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Abstract
 Para-suicide by self-poisoning is a major public 
health concern throughout the world, especially in 
developing countries. It is a cause of considerable 
morbidity and mortality as well as consuming scarce 
medical resources which would have been used 
otherwise. The survival of such patients to a 
considerable extent depends on the competence of the 
attending doctors, nature of toxic agent consumed and 
the availability of specic antidote. The sole purpose 
of this study is to provide proper knowledge and 
awareness of health professionals on the common 
toxic agents used for self-poisoning.This prospective 
study was conducted by identifying and reviewing all 
self- poisoning cases that were presented at the 
emergency department of JNMCH, A.M.U Aligarh, 
over a span of 2 years. A total of 375 cases of self-
poisoning were entered into the emergency 
department register, but only 315 les were considered 
for this study. In this study majority patients belong to 
15-24 years' age group i.e. 153 (48.57%) with male 
dominance. The most ingested substance for non-fatal 

self-poisoning was a pharmaceutical drug 71 
(22.54%) followed by agrochemicals like rat poison 
60 (19.05%), Aluminium phosphide 46 (14.60%) and 
organophosphate 33 (10.48%). There were signicant 
(p<0.01) gender differences noted in type of substance 
used. Accessibility has been noted as a factor affecting 
the choice of drug used. Implementing the pesticide 
act strictly will allow the government to have control 
over the production, sale, distribution, storage and use 
of pesticides.
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Introduction
 An act with non-fatal outcome, in which an 
individual deliberately initiates a non-habitual 
behavior that, without intervention from others, 
will cause self-harm, or deliberately ingests a 
substance more than the prescribed or recognized 
therapeutic dosage to gain sympathy or 
manipulate the environment, calledpara-suicide. 
[1] The choice of toxic agent used for self-
poisoning varies between countries and seems to 
depend more on substance availability than its 
lethality. The toxic substance commonly used in 
self-poisoning include Agrochemicals, household 
chemicals, prescription and over the counter 
medicine like paracetamol, benzodiazepines, 
NSAIDS, anti-depressant etc., drugs of abuse and 
plants poisons.[2] In agriculture based developing 
country like India situation is quite different. The 
agent used mostly for self-poisoning is 
agrochemical pesticide, it was taken orally, at 
home and during daytime.[3,4] The use of 
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pesticide in these countries is very extensive and 
unregulated, so it is easily available for use as a 
suicide agent. For this reason, pesticide self-
poisoning becomes a major contributor of 
suicidal death in developing country, particularly 
from rural areas. At least half of the patients 
making suicidal gestures by using prescribed 
drugsare psychotropic medications, which are 
frequently used in case of deliberate self-
poisoning and parasuicide.[5]The main objective 
of this study is to provide proper knowledge and 
awareness of health professionals on the common 
toxic agents used for self-poisoning.

Material and methods
 This prospective study was conducted by 
identifying and reviewing all self- poisoning 
cases that were presented at the emergency 
department of JNMCH, A.M.U, Aligarh over a 
span of 2 years. A total of 375 cases of self-
poisoning were entered into the emergency 
department register, but only 315 les were 
considered for this study.Data analysis was 
undertaken by using R studio version 3.3.1. A 
value of p<0.01 was statistically signicant and 
other simple descriptive tests were also used 
during the study.

Results
 A total of 315 patients met eligibility criteria 
to be included in the study, of whom 186 (59.05%) 
were males and 129 (40.95%) were females with 

male female ratio 1.44:1. Most of the patients 
belong to 15-24 years of age accounting to 153 
(48.57%). The most common substance taken for 
self-poisoning was a pharmaceutical drug 71 
(22.54%), with rat poison 60 (19.05%) rank top in 
the list. The most reported class of drug involved 
in self-poisoning was the benzodiazepine 18 
(25.35%) followed by acetaminophen/NSAID 16 
(22.54%). Out of 53 repeaters majority were 
ingested drug 23 (43.39%) were ingested as a 
toxic substance followed by rat poison 11 
(20.75%). Females were more likely than males to 
ingest a substance that was already available in 
the home 115(89.15%), while males were more 
likely than females to ingest a substance kept in 
the eld or garden 09(04.84%).

Discussion
Out of 315 cases of Para-suicidal self-

poisoning presented at the emergency section, 
m a l e s  ( 5 9 . 0 5 % )  d o m i n a t i n g  o v e r 
females(40.95%) with male to female ratio 
1.44:1.The high incidence of Para suicide 
amongst males as shown in this study, is like the 
previous study done internationally[6,7] and 
nationally.[8,9] Male dominance is easily 
understandable by the fact that males are more 
often exposed to the stress of day-to-day life, 
occupational hazards, monsoon dependent 
cultivation practices, crop failures, nancial 
difculties, loss of job, discord at home and 
workplace etc.

