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ABSTRACT

Introduction: Poisoning in children is an important paediatric
emergency and a worldwide problem. Poisonings from intentional
substance abuse, as well as unintentional toxic exposures, remain
significant health concerns for hospital emergency admissions.
Understanding the precipitating causes and providing timely
counseling play a key role in preventing intentional poisoning in
adolescents.

Aim: To study the profile of acute self-poisoning in adolescents
and factors associated with poisoning.

Materials and Methods: A hospital-based prospective cohort
study was conducted at Vanivilas Hospital, which is affiliated
with Bangalore Medical College and Research Institute in
Bengaluru, India. The study duration was from November 2018
to June 2020. The study included 100 adolescents, aged 10-18
years, who were admitted with a history of poisoning during
the 18-month study period. Informed consent was obtained,
and participants were followed-up until discharge. Data
was collected using a proforma that included demographic
details, information about poisoning, examination findings,
investigations, and treatment given. The data was analysed
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using descriptive statistics, and the Chi-square test was used
to determine associations between variables.

Results: The mean age of the study participants was 15.48 years.
The maximum number of cases, 53 (563%), were seen in the 13-
16 years age group, followed by 36 (36%) in the age group of
17-18 years, and 11 (11%) in the age group 10-12 years. There
were 33 (33%) male children and 67 (67%) female children. In
the present study, 43 (43%) children belonged to the insecticide
group, 30 (80%) to the drugs group (most of them were in
combination), 14 (14%) to the household group, 4 (4%) belonged
to both the plant and unknown group, and 2 (2%) belonged to
the corrosive, and 1 (1%) each for herbicide, hydrocarbon, and
metal groups. A total of 87 (87%) cases were discharged after
completion of treatment, 8 (8%) cases were discharged against
medical advice, and the mortality rate was 5 (5%). The majority
of the cases, 79 (79%), consumed poison as an impulsive act
secondary to conflicts among family members.

Conclusion: The present study found that acute poisoning in
adolescents is mostly intentional, with insecticides being the
most commonly implicated agents.

Keywords: Childhood emergencies, Insecticides, Suspected suicides

INTRODUCTION

Worldwide, intentional poisoning is one of the important causes of
mortality and morbidity [1]. Exposure to agrochemicals, medicines,
and environmental agents is the major cause of poisoning. Acute
poisoning in children is a ubiquitous problem and an important
paediatric emergency. According to a report published by the
World Health Organisation (WHO), 13% of total poisoning cases
were reported among paediatric and adolescent age groups [2].
Poisoning accounts for 1-6% of bed occupancy in children’s
hospitals and 3.9% in Paediatric Intensive Care Units (PICU) in India
[3,4]. Poisoning is predominantly accidental, particularly in children
under five years old, but it might be increasingly self-inflicted in older
children [5].

In recent times, there has been a shift in the trend of poisoning
among adolescents, with the rise of suicidal poisoning compared to
accidental poisoning. This is a matter of serious concern. Common
reasons for intentional poisoning include distress due to relationship
failures, conflicts with intimate partners or parents, examination
stress, emotional disturbances, and chronic diseases [6]. The WHO
estimates that 0.3 million people die every year due to various
poisoning agents [7]. Acute pesticide poisoning is one of the most
common causes of intentional deaths worldwide [8].

High doses of analgesics, tranquilizers, and antidepressants are
commonly used agents for intentional poisoning in industrialised
countries [9]. In middle- and low-income countries, including the Asian
region, agricultural pesticides are commonly used for self-poisoning,
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particularly in rural areas, due to their easy availability. The fatality
range for such cases is 10-20% [10]. Pesticides are readily available
and commonly used by individuals to end their lives in stressful
situations [11].

While there is data available from developed countries about the
profile of poisoning in children, there are few studies from resource-
poor countries such as India [12-14]. There are also only a few studies
from Southern India [15-17]. Bangalore, a district in South India, has
agriculture as the major occupation in rural areas. Bangalore Medical
College and Research Institute is a tertiary care, multispecialty teaching
hospital that caters to the health requirements of both urban and
rural populations. Many rural patients are admitted to the emergency
department of this hospital due to poisoning. Therefore, there was
a need to understand the clinical, aetiological, and demographic
background of poisoning in children, including the type of poison,
manner of poisoning, duration between poisoning and presentation
to the hospital, duration of hospital and Intensive Care Unit (ICU) stay,
prereferral treatment, and treatment provided, in adolescent children
admitted with poisoning in the paediatric emergency ward and PICU
at Bangalore Medical College and Research Institute, Bengaluru,
Karnataka, India.

