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SUMMARY

Drowning is a global problem, and is among the main causes of death in the world, and the
elderly are part of this new reality as a special group who also suffer submersion accidents.
The aim of this study was to analyze deaths due to drowning in the elderly in the state of
Paraiba from 2005 to 2015. This is a retrospective, descriptive study associated with spatial
analysis of regions with a higher incidence of drowning in people aged 60 years or older in
the state of Paraiba. Data were collected from the IML (Gemol and Numol) records from 2005
to 2015, totaling 80 cases of drowning. Sociodemographic characteristics such as age group,
gender, spatiality and local description of the occurrence (rivers, dams, sea, waterfall,
cacimbas, dams and domestic environments), care provider, file of the Legal Medical Institute
of the Scientific Police, international code of diseases - ICD 10 (code W74), shift of
occurrence. As results we located the region of Mari sector of the wild region of Paraiba -
Acude Olho D’agua (Latitude 7.112 S and Longitude 35.22 ), was the place with the highest
number of drownings, where dams/lakes (55%), male (91%), married (46%), aged between
60 and 69 years (60%), the local population made the first care (41%), 14h was of higher
occurrence (11%), and on Sundays (29%). We can conclude that drowning occurs in several
aquatic scenarios, and in this study occurred in fresh water, several factors were associated
with drowning in the elderly, such as cognition deficits, polypharmaceuticals and physical
limitations, such outcomes can help encourage protection policies for this group as well as
family members guide in freshwater regions and accentuate care.

Keywords: Drowning, elderly, fresh water, nursing.

1. INTRODUCTION

Research conducted by the Global Burden of Disease Study (GBD 2016) estimate that around
370,000 people died from drowning, and of these more than 90% were from low- and middle-
income countries. In Brazil, according to data from the Brazilian Society of Aquatic Rescue -
Sobrasa, subtracted from Datasus, we had 5,692 cases of drowning death in 2017, among
children and adults, and events occur in various locations, such as sea, river, dams, lakes and
various aquatic sites (MURRAY, 2016; SPILZMAN, 2018; DATASUS, 2017).
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Factors such as the extensive Brazilian coastal coast and the evolution in the number of
cases of accidents associated with drowning, have presented alarming data in the scenario of
drownings in the regions of Brazil, especially in freshwater regions. The descriptions of these
occurrences in rivers and lakes, have provided results that represent a new reality about risk
areas. Factors such as age corroborate the increase in these statistics, ranging from very
young individuals to the other extreme, the elderly who are the age group selected for this
article (VITTOINE, 2006).

In Brazil, according to the National Continuous Household Sample Survey- Characteristics of
Residents and Households, published by the Brazilian Institute of Geography and Statistics
(IBGE), the trend towards aging was more than 18% reaching 30.2 million in 2017, according
to the National Survey by Continuous Household Sample - Characteristics of Residents and
Households, published by IBGE. The expectation is that the number of people over 60 years
of age, by 2050, will exceed the number of Brazilians under the age of 29, thus focusing on a
phenomenon classified as a population aging process (IBGE, 2018).

Demographic projections indicate that the number of elderly people will surpass those of
children under 14. Gains from access to education, a medicine of better quality and
accessibility to health services, support this development, including social and recreation
activities so stimulated that they can measure the elderly physical and emotional benefits
(MIRANDA, 2016; CAMARO, 2009).

In the presence of comorbidities and vulnerability specific to aging, and some risks are
enhanced if they are associated with cardiovascular diseases, cognition deficit,
manifestations of global impairment, changes in attention and the sleep-wake cycle and
make this age group need a differentiated look at external activities. Accidents occur inside
or outside your home, with simple daily practices including household chores, personal
cleaning, outdoor activities, and can become real challenges for the elderly, including
drownings that are fatal events. (ANDRADE, 2017; NORDON, 2009; LEME and SILVA,
1996). The most common accidents in the elderly are falls, however recent studies related to
drowning, reveal that the number has become more frequent. Whether due to situations
associated with nature such as flooding, risk situations in an open place or not (sea, rivers
and lakes), the causes are not well understood, but spatial disorientation or attempt at
autocide were cited in studies in Asia and England (FREITAS, 2016; ROCKETT, 1993; SALIB,
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2003).

