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Abstract 

Background: Poisoning is a global public health issue and one of the common causes for visiting an emergency 
department (ED). A high index of suspicion based on etiology and clinical features is required to diagnose different types 
of poisons and their compounds. Aims: To define the epidemiological profile of patients registered in the ED with 
complaints of ingestion of poison, and to identify different types of poisons consumed, the duration of hospital stay and 
mortality due to these poisons. Methods: A retrospective analysis of patients presenting to the ED with complaints of 
poisoning. All patients registered in the ED with complaints of consumption of poison were included in the investigation. 
Patient charts with snake bites or scorpion stings were excluded. The medical charts with a discharge diagnosis of 
Poisoning during the study period were identified using the ICD-10-CM diagnosis codes categories T36-T65. Data was 
collected in a preformatted questionnaire. Results: In this study, 317 patients were enrolled, with a female predominance 
of 54.8%. Thirty-one percent of the patients are 15 to 24 years old, and 11.35% are below five years. Thirty percent were 
students, 18.3% housewives and 6.62% were farmers, with 59.3% having access to poisons at their homes, 19.87% from 
the pharmacy and 14.9% from a neighborhood store. The intent of poisoning in 85.8% of the patients was suicidal. 34.7% 
patients ingested pesticides, 30.28% patients, presented with tablet overdose, 14.82% patients consumed rodenticides and 
insecticides, and 3.47% patients presented with oleander seed poisoning.  About 32.17% of the patients were admitted to 
ICU. Nearly 53.94% patients were discharged within three days of hospitalization. The mortality rate due to poisoning 
was 4.1%. Conclusion: This research article defines the epidemiological profile of poisoning patients registered in the 
emergency department, along with the common poisons used, duration of hospital stay and mortality due to poisoning.  
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Introduction  

Poisoning is a global public health issue [1-5], and one 
of the common causes for visiting an emergency 
department (ED) [6-10]. Wide availability, easy access, 
and extensive use in medical, industrial, household and 
agricultural applications increase the risk, exposure, and 
incidence of poisoning [1,10]. The Oxford English 
Dictionary defines poison as “A substance that is 
capable of causing the illness or death of a living 
organism when introduced or absorbed.” [11]. 
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In acute poisoning, one needs a high clinical suspicion, 
which can be developed by understanding the etiology 
and clinical features of commonly available poisons in 
their demographic area [12]. A strong clinical suspicion 
is crucial for prompt diagnosis and appropriate 
management of poisoning patients presenting to the ED. 
Public health professionals and emergency physicians 
must be abreast with updated information about 
epidemiology of poisoning, their clinical features and 
variations in patterns of poisoning among different 
districts, and states in India as they change rapidly 
[1,10,13-15]. 
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Regional epidemiological data on poisoning aids public 
health departments in developing relevant prevention 
programs, and poison control centers; and aids hospital 
EDs in rationalizing resources in the management of 
poisoning, clinical research and disaster preparedness. 
In India, there is marked differences in patterns of 
poisoning between cities, smaller towns and villages. In 
urban areas, agents for poisoning are mainly household 
chemicals, alcohol, and medicines [1,6].  

 
However, in rural regions, common agents are plants, 
flowers, and seeds, or chemicals used in agriculture 
such as pesticides [10,16-19]. Mortality and morbidity 
due to pesticide poisoning, especially among farmers 
continues to be a major problem in India [20,21]. 
 
Everyday due to poisoning 700 people die, and several 
thousand are affected globally [22,23]. Annual 
incidence of poisoning (suicidal, accidental, and 
homicidal) differs from 0.2 to 9.3 persons per 1,000 
population in developed countries, which continues to 
rise annually globally [3,24]. Fatality rate was highest 
among 3 to 44 years of age, and the death rate was 0.5 
per 1,00,000 children amidst children below 15 years of 
age [25]. 
 
