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ABSTRACT
The authors present in this paper a statistical study that refers to drowning in children. The research was 
conducted in Bihor County, over a period of 15 years, analyzing an abundant casuistry resulting from professional 
experience as pediatricians and forensic medicine specialists of reporting authors from the city of Oradea. The 
most important factors favoring drowning in childhood are reviewed. The following parameters were analyzed: 
age, gender, place and circumstances of death, the time when the drowning occurred. As a conclusion of the 
study, it was found that the death occurred more frequently in children older than 5 years of age, who drowned 
in running waters, most of them during unattended bathing. The authors consider this conclusion an alarm signal 
and a public health issue that would be useful to be disseminated through all media.
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INTRODUCTION

Drowning is a major public health problem 
worldwide, ranked third as the leading cause of un-
intentional injury death (1,2). Approximately 
372,000 people die annually from drowning (3,4). 
It is the leading cause of accidental death in the 
United States in children aged 1-14 years (5). It is 
the second most common cause of death, with 
higher mortality rates among children of immi-
grants, African Americans and those from disad-
vantaged families over the age of 4 (6).

Among the relevant factors influencing the pa-
tients’ outcome after drowning, the following are re-
nowned to have a major impact: age, site and circum-
stances of drowning, time of day, water temperature, 
period of submersion, associated injuries (head and 
neck especially), alcohol and drug abuse (7,8,9,10). 
Some of these factors are analyzed in this study.

MATERIAL AND METHOD

We conducted a statistical study regarding the 
cases of drowned children (both those who died 
and those who survived) in Bihor County between 
January 2002 and December 2017. The research 

was performed at the Municipal Clinical Hospital 
Dr. Gavril Curteanu Oradea and at the Bihor Coun-
ty Forensic Medicine Service and involved 86 
pediatric patients with a diagnosis of drowning, of 
whom 62 deceased child patients and 24 surviving 
children. The study took into account children 
aged 0 to 18 years, victims of drowning, hospital-
ized or cared for in resuscitation centers. Drown-
ing survivors cared for outside the unit were not 
included in our study. For all reviewed cases, the 
following parameters were analyzed: age, gender, 
place and circumstances of drowning, the time 
when the drowning occurred.

RESULTS 
TABLE 1. Distribution of cases by years of study
Year Deceased

(n = 62)
Survivors 
(n = 24)

Survival 
rate (%)

Statistical 
significance*

2017 4 1 20 p = 0.1171
2016 1 2 66.7
2015 1 0 0
2014 5 0 0
2013 2 1 33.3
2012 3 3 50
2011 4 1 20
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Year Deceased
(n = 62)

Survivors 
(n = 24)

Survival 
rate (%)

Statistical 
significance*

2010 5 0 0 p = 0.1171
2009 3 1 25
2008 3 7 70
2007 4 2 33.3
2006 3 2 40
2005 8 2 20
2004 7 1 12.5
2003 9 1 10

* Chi-square test

There is a difference in the distribution of 
drowning cases by years of study. There is an im-
provement in survival (percentages exceeding 
50%) in 2008 and 2016. But this difference does 
not reach the threshold of statistical significance (p 
= 0.171) if we refer to all years of study.

TABLE 2. Distribution of cases by age groups

Age group Deceased 
(n = 62)

Survivors 
(n = 24)

 Survival 
rate (%)

Statistical 
significance*

0-1 years 0 3 100

p = 0.01061-4 years 11 6 35.3

> 5 years 51 15 22.7

* Chi-square test

The evolution drowning cases was different for 
the 3 age groups analyzed. Infants had the highest 
chance of survival, and the most reserved prognosis 
was for children over 5 years (p = 0.0106). The 
relative risk of drowning increases approximately 
4 times in children over 5 years of age compared to 
infants (0-1-year age group): RR = 3.7823 (95% 
CI: 2.13-6.70), p < 0.0001. The attributable risk is 
77.3%.

This difference does not reach the threshold of 
statistical significance between infants and chil-
dren up to 4 years: RR = 5.1111 (95% CI: 0.37-
69.9), p = 0.2216. The attributable risk is 64.7%.

TABLE 3. Distribution of cases by gender

Gender Deceased   
(n = 62)

Survivors  
(n = 24)

Survival 
rate  (%)

Statistical 
significance*

Male 48 16 25
p = 0.4535

Female 14 8 36.4

* Yates’s Chi-squared test

Drowning is more common in boys, and the 
survival rate is favorable to girls, but this differ-
ence is not statistically significant (p = 0.4535). 
The relative risk of survival for male gender is 
only 1.1786 (95% CI: 0.83-1.66) compared to fe-
males (p = 0.3521). The attributable risk is 11.4%.