The occurrences of drowning in the elderly has been portrayed in the world pictures in a still
discreet way, the work of the Brazilian Society of Aquatic Rescue (SOBRASA) has been
continuous to try to describe situations of a special group, however the notifications are still
reduced due to the low notification of occurrences in fresh water, due to the non-obligation of
the presence of life guard in these places where it would be possible to intervene quickly. The
concern with policies to protect the long-lived, of which safety is part, made us try to
understand in our state the accidents by submersion in the various environments among
them the activities related to leisure, such as aquatic environments. (MAHONT, 2017;
SPILZMAN, 2018).

In Paraiba, a survey conducted by Sobrasa from 1998 to 2012 showed a correlation with
years before 98 that there was an increase of 24.9% of drowning cases, 3.3% of all cases of
deaths from unintentional drownings. Most likely the elderly population that continues to
grow in an upward curve performs its work and leisure activities in various environments
according to its reality, and aquatic ones also follow this line because there are still little
studies directed to the leisure of the elderly even in the aquatic environment (FASTAME,
2018).

Data from SOBRASA indicate in its 2015 report that in Paraiba the number of drownings in all
age groups increased from 1.44% (1979), to 4.6% (2013) per 100,000 inhabitants, with
consistent attention focused on proposals that can be offered to the aging population and has
real risks for accidents associated with submersion (SOBRASA, 2015).

In this context, the rate of drownings has awakened through studies in other countries as an
important marker of care and preservation for the elderly in aquatic environments,
facilitating by mapping risk areas the sites with higher event data. It may be recommended
in the population, an observation of people at risk for such activities, through a study
conducted by Doo (2019), that cardiac events were among the occurrences associated with
drowning. This rate of occurrence is not yet well clarified in the clinical records of the death
verification service, given the physiological alteration of the cardiovascular condition of the
elderly (LEE, 2019; QUEIROGA, 2013).
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It is necessary to point out that a drowning situation requires some skills to get away from it.
The human being, in order to remain on the surface, struggles desperately, holding his breath
in an attempt not to vacuum liquid. This whole scenario worsens when the drowning victim is
an elderly person, the difficulty of effective reaction in this situation is clear. Muscle strength
is diminished over the years, as well as its ability to stay on the surface. Their decreased
respiratory capacity and body fragility are aggravating factors for the effective risk of
drowning, so these points are addressed, we need to adequately investigate the profile of
these elderly who drowned (JOOST, 2016).

The main objective of this study was to analyze the incidence of drowning death in the state
of Paraiba between 2005 and 2015, trying to evaluate and answer society questions
associated with drowning in this special group.

2. MATERIALS AND METHODS

2.1 TYPE OF STUDY

This is a retrospective and documentary ecological study of convenience. According to
Gallacher (2001) an ecological study is one in which the unit of analysis is a population or a
group of people who usually belong to a defined geographical area and seek to assess how
social and environmental contexts can affect the health of the population. It is also intended
to use spatial statistics in the present study, since it aims to identify phenomena whose
distribution is affected by its geographical location and its relationship with its neighbors.
Through this method it is possible to model the occurrence of phenomena, incorporating, for
example, the determining factors, the spatial distribution structure or the identification of
patterns.

2.2 PLACE OF REALIZATION

The geographic space studied was the state of Paraiba, with a total population of 3,766,528
inhabitants, with a population density of 66.70 inhabitants, composed of 223 municipalities
(IBGE, 2018). Data were collected at the Institute of Scientific Police of the State of Paraiba,
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through its Executive Management of Medicine and Legal Dentistry - GEMOL. The Executive
Management of Medicine and Legal Dentistry - GEMOL is the body responsible for the
realization of medical and dental-legal services in the metropolitan region of Joao Pessoa,
while the other municipalities of the state are served by the three Centers of Medicine and
Legal Dentistry - NUMOL located in the municipalities of Campina Grande, Guarabira and
Patos, in which data were collected from the other municipalities of this state.