With this background, the present study was conducted to study
the profile of acute poisoning in adolescents and associated factors
that may help in prevention and treatment. The secondary objective
was to evaluate the clinical outcomes of these children with respect
to age, gender, ICU stay, and the use of antidotes.
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MATERIALS AND METHODS

A hospital-based prospective observational study was conducted
in the Department of Paediatrics at Bangalore Medical College
and Research Institute, Bengaluru, Karnataka, India, during an 18-
month study period from November 2018 to June 2020. Approval
and clearance were obtained from the Institutional Ethics Committee
(IEC), and patients who met the inclusion criteria were enrolled in
the study after obtaining written consent from parents or informed
assent from children.

Inclusion criteria: Children aged 10-18 years with a history of
acute poisoning, admitted to PICU and paediatric emergency
department, were included in the study after obtaining informed
written consent.

Exclusion criteria: Patients or caregivers who refused to give
informed consent, cases of animal poisoning (such as snake bites,
scorpion stings, and other poisonous bites), and food poisoning
were excluded from the study.

Sample size: The sample size for the study was calculated using
a proportion formula based on data indicating that adolescents
constitute approximately 21% of the Indian population, with a 95%
confidence level. A total of 100 samples were finally included in
the study.

Formula: 22 * P * (1-P)/d?

where n=sample size,

Z=statistic for a level of confidence (1.96 for a 95% confidence level),
P=expected prevalence or proportion, and

d=precision.

A total of 100 adolescents aged 10-18 years with a history of
acute poisoning were included in the study.

Study Procedure

After obtaining approval and clearance from the IEC, the patients
who fulfilled the inclusion criteria were enrolled in the study after
obtaining their informed consent. A detailed clinical history was
taken, and a physical examination was conducted for each study
subject using a predesigned and prestructured proforma. Data
were collected using a specially designed proforma that documented
socio-demographic details, type of agent, route of exposure,
reasons, and precipitating factors for suicide, time of arrival to the
hospital after poison exposure, clinical presentation at the time
of admission, treatment, immediate outcome, and associated
psychiatric illness. Necessary investigations were performed based
onthetype of poisoning, including complete blood haemogram, renal
function test, liver function test, chest X-ray, electrocardiography,
echocardiogram, urine routine, ultrasound abdomen, cholinesterase
level, Arterial Blood Gas (ABG) analysis, serum calcium, serum
electrolytes. Treatment was administered according to the standard
protocol, and outcomes were noted. The Modified Kuppusamy
classification was used to determine the socio-economic status and
educational status of parents [18]. All patients enrolled in the study
were discussed with a qualified psychiatrist in the department, and
the Mini International Neuropsychiatric Interview for Children and
Adolescents (MINI-KID) [19] standardised diagnostic interview was
used to classify psychiatric disorders.

STATISTICAL ANALYSIS

The collected data was entered into Microsoft Excel and analysed
using Statistical Package for the Social Sciences (SPSS) version
24.0. The data was statistically analysed using descriptive statistics,
including mean, median, standard deviation, and Interquartile Range
(IQR). Percentages, tables, and graphs were used where applicable.
The Chi-square test was employed to determine the association
between variables such as age, gender, type of poison, mode and
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cause of consumption, ICU stay, antidote, prereferral treatment, and
outcome. A significance level of p<0.05 was considered statistically
significant.

RESULTS

In this study, the maximum number of cases, 53 (53%), were seen
in the 13-16 years age group, as depicted in [Table/Fig-1]. The
minimum age was 11 years, and the maximum age was 18 years,
with a Mean+SD age of 15.48+1.761 years. Out of the 100 cases,
33 (83%) were male children, and 67 (67%) were female children.
Among the cases, 54 (54%) were residing in an urban area, and 46
(46%) were from a rural area.