In India, after hanging (45.6%), poisoning (27.9%) is 
the second most common means of suicide, which 
increased by 2% from 2014 (26%) [21]. Number of 
fatalities due to poisoning increased by 18.5% in 2015 
(28,445 deaths) in comparison to 2014 (23,162 deaths) 
[21]. In India, the fourth basic reason for death is 
poisoning [26]. Every year, for every one lakh 
population, five to six persons die of poisoning [27]. In 
the ED, 35% to 42% of the poisoning patients were 
treated, and discharge and about 74.4% were treated 
medically.  
 
More than thirty lakh poisoning patients with 2,51,881 
deaths are recorded every year globally, with 
developing countries accounting for 99% of mortalities 
due to poisonings, especially farmers [23]. In more than 
12.5 lakh patients who were medically treated for 
poisoning in 2000, 4.4 lakh patients were of 0 to 19 
years of age [28,29]. 
 
The goal of this research is to define the 
epidemiological profile of patients registered in the ED 
with complaints of ingestion of poison; and to identify 
different types of poisons consumed, the duration of 
hospital stay and mortality due to these poisons. 

Materials and Methods 

Study Design, Settings, and Population- This study is 
a retrospective analysis of all consecutive patients 
registered to the ED with a history of poisoning, to 
define the epidemiological profile of poisoning patients, 
and identifying different types of poisons consumed, 
duration of stay and mortality due to these poisons. This 
study is conducted in the tertiary care university 
teaching hospital and a Level I trauma center in 
Chennai, India, for one year period between October 
1st, 2013 to September 30th, 2014. 
 
All patients irrespective of age and sex, registered in the 
ED with complaints of consumption of poison like 
medicines, alcohol, and chemical used in households, 
agriculture and industries were included in the study. 
Patient charts with incomplete data, patients diagnosed 
as food poisoning, pregnant women, and patients with 
snake bites, or scorpion stings or other insect bites were 
excluded from the study.  
 
Methodology-Poisoning was established as exposure to 
any substances resulting in an emergency department 
visit. Patients attending the ED of the hospital with the 
history of suspected exposure to poison are clinically 
evaluated and resuscitated by the treating physician. A 
medico-legal case is registered for all poisoning cases. 
Identification of poison was done based on the 
statement of the patient/witness, or the smell of 
poisoning agents on the patient, identification of the 
brought specimen, and based on the characteristic 
clinical features of poison in the majority of cases. 
Decontamination, gastric lavage, oral carbon medicines, 
and antidotes were administered depending on the 
poison consumed.  
 
The content of the gastric lavage is sent for laboratory 
examination to confirm the poison ingested. Emergency 
management involving airway patency, breathing with 
oxygenation and ventilation, circulation, and seizure 
management, along with central line insertion were 
done as per the patient's symptoms and clinical 
presentation. Decontamination was performed for all 
pesticide poisoning patients by clothing removal and a 
thorough wash in the decontamination room located at 
the entrance of the ED. 
 
Data Collection-The medical charts of all patients with 
a discharge diagnosis of Poisoning during the study 
period from October 2013 to September 2014 were 
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identified using the ICD-10-CM diagnosis codes 
categories T36-T65 in the search categories from the 
computerized medical records. Data from the medical 
records were collected in the preformatted 
questionnaire.  
 
Data collected included patient's age, sex, marital status, 
years of marriage, occupation, the poisoning substance 
consumed, date and time of consumption, access to the 
poison, the reason for ingestion, intent, if gastric lavage 
was done, the antidote was given, disposition, and 
outcome of the patient. 

Statistical analysis and Ethics approval- Data 
collected was entered into a spreadsheet (Microsoft 
Excel 2013, Microsoft Corp., Redmond, WA). Data 
collected were analyzed using statistical software 
(Statistical Package for Social Sciences, IBM SPSS 
Ver. 23. IBM Corporation, Armonk, New York). Using 
descriptive and inferential statistical methods, data 
analysis such as frequency, percentage, mean, and 
standard deviation (S.D.) were analyzed. This study was 
approved by the Sri Ramachandra University 
Institutional Ethics Committee.  