2.3 POPULATION AND SAMPLE

The population was composed of elderly people aged 60 years or older, who had deaths
reported from January 1, 2005 to December 31, 2015, and whose cadavers were admitted to
the death verification services from the various regions of the state of Paraiba, with cadaveric
determination of death by drowning, according to a report issued by a coroner of the Institute
of Legal Medicine of the state , and documented in the service’s own form.

2.4 INCLUSION AND EXCLUSION CRITERIA

We included all reported cases of drowning deaths, which occurred within 72 hours after the
incident, of older people aged 60 years or older who whose GEMOL and NUMOL identification
records contained the following items: gender, age, place of occurrence (Rio, dam, waterfall
or domicile), municipality of occurrence. For exclusion criteria: cases that were involved with
ma'’s or firearm injury, or incomplete GEMOL and NUMOL notification forms.

2.5 RESEARCH AND DATA COLLECTION INSTRUMENT

Data were collected with a semi-structured instrument, constructed from a standard form of
the Scientific Police Institute, covering sociodemographic information, death profile, location
and who performed the care, in addition to the cadaveric conditions observed and contained
in the coroner’s assessment.

Prior to data collection, a workshop was held with the collectors and researchers involved,
clarifying the purposes and procedures of sample collection.
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The data collection team participated, through institutional cooperation, officers from the
Paraiba Fire Department stationed in the regions near the Centers of Medicine and Legal
Dentistry, distributed as follows in the collection sites:

Military Firefighters of the Search and Rescue Battalion: GEMOL - Joao Pessoa;
Military Firefighters 2nd Battalion: NUMOL - Campina Grande;

Military Firefighters of the 3rd Battalion: NUMOL - Guarabira;

Military Firefighters of the 4th Battalion: NUMOL - Patos;

2.6 DATA PROCESSING

The data were organized in spreadsheet using the Microsoft Office Excel 2013 software. Such
spreadsheets were imported into the Software Statistical Package for the Social Sciences
(SPSS), version 19.0. The data were worked in the form of descriptive statistics, in absolute
numbers and percentages. Drowning mortality rates were also built in the state of Paraiba. To
standardize the data, proportions and drowning rates were calculated.

In relation to the geoprocessing treatment, Quantum GIS (QGIS) 1.7.4 was used, according to
the regions of the state of Paraiba (TORQUATO, 2014).

2.7 STUDY VARIABLES

The dependent variable of the study is the outcome of the accident in death by drowning
(ICD 10 W74).

The independent variables needed to describe the groups contain sociodemographic data
(name, age, sex, marital status, address, occupation, ethnic data, estimated weight, place of
occurrence), quantitative variables (drowning data, such as: airway sand, sea product
residues, presence of water, glot spasms, foam mushroom, anserine skin, skin macerated,
watery emphysema, blood dilution , Paltauf stains) and if it occurred in salty or sweet water.

Data processing and analysis were performed to construct drowning mortality rates in the
state of Paraiba. To standardize the data, proportions and drowning rates were calculated.

www.nucleodoconhecimento.com.br


https://www.nucleodoconhecimento.com.br

Drowning in the elderly in Paraiba-Brazil

2.8 ETHICAL ASPECTS

The study was conducted in compliance with the principles and guidelines indicated in
Resolution N°. 466 of 2012 of the National Health Council, being registered in plataforma
Brasil and submitted to the Ethics Committee of the Center for Health Sciences of the Federal
University of Paraiba, under the approval of the ethics committee, through opinion N°.
1,704,949, filed with CAAE:56341816.1.0000.5188.