Variable | N (%)
Age (years)

10-12 11 (1)
13-16 53 (53)
17-18 36 (36)
Sex

Female 67 (67)
Male 33 (33)
Residence

Rural 46 (46)
Urban 54 (54)
Educational status of parents

Graduate 2(2)
High school 11(11)
lliterate 37 (37)
Intermediate 10 (10)
Middle school 27 (27)
Primary school 13(13)
Socio-economic status

Lower 1(1)
Lower middle 16 (16)
Upper lower 82 (82)
Upper middle 1(1)
Type/Agent of poisoning

Insecticide 43 (43)
Drugs 30 (30)
House hold 14 (14)
Plant 44
Unknown 4(4)
Corrosive 22
Herbicide 1(1)
Hydrocarbon 1(1)
Metal 1(1)

[Table/Fig-1]: Demographic profile of children with poisoning.

Most of the parents of children, 37 (37%) of them, had not gone to
school. 27 (27%) had studied up to middle school, 13 (13%) up to
the primary level, 11 (11%) up to the high school level, 10 (10%) up
to the intermediate level, and 2 (2%) of the parents were graduates
among the parents of the 100 poisoning cases. In the present studly,
the maximum, 82 (82%), children belonged to the upper-lower
socio-economic status, followed by 16 (16%) in the lower-middle
class, and 1 (1%) each in the upper-middle and lower class.

In the present study, 43 (43%) children belonged to the insecticide
group, among which organophosphate poisoning was the most
common agent. 30 (30%) were in the drugs group (most of them
were in combination), 14 (14%) were in the household group,
4 (4%) were in the plant and unknown group, 2 (2%) belonged to
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the corrosive group, and 1 (1%) each belonged to the herbicide,
hydrocarbon, and metal group, as shown in [Table/Fig-1].

Agents of Poisoning

Mode of poisoning: Suicidal attempts were the most common
mode of poisoning observed in 84 (84%) children, followed by
accidental consumption in 16 (16%) children.

Reason for consumption of poison: In this study, [Table/Fig-2]
precipitating/triggering factors for consumption were interfamilial
conflicts between family members, observed in 79 (79%) children.
Accidental consumption was reported in 16 (16%) children, and
other factors were less commonly seen in 5 (5%) children.

TEASING BY FRIENDS | 1
POOR SCHOLASTIC PERFORMANCE I 1
FIGHT IN SCHOOL | 1

CRIMINAL CASE | 1

ACCIDENTAL [ 16

PERSONAL ISSUE | 1

CAUSES FOR CONSUMPTION

0 10 20 30 40 50 60 70 80 90
PERCENTAGE(%)

[Table/Fig-2]: Bar diagram showing causes for consumption.

Route of poisoning: Oral ingestion was the only route of poisoning
observed in all 100 (100%) children in this study.

Prereferral treatment: In this study, prereferral treatment in the
form of gastric lavage, atropine, medication, oxygen, etc., was given
to 74 (74%) children. 26 (26%) children did not receive prereferral
treatment. The age-wise distribution of prereferral treatment received
is depicted in [Table/Fig-3]. With a p-value of 0.226, no significant
association was found between age and prereferral treatment.
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[Table/Fig-3]: Bar diagram showing age wise prereferral treatment received.

The duration between poisoning and presentation: In this study,
most of the children, i.e., 48 (48%), reached the hospital within
7-24 hours, and 41 (41%) children reached the hospital within
1-6 hours. Five (5%) reached the hospital within one hour, and only
six (6%) of them reached the hospital more than 24 hours after
poisoning. Regarding the mode of presentation, 42 (42%) cases
presented with vomiting, followed by 17 (17%) cases of abdominal
pain. Seventeen (17%) were asymptomatic, 5 (5%) had giddiness,
3 (8%) were unresponsive, and 2 (2%) had altered sensorium and
convulsions. One (1%) each presented with fasciculations, neck
muscle weakness, jaundice, and acute kidney injury, while the rest
presented with non specific neurological complaints.

The mean duration of hospital stay was 5.24 days. In this study,
35 (35%) children were discharged within 4-5 days, 30 (30%)
within three days, and 7 (7%) cases required more than 11 days of
hospitalisation. Regarding ICU stay and antidote usage, 56 (56%)
children were admitted to the ICU, while 44 (44%) were not. Out
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of 100 cases, only 23 (23%) received a specific antidote, while
77 (77%) received supportive treatment.

