was not known. (Table 5)

Table 5: Distribution of cases according to month and timing of incidence.

Timing of Incidence

S( ::trhz\zf:g Total cases/ (%)
12amto 6am 6am to 12 pm 2pmto6pm  6pmto12am Not known
January 0 1 1 1 1 4(7.69%)
February 2 1 3 0 1 7(13.46%)
March 0 1 0 2 1 4(769%)
April 0 1 0 0 0 1(1.92%)
May 0 3 0 1 0 4(1.69%)
June 0 1 3 1 1 6 (11.53%)
July 1 1 0 0 0 2 (3.84%)
August 0 2 2 0 0 4(7.69%)
September 0 6 3 2 0 11 (2115%)
October 1 1 1 1 0 4(169%)
November 0 0 1 3 0 4(7.69%)
December 0 0 1 0 0 1(1.92%)
Total 4 18 15 n 4 52 (100%)

PLACE oF INCIDENCE:

Most of the drowned victims were retrieved
from well (46.15%), followed by dam (13.46%),
canal (13.46%). Lake and river constituted
same percentage ie. 11.53%. Pond & water
tank constituted 1.92% each. If urban and
rural difference is considered, maximum
cases occurred in rural region (n=42, 80.76%)
whereas in urban region (n=10, 19.23%) cases
were observed. In urban region maximum dead
bodies were recovered from lake (n=4, 33.33%)
while in rural region maximum dead bodies
were recovered from well (n=23, 57.50%).
(Table 6)
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Table 6: Distribution of cases according to the place of retrieval
of body & region.

Region
Place Total cases/ (%)
Urban Rural
Lake 4 2 6 (11.53%)
Dam 0 1 7(13.46%)
Well 1 23 24 (46.15%)
River 1 5 6 (11.53%)
Canal 2 5 7(13.46%)
Pond 1 0 1(1.92%)
Water tank 1 0 1(1.92%)
Total 10 42 52 (100%)
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MANNER:

When the cases were analyzed as per the
manner of death, we found that most of the
deaths were accidental (48.07%), followed by
suicidal deaths (26.92%) and in 7.69% cases
manner was homicidal. In nine (17.30%) cases
manner could not be commented as these
cases were under investigation. Both in male
and female accidental drowning was common.
(Table 7)

Table 7: Distribution of cases according to manner of drowning.

Manner Male Female Total cases/ (%)
Accident 19 6 25 (48.07%)
Suicide 1 3 14 (26.92%)
Homicide 3 1 04 (7.69%)
Not known 1 2 09 (17.30%)
Total 40 ? 52 (100%)

DISCUSSION

Out of 985 autopsies conducted in the year
2021, 52 autopsies attributed to deaths due
to drowning. Drowning related deaths were
found to be high in males (n=40, 76.92%)
with male: female ratio of 3.3:1. This is
similar to the study conducted by Phad LG
and Dhawane SG5, Tanuj Kanchan et al.,
Thakar MK and Guleria P7, Manigandaraj G,
Selvakumar R.® One of the reasons Reason for
male predominance of drowning, may be that
men are more commonly involved in outdoor
activities. Courageous behavior of men can
also be the reason for more susceptibility of
men to drowning.

Deaths due to drowning were commonly seen
in age group 21-30 years (25%) followed by
age group 11-20 years (23.07%) and age group
41-50 years (19.23%). This is similar to the
study conducted by G.S.R.K.G. Ranga Rao et
al.?, Phad LG and Dhawane SG°, Manigandaraj
G, Selvakumar R® Raja SekharUppu et al.?, A
G Vijay Kumar et al.’, Paranitharan P et al.™?
while contradictory to the study of Vishva
Deepak Bijawat et al.'?, Niraj Kumar et al.’3, GH
Nayak and M Karlawad.'* Persons belonging to
age group 21-30 years are more courageous and
have careless attitude while doing recreational
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activities in or around water bodies. This can
be the reason behind the high mortality in this
age group.

Deaths due to drowning were more in married
people who constitute 35 cases (67.30%),
as compared to unmarried group which
constituted 16 cases (30.76%). This result is
consistent with the study of G.S.R.K.G. Ranga
Rao et al.? and Phad LG and Dhawane SG.° It
may be due to more involvement of married
people in activities related with water bodies
and also due to financial crisis or family
disputes making them susceptible for suicidal
drowning.

Hindu community contributed to maximum
number of cases with 51.92% cases, followed
by Buddhist in 26.92%, Christian in 15.38%
and Muslim in 3.84% cases. Similar finding
was observed by Phad LG and Dhawane SG°,
MP Baral and NSubedi.’® It may due to the
dominant population of study area is Hindu

In 30.76% of deaths due to drowning in the
present study, the victims were students,
followed by farmers in 23.07% cases, labourer
in 13.46% cases and house wives and service
shared equal percentage ie. 9.61%. This is
consistent with the study of Phad LG and
Dhawane SG® in which most common victims
were students (18.75%). It may be due to
immaturity and courageous behavior of
students. It was observed that most of them
were non swimmer.