3. RESULTS

80 cases of drowning were identified in the period studied. The results describe in the region
of the wild region of Paraiba, located in the city of Mari, near Guarabira, the acude Olho
D’agua (Latitude 7.112 S and Longitude 35.22 W) as having the highest number of deaths
from drowning in dams (43.21%), and the elderly males (91%) as the most affected, being
married in 44.44% of the cases, with a mean age £+ 68.93 years. The day time period was
identified as being the one with the highest incidence of drowning (93.74%), especially
between the 12:00 to 16:00 times. The year 2007 had the highest number of occurrences.
November and Sunday were the most incidents of drownings in the elderly.

In the attendance forms were also described the cardiac conditions as the presence of
calcification on examination and reduction of cardiac mass, the cadaveric data observed in
the study showed the presence of cadaveric stiffness (65%), cold skin (100%), water in the
respiratory tract (100%), anserine skin (90%), foam mushroom (67%), contents inside the
larynx/trachea was foamy with thrubbery residues (54%), presence of liquid content inside
the stomach (100%), putrefaction was observed in 12% of cases.

It was the local population who made the first care to the victim in 43.21% of the cases,
followed by family members and acquaintances (14%), third to the military police (13%),
firefighters (9%) and SAMU (3%).

Figure 1: Place of occurrence of number of drownings in Paraiba.
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Figure 2: State of Paraiba and location of drownings in the State
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4. DISCUSSION

Drowning is defined as a result of asphyxia by immersion or submersion in any liquid
medium, caused by the entry of water into the airways, partially or completely hindering
ventilation or oxygen exchange with atmospheric air. The data found in the literature show
important points, such as the age group most affected by death due to drowning, which are
children from 1 to 9 years of age and 52% in swimming pools and residences, a number that
has become increasingly close to the reality of all the country, children and adults drown
more in natural waters (SPILZMAN, 2018).

Occurrences involving the elderly are little discussed when associated with suicide, a study
by Alves (2014) that portrays suicide in the elderly points out some cases of submersion in
which these groups are involved, the article mentions psychiatric disorders, physical diseases
and use of psychoactive substances that were possibly the causes for suicide. Observations
about why the elderly drown, but most of the studies from Asia and North America describe
situations of cardiovascular impairment where these groups perform recreation or sports
activities without due medical evaluation (ALVES, 2014).

The age group of the study shows that the elderly between 60-69 years, occupied the
percentage of 60% of the cases. According to Segundo and Sampaio (2015) in a descriptive
study, during 2012, the predominant age groups were adolescents (40.8%), followed by
young adults (27.1%) and adults (19.8%). Men over 65 years of age, according to a study
done in Greece, have a very strong factor of association with drownings, showing
cardiovascular disease as a strong predictor for events that can trigger loss of consciousness
or severe arrhythmias that can lead to death. Submersion causes thermal, hemodynamic and
increased circulating volume in some patients, causing a reduction in colloidoshomeic
pressure, leading to an increase in pressure in the elderly who have slower compensatory
mechanisms and may develop thrombus due to changes. However, the risk of the patient
being unconscious due to fatal arrhythmias due to efforts may be among the causes of death
by drowning (STRAVOULOQOS, 2007).

The day of the week with the highest occurrence of drownings in this study was Sunday, a

day associated with the rest of most workers in the country. Most people often use this day
for leisure and recreation activities, alone or in groups. Lopes (2014) notes that january, in
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summer, is a very inviting month for aquatic activities throughout the country, in addition to
mentioning the stimulus that physical educators and doctors have made for leisure activities
and their strong connection with the days mentioned in the study (LOPES, 2014).

