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ABSTRACT

Background: Acute pesticide poisoning has become major public health problem world-wide. Farmer suicide is
burning issue in many states of India. Organophosphate causes most self-poisoning deaths in southern & central India.
The aim was to study incidence, clinical and social profile, risk factors, and factors modifying outcome.

Methods: A hospital based cross-sectional study was carried out at government rural tertiary health care centre. This
study comprises cases of acute pesticide poisoning of age more than 12 years admitted in intensive care unit of this
institute during study period from January 2012 to June 2013.

Results: Incidence of acute pesticide poisoning was 0.36% of total hospital admissions. Pesticide poisoning was more
common in males (74.26%) than females (25.73%) with M: F ratio of 2.9:1.82. 35% were suicidal cases followed by
accidental cases 13.97% and only 3.67 were homicidal. Incidence of suicidal and accidental poisoning was more
common in married population (75.73%). History of social and domestic problems (50.80%), alcohol abuse (13.39%)
and marital friction (11.60%) were common risk factors. Ingestion route of poisoning was most common (71.73%).
Excessive salivation was the most common symptom observed in 72.05%.

Conclusions: Mortality in case of organophosphorus poisoning depends on amount to which person exposed, type of
compound, time lapse between exposure and initiation of treatment, the general health of the patient and facilities
available for advanced supportive care.
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INTRODUCTION a major problem with millions of cases and hundreds of
thousands of deaths occurring each year.!
Acute pesticide poisoning has become major public

health problem world-wide, following intensification of

agriculture and globalization of agro-chemical sector in
low and middle income countries like India. Pesticides
have been used extensively in agriculture since 1950s,
promoted as a tool without which developing countries
could not develop & become self-sufficient. However,
intentional and occupational poisoning from pesticides is

Pesticide poisoning is significant problem in India.
Organophosphate causes most self-poisoning deaths in
southern & central India. In parts of northern India,
aluminum phosphide causes most deaths in epidemic that
started two decades ago.?

Cases of acute pesticide poisoning (APP) cause
significant morbidity and mortality worldwide especially
in developing countries. There is no reliable estimate as
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how many persons per year suffer from pesticide related
health effects this is due to several reasons including lack
of standardized case definition.® Present study comprises
cases of acute pesticide poisoning admitted in intensive
care unit of government rural tertiary care centre during
study period. The aim was to study incidence, clinical
and social profile, risk factors, and factors modifying
outcome.

METHODS

This hospital based, cross-sectional study was carried out
at Government rural tertiary health care centre, which is
important referral centre for management of acute
agricultural pesticide poisoning. This study comprises
cases of acute pesticide poisoning of age more than 12
years admitted in intensive care unit of this institute
during study period from January 2012 to June 2013.

Inclusion criteria

e Patients with history of acute organophosphorus
poisoning of either sex and above 12 years of age
admitted to hospital in study period were included in
present study.

e Patients with history of suicidal, homicidal or
accidental exposure/ingestion of organophosphorus
poison were included.

Exclusion criteria

e Patients with chronic exposure to pesticide /
organophosphorus poison were excluded.

¢ Non-Organophosphorus compound poison
inhalation/ exposure/ consumption was not included
in this study.

e Brought dead cases were excluded.

Diagnosis of acute organophosphorus poisoning was
made on the basis of reliable history obtained from
patient if conscious or from relatives and suggestive
clinical picture if patient unconscious. Patients were
examined for various epidemiological aspects like age,
sex, male to female ratio, occupation, education, socio-
economic status, risk factors, marital status, mode of
poisoning, type of poison, route of poisoning, alcohol
abuse, history of psychiatric illness and chronic life
threatening disorders were also determined from clinical
history and examination. Patients were examined with
special emphasis on level of consciousness, smell of
poison, oro-nasal frothing, pulse rate, respiratory rate,
blood pressure, size of pupils, cyanosis and fasciculation.
Systemic examination was done to rule out any systemic
disorder.

