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Trends in poisoning in children: Experience at a large referral
teaching hospital
S. GUPTA, Y. C. GOVIL, P. K. MISRA, R. NATH, K. L. SRIVASTAVA

ABSTRACT
Background. Poisoning is a major problem in the paediatric

population. The offending substances used vary from place to
place. Information on poisoning trends in India is meagre and
there Is an impression among clinicians that there has been a
change in the commonly used poisons over the years. This
retrospective study aimed to determine the pattern of poisoning
in children and to study the nationwide trend over the past five
decades.

Methods. Case records of children (age group: 1 month and
above) admitted to the Department of Paediatrics, King George's
Medical College, Lucknow, Uttar Pradesh in three alternate
calendar years, I.e. 1989, 1991 and 1993 were screened. All
children were grouped Into three categories based on the poison:
(i) bites and stings, (II) medicinal compounds, and (iii) non-
medicinal compounds. The Indian literature on poisoning in
children was reviewed and decade-wise data from a total of 22
studies (including the present study) were used to determine the
changing trend.

Resulu. Childhood poisoning constituted 2.1 % of the total
paediatric admissions and 1.2% of total deaths. Non-medldnal
compounds were the largest contributors (69.2%), of which
kerosene alone was responsible for 47% of cases. Medicinal
compounds, and bites and stings accounted for 21.6% and
9.2% of these cases, respectively. The case-fatality rate was
9.2%. Comparison of our data, after excluding bites and stings,
with a previous study (1977-79) from our institution showed
that kerosene poisoning continues to be responsible for a
substantial part of the morbidity (51.8% v. 31.5%). Also,
poisoning due to insecticides and pesticides has increased ( 13.7%
v. 2.1 %) '~yhilethat due to plant poisons (primarily dhatura) has
reduced markedly (4.8% v. 19.2%).

Condusion. Mortality due to poisoning in children has
remained high overthe last five decades (2.9%-4.7%). Kerosene
has remained the single largest contributor to childhood poisoning
(51.5% in the 1960s v. 52.8% in the 1990s).

Nati Med J India t 998; t 1: t 66-8

INTRODUCTION
Poisoning is a major problem in children all over the world.
However, the offending agent and the associated morbidity and
mortality vary from place to place and change over a period of
time. Mortality due to poisoning in children below 4 years of age
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has been estimated to be 1-7 per 100 000 population. IWith the
control of infectious diseases, the contribution of poisoning to
childhood morbidity and mortality has been increasing in
developed countries.>" In India, limited data are available on
morbidity and mortality related to poisoning in children, in
particular, the changes in its pattern over the years.

The present study was undertaken to determine in children the
major offending agents requiring hospitalization, mortality
associated with them and to a change, if any, in the type of poisons
by comparing our data with a previous study from our Institution"
and available Indian studies over the past five decades.t"

SUBJECTS AND METHODS
A retrospective cross-sectional study was carried out at the King
George's Medical College and its associated Gandhi Smarak
Hospitals, Lucknow. This is a 25OO-bedded multidisciplinary
referral teaching hospital in north India catering to a population of
about 5 million from the central region of Uttar Pradesh. All the
case records of children aged 1 month and above, admitted to the
Department of Paediatrics, King George's Medical College,
Lucknow in three alternate years, viz. 1989, 1991 and 1993 were
screened. There were 289 missing and 18 incomplete records dur-
ing this period and these were not included for analysis. Children
re-admitted for follow up investigations or treatment were not
included. The age, sex, background (rural or urban) and duration
of hospital stay were recorded in a computer database. The
patients were divided into 4 categories according to age: 1-12
months, > 1year-2 years, >2 years-5 years and >5 years. The
agents causing poisoning were grouped into 3 categories: (i) bites
and stings, (ii) medicinal compounds, and (iii) non-medicinal
compounds.

RESULTS
Of the 8674 paediatric hospital admissions and 1427 deaths in the
three study years, 185 admissions and 17 deaths were due to
poisonings (including bites and stings) and accounted for 2.1 % of
the total admissions and 1.2 % of the total deaths in these years.
The case-fatality rate (CPR) in these cases was 9.2 % and the mean
(SD) duration of hospitalization was 3.3 (2.4) days.

Table I shows the break-up of these cases. Ingestion of non-
medicinal compounds was the major cause of poisoning , with 128
patients (69.2%) and 10 deaths (CPR 7.8%). The commonest
agent ingested in this category was kerosene (87 patients and 6
deaths). This was followed by ingestion of medicinal compounds
[40patients (21.6%) and 4 deaths (CPR 10%)] and bites and stings
[17 patients (9.2 %) and 3 deaths (CPR 17.6%)].