Age (in years)  Males (N (%)) Females (N (%)) Total (N (%))

<15 04 (02.15%) 07 (05.43%) 11 (3.49%)

15-24 87 (46.77%) 66 (51.16%) 153 (48.57%)

25-34 50 (26.88%) 35 (27.13%) 85 (26.98%)

35-44 28 (15.05%) 15 (11.63%) 43 (13.65%)

45-54 10 (05.38%) 04 (03.10%) 14 (4.45%)

55-64 05 (02.69%) 01 (0.78%) 06 (1.91%)

≥65 02 (01.08%) 01 (0.78%) 03 (0.95%)

Total 186 129 315

Table 01- Distribution of self-poisoning patients according to age and sex



Table 02- Distribution of substance used for self-poisoning

Poisonous substance  Male N (%) Female N (%) Total N (%) p-value

 Organophosphate 22 (11.83%) 11 (08.53%) 33 (10.48%) 0.013

 Aluminium phosphide 36 (19.35%) 10 (07.75%) 46 (14.60%) < 0.01

Agrochemicals Organochlorine 14 (07.53%) 09 (06.98%) 23 (07.30%) 0.238

 Rat poison 31 (16.67%) 29 (22.48%) 60 (19.05%) 0.855

 Carbamates 06 (03.23%) 03 (02.33%) 09 (02.86%) 0.345

 Pyrethroid 03 (01.61%) 09 (06.98%) 12 (03.81%) 0.041

Drugs  39 (20.97%) 32 (24.81%) 71 (22.54%) 0.313

Corrosive  13 (06.99%) 05 (03.88%) 18 (05.71%) 0.019

Plant poison  02 (01.08%) 02 (01.55%) 04 (01.27%) 1

Kerosene  01 (0.54%) 07 (05.43%) 08 (02.54%) 0.012

Phenol  04 (02.15%) 04 (03.10%) 08 (02.54%) 1

Others  13 (06.99%) 08 (06.20%) 21 (06.67%) 0.217

Unknown  02 (01.08%) 00 (00%) 02 (0.63%) 0.317

Total  186 (59.05%) 129 (40.95%) 315 (100%)

Table 03: Distribution of drugs used for self-poisoning

Drugs class Male N (%) Female N (%) Total N (%) p-value

Acetaminophen/NSAID 04 (10.26%) 12 (37.50%) 16 (22.54%) 0.013

Antibiotic 04 (10.26%) 02 (06.25%) 06 (08.45%) 0.563

Benzodiazepines 13 (33.33%) 05 (15.63%) 18 (25.35%) 0.019

Anti-epileptic  01 (02.56%) 03 (09.38%) 04 (05.63%) 0.479

Antihypertensive 01 (02.56%) 01 (03.13%) 02 (02.82%) 01

Anti-depressant 03 (07.69%) 02 (06.25%) 05 (07.04%) 01

Anti-psychotic 02 (05.13%) 01 (03.13%) 03 (04.23%) 01

Other 04 (10.26%) 03 (09.38%) 07 (09.86%) 01

Unknown 07 (17.95%) 03 (09.38%) 10 (14.08%) 0.179

Total 39 (20.97%) 32 (24.81%) 71 (22.54%)

Table 04: Type of substance used by repeaters
Poisonous substance No of patients Percentage

Organophosphate 01 1.89%

Aluminium phosphide 06 11.32%

Organochlorine 03 5.66%

Rat poison 11 20.75%

Carbamates 01 1.89%

Pyrethroid 01 1.89%

Drugs 23 43.39%

Corrosive 03 5.66%

Plant poison 00 0%

Kerosene 01 1.89%

Phenol 00 0%

Others 03 5.66%

Unknown 00 0%

Total 53 16.83%
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In the present study, it was observed that 
the majority of Para- suicidal self-poisoning cases 
belonged to age group 15-24 years (48.57%) 
followed by 25-34 years (26.98%). Our survey is 
similar to study conducted by Dash et al.[10] 
Female preponderance was more differentiated in 
the younger age groups, whereas there was a male 
preponderance amongst those aged 35 years and 
older. This is reproducible with the study of 
Hawton K et al.[11] This can be interpreted by the 
fact that this age group is the determining factor of 
life in terms of studies, marriage, lack of 
employment, breakup in the family support 
system and the failure of love affair. Therefore, 
they are subjected to a substantial amount of 
mental stress during this period.