In all patients routine haemogram, urine examination,
random blood sugar, blood urea, serum creatinine, serum
bilirubin, serum alanine amino transferases (ALT) and
aspartate amino tranferases (AST) were done. Fundus,
ECG, X-ray chest was done whenever necessary. Specific

investigation like serum butyryl (pseudo) choline esterase
inhibition was analyzed in each and every patient. On
admission in casualty all contaminated cloths were
removed and contaminated skin or portion of body soiled
with vomitus or saliva was washed with soap and water.
Adequate airway was maintained in unconscious patients
and if necessary endotracheal intubation was done and
ventilatory support was given. All patients were managed
according to standard line of management of
organophosphorus poisoning. Specific antidotes were
used whenever necessary. Other necessary treatment was
given according to clinical condition of the patient
whenever needed. Data collection was started after
institutional ethical committee approval.  Statistical
significance was set at P- 0.05. Results were analyzed by
using Statistical Package of Social Sciences (SPSS)
version 16.0.

RESULTS

As Table 1 shows that during study period total number
of admissions in the hospital were 37513, out of which
total number of admissions due to acute pesticide
poisoning were 136 (0.36%). Suicidal and accidental
poisoning was more common in males. The male to
female ratio was 2.9:1. There was no statistically
significant difference in homicidal poisoning in either sex
in present study. Suicidal cases were highest in humber
112 (82.35%) followed by accidental cases and homicidal
cases. Maximum numbers of cases i.e. 90 (66.17%) in the
present study were in 21-40 years of age group. There
were only 5 cases (3.67%) above age of 60 years. The
youngest patient was 13 years old while the oldest was 74
years old. Incidence of poisoning decreases with higher
educational level. Majority of the cases belonged to lower
socioeconomic status i.e. 91 patients (66.91%) followed
by middle socioeconomic status i.e. 36 patients (26.47%).
Incidence of pesticide poisoning was more common in
married population i.e. 103 (75.73%). Incidence of
pesticide poisoning was more common in married male
77 (56.61%) and married female 26 (19.11%). Highest
incidence of pesticide poisoning found between July to
December 2012. In most of cases (71.32%) ingestion was
mode of exposure. Out of total 136 patients 131 patients
(96.32%) got cured and 5 patients (3.67%) succumbed to
death.

As evident from Table 2, most common risk factor for
suicidal consumption of poison was social and domestic
problems seen in 57 patients i.e. in 50.80%.followed by
marital friction (11.60%), alcohol abuse (13.39%) and in
6.25% patients cause was not known. Patient suffering
from psychiatric illness were at high risk for suicidal
consumption of pesticide poison. In present study 2
patients were suffering from depression and 1 patient was
diagnosed case of schizophrenia.

It was evident from Table 3 that about symptoms, signs
and complication among pesticide poisoning cases.
Excessive salivation was the most common symptom
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observed in 98 patients (72.05%). Other common
symptoms were nausea (60.29%), giddiness (27.94%),
vomiting  (23.52%) abdominal pain  (20.58%),
breathlessness (11.76%), agitation (10.29%) and 2
(1.47%) patients had convulsion. Most common physical
finding was miosis in 97 of total patients i.e. in 71.32%.
Other common physical signs were fasciculation
(63.23%), bradycardia (57.35%), increased bronchial
secretions (39.70%), altered sensorium (5.88%), neck
muscle weakness (16.91%) and oro-nasal frothing
(10.29%). In present study, few patients developed
complications. Respiratory failure was the most common
complication found in 11 patients i.e. in 8.08% of the
total patients. Other complications were Type Il paralysis
found in 6 cases (4.41%), 3 patient (2.20%) had
aspiration pneumonia, 2 patients (1.47%) had circulatory
collapse and 1 patient (0.73%) had septic shock.

Table 1: Bio-social characteristics of
organophosphorus poisoning cases (n=136).