In Datasus evaluating the month of occurrence of drownings, January presented 20.9% of the
cases in most of the publications as a reflection of the population’s access to vacation and
school recess period, but in the present article data collection shows that the months of
occurrence differed showing the months of November and December as the months of
greatest occurrence, followed by April , February and September. This may indicate that
accidents due to submersion may not only have been associated with leisure time, but also to
occurrences of cardiac events or suicides. (CRESTANI, 2019)

The year 2007 showed a higher incidence of drowning with the elderly in the state of Paraiba,
within the period studied. As a global data, we can observe that among the areas of greatest
relative risk the Northeast presents 4.4%, due to its large coastal area and its hydrographic
basins. All work has been developed by civil societies (Sobrasa, ONGs-Non-governmental
organization) and public services (Fire Department) with the objective of collecting data,
carrying out actions to reduce the number of drownings and guide the population, but not yet
enough because every year new realities arise and there is no continuous program to reduce
these rates related to drowning and new adaptation measures , such as saving lives in rivers
and dams, mandatory filter for pool drains (SOBRASA, 2015).

Data from Gemol and Numol show through the collected plugs that fresh water was the most
evident means of drowning for this research. It describes the place with the highest case
report as being rough in the state, region of the city of Mari, in the acude Olho D’agua. Of
the 80 cases of deaths identified in the period studied, 44 of them occurred in the area of
dam or lagoon, that is, 55% of the cases occur in pre-established regions.

The cadaveric data observed in the study showed the presence of cadaveric stiffness (65%),
cold skin (100%), water in the respiratory tract (100%), anserine skin (90%), Foam mushroom
(67%), contents inside the larynx/trachea was foamy or contained untouched residues (54%),
presence of liquid content inside the stomach (100%), putrefaction in 12% of cases, stiffened
coronary arteries were observed, but the heart was not weighed to associate the increase of
cardiac chambers with ischemic injury or increase by compensatory mechanism. It is also
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possible that death occurs in liquid medium without substantial aspiration of this, a situation
classically described as “death by inhibition”, quite common in children and the elderly
(BORDONI et al, 2019; RODRIGUES, 2007).

Therefore, among the population that uses these bathers in fresh water, whether for leisure
or various social activities, the elderly are those who have conditions of physical and
emotional frailties, which can increase the risk of drowning, due to factors inherent to their
aging condition such as syncope, disorientation by neurological diseases (Sunset syndrome),
cardiovascular diseases , diabetes and the difficulty of walking, thus making a serious event
occur (LEE, 2018).

Among the occurrences in salt water (sea), the presence of fluid in the lung and anatomical
changes compatible with drowning are common, but aging has been little mentioned in the
articles. The most cited relationship in the literature for drowning in all adult age groups has
been alcohol intake, a risk factor for this event (PEARN, 2019).

A study conducted by the Royal Life Saving National (Australian) Fatal Drowning Database
showed that people aged 45 to 54 had an increase in the number of drowning deaths, and
between the ages of 25 and 64 had 118 cases of drowning between 2017 and 2018. In the
cases of elderly who drowned and died, comorbidities associated with the event were
identified as heart disease neurological degenerative diseases, convulsion, alcohol intake,
polypharmaceuticals, difficulty moving and risk of sudden illness (RLSN, 2019; QUEIROGA,
2013).

5. CONCLUSION

Elderly with various comorbidities perform recreation activities or social visits to aquatic
environments (rivers, pools, dams, lakes and others) throughout the state of Paraiba and the
lack of evaluation of the physical conditions of the sites and the health of users can
contribute to fatal occurrences. A consequence due to physical exertion or even an
unclarified circumstance such as autocide may even occur.

The various autopsy records studied lack details in the expert reports to clarify the main
cause of death in the case of elderly individuals, such as weighing certain structures (heart,
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spleen, lung), which would assist in the reports and in the definition of the cause of death.
However, they only mention the basic diagnostic findings, information extracted from
documents with statistical data. We recommend a differentiated evaluation regarding
situations involving the elderly, data collection with family members, as well as mapping by
region of the sites with potential occurrence of fatal accidents.

The main limitations of the study were lack of necropsy data such as organ weighing to
better clarify the cause of the drowning event, notification of the family in relation to
comorbidities, lack of filling out the necropsy form, Numol sites without proper notification in
the service, closed sectors for weeks, and the study will be forwarded to the organs that
conduct such service in the state for possible adjustments (CAMPQOS , 2010).
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