The most ingested substance for non-fatal 
self-poisoning was a pharmaceutical drug 
(22.54%). There were signicant (p<0.01) gender 
differences in type of substance used. Females 
w e r e  m o r e  l i k e l y  t o  h a v e  i n g e s t e d  a 
pharmaceutical drug (24.81% vs 20.97%), Rat 
poison (22.48% vs 16.67%), House hold 
chemicals like kerosene (5.43% vs 0.54%) and 
phenol (3.10% vs 2.15%).The most frequent used 
agent for self-poisoning was drug overdose, in 
contrast to older studies of Eddleston et al[6] 
which report pesticide ingestion as the most 
common substances used, but similar to ndings 
of Hanwella et al[12] and Gouda et al.[13] This is 
likely to be a reection of reduced availability of 
pesticides, perhaps secondarily to the gradual 

urbanization of the country and easy availability 
of over the counter drugs both in urban as well as 
in rural areas. Indeed, both males and females 
reported that their reason for choice of substance 
was accessibility. Reasons for the higher rate of 
pesticide ingestion among males could be that in 
agricultural areas, pesticides are more easily 
accessible to males who work in the elds, 
compared to females.

I n  p r e s e n t  s t u d y  a m o n g  t h e 
Agrochemicals, rat poison ranks top in the list, 
f o l l o w e d  b y  a l u m i n i u m  p h o s p h i d e , 
organophosphate and organochlorine. The high 
overall incidence of rat poison particularly among 
females could be due to reason that there is a rapid 
urbanization of Aligarh district and their 
adjoining area. Rat poisons were commonly used 
in both rural as well as urban areas but other 
agrochemicals like aluminium phosphide and 
organophosphate were used only in agricultural 
areas.In our study, like other north Indian study of 
Sharma et al,[14] aluminium phosphide were the 
commonly used agrochemical for self-poisoning 
particularly by males. Kanchan et al[15] reported 
in his study that organophosphate was the most 
used agrochemical for self-poisoning.This 
regional variation can be explained by the facts 
that aluminium phosphide is the most common 
agrochemical used for pest control in wheat 
farming which is the predominant staple food in 
north India, and it is easily available in the market 
and small shops. Whereas organophosphate 

Table 05: Sex wise distribution of characteristic of poison

Variable  Male (N (%)) Female (N (%)) Total (N (%))

How poison was obtained Kept at home 135 (72.58%) 115 (89.15%) 250 (79.37%)

 Kept in eld/garden 09 (04.84%) 04 (03.10%) 13 (04.12%)

 Bought for ingestion 42 (22.58%) 10 (07.75%) 52 (16.51%)

Place of Incidence Workplace 08 (04.30%) 03 (02.33%) 11 (03.49%)

 Home 174 (93.55%) 126 (97.67%) 300 (95.23%)

 Others 04 (02.15%) 00 (00%) 04 (01.27%)

Time of attempt Morning 48 (25.81%) 27 (20.93%) 75 (23.81%)

 Evening 105 (56.45%) 78 (60.47%) 183 (58.10%)

 Night 33 (17.74%) 24 (18.60%) 57 (19.09%)

Number of Chemical Agents Single 166 (89.25%) 123 (95.35%) 289 (91.75%)

 Double 20 (10.75%) 06 (04.65%) 26 (08.25%)

Association with alcohol  20 (10.75%) 00 (00%) 20 (06.35%)



compound are the predominant agro-chemicals of 
pest control in rice elds of south India where 
people depend on rice more than wheat.

A large variety of medicinal drugs was 
used to attempt Para- suicidal self-poisoning. 
Mos tcommonly,  pa t ien t s  had  inges ted 
benzodiazepines and acetaminophen/NSAID. 
Interestingly, males (33.33%) were more likely to 
take benzodiazepines than females (15.63%), 
whereas females (37.50%) were more likely to 
take Acetaminophen/NSAID than males 
(10.26%). This gender difference was statistically 
not signicant (p>0.01).Our study agrees with the 
ndings of Kumar et al[16] and Jesslin et al[17] 
who reported that benzodiazepine was the most 
used class of drug for Para-suicidal self- 
poisoning.