In terms of outcome, 87 (87%) cases were discharged after
completing treatment, 8 (8%) cases left against medical advice
(DAMA), and 5 (5%) children died. The youngest age group (10-
12 years) had the lowest mortality rate. The p-value of 0.310
indicated that the relationship between death and age group was
not significant [Table/Fig-4].

Age category (years)
10-12 | 13-16 | 17-21 Total
Count 1 5 2 8
DAMA
% within outcome | 12.5% | 62.5% | 25.0% | 100.0%
Count 1 2 2 5
Outcome | Death
% within outcome | 20.0% | 40.0% | 40.0% | 100.0%
Count 9 46 32 87
Discharged
% within outcome | 10.3% | 52.9% | 36.8% | 100.0%
Count 11 53 36 100
Total
% within outcome | 11.0% | 53.0% | 36.0% | 100.0%
Outcome of this study age-wise
Chi-square=20.42, p-value=0.310
Sex
Female Male Total
Count 4 4 8
DAMA
% within outcome 50.0% 50.0% 100.0%
Count 4 1 5
Outcome | Death
% within outcome 80.0% 20.0% 100.0%
Count 59 28 87
Discharged
% within outcome 67.8% 32.2% 100.0%
Count 67 33 100
Total
% within outcome 67.0% 33.0% 100.0%
Outcome of this study sex-wise
Chi-square=1.454, p-value=0.483

[Table/Fig-4]: Outcome of study age and sex wise.

Among the cases, 67 (67 %) were female, and 33 (33%) were male.
The fatality rate in female children (n=4) was higher compared to
males (n=1). The p-value of 0.483 indicated that the relationship
between death and age group was not significant.

Among the 56 cases admitted to the ICU, death occurred in 5 (8.9%)
cases, 4 (7.1%) left against medical advice (DAMA), and 47 (83.9%)
were discharged home from the ICU. The Chi-square test with a
p-value of 0.123 indicated that the relationship between death and
ICU stay was not significant. In this study, among the five deaths, one
death (20%) occurred in the group that received a specific antidote,
while four deaths (80%) occurred in the group where an antidote
was not used. The p-value of 0.978 indicated that this difference
was not significant [Table/Fig-5].

ICU stay
No Yes Total
Count 4 4 8
DAMA
% within outcome | 50.0% | 50.0% 100.0%
Count 0 5 5
Outcome | Death
% within outcome | 0.0% | 100.0% 100.0%
Count 40 47 87
Discharged
% within outcome | 46.0% | 54.0% 100.0%
Count 44 56 100
Total
% within outcome | 44.0% | 56.0% 100.0%
The outcome in relation to ICU stay
Chi-square=4.183, p-value=0.123
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Specific antidote used
No Yes Total
Discharge Count 6 2 8
against
medical advice | % within outcome | 75.0% 25.0% 100.0%
Count 4 1 5
Outcome | Death
% within outcome | 80.0% 20.0% 100.0%
Count 67 20 87
Discharged
% within outcome | 77.0% 23.0% 100.0%
Count 77 23 100
Total
% within outcome | 77.0% 23.0% 100.0%
Outcome in relation to antidote used
Chi-square=0.043, p-value=0.978

[Table/Fig-5]: Outcome in relation to ICU stay and antidote used.

Outcome

In this study, psychiatric evaluations were conducted for all cases
after case stabilisation. Out of the total cases, 79 (79%) were
attributed to impulsive acts arising from intrafamilial conflicts, 4 (4%)
were due to impulsive acts from other reasons, 16 (16%) were
accidental, and 1 (1%) case was attributed to depression.

DISCUSSION

Poisoning is a commonly encountered emergency in children
and adults. Unfortunately, poisoning in children is becoming more
common due to easy access to poison, temperamental and
behavioural changes in children, increased screen media exposure,
and unreasonable parental expectations [12]. Whether in India or
across the world, paediatric acute poisoning is one of the most
preventable conditions that can significantly reduce mortality and
morbidity among children [15]. Present study described the profile
of acute poisoning in the adolescent population admitted to a
tertiary care teaching hospital.

The present study shows a higher prevalence of acute poisoning in
female children (67 %) compared to male children (33%). Studies by
Kohli U et al., and Gupta SK et al., have shown a higher prevalence
of acute poisoning among males [5,13]. The gender imbalance in
present study could be due to the preponderance of the urban
population, where gender bias is relatively subdued, and most
poisoning incidents occur at home, negating the outdoor risk
factors favouring poisoning in boys. The female preponderance is
comparable to studies conducted by Lalwani S et al., and Basavaraj
S and Pushpalatha K [14,186].

