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Article Type ABSTRACT

Research Paper Background and Objective: Pesticide poisoning is one of the common causes of hospitalization and
death. Since the pattern of poisoning depends on various factors such as access to different poisons,
and social, economic, cultural and religious beliefs of the society, this study was conducted with the
aim of investigating the clinical and epidemiological indicators of patients poisoned with agricultural
pesticides in Babol, northern Iran.

Methods: This cross-sectional study was conducted on 316 patient files at Shahid Beheshti Hospital

in Babol by census method from 2016 to 2021. Basic and demographic information, pesticide use

and clinical symptoms of patients admitted to hospitals affiliated to Babol University of Medical

Sciences with definitive diagnosis of pesticide poisoning were investigated.

Findings: The mean age of the patients was 36.52+16.35 years and 77 people (24.4%) died. Out of

316 examined patients, 206 (65.2%) were younger than 40. 185 people (58.5%) were men and 113
Received: people (35.8%) were city residents. It was taken orally by 284 people (89.9%) and it was inhaled in
32 people (10.1%). The highest consumption time was in summer among 98 people and the lowest
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. consumption time was in winter among 65 people. In 280 people, the cause was deliberate and
Revised: suicidal use, and it was unintentional in 36 people. 90 people had a history of mental disorders.
May 141" 2024 Conclusion: The results of the study showed that the most cases of poisoning with pesticides are in
Accepted: young men and consumed orally.
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Introduction

Pesticide poisoning is one of the most common public health challenges in the world (1). According to
studies, the incidence of poisoning in developing countries is 13 times higher than in industrialized
countries. Moreover, developing countries consume 85% of the global production of pesticides (2).
Therefore, due to the increased consumption and availability of all kinds of pesticides, poisoning with these
poisons has a higher incidence rate in developing countries (3). In the last few decades, significant changes
have been made in the pattern of acute poisoning due to tremendous advances in the fields of agriculture,
pharmacology, and industry technology (4). Agricultural poisoning in developing countries is an important
health problem and causes a large number of people to be hospitalized (5). Furthermore, due to the high
toxicity of substances and the lack of available medical centers in developing countries, a large number of
cases of agricultural poisoning lead to death (6).

Pesticides include all insecticides, herbicides, rodenticides, fungicides, etc. and various compounds
such as organophosphates, organochlorines, carbamates and biological substances are used in their
production and can cause harm or even death (7). On the other hand, due to the lack of sufficient
familiarity of pesticide users with the correct principles of combat, this work is done incompletely or
indiscriminately, and therefore, in addition to not achieving the desired result, it causes disruption of the
natural balance and accidental or intentional poisoning of consumers in the long term (8). Poisoning can be
caused by various ways such as oral, inhalation and injection, and the effects it causes can be local and
general (9).

Poisoning with organophosphorus compounds is one of the main clinical problems in the world,
especially in developing countries, which is associated with high mortality. Neurobehavioral dysfunction
caused by exposure to pesticides includes adverse changes in the central and peripheral nervous system that
lead to changes in memory, mood, attention, disorganized thinking as well as difficulty concentrating,
dizziness, and continuous and excessive headaches. Fatigue, insomnia and nervous system disorders depend
on the dose, frequency of exposure, type of pesticides, toxicity and duration of exposure to pesticides (10).
The type of pesticide, the duration and manner of exposure, the individual's health status, including
nutritional and skin conditions, determine the possible health consequences. Some adverse health effects
associated with pesticides include dermal, gastrointestinal, respiratory, reproductive, endocrine,
carcinogenic, and neurological effects (11). Based on the results obtained by Jorsaraei et al., awareness of
the potentially harmful effects of pesticides on fertility and finally pregnancy should increase among people
who are in contact with these pesticides occupationally (12). The use of pesticides is very common in most
parts of Iran, which results in considerable complications and deaths.