I n  I n d i a ,  m o s t  d r u g s  i n c l u d i n g 
benzodiazepines are available over the counter. 
They are particularly popular as sleeping, tension-
relieving pills. It is very comfortable for 
somebody to walk into a drug store and acquire a 
package of drugs. The salesperson who is rarely a 
qualied chemist hardly ever asks any question 
and dispenses the drug quite readily. The 
preference for benzodiazepines over analgesics in 
our work is slightly confusing. Pain reliving pills 
like acetaminophen/NSAIDS are equally freely 
available in India.  Analgesics being 'pain killers 
may not make the mental relief desired by so 
many patients as compared to benzodiazepines.

The highest incidence of medicinal drug 
as a choice of toxic substance used by repeaters is 
due to the reason that, the drugs commonly used 
for self-poisoning like Benzodiazepine, 
Paracetamol, NSAID etc. have a low case fatality 
rate. Drug self-poisoning on acute ingestion 
produces very few symptoms, if survive- the 
patients will have few or no complications. In 
contrast, Agrochemicals like aluminium 
phosphide, organophosphate, organochlorine etc. 
on ingestion produce profoundly serious, life-
threatening symptoms and need immediate ICU 
admission for their management. Survivors of 
acute agrochemical or corrosive poisoning often 
require extensive follow up for the management 
of their complication.

Females (89.15%) were signicantly 
(p<0.01) more likely than males (72.58%) to take 
a substance that was already available in the 

house, while males (22.58%) were more likely 
than females (07.75%) to purchase the substance 
with the intention of self-poisoning or ingest a 
substance kept in the eld or garden. Bose et 
al[18] and Phillips et al[19]also reported the same 
pattern.Our results indicate that most of the 
subjects attempted Para-suicide rather than 
suicide as the act was not premeditated. It was 
attempted at home so the chances of being found 
were better. When we analyzed the distribution of 
self-poisoning attempts regarding time cycles, we 
found that there was a truly clear variation by the 
time of the day for both sexes with peak 
incidences in the evening and a trough in the 
morning. Doganay Z et al,[20] Doshi A et al,[21] 
Valtonen H et al[22] also reported the same 
pattern in time cycle of self- poisoning.The 
number of attempted suicide due to self-
poisoning may exhibit circadian rhythm because 
various physiological phenomena, like hormone 
levels and mood, show circadian rhythms. 
Increased adrenergic activity and lowered 
serotoninergic activity in the afternoon might play 
a role in mood changes.[23]

People tend to go to work during the 
daytime and return home in the evening; many 
social problems and verbal arguments are likely to 
happen in families during the evening, when it is 
the time for family members to gather and discuss 
matters. These arguments might lead to impulsive 
acts and even to suicidal tendencies. This 
sequence of events is likely to favor attempted 
suicide because these people do not really want to 
die, but rather they want to demonstrate their 
anger.In most patients, 289 (91.75%) were using 
single agent while 26 (8.25%) were using 
combination of agents. Statistically no signicant 
(p<0.01) gender difference was reported in 
number of agents used for self-poisoning. This 
nding is in line with the study of Jones et al.[24]

Conclusion
Ease of accessibility has been summoned as a 
factor inuencing selection of substance ingested 
and it is possible that younger individuals 
particularly those dwelling in urban areas would 
nd it easier to obtain medication overdoses 
rather than pesticides. The increasing occurrence 
of drug overdoses among young people in our 
study is a causal agent for grave worry. Rigorous 
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implementation of pesticide acts so that import, 
manufacture, sale, transfer, distribution, storage, 
and utilization of pesticides can be under the 
oversight of thegovernment. Poison information 
centers should be set up in each district 
throughout the state as it will benet the common 
man in timely diagnosis and treatment. All the 
hospitals should have separate toxicological units 
exclusively dealing with clinical poisoning cases. 
Primary health Centre should be promoted to 
provide immediate effective treatment for self-
intoxication.

Ethical Clearance- Taken from Institutional 
Ethical Committee.

References
1. Camidge DR. The epidemiology of self-poisoning 

i n  t h e  U K .  B r  J  C l i n  P h a r m a c o l . 
2003;56(6):613–619.

2. Malangu N, Ogunbanjo GA. A prole of acute 
poisoning at selected hospitals in South Africa. 
Southern African Journal of Epidemiology and 
Infection. 2009;24(2):14-16.

3. Eddleston M, KarallieddeL, Buckley N, et al. 
Pesticide poisoning in the developing world—a 
minimum pesticides list. Lancet. 2002;360:1163-
67.