Gender Male 101 (74.26)
Female 35 (25.74)
Age 12 to0 20 12 (8.82)
(inyears)  21to 30 59 (43.38)
31to 40 31 (22.79)
41 to 50 18 (13.23)
51 to 60 11 (8.08)
>60 5 (3.67)
Education llliterate 73 (53.67)
1-9th standard 19 (13.97)
10-12th standard 38 (27.94)
Graduation & above 6 (4.41)
Socio- High 9 (6.61%)
economic Middle 36 (26.47)
status Low 91 (66.91)
Marital Married 103 (75.73)
status Unmarried 33 (24.27)
Mode of Suicidal 112 (82.35)
poisoning  Accidental 19 (13.97)
Homicidal 5 (3.67)
Mode of Ingestion 97 (71.32)
exposure Dermal + inhalation 24 (17.64)
Inhalation only 9 (6.61)
Dermal only 6 (4.4)
Quarterly  Jan-Mar 2012 15 (11.03)
variation  Apr-Jun 2012 13 (9.56)
Jul-Sep 2012 31 (22.79)
Oct-Dec 2012 43 (31.62)
Jan-Mar 2013 18 (13.24)
Apr-Jun 2013 16 (11.76)
Outcome Cured 131 (96.33)
Death 5 (3.67)

Table 2: Various risk factors for suicidal pesticide
poisoning (n=112).

Social and domestic 57 50.80
problems

Marital friction 13 11.60
Financial stress 4 3.57
Love affairs 1 0.89
Job problems 6 5.35
Chronic illnesses 5 4.46
Psychiatric disorder 3 1.21
Failure in examination 1 0.89
Unknown reason 7 6.25
Alcohol abuse 15 13.39

Table 3: Incidence of various symptoms, signs and
complications among pesticide poisoning cases.

Symptoms / Signs / Complications NO, B 2RSS
Nausea 82 (60.29)
Vomiting 32 (23.52)
Abdominal pain 28 (20.58)
Excessive 98 (72.05)
salivation
Symptoms i diness 38 (27.94)
Breathlessness 16 (11.76)
Convulsion 2 (1.47)
Diarrhoea 19 (13.97)
Agitation 14 (10.29)
Miosis 97 (71.32)
Fasciculation 86 (63.23)
Increa_sed bronchial 54 (39.7)
secretions
s pepedy —TOE
23 (16.92)
weakness
Altered sensorium 8 (5.88)
Oro-nasal frothing 14 (10.29)
Others 9 (6.61)
Respiratory failure 11 (8.08)
Type ii paralysis or
intermediate 6 (4.41)
. syndrome
Complication Aspiratio_n 3 220)
pneumonia
Circulatory collapse 2 (1.47)
Septic shock 1(0.73)

*multiple responses

As Figure 1 shows, out of 136 patients 69 patients
(50.73%) showed the level of serum Pseudo
cholinesterase <45001U i.e. below the normal range. 31
patients (22.79%) had the value below threshold level i.e.
between 4500-5500, whereas 25 patients (18.38%)
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showed between 5500-10000 IU and 11 cases(8.08%)
showed serum cholinesterase level >100001U.
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Figure 1: Serum pseudo cholinesterase level in
pesticide poisoning cases (n=136).

DISCUSSION

Recent WHO estimates suggest that more than 3.1
million cases of acute pesticide poisoning occur
worldwide annually, the majority of them were being
caused by organophosphorus compounds used for
agricultural purposes in developing countries.* Present
study reported 0.36% rate of admission of acute
poisoning cases in study period which was slightly less
than findings of study done by Gannur DG et al.> Out of
total 136 cases, 112 (82.35%) cases were suicidal,
accidental cases were 19 (13.67%) and 5 (3.67%) cases
were homicidal. Study done by Agarwal et al reported
that 67.4% of the cases had the intention of committing
suicide, 16.8% of the cases were the result of
occupational exposure, and 15.8% of the cases were from
accidental poisoning.® Khan FY et al reported that 87.3%
patients were exposed accidentally in state of Qatar.” This
shows much higher incidence of accidental
organophosphorus poisoning as compared to our study. In
studies done by Gannur DG et al, Nigam M et al and Kar
SM et al, highest incidence of poisoning was observed in
young age group i.e. in 16-30 years.>®° This was
comparable to present study. The reason may be that this
was the main working age group and have the whole
responsibility of their family and also exposed to
organophosphorus compounds while working in farm.
Our study showed male predominance in OP poisoning
which was comparable to studies done by Khan FY et al
and Raja KS et al."*® The reason behind this may be
males are main working group in outdoor field, i.e. they
are more involved in spraying crops in the farms. Our
study reported higher incidence of poisoning in illiterates
than literates. Similar trend was noted in studies done by
Nigam M et al, Gupta BD et al and Muhammad IS et al
which suggest illiteracy predispose to poisoning.®***2
Thus promotion of necessary precautions through
education and training the farmers may prevent accidental
organophosphorus poisoning. Study done by Kora SA. et