Maximum deaths occurred in the month of
September (21.15%), followed by February
(13.46%), June (11.53%) and least number
of deaths were observed in month of April &
December i.e. (1.92%) cases. When seasonal
variation is considered, maximum deaths
occurred during rainy months of June to
September (44.46%,n=23) followed by summer
months of February to May (30.76%, n=16) and
winter months of October to January (25%,
n=13). Raja Sekhar Uppu et al.’ also found same
finding.Similar finding was noted by MP Baral
and N Subedi.’® In a study of Aminur Rahman
etal.’ most of the drowning deaths occurred in
monsoon season. In rainy season water level of
water bodies like river, lake, pond, dam etc. rise
significantly making the population vulnerable
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to drowning.

When time factor is considered, maximum
drowning deaths occurred between 6 am to 12
noon (n=18, 34.61%) followed by 12 noon to 6
pm (n=15, 28.84%) and 6 pm to 12 midnight
(n=11, 21.15%). This clearly indicates that
maximum cases of death happened during day
time. This is contradictory to the study done
by Manigandaraj G and Selvakumar R.® During
day time especially in morning hours (6 am to
12 noon) most people are exposed to water
bodies for routine activities making them
susceptible for drowning.

Most of the drowned victims were retrieved
from well (46.15%), followed by dam (13.46%),
canal (13.46%). Lake and river constituted
same percentage ie. 11.53%. Pond & water
tank constituted 1.92% each. Agricultural
activities are dominant in present study area
hence number of wells is higher than any other
water bodies. This could be the reason for the
observation that most of dead bodies were
recovered from well. Interestingly this finding
does not match with any of the mentioned
studies. In a study of Mukesh Kumar Thakar
et al.’’ most of the drowning took place in
rivers and canals while a few cases occurred in
wells and ponds. The study of Amy E Peden
et al.’® indicates that most common locations
of drowning incident were other/unspecified
locations.

When urban and rural difference is considered
maximum cases occurred in rural region (n=
42, 80.76%) followed by urban region (n=10,
19.23%). In urban region maximum dead
bodies were recovered from lake (n=4, 33.33%)
while in rural region maximum dead bodies
were recovered from well (n=23, 57.50%). As
the water bodies are more in number in rural
region than urban region, more incidence of
drowning occur in rural region. However, this
finding is inconsistent with the study of Phad
LG and Dhawane SG° in which maximum
number of drowning deaths had occurred
in urban region constituting 57.38% cases
followed by rural region constituting 42.62%
cases.

When we analyzed the observations as per the
manner of death, we found that most of the
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deaths were accidental (48.07%), followed by
suicidal deaths (26.92%) and in 7.69% cases
manner was homicidal. Contributing factors
like careless attitude, lack of swimming skills
and lack of protective measures around water
bodies are responsible for more accidental
drowning cases. Similar results were obtained
by Thakar MK and Guleria P?, Raja Sekhar
Uppw’, A G Vijay Kumar et al.'°, Paranitharan
P! Vishva Deepak Bijawat'?, GH Nayak and M
Karlawad™* while contradictory results seen in
study of Manigandaraj G and Selvakumar RS,
Niraj Kumar®?, MP Baral and N Subedi.’

CONCLUSION

From this study it is evident that drowning
is responsible for significant number of
deaths in males of age group of 21-30 years.
Married and Hindu population is largely
involved. Profession wise distribution clearly
indicates that students and farmers are quite
susceptible to drowning. Most of the deaths
occurred during rainy season. Many incidences
happened during day time particularly in
morning hours. Most of the drowning cases
were accidental in nature followed by suicides
and occurred commonly in wells in rural area
and lakes in urban area.

Considering above mentioned associated
factors  influencing  drowning,following
measures can be suggested to minimize the
incidences of drowning:

o Training of Swimming in schools and
colleges should be made compulsory.

o Vulnerable population like fisherman
and farmers should undergo swimming
training programs and should be made
aware about aquatic safety measures to
be taken while doing activities related
with water.

«  Measures should be taken to protect the
water bodies like fencing and meshing
of lakes, dams, ponds etc. with proper
warning sign boards which can reduce
accidental drowning. Such large water
bodies should be constantly under
vigilance of respective authorities,
particularly in day time and onsite
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availability of rescue team may .
significantly reduce the problem. Small
water bodies like well, tanks should be
closed.

Cardiopulmonary resuscitation training
to save drownedvictims should be given
to society at large.
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Awareness programs about prevention
of drowning should be undertaken
particularly in rainy season.
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