As the center for planting rice and all kinds of citrus fruits, Mazandaran province in the north of Iran has
a special position and is highly influenced by pesticides and poisoning caused by pesticides. On the other
hand, traditional farming methods and the farmers' lack of knowledge about the effects of these pesticides
have increased the number of patients affected by pesticides. Therefore, according to the mentioned points,
this study was carried out in order to investigate the pattern of poisonings, and clinical and epidemiological
indicators of patients affected by agricultural pesticides during the years 2016 to 2021 in Shahid Beheshti
Hospital in Babol.
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Methods

After being approved by the Ethics Committee of Babol University of Medical Sciences with the code
IR.MUBABOL.REC.1402.099, this cross-sectional study was conducted in the form of a census by
examining 316 cases of hospitalized patients during the years 2016 to 2021 with definitive diagnosis of
pesticide poisoning in Shahid Beheshti Hospital, Babol. The definitive diagnosis of pesticide poisoning was
made through laboratory findings and clinical symptoms in patient records. The type of herbicide was also
generally investigated in this study.

Incomplete cases were excluded from the study. Information related to hospitalized patients with
definitive diagnosis of pesticide poisoning was collected using a checklist, which included basic information
(type of consumption, history of illness, cause and time of consumption), demographic information
including age, gender, education, occupation, marital status, family income as “low family income” (10
million Tomans and less) and “adequate family income” (above 10 million Tomans), place of residence, as
well as information related to clinical symptoms, including the level of consciousness and performed
actions. Then the data were analyzed using SPSS version 16 and T-Test and Chi-Square tests, and p<0.05
was considered significant.

Results

In this study, the status of 316 patients affected by pesticide poisoning was investigated. The mean
age of the patients was 36.52+16.35 years. 77 people (24.4%) died (Table 1). Out of 316 examined patients,
110 (34.8%) were over 40 years old. 58.5% of them were men and 35.8% were city residents. 43% of
patients were employed. Education of 41.5% of patients was lower than high school diploma. The family
income of 65.2% of the patients was adequate for their needs. 58.2% of them were married. Out of 88
patients aged 30 to 39 years, 26 of them died. Of the 131 women, 35 died. Among the patients living in
the village (139 people), there were 28 deaths. Among the unemployed patients, 34 people died and among
the patients with high school diploma, 32 people died. Among 110 patients with low family income, 28 of
them died. There were 39 deaths among married people. Based on the results of chi-square test, no
statistically significant relationship was observed between demographic characteristics of patients and
mortality. Out of 88 patients aged 30 to 39 years, 26 of them died. Out of 284 patients (89.9%) with oral
consumption, 77 (27.1%) died.

In 284 people (89.9%), consumption was done orally and 280 people (88.6%) consumed it with the
intention of suicide. A statistically significant relationship was observed between patient mortality and
level of consciousness at admission and the variables of type, method, time and cause of consumption
and emergency measures (p<0.05). The deaths of the oral group were higher than those of inhalation. Deaths
in winter were more than other seasons. In patients with a level of consciousness less than 9, the rate of
death was higher than in other groups. No statistically significant relationship was observed between
history of suicide, history of mental illness, history of heart disease, and history of diabetes and patient
mortality (Table 2).

The length of stay in the emergency room among deceased patients was shorter than living patients,
which was statistically significant (p<0.05). The length of stay in the ICU among deceased patients was
longer than alive patients (p<0.05) (Table 3).
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Table 1. Review of the demographic characteristics of the studied subjects based on mortality

The final outcome
Total frequency

Variable Death 77(24.4)  Recovery 239(75.6) p-value®
Number(%o)
Number(%o) Number(%6)
Age (years)
<20 48(15.2) 7(14.6) 41(85.4)
20-29 70(22.2) 16(22.9) 54(77.1) 0.26
30-39 88(27.8) 26(29.5) 62(70.5)
>40 110(34.8) 28(25.5) 82(74.5)
Gender
Man 185(58.5) 42(22.7) 143(77.3) 0.413
Woman 131(41.5) 35(26.7) 96(73.3)
Residence
City 113(35.8) 33(29.2) 80(70.8)
Village 139(44) 28(20.1) 111(79.9) 0.247
Outskirts 64(20.3) 16(25) 48(75)
Job
Employed 136(43) 33(24.3) 103(75.7)
Unemployed 133(42.1) 34(25.6) 99(74.4) 0.84
Other 47(14.9) 10(21.3) 37(78.7)
Education
Iliterate 58(18.4) 14(24.1) 44(75.9)
Below high school Diploma 131(41.5) 25(19.1) 106(80.9) 0.138
High school diploma 99(31.3) 32(32.3) 67(67.7)
Academic 28(8.9) 6(21.4) 22(78.6)
Family income
Low 110(34.8) 28(25.5) 82(74.5) 074
Adequate 206(65.2) 49(23.8) 157(76.2)
Marital status
Single 86(27.2) 26(30.2) 60(69.8)
Married 184(58.2) 39(21.2) 145(78.8) 0.2
Deceased spouse 23(7.3) 4(17.4) 19(82.6)
Divorced 23(7.3) 8(34.8) 15(65.2)

