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Abstract

One of the most important issues facing public health is mortality after acute poisoning. The current study intends
to evaluate the trends in poisoning-related deaths in a tertiary care facility and investigate the results of autopsies
on these deaths. This retrospective study, which is based on autopsies, was carried out with institutional ethical
committee approval. Version 20 of the SPSS software was used to evaluate and analyze descriptive data in order
to investigate the distribution of cases among various age groups, genders, and toxic chemical kinds. A total of 94
cases were recorded. The majority were young adults of 21-30 years (36.2%). Males were predominantly involved
(58.5%). A majority (91.5%) were living in the rural areas. Most of the patients were hospitalized (72.3%). 98.9%
of the dead bodies showed no sign of decomposition but showed signs of cyanosis. Congested gastric mucosa
was seen in 37.2% of the cases. Also, 37.2% of the cases showed congested gastric mucosa with a garlicky smell.
In most cases, the poisonous compound was aluminum phosphide (70.2%). Suicidal deaths contributed to the
higher frequency of the cases (91.5%). The findings imply that recommendations for the proper handling, storage,
transportation, and selling of poisonous compounds should be defined while taking into account the groups of
young teenagers without considering their sexual orientation.
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availability of various poisons, and cultural and
religious influences. One of the top three causes of “A poison is a substance that can cause harm or

Corresponding Author: Nitin Malik, Junior Resident Department of Forensic Medicine and Toxicology, Maharishi
Markandeshwar Institute of Medical Sciences And Research, Mullana (Ambala), Haryana, India.

E-mail: nitinmalik4358@gmail.com

Submission date: May 6, 2025 Acceptance date: July 5, 2025 Published date: October 13,2025

This is an Open Access journal, and articles are distributed under a Creative Commons license- CC BY-NC 4.0 DEED. This
license permits the use, distribution, and reproduction of the work in any medium, provided that proper citation is given to
the original work and its source. It allows for attribution, non-commercial use, and the creation of derivative work.



114 Indian Journal of Forensic Medicine and Toxicology/Volume 19 No. 4, October-December 2025

death when ingested, inhaled, absorbed, or injected
into aliving organism.” It can act locally, systemically,
or both. However, this definition of poison is not
satisfactory, as the same substance that causes toxic
effects can also be beneficial in particular doses,
as in the case of many drugs used for treatment, it
can cause toxicity in higher doses. The founder of
contemporary toxicology, Paracelsus, has stated, “ All
things are poison, and nothing is without poison. It is

the dose that determines them as poison.”?

The type of poisoning differs by country and even
within similar locations such as states and districts.?
Pesticides are the most common cause of poisoning
in developing countries, including India. It is known
to be because of the agriculture-based economy
since 1985. In India, aluminum phosphide is the
most common substance causing poisoning, which
was barbiturates and copper sulfate in the seventies
and organophosphorous compounds (OPCs) in the
eighties.*Different parts of the nation have different
poisoning patterns.

In rural India poisoning deaths are a significant
public health problem, but most researches tends to
be conducted in urban populations. There is a paucity
of data on rural Northern India patterns, causes, and
outcomes. This study was conducted in order to gain
further understanding of the widespread health and
social issue of poisoning deaths. The actual situation
of self-poisoning in the area would be illustrated
by the present trends of poisoning deaths in the
rural districts of this region, This study aims to fill
the research gap in this region of India to provide
an improved understanding of local trends and to
inform successful prevention, treatment, and policy
initiatives. The current study sought to evaluate the
trends in poisoning-related mortality at a tertiary
care facility and examine the results of autopsies on
poisoning deaths.

Material and Methods

It is an autopsy-based retrospective study.The
data was collected from the reports of the autopsies
conducted on the dead bodies of deaths due to
poisoning from the postmortem record maintained
in the Department of our institution, during 5 years
from 01 January 2016 to 31 December 2020. Using a
variety of statistical methods, a thorough statistical

analysis of the sociodemographic factors was
conducted. Descriptive statistical methods were used
to analyse various epidemiological and demographic
parameters. Before using the available data, ethical
approval was acquired from MMIMSR's Institutional
Ethics Committee in Mullana, Ambala, Haryana,
under project number IEC 19P dated 19/01/22.

Results
According to Age

The study comprised 94 deaths due to poisoning
out of which one (1.1%) was in the age group <10
years; 12 (12.8%) in 11-20 years; 34 (36.2%) in 21-30
years; 21 (22.3%) in 31-40 years; 15 (16%) in 41-50
years; 8 (8.5%) in 51-60 years; and 3 (3.2%) in > 60
years. Most of the deceased were in the age range of
21-30 years, followed by 31-40 years (Table 1)

Table 1: Shows the distribution of poisoning deaths
by age.

Age n (%)
0-10 years 1(1.1%)
11-20 years 12 (12.8 %)
21-30 years 34 (36.2 %)
31-40 years 21 (22.3 %)
41-50 years 15 (16.0 %)
51-60 years 8 (8.5 %)
>60 years 3 (3.2 %)
Total 94 (100.0 %)
According to Gender

The gender distribution of enrolled patients
comprised 39 (41.5 %) females and 55 (58.5 %) males.

According to Residence

The data showed that out of 94, 86 (91.5%) lived
in rural areas, and 8 (8.5%) were domiciled in urban
areas.

According to Hospitalization

The data showed that out of 94 cases, 68 (72.3%)
were hospitalized and 26 (27.7%) were brought dead
to the hospital.