al also showed that incidence of pesticide poisoning was
more common in married (67%) population than
unmarried (33%)."

Present study reported cases of poisoning were
distributed  throughout the  year. Cases  of
organophosphorus poisoning was more common in the
month of August to December due to increased exposure
to organophosphorus insecticide while spraying in farm
and easy availability of pesticides in the farm during that
period. However Kar SM et al demonstrated that
incidences were very large in the month during May to
august (56.92%).° The reason may be that this was main
harvesting season in Nepal. Muhammad IS et al showed
that most of poisoning occurred in summer months: July,
August and September.*? This may be due to the fact that
August, September, October November and December
are the usual month of spraying crops in the geographical
area and agrochemical are easily accessible during this
period of the year leads to increase in accidentally
exposed cases of poisoning. Ingestion route was the most
common mode of exposure found in 97 patients (71.32%)
followed by combined dermal+inhalation mode of
exposure found in 24 patients (17.64%) then
inhalational exposure found in 9 patients (6.61%) and
dermal mode of exposure was rarest mode of exposure 4
(2.94%). This is partially comparable to study done by
Paul prabhakar et al in Tamilnadu.™

In present study social and domestic problems (50.80%),
marital friction (11.60%) and alcohol abuse (9.82%) were
important risk factors for suicidal pesticide consumption.
Risk factors for pesticide poisoning according to
Konrodsen FV were young age, low socioeconomic
status, unemployment, unstable emotional status,
psychiatric disorders and alcohol abuse.® Findings of
present study is partially comparable to study conducted
by Agarwal et al which reported social and domestic
problems (37.5%), marital friction (15.6%), financial
stress (15.6%), love affairs (14.1%), job problems
(10.9%), chronic illness (4.7%), and failure in
examination (1.6%) were observed as the precipitating
factors.®

Study done by Khan FY et al reported that most common
symptoms were excessive salivation (100%), agitation
(87.5%), disturbances of consciousness (75%), abdominal
pain (62.5%) and abdominal cramps (50%) which was
comparable to our study.” In our study excessive
salivation was the most common symptom observed in 98
patients (72.05%). Study done by Gannur DG et al
partially comparable to present study as incidence of
diarrhoea was only 13.97% in present study which was
much lower than this study.” In present study, most
common physical finding was Miosis found in 97 patients
(71.32%). Other common physical signs were
fasciculation 86 (63.23%), increased bronchiolar
secretions (39.70%), bradycardia (57.35%), altered
sensorium (5.88%), neck muscle weakness (16.91%) and
oronasal frothing (10.29%). Similar trend was noted in
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studies done by Gannur DG et al and Muhammad IS et
al.>*? Studies done by Khan FY et al and Sugunadevan
MS showed much higher incidence of complications than
present study.”°

According to Turabi A et al out of 1999 patients, 899
(44.97%) showed the level of serum cholinesterase <4500
IU i.e. below normal range."” This was consistent with
results of present study. Mortality in Present study was
Iesﬁs as compared to study conducted by Agarwal SB et
al.

CONCLUSION

There may be regional difference in mortality possibly
explained by the fact that mortality in case of
organophosphorus poisoning depends on amount to
which person exposed, type of compound, time lapse
between exposure and initiation of treatment, the general
health of the patient and facilities available for advanced
supportive care. The overall aim of agricultural policies
must be to reduce the use of pesticides to the lowest
feasible level. This will reduce number of agricultural
pesticide poisoning and minimize the overall exposure to
pesticides at the community level.
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