TABLE 4. Distribution of cases related to site of 
drowning
Site of 
drowning

Deceased 
(n = 62)

Survivors   
(n = 24)

Survival 
rate (%)

Statistical 
significance*

River 25 10 28.6

p = 0.2956

Dam, lake, 
fishery

7 2 22.2

Canal, 
collecting 
basin

6 0 0

Pools 5 5 50
Ponds, 
swamps, pits

11 2 15.4

Shaft, well 2 2 50
Bathtub, 
bucket, barrel

4 3 42.9

Latrine, septic 
tank

2 0 0

* Chi-square test

The site of drowning does not influence cases
evolution after the event; all locations have com-
parable outcome (p = 0.8405).

TABLE 5. Distribution of cases related to circumstan-
ces of drowning
Circumstances Deceased 

(n = 62)
Survivors 
(n = 24)

 Survival 
rate (%)

Statistical 
significance*

Suicide 1 0 0

p = 0.1437

Bathing 21 15 41.7
Unattended 21 5 19.2
Slide 10 4 28.6
epilepsy 2 0 0
alcohol 7 0 0

* chi-square test

Regarding the circumstances of drowning, it
does not influence the chances of survival  
(p = 0.1437). However, it is noticed the lack of sur-
vivors from accidents associated with epileptic 
seizures and alcoholism, but the threshold of sta-
tistical significance is most likely not reached due 
to the small number of cases in this situation.

TABLE 6. Distribution of cases by time of the day
Time of 
the day

Deceased 
(n = 62)

Survivors 
(n = 24)

Survival 
rate (%)

Statistical 
significance*

6-14 12 5 29.4
p = 0.240714-22 48 16 25

22-6 2 3 60

* Chi-square test

There are differences in survival depending on
the time of drowning, in terms of improving the 
prognosis of nighttime drowning. However, this 
difference is not statistically significant  
(p = 0.2407) and should be interpreted with cau-
tion given the small number of cases in this cate-
gory.
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DISCUSSIONS

In this research we compared the evolution of 
children, victims of drowning distributed as  
deceased children and surviving children. Follow-
ing the similar studies, we found that almost half 
of the cases of drowning in children were located 
in the running water, which means that these chil-
dren remained unattended. Drowning is a serious 
public health problem that causes 372,000 deaths a 
year worldwide. Of these, over 90% are predomi-
nantly in low- and middle-income countries. There 
are many effective strategies to prevent drowning, 
which can be implemented not only at home but 
also in society, for example: enrolling children in 
swimming lessons, installing barriers to limit  
access to water (e.g. swimming pools) and placing 
safe places for children at home etc. (11).

Following the distribution of cases by years, 
there was a relatively slight decrease in time of 
drowning cases, so that between 2003 and 2008 
the annual average is higher compared to 2009-
2017 where the annual cases it’s more decreased. 
This difference does not reach the threshold of  
statistical significance, but there is a significant 
decrease over time in cases of drowning (12).

The study observed a 100% predominance of 
cases of drowning in the tub among infants, an as-
pect corroborated with data from the “World  
Report on the Prevention of Injuries in Children” 
according to which infants most often drown in the 
bathtub, children 1-4 year olds drown in swimming 
pools and other children over 5 years old drown in 
streams, lakes or swimming pools (13,14,15). The 
main cause of death among accidents in the US is 
drowning, in children aged 1 to 14 this is also the 
second leading cause of death, and the mortality 
rate is higher in children of immigrants, African 
Americans and those from families disadvantaged 
people over the age of 4 (16,17).

Depending on the time of drowning, out of the 
86 cases studied, 64 cases of children drowned in 
the range of 14-22 were identified, observing in-
disputably the increased incidence of drowning 
cases during the day (18).

The present study allowed me to evaluate the 
report on the number of drowning cases and 

drowning survivors and on the other hand the min-
imum and maximum knowledge of the parents re-
garding the provision of first aid in such situations, 
and the purpose of retrospective clinical research 
was not only the analysis and interpretation, but 
also the comparison of epidemiological, clinical, 
paraclinical data and the evolution of cases of chil-
dren surviving drowning with current data from 
the literature. Half of the cases collected and illus-
trated in the present study were victims of drown-
ing with children drowned in bathing, and 30.23% 
were secondary to lack of supervision from parents 
or adults. Usually the survival of the drowned child 
depends largely on the speed and efficiency of first 
aid and the intervention with which action is taken 
on the spot because they can have important long-
term repercussions, especially in improving the 
prognosis of the child drowning (19).

CONCLUSIONS

Following the survey, we found that most chil-
dren died after they drowned in the river.

Death was more common while bathing and in 
cases of unsupervised children regardless of the 
place and time of the drowning.

The age most commonly involved was over 
five years-age group.

No survivors were recorded in the case of acci-
dents associated with seizures and alcohol con-
sumption.

Regarding the survival rate of the drowned chil-
dren, it depends to a large extent on the speed and 
efficiency of first aid intervention taken on the 
spot, because they can have important long-term 
repercussions, especially in improving the progno-
sis of the child drowning.

The conclusions of this research should be a 
warning for public health services in terms of pre-
vention and intervention methods for rescuing 
drowning children. 

We consider it useful to make the population 
aware about the possibility of the child drowning, 
by publicizing the cases, the rescue measures that 
are required and the prevention ones.
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