Result 

In this study, 317 patients were enrolled, with a male: female ratio of 1:1.21. A female predominance of 54.8% was noted 
in the study. Men account for 45.1% patients, with a mean age of 27 years (SD 57.98, range 1 to 83 years) (Table 1.). 
The majority of the patients are of 15 to 24 years of age (31.86%), followed by 25 to 34 years of age (26.18%). Age and 
sex distribution of poisoning patients is shown in Figure 1.  
 
On analysis of monthly distribution, the majority of patients presented to ED in June (12.93%), followed by November 
(10.09%) (Figure 2.). Seasonal variation in incidence of poisoning patients is illustrated in Figure 3. A maximum number 
of patients presented with poisoning to ED from 7 am to 12 pm (31.54%), followed by 12 pm to 6 pm (29.33%). On 
analyzing occupation of the poisoning patients, students account for 30.6%, homemakers 18.3%, children below five 
years of age 11.35%, and farmers 6.62% (Table 1.). Among 317 patients, 46.37% were married, and 54.6% were single. 
Among those married, 35.37% were married for 3 to 7 years, 21.76% were married for 7 to 15 years, and 20.4% were 
married for 0 to 2 years. 
 
Out of 317 poisoning patients, 34.7% patients ingested pesticides, 30.28% patients presented with tablet overdose, 
14.82% patients consumed rodenticides and insecticides, and 3.47% patients presented with oleander seed poisoning 
(Table 2.).  
 
The most common reason for ingestion of poison was a quarrel (49.21%) with family members, spouse, or loved ones, 
followed by depression (27.12%) (Figure 4.). On determining access to the poison, our study found 59.3% patients had 
access to the poison at their homes, and 19.87% patients brought their poison from a pharmacy. The intent for consuming 
poison was suicidal (85.80%) in the majority of the patients, accidental in 13.25% patients and homicidal in less than one 
percent of patients (Table 3.).  
 
Of the 317 patients, 67.82% patients were admitted to the ward and 32.17% patients in the ICU. Among 317 poisoning 
patients, 88% patient recovered and discharged home, 7.88% patients discharged against medical advice (AMA), and 
4.1% patients died in the hospital (Table 3.). All the 13 patients who died were admitted to the ICU. Among the 25 
patients who went AMA, 23 were from the ICU, and two were from the ward.  
 
Among the 279 patients who recovered and went home, 66 were from the ICU, and 213 were from the ward. Of the 13 
patients who died, seven patients consumed organophosphate and carbamate insecticide poison, three patients consumed 
Rodenticides, and three patients consumed herbicide and fungicides. Of the 25 patients who were discharged AMA, nine 
patients consumed organophosphate and carbamate insecticides, six ingested benzodiazepine tablets, three consumed 
rodenticides, 3 drank corrosive agents, 2 ate herbicide and fungicides, and two ingested unspecified pesticides.  
 
The mean length of stay at the hospital was five days (SD 18+/- 3 days, range 1 to 61 days). The mean length of stay at 
the hospital was five days (SD 18+/- 3 days, range 1 to 61 days). Among the hospitalized patients, 53.94% were 
discharged within three days (Table 3.).  
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Table 1. Profiling of poisoning patients. 

S. No Features Numbers 
(n – 317) 

Percentage 
(%) 

1.  Sex 
 

Male 
Female 

143 
174 

45.1 
54.8 

2.  

Age 

< 5 years 
5 – 14 years 
15 – 24 years 
25 – 34 years 
35 – 44 years 
45 – 54 years 
55 – 64 years 
65 – 74 years 
> 74 years 

36 
11 
101 
83 
38 
25 
7 
11 
5 

11.35 
3.47 
31.86 
26.18 
11.98 
7.88 
2.2 
3.47 
1.57 

3.  Time of 
Consumption 

6 am - 6 pm 
6:01 pm– 5:59 am 

193 
124 

60.88 
39.11 

4.  Marital Status Single 
Married 

170 
147 

53.62 
46.37 

5.  
Years of 
Marriage 
(n – 147) 

0 - 2 years  
3 – 7 years 
7 – 15 years 
16 – 25 years 
> 25 years 

30 
52 
32 
21 
12 

20.4 
35.37 
22.76 
14.28 
8.16 

6.  