Most of the cases involved parents belonging to the upper-
lower-class group (82%) according to the modified Kuppuswamy
scale [18]. This was likely due to their lower educational status, a
greater number of family members, limited storage spaces, and
overcrowding in these families. A similar pattern was observed in
studies conducted by Vasanthan M et al., Ahamed B et al., and
Kajala P et al., [17,20,21].

The results of the present study was similar to those of the study
by Modi NP et al., regarding the agents of poisoning [22]. Most of
the cases admitted to our hospital belonged to rural populations
and lower socio-economic status, with organophosphorus and
household agent compounds being the most common, compared
to developed areas where drug poisoning was more prevalent.

In the present study, the most common cause of poisoning was
suicide resulting from impulsive acts, followed by accidents. Suicide
was the most common mode due to immaturity, fear of parents
scolding them for poor school performance, and family disputes.
Females had a higher incidence of suicidal poisoning compared
to males. Other studies have reported drug ingestion as the most
common method of suicidal poisoning [23]. Oral ingestion was the
most common route. A study conducted by Jesslin J et al., which
involved 1045 cases, found that the most common substance used
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was insecticide, and the most common mode of ingestion was oral,
which was comparable to present study [24].

In this study, the majority of the children (74%) received prereferral
treatment in the form of atropine, gastric decontamination, oxygen,
etc., at surrounding referral hospitals. Among them, 48% reached
the hospital within 7-24 hours, and 41% arrived within one to six
hours. The duration was shorter for the urban population compared
to the rural population. This can be attributed to the longer distance
these rural patients had to travel to reach our hospital and their
initial treatment at a nearby facility. This finding aligns with the
study conducted by Kohli U et al., [5]. In present study, 42% of the
children presented with vomiting, followed by 17% with abdominal
pain, 17% were asymptomatic, 5% experienced giddiness, 3%
showed unresponsiveness, and 2% had altered sensorium.
Fasciculation, neck muscle weakness, yellowish discolouration of
the skin with acute kidney injury, and fasciculation were the least
common symptoms. In the majority of cases (74%), treatment was
supportive, including gastric lavage, oxygen, intravenous fluids, and
other supportive therapies.

Out of the 100 children, only 23% (n=23) received specific antidotes
such as atropine, Pralidoxime, Physostigmine, NAC, and Vitamin K
when indicated. This observation was consistent with the previous
study by Kohli U et al., [5]. Most of the patients required a shorter
duration of ICU stay compared to cases of insecticide and
pesticide poisoning.

The mean duration of hospitalisation was 5.24 days, which was
shorter in cases of mortality and Discharge Against Medical
Advice (DAMA). This could be due to the poor general condition at
presentation. Supportive measures and antidotes were less effective
when there was a significant delay in presentation and treatment. The
mean duration of hospital stay varied from 0.66 days in a Nigerian
study to 3.8 days and 3.78 days in Buthathoki S et al., [25].

In the present study, 87% (n=87) of children with poisoning survived
and were discharged, 8% left against medical advice (DAMA), and
death occurred in 5 (n=5) cases. The mortality rate in this study was
similar to that seen in previous studies [26,27]. The highest number
of deaths (n=5) occurred in the insecticide group, particularly with
aluminum phosphide, followed by organophosphorus compounds, with
a predominance of female patients. The outcome was poor for children
admitted to the hospital more than 24 hours after ingesting the poison.

Limitation(s)

The study was conducted at a tertiary care hospital; hence, it
may not represent the population in the community. This makes it
susceptible to referral bias, and therefore, the study findings cannot
be projected at a community level.

CONCLUSION(S)

This study highlights the morbidity due to acute poisoning in
adolescents. The study found that self-poisoning attempts commonly
occurred in females due to impulsive acts resulting from conflicts
with family and friends. Insecticides were the most frequently used
agents. Most cases were symptomatic and required hospitalisation
due to the inherent toxicity of the substances involved. Measures
need to be taken to prevent accidental and intentional poisoning
in adolescents, including strengthening pesticide regulations and
providing adolescent counseling.
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