Distribution according to Internal findings

Congested gastric mucosa was seen in 35 (37.2%),
congested gastric mucosa with the smell of garlic was
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seen in 35 (37.2%), congested gastric mucosa with the
smell of kerosene was seen in 10 (10.6%), congested
gastric mucosa with smell of alcohol was seen in 4
(4.3%), congested gastric mucosa with blackish fluid
was seen in 4 (4.3%), congested gastric mucosa with
other findings was seen in 3 (3.2%), congested gastric
mucosa with greenish fluid was seen in 2 (2.1%), and
congested gastric mucosa, with smell of garlic and
presence of blackish fluid was seenin 1 (1.1%) patient
(Table 2).

Table 2: The table shows allocation according to
internal findings of the stomach.

Internal findings of Stomach Number

(Percentage %)
35 (37.2%)
35 (37.2 %)

Gastric mucosa congested

Gastric mucosa congested, garlic
smell present

Gastric mucosa congested, 10 (10.6 %)

kerosene smell present

Gastric mucosa congested, 4 (4.3 %)
alcohol smell present

Gastric mucosa congested, 4 (4.3 %)
blackish fluid present

Gastric mucosa congested, 3 (3.2 %)
others

Gastric mucosa congested, 2 (2.1 %)
greenish fluid present

Gastric mucosa congested, garlic 1(1.1 %)

smell present, blackish fluid
present

Total 94 (100.0 %)

According to cause of death/type of poison

The cause of death in 66 (70.2%) patients was
aluminum phosphide. In 22 (23.4%), it was OPC
poisoning. In 4 (4.3%), it was alcohol intoxication. In 1
(1.1%), it was naphthalene poisoning, and in 1 (1.1%)
it was kerosene poisoning.

Distribution according to manner of death

Accidental death was seen in 8 (8.5%) patients,
and suicidal death in 86 (91.5%) patients. No
homicidal poisoning cases were reported in the
present study (Table 3).

Table 3: The table displays the allocation of cases

based on the type and manner of fatal poisoning.

Type of Fatal Poison Manner of Poisoning

Suicidal | Accidental

(N=86) (N=8)
Aluminum phosphide 65 1
(N=66)
Organophosphate 20 2
poisoning (N=22)
Alcohol intoxication 0 4
(N=4)
Naphthalene poisoning 0 1
(N=1)
Kerosene poisoning 1 0
(N=1)
Discussion

During these five years, 793 autopsies were done,
from which 94 cases (11.8%) were of deaths due to
poisoning taken in this study. Most cases were in
the age group of 21-30 years, accounting for 36.2%.
Similar age-group were reported by other studies
involving fatal poisoning.>” Whereas, a study by
Pan et al. on poisoning deaths found maximum
fatalities in the age group of 31-40 years.® The higher
prevalence of poisoning among young adults is
indicative of their susceptibility to stress, which
may be brought on by relationship or exam failure
or dissatisfaction, maladjustment, or an inability
to handle their parent’s high expectations. Overall,
young adults are emotionally unstable and immature
enough to tolerate extreme mental or physical
trauma. Males were predominant in our study.
Similar findings were noted in most of the studies
on fatal poisoning.®!® The males are considered
breadwinners in the families and rural areas, whereas
culturally, females are considered to take care of the
household. Males get overburdened and stressed,
accounting for the majority of the cases.

We encountered the majority of the cases from
rural areas, accounting for 91.5% of the cases.
Similarly, Pan et al. and Mehrpour et al. showed a
higher frequency of poisoning cases in rural areas.
On examination in our study, the condition of the
body was found to be cyanosed in 98.9% of the cases.
From our extensive research, we could not find
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studies with similar findings. Chavan et al. noticed
cyanosis in 30% of the deaths.!? In the present study,
the most common internal autopsy finding was only
gastric mucosal congestion and gastric mucosal
congestion with garlic smell present accounting for
37.2% of the cases each. Similarly, Chavan et al. and
Job et al. observed gastric mucosal congestion in most
cases.!>13

Aluminium phosphide constituted 70.2% of
the fatal poisoning in the present study. Similarly,
Parel et al., Singh et al., and Garg et al. also majorly
observed aluminium phosphide poisoning.!416
However, OPCs were the major culprit in several
studies.7-%

result from variations in the availability of the toxic

These variations in frequency could

drugs and their patterns of usage.

The majority of cases were due to deliberate
consumption of poison. Similar findings were noticed
in the majority of the studies.®!419-232526 The majority
of the cases were hospitalized before death. Similarly,
Pan et al. observed most of the poisonings underwent
treatment before death.

Conclusion

The study highlights that poisoning remains a
significant cause of unnatural death, particularly
among young adults aged 21-30 years, with males
from rural backgrounds being the most affected. The
high incidence among young individuals suggests
underlying psychosocial stressors and emotional
vulnerability. Aluminium phosphide emerged as the
most common toxic agent, reflecting its accessibility
in rural settings. Most poisonings were deliberate
in nature, and the majority of victims received
medical attention before death. In our study we
observed the findings of cyanosis in most of the
cases of fatal poisoning. All the cases had gastric
mucosal congestion and more than half of the cases
had peculiar smell on opening the stomach. These
findings underline the urgent need for mental health
support, stricter regulation of toxic substances,
and improved healthcare access in rural regions to
mitigate fatal poisoning incidents. Every tertiary
care facility should be required to have a poison
detection center with all the latest equipment and
skilled personnel for prompt and improved handling
of acute poisoning situations. Government agencies

should create awareness about various substances
that can cause fatal poisoning. Precautions related
to handling, transportation, and storage of toxic
materials should be taken.

data,
regarding how the deceased accessed the poison was

Limitations: In our available records

not available uniformly.
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