The male-to-female ratio was 2.5: 1 and was similar to that for
total hospital admissions (2: 1). One hundred and fourteen (61.6 %)
patients were from urban areas as against 71 (38.3 %) from rural
areas. The distribution of patients according to the kind of poison
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TABLEI. Admissions and deaths due to various types of poisoning

Admissions Deaths Age group
n (%) n (%) 1-12 months >1-2years >2-5 years >5years

1. Bites and stings
Snake bite 11 (6.0) 2 (18.2) 11
Scorpion bite 5 (2.7) 1 (20.0) 4
Miscellaneous 1 (0.5)

Total 17 (9.2) 3 (17.6) 15
2. Medicinal compounds

Opioids 12 (6.5) 2 (16.7) 4 3 2 3
Iron 5 (2.7) 2 (40.0) 2 3
Antidepressants 4 (2.2) 1 1 2
Anticonvulsants* 4 (2.2) 4
Vitamin A 3 (1.6) 2
Metoclopramide 3 (1.6) 3
Benzodiazepines 2 (1.1) 2
NSAID and aspirins 2 (1.1) 2
Miscellaneoust 5 (2.7) 2 3

Total 40 (21.6) 4 (10.0) 8 12 11 9
3. Non-medicinal compounds

Kerosene 87 (47.0) 6 (6.9) 13 54 15 5
Insecticides and pesticides 23 (12.4) 2 (8.7) 3 5 4 11
Plant poisons 8 (4.3) 1 (12.5) 1 7
Corrosives 7 (3.8) 1 (14.3) 4. 2
Miscellaneous agents 3 (1.6) 1 2

Total 128 (69.2) 10 (7.8) 17 64 24 23
Total 185 17 (9.2) 26 (14.1) 76 (41.1) 36 (19.5) 47 (25.4)

• Phenobarbitone2, phenytoinI, carbamezapineI t Povidoneiodine2, antituberculardrugsI, oralcontraceptivesI, coughsyrupI

is also shown in Table I. The mean (SD) age at admission was 3.86
(3.51) years. The age group most prone to poisoning was > 1-2
years with 76 children (41.1 %), while those < 1 year of age were
the least affected [26 (14.1 %); Table I].

Kerosene poisoning was commonest in the age group > 1-2
years [54/87 (62.1 %); p <0.0001] and snake bites were exclusively
seen in children >5 years (11 cases). Corrosives and iron ingestion
were seen exclusively in those < 5 years (6 and 5 cases, respectively).
There was no specific age preponderance for opioids, and poisoning
due to insecticides and pesticides.

Ten out of the 17 deaths were due to ingestion of non-
medicinal toxic compounds. Kerosene ingestion alone accounted
for one-third (6 of 18) of all deaths. However, the CFR was highest
(2 of 5) in children who had ingested iron-containing preparations.
The mortality rate of children < 1year was the highest (16.2 %) and
the majority of children [11 (64.7%)] died within 24 hours of
hospitalization.

DISCUSSION
We collected data from alternate years instead of three consecutive
years to mitigate a possible bias resulting from non-recurring
environmental factors. Cases with food poisoning were not
included because differentiation from acute gastroenteritis is
often not possible. Patients with bites and stings were excluded
for comparing the present data with that of the previous study!
from the institution (Table II).

Table II shows that the hospitalization rates for poisoning have
increased slightly from 1.6% to 1.9%, possibly because of the
substantial increase in kerosene poisoning-87 cases (51. 8 %) in
the present study against 46 (31.5%) in the previous one. The
mortality due to poisoning has also increased: CFR of 8.3%
compared to 3.4% in the previous study. Kerosene poisoning

again was responsible for this to a large extent. There was a
decrease in the total number of admissions (8674 in 3 years)
compared to the previous study (9184 in 2.5 years). This may be
due to an increase in the number of private hospitals and nursing
homes in the past 15 years resulting in very critically ill patients
in late stages of their illness being referred to our hospital. This
may also explain the increase in mortality rate in the present study.

Another explanation for the increase in mortality could be a
deterioration in the quality of care. However, this seems unlikely
as the high mortality due to organophosphorous (2 of 3) ingestion
in the earlier study has decreased to 1 of 8 in the present study.