Occupation 

Students  
Housewife  
Business  
Child  
Job  
Farmers  
Engineers 
Retired  
Lecturer / Teacher  

97 
58 
45 
36 
34 
21 
14 
7 
5 

30.6 
18.3 
14.2 
11.35 
10.72 
6.6 
4.41 
2.2 
1.57 

  
Table 2. Agents responsible for poisoning. 

S. No Poisoning Agents 
Number 
(n - 317) 

Percentage 
(%) 

1. 
Pesticides 

Organophosphate and Carbamite Insecticide 50 15.77 
Herbicides and fungicide 8 2.52 
Unspecified pesticides 52 16.4 

2. 

Tablet 
Overdose 

Acetaminophen 26 8.2 
Antiepileptic and sedative hypnotic drugs 10 3.15 
Benzodiazepines 47 14.82 
oral hypoglycemic drugs 8 2.52 
Oral contraceptives 5 1.57 

3. 
Insecticide and 
Rodenticides 

Rodenticides 39 12.3 
Halogenated insecticides 4 1.26 
Other insecticides 4 1.26 

4. 
Corrosive 
Agents 

Corrosive Acids and acid like substances 11 3.47 
Corrosive alkalis and alkali like substances 4 1.26 
Unspecified corrosive substance 15 4.73 

5. Petroleum Products - Kerosene 18 5.67 
6. Plant Poisons – Oleander Seed 11 3.47 
7. Heavy Metals - Mercury 5 1.57 

 



March, 2017/ Vol 5/Issue 03                                                                                                   ISSN- 2321-127X 

                                                                                                                                           Original Research Article 

   

International Journal of Medical Research and Review                           Available online at: www.ijmrr.in  216 | P a g e  

 

Table 3. Access, intent, disposition, duration of stay and outcomes of Poisoning Patients. 

S. No Features Numbers 
(n – 317) 

Percentage 
(%) 

1.  

Access to 
Poison 

Home  
Pharmacy  
Neighborhood Shop 
Farm  
Industry 

188 
63 
45 
20 
1 

59.3 
19.78 
14.19 
6.3 

0.315 
2.  

Intent 
Suicidal 
Accidental 
Homicidal 

272 
42 
3 

85.8 
13.25 
0.94 

3.  Disposition ICU  
Ward  

102 
215 

32.17 
67.82 

4.  
Hospital Stay 

1 - 3 days 
4 - 7 days 
> 7 days 

171 
91 
55 

53.94 
28.7 

17.35 
5.  

Outcomes 
Dead  
AMA  
Recovered 

13 
25 
279 

4.1 
7.88 

88.01 
 
 

 

Figure 1. Age and Sex distribution of Poisoning Patients 
 

 

Figure 2. Month wise distribution of incidence of Poisoning Patients 
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Figure 3. Seasonal Variation in incidence of Poisoning 
 

 

Figure 4. Reasons for Poison Consumption. 
 
FIGURE LEGENDS 

Figure 1. Age and Sex distribution of Poisoning Patients 

Figure 2. Month wise distribution of incidence of Poisoning Patients 

Figure 3. Seasonal Variation in incidence of Poisoning 

Figure 4. Reasons for Poison Consumption 

Discussion 

A total of 317 patients were registered in the ED with a 
history of poisoning in this study, which accounted for 
1% of the annual ED visits. However, the poisoning rate 
in relation to the annual ED visits ranged from 0.26% to 
0.7% in western countries [3, 30, 31]. This high 
incidence of poisoning can be credited to the easy 
availability of poisons in India and the prevailing 
dogma is that mortality due to poisoning is with very 
less suffering compared to other means. This study 
observed a high female preponderance, with a ratio of 
1:1.21 (male: female). Similar observations were found 
in other studies [20,32,33].  

 
 
This pattern can be attributed to increasing challenges, 
stress, family burden, and abuse women are prone to in 
the Indian society than men.  
 
The majority of the patients (46.68%) in this study were 
less than 25 years of age, comparable to other research 
studies [3,12,34]. The highest number of acute adults 
poisoning patients was observed in 15 to 24 years old, 
comparable to other study findings [7,35]. The high 
number of poisoning patients below 25 years old, the 
Millennials, can be attributed to increased peer pressure, 
competitiveness, stress, and heavy expectations from 
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family and loved ones. A majority of unintentional/ 
accidental poisoning patients in this study were children 
between 0 to 5 years of age.  Similar high rates of 
unintentional poisoning among children 0 to 5 years old 
were found in other studies [36]. This significant 
number of accidental poisoning among children can be 
attributed to chemicals and poisons stored in easily 
accessible places and lack of awareness among parents 
and family members and the society, resulting in 
increase in accidental poisoning among children [37]. 
 
The popular time for ingestion of poison was the 
daytime (6 am to 6 pm), which is comparable to other 
study findings [38-40]. This can be attributable to stress 
during working hours at the office, school, farm, or at 
home, making the victim more helpless to consume 
poison out of impulsivity. A bulk of the poisoning 
patients in this study presented to the ED in January and 
June. In this study, monsoon was the popular season for 
ingestion of poison, followed by summer. This seasonal 
variation was comparable to other investigations where 
there were more patients with the history of poisoning 
in the monsoon [41,42]. In this study, June was the 
popular month, followed by July, and November for 
poisoning, comparable to other studies, where June, 
July, and August were the popular months [42]. This 
peak in June can be associated with the release of 10th, 
higher secondary and college entrance exams results. 
Moreover, the peak in July and November can be 
connected to monsoon rains where farmers are either 
affected by scanty rainfall in the drought areas or heavy 
rains destroying their crops.  
 
A significantly higher number of poisoning patients in 
this study are unmarried, as there were a large number 
of children with accidental poisoning and students due 
to failure in examinations at school, love affairs, stress 
and peer pressure. The majority of the suicidal 
poisoning was observed in married patients, mostly 
females, which was comparable to other investigations 
[26]. A high number of patients in this study were 
married for 3 to 7 years, followed by 0 to 2 years. This 
can be due to abuse, marriage related issues, dowry 
related issues, extramarital affairs, divorce, impotence 
or infertility illness, unemployment or other family 
problems [21]. 
 
Most the poisoning patients based on their occupations 
were students, followed housewives, and businessmen. 
A significant number of the patients were farmers 
(6.62%). A similar study observed housewives 

accounted for the greatest number of the poisoning 
patients, then came farmers, shopkeepers, and laborers 
[43]. Moreover, maximum number of the patients in 
this study had access to the poison either at their homes, 
or brought their poison from a pharmacy or a shop next 
to their home, or at their farms.  
 
Furthermore, the intent for poisoning in the greatest 
number of the patients in this study was suicidal, 
followed by accidental poisoning, which was 
comparable to other investigations [20,26,44]. Three 
cases of homicidal poisoning (less than one percent) 
were reported in this study. On the psychiatric 
assessment of all poisoning patients, the reason for 
ingestion of poison in a maximum number of patients in 
this study was due to a quarrel with family members or 
loved ones. Other causes were depression, acute stress, 
family issues, failure in examinations, financial 
problems, other psychiatric illness and accidental 
poisoning. The psychiatric assessments in this study 
were comparable to findings in other studies [20,44]. 
 