*Chi-square test
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Table 2. The frequency of the type, method, time and cause of consumption and measures taken in
the emergency room, level of consciousness upon arrival, history of suicide, history of mental illness,
history of heart disease, and history of diabetes in association with the mortality of patients with
agricultural pesticide poisoning

Total frequency The final outcome

Variable Death 77(24.4) Recovery 239(75.6) p-value®
Number(%) Number(%0) Number(%0)
Type and method of consumption
Oral 284(89.9) 77(27.1) 207(72.9) 0.001
Inhalation 32(10.1) 0(0) 32(100) '
Consumption time
Spring 73(23.1) 12(16.4) 61(83.6)
Summer 98(31) 18(18.4) 80(81.6) 0.002
Autumn 80(25.3) 20(25) 60(75) '
Winter 65(20.6) 27(41.5) 38(58.5)
Reason for use
Intentional, suicidal intent 280(88.6) 75(26.8) 205(73.2) 0.005
Accidental 36(11.4) 2(5.6) 34(94.4) '
Emergency measures
Stomach pumping 171(54.1) 55(32.2) 116(67.8)
Charcoal sorbitol gavage 12(3.8) 0(0) 12(100)
Antidote prescription 46(14.6) 4(8.7) 42(91.3) <0.001
Other 67(21.2) 6(9) 61(91)
Dialysis 20(6.3) 12(60) 8(40)
Consciousness level at admission
<9 39(12.3) 28(71.8) 11(28.2)
9-13 105(33.2) 38(36.2) 67(63.8) <0.001
13-15 172(54.4) 11(6.4) 161(93.6)
History of suicide
Yes 60(19) 15(25) 45(75) 0.89
No 256(81) 62(24.2) 194(75.8) '
History of mental illness
Yes 90(28.5) 27(30) 63(70) 0.141
No 226(71.5) 50(22.1) 176(77.9) ‘
History of heart disease
Yes 33(10.4) 7(21.2) 26(78.8) 0.65
No 283(89.6) 70(24.7) 213(75.3) '
History of diabetes
Yes 20(6.4) 4(20) 16(80) 0.62
No 294(93.6) 73(24.8) 221(75.2) '

[ DOI: 10.22088/jbums.26.1.50 ]

*Chi-square test
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Table 3. The relationship between the length of stay in the emergency room and ICU, and the
mortality of patients affected by agricultural pesticide poisoning

The final outcome

Variable M-Ic-e(()jti?nnae g??) Death 77(24.4) Recovery 239(75.6)  p-value
Median (IQR) Median (IQR)
Length of stay in the 0 (0-5) 0 (0-0) 5 (0-6) <0001
emergency room (hours)
Length of stay in ICU (days) 0.5 (0-2) 1(1-2) 0 (0-2) <0.001

Discussion

In this study, most cases of pesticide poisoning were in the age group of less than 40 years, which is
not consistent with the results of other studies (13-16). In this study, more than half of poisoning cases
occurred in men, which is consistent with the results of other studies (17-20). Of course, some studies
also showed that the rate of poisoning in women is higher than in men. Several studies have shown that
drug poisoning and suicide are more severe in women than in men (16, 21). It can probably be due to the
fact that women are more prone to changes in external factors than men and need more psychological
support (21, 22).

The results of the present study showed that unlike most studies (23-25), the rate of suicide attempts was
higher among men. Due to the higher prevalence of major depression among women, this issue may be due
to the fact that in this study, cases of intentional and accidental poisoning were also evaluated, not just
suicide cases. The results of the present study have also shown that most of the cases leading to poisoning
occurred in the residents of the village and the outskirts of the city, which is similar to the results of other
studies in this field (25). The cause of poisoning in Iran differs according to the type of access and climatic
conditions, and perhaps it can be said that the ease of access to pesticides in villages compared to urban
areas has caused the occurrence of poisoning in the present study. Since the occupation of most people in
the villages of Babol is agriculture, poisoning with pesticides is not far from expected.