TABLEII. Comparative data on poisoning in children at King
George's Medical College, Lucknow

Year of study 1977-79 1989-93

Period of study 2.5 years 3 years
Admission due to poisoning 146 (1.6) 168 (1.9)

(% of total hospital admissions)
Deaths due to poisoning (CFR) 5 (3.4) 14 (8.3)
Type of poisoning
1. Medicinal compounds 41 (28.1) 40 (23.8)
2. Non-medicinal compounds 105 (71.9) 128 (76.2)

Kerosene 46 (31.5) 87 (51.8)
Insecticides and pesticides 3 (2.1) 23 (13.7)
Corrosives 8 (5.5) 7 (4.2)
Plant poisons 28 (19.2) 8 (4.8)
Food poisons 7 (4.8)
Miscellaneous agents 13 (8.9) 3 (1.8)

Total 146 168
Note:For thiscomparisoncasesofbitesandstingsfromourserieshavebeen
excludedtoremovebias. Figuresinparenthesesarepercentages
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TABLE III. Decade-wise analysis of poisoning (excluding food poisoning) in Indian children

1955-60 1961-70 1971-80 1981-90 1991-96

No. of studies= 49-11 213.14 6"·15-19 71C>-16 317.111.","""
Totalcases 692 468 944 1853 618
Total deaths 27 22 27 58 23
Case-fatalityrate (%) 3.9 4.7 2.9 3.3 3.7
1. Bites and stings 10 (1.1) 37 (2.0) 43 (7.0)
2. Medicinal compounds 112 (16.2) 88 (18.8) 297 (31.5) 652 (35.2) 87 (14.1)
3. Non-medicinal compounds

Kerosene 266 (38.4) 241 (51.5) 379 (40.2) 549 (29.6) 326 (52.8)
Insecticidesand pesticides 6 (0.9) 19 (4.1) 41 (4.3) 242 (13.1) 60 (9.7)
Corrosives 78 (11.3) 15 (15.9) 71 (3.8) 15 (2.4)
Plant poisons 100 (14.5) 84 (17.9) 99 (10.5) 167 (9.0) 32 (5.2)
Miscellaneous 77 (11.1) 36 (7.7) 69 (7.3) 82 (4.4) 36 (5.8)
Unknownagents 53 (7.7) 34 (3.6) 53 (2.9) 19 (3.1)

Figures in parentheses are percentages Cases of food poisoning have been excluded
• References arranged according to actual period of study and not year of publication

The type of poison has shown some definite changes though
the overall pattern remains similar, in that medicinal compounds
contributed to 23.8 % of cases in the present study compared to
28.1 % in the previous one. Opium continues to be responsible for
7.6% cases of poisoning as compared to 10.3 % in the previous
study. Metoclopramide has replaced trifluperazine (Sequil")
poisoning which occurred in 13% of cases in the previous study.
Patients with phenytoin and carbamazepine poisoning along with
phenobarbitone poisioning were also encountered in the present
study. This is possibly because of the wider use of these drugs in
children. The major change among non-medicinal compounds is
a substantial increase in the incidence of insecticides and pesticides
(14.6% v. 2 %) and a marked reduction in dhatura poisoning, a
vegetable alkaloid (5.1 % v. 19.2 %).

We attempted to assess the trends in poisoning in children in
India by analysing 22 studies=" published over the last five
decades (Table III). Patients with food poisoning were excluded
from this analysis to rule out a selection bias, as a majority ofthe
authors did not include food poisoning in their studies. The
mortality rate has ranged from 2.9% to 4.7 %. This indicates the
need for better organization of services for early identification of
poisoning by better networking and continuous monitoring and
improving the quality of care throughout the country.

Kerosene continues to be commonest single compound causing
poisoning in children-5l. 5 % and 52.8 %of all cases of poisoning
in the 1960s and 199Os, respectively (Table III). There is a need
for public awareness campaigns to substantially decrease the
unacceptably high and preventable morbidity from kerosene
poisoning. Poisoning due to insecticides and pesticides was less
than 5 % between 1950-1980 but increased to 13.1 % and 9.7% in
the 1980s and 1990s, respectively.

We conclude that there is a continuing high morbidity and
mortality of childhood poisoning in India. While hospital-based
data cannot give a true picture of the incidence and type of poison-
ing in a community, the data from 22 studies over five decades
have indicated the magnitude of the problem and temporal trends.
There is a need to establish regional toxicological centres which
can help guide hospitals in the quick identification of poisons and
provide guidelines for treatment. There is also a need to initiate
public awareness campaigns to attempt to decrease the morbidity
and mortality from this eminently preventable problem.
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