The common type and classes of poisons consumed in 
this study include pesticides, tablet overdose; 
rodenticides and insecticides; corrosive agents; 
petroleum products; plant poison, and heavy metals. 
Among these poisons, unspecified pesticides were 
consumed by a maximum number of patients, followed 
by Organophosphate and carbamate insecticide poison, 
Benzodiazepine tablet overdose, Rodenticides, 
Acetaminophen tablet overdose and Petroleum 
products. A significant number of patients did present 
with Oleander seed poison.  
 
Studies also found pesticides like Organophosphates to 
be the predominant cause of poisoning [20,26,38]. As a 
maximum number of communities in South India are 
farming communities, pesticides like organophosphate 
and carbamate insecticide poison are the most 
commonly used agrochemicals, abundantly and readily 
available in local shops in South India, making it a 
favorable agent for suicidal poisoning. A retrospective 
study on 7,000 poisoning cases found Benzodiazepines 
as the common cause of poisoning, which is comparable 
to our findings that Benzodiazepines is the most 
prevalent form of tablet overdose followed by analgesic 
agents, acetaminophens [45]. 
 
A majority of the patients (67.8%) in this study were 
hospitalized for further treatment and observation. A 
significant number of patients (32.17%) were admitted 
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to the ICU for intensive monitoring and treatment. In 
contrast, only 3.7% were admitted to the ICU, while 
79.6% were discharged home from the ED, 5.2% left 
the ED AMA and just 6.7% patients were hospitalized 
in another study [34]. Moreover, a bulk of the patients 
(88%) in this study completely recovered and were 
discharged home, while 7.88% of the patients left the 
hospital AMA.  
 
A mortality rate of 4.1% due to poisoning was observed 
in this study. There were no deaths in the ward or ED. 
The patients who died in this study were admitted to the 
ICU, with consumption of these three classes of 
poisons: a). Organophosphate and carbamate insecticide 
poisoning, b). Rodenticides, and c). Herbicide and 
fungicides. The specific mortality rate could not be 
determined as 25 patients (7.88%) left the hospital 
AMA, 23 patients from the ICU and two patients from 
the ward. In this study, the fatality rate was lower 
compared to other studies [20,43,46]. In this study, 53% 
of the patients were discharged from the hospital within 
first three days of hospitalization, 28.7% discharged 
within four and seven days of admission, and 17.35% 
patients were treated for seven days or more in the 
hospital. These findings were comparable to results 
from other studies [34]. 

Conclusion 

We were able to demonstrate the epidemiological 
profile of poisoning patients registered in the 
emergency department, along with the common poisons 
used, duration of hospital stay and mortality due to the 
same. Common household items like rodenticides, 
insecticides, mosquito repellent, bathroom cleaners, and 
kerosene, which are commonly used as poisons should 
be clearly labeled, locked and safely stored at homes to 
prevent accidental poisoning among children and 
dissuade suicidal poisoning among adults. Legislation 
and guidelines restricting sales of pesticides to those 
without farm lands should be strictly implemented to 
prevent non-farmers from having access to these 
chemicals. Similarly, sales of benzodiazepines, 
antihistamines and other sedatives must be regulated 
through strict enforcement of providing them only on 
presentation of a valid prescription from a licensed 
medical practitioner. This will decrease poisoning due 
to restricted access to these drugs. A long-term strategy 
that will include more far reaching results is one that 
involves a two-step verification process by pharmacies 
licensed to provide restricted medication. A program 

where they can contact the doctor’s office/clinic or 
verify the authenticity of the prescription would be 
ideal. While not all doses of these drugs can prove to be 
fatal, the lack of knowledge or inadequate information 
on them certainly can be.  
 
If more people are made aware of the effects of the 
drugs they have been prescribed, and the consequence 
of abusing them, or overdosing on them, the effect will 
most definitely be felt in the number of poisoning 
incidents presenting in the ED. Community awareness 
programs, and campaigns, poison control centers and 
suicide help lines, targeted towards the youth, especially 
women, can help significantly reduce the incidence of 
poisoning.  
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