In this study, most cases of poisoning were oral and gastrointestinal, which is consistent with the
results of Zhang et al. (18), Barary et al. (16), Hawton et al. (26), Oraie et al. (27). A study by Kir et al.
also showed that most cases of pesticide poisoning occur through the gastrointestinal tract and skin exposure
is secondary (28). In fact, poisoning through the digestive system can occur less accidentally and this route
can be used for suicide, while pesticide poisoning through the skin and inhalation can occur accidentally or
during work.

Most of the poisoned people in the present study were employed and had enough income to meet their
needs. However, the results of most studies in Iran and other countries have shown that insufficient income
is one of the causes of poisoning. The results of the study by Zhang et al. (25) have also shown that most of
the poisoned people were from the poor families and their education was below high school diploma. The
results of the study by Eizadi-Mood et al. (20) and Zhang et al. (25) were also in line with the results of the
present study. The results of this finding are not far from expected because people with limited literacy have
fewer opportunities to get familiar with the principles of exposure to pesticides and take the necessary
precautions against it. In this study, most of the poisoning cases were done for intentional reasons and with
the intention of suicide, which is consistent with the results of other studies (29). The existence of economic,
social, and cultural problems is among the important issues that can provide the basis for intentional
poisoning (29).
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Most of the poisoners were married. In the studies of Eizadi-Mood et al. (20) and Torkashvand et al.,
intentional poisoning was significantly higher in divorced and widowed individuals than in single and
married individuals. They found that the increase in mental pressure and problems caused by the breakdown
of the family foundation can be among the factors of suicide attempts in these people (30). Also, nearly half
of the pesticide poisoning deaths have been referred to these centers in summer and autumn. The results of
the studies of Eizadi-Mood et al., Adibelli et al., and Idiz et al. showed that most poisonings occurred in
spring and summer (20, 31, 32). This difference can be attributed to the use of pesticides in different seasons
of the year and in different geographical areas. However, when the cause of poisoning is evaluated, it is
believed that their use for suicide is not affected by the season and this issue may occur at any time of the
year. The fact that suicidal poisonings are the most frequent in all studies also supports this view (33). Nearly
one third of the dead people were poisoned due to intentional consumption. According to the report of the
World Health Organization, most intentional and suicidal poisonings occur in Asian countries and with
pesticides (34). In some countries, deaths from pesticide poisoning are declining, which may be attributed
to enacting laws banning the use of highly toxic pesticides in agriculture, a measure that has been effective
in other countries (35, 36). However, the high rate of suicide by poisoning may be related to various reasons
such as increased unemployment, urbanization, breakdown of the family support system, and economic
problems (37, 38).

The results of the present study showed that there was no statistically significant relationship between
mortality of patients and history of suicide attempts or mental illness. The results of a study by Eizadi-Mood
et al. showed a significant relationship between previous history of suicide attempts and self-harm with
pesticide poisoning, which is not consistent with the results of the present study (20). The results of a study
by Torkashvand et al. (30) and Manouchehri et al. (29) showed that there is a significant relationship
between people with a history of previous poisoning, psychiatric disorders and the use of drugs related to
current poisoning. In a systematic review, suicide attempt in Iran was associated with psychiatric disorders.
45% of the investigated people had a mental disorder (39). Since previous studies were only conducted on
people with suicide attempts, but the current study included all poisoned patients (intentionally and
accidentally) and was not specific to patients with suicide attempts, so this variable was not significant. The
results of the study by Barary et al. showed that more than half of the patients were women (51.7%) and
most cases of poisoning were seen in patients between 15 and 25 years (34.2%). It was also found that
suicide constitutes a large part of poisoning cases (65.6%) and women tend to commit suicide more than
men (64.3% vs. 35.7%, respectively) (16). In terms of age below 40 years and the number of cases of
poisoning with suicidal intent, it is consistent with this study, but in terms of gender, in the study of Barary
et al., the number of women was more than men. The reason for the difference could be that in our study,
only cases of poisoning with pesticides were examined, but in the study of Barary et al., all cases