4. Hettiarachchi J, Kodithuwakku GC. Pattern of 
poisoning in rural Sri Lanka. Int J Epidemiol. 
1989; 18:418–22.

5. Alsen M, Ekedahl A, Lowenhielm P, et al.: 
Medicine self- poisoning and the sources of the 
drugs in Lund, Sweden. Acta Psychiatr Scand. 
1994;89(4):255-61.

6. Eddleston M, Gunnell D, Karunaratne A, DeSilva 
D, Sheriff MHR, Buckley NA. Epidemiology of 
intentional self-poisoning in rural Sri Lanka.The 
British Journal of Psychiatry.2005;187(6):583-
584.

7. Van Der Hoek W, Konradsen F: Analysis of eight 
thousand hospital admissions for acute poisoning 
in a rural area of Sri Lanka. Clin Toxicol.2006; 
44(3):225–231.

8. Sharma BK, Harish D, Sharma V, Vij K. The 
ep idemio logy  o f  po i son ing :An  Ind ian 
Viewpoint.JFMT.2002;19:5-11.

9. Srivastava A, Peshin SS, Kaleekal T, Gupta SK. 
An epidemiological study of poisoning cases 
reported to the National Poisons Information 
Cen t re ,  AI IMS,  New De lh i .  Hum Exp 
Toxicol.2005; 24:279–85.

10. Dash SK, Raju AS, Mohanty MK, Patnaik KK, 
Mohanty S. Sociodemographic Prole of 
Poisoning Cases. JIAFM.2005;27(3):133-138.

11. Hawton K, Harriss L: The changing gender ratio in 
occurrence of deliberate self-harm across the 
lifecycle. Crisis.2008;29(1):4–10.

12. Hanwella R, Senanayake SM, De Silva VA:  
Geographical variation in admissions due to 
poisoning in Sri Lanka: a time series analysis. 
Ceylon Med J.2012;57(4):152-158.

13. Gouda MRN, Rao SM. Factors Related to 
Attempted Suicide in Davanagere. Indian J 
Community Med. 2008;33(1):15–18.

14. Sharma BR, Harish D, Sharma V, et al. Poisoning 
in Northern India: changing trends, causes and 
prevention thereof. Med Sci Law.2002;42(3):251-
7.

15. Kanchan T, Menzes RG. Suicidal poisoning in 
Southern India: Gender differences. J Forensic 
Leg Med. 2008;15:7-14.

16. Kumar S. A prole of acute self-drug poisoning: 
Our experience in a Tertiary Care Medical College 
Teaching Hospital. IJBAR.2016;7(8):369-372.

17. Jesslin J, Adepu R, Churi S. Assessment of 
Prevalence and Mortality Incidences Due to 
Poisoning in a South Indian Tertiary Care 
Te a c h i n g  H o s p i t a l .  I n d i a n  J o u r n a l  o f 
Pharmaceutical Sciences. 2010;72(5):587-591.

18. Bose A, Sejbaek CS, Suganthy P, Raghava V, Alex 
R, Muliyil J, Konradsen F. Self-harm, and self-
poisoning in southern India: choice of poisoning 
a g e n t s  a n d  t r e a t m e n t .  Tr o p  M e d  I n t 
Health.2009;14(7):761-765.

19. Phillips MR, Yang G, Zhang Y, Wang L, Ji H, Zhou 
M. Risk factors for suicide in China: a national 
case-control psychological autopsy study. 
Lancet.2002; 360:1728-36.

20. Doganay Z, Sunter AT, Guz H, Ozkan A, Altintop 
L, Kati C, Colak E, Aygun D, Guven H.Climatic 
and diurnal variation in suicide attempts in the 
ED.The American Journal of emergency 
medicine.2003;21:271–275.

21. Doshi A, Boudreaux ED, Wang N, Pelletier AJ, 
Camargo Jr CA.National study of US emergency 
department visits for attempted suicide and self-
inicted injury, 1997–2001.Annals of Emergency 
Medicine.2005;46:369-375.

22. Valtonen H, Suominen K, Partonen T, Ostamo A, 
Lonnqvist J.Time patterns of attempted suicide. 
Journal of Affective Disorders.2006;90:201-207.

23. Roy A, Linnoila M (1988): Suicidal behavior, 
impulsiveness, and serotonin. Acta Psychiatr 
Scand.1988;78:529-535.

 Jones AL, Volan G. Management of self poisoning 
British Medical Journal. 1999; 319:1414-17.

p-ISSN: 0973-3558, e-ISSN: 0973-3566

9Journal of Indian Society of Toxicology (JIST) Volume 20, Issue 1, Jan-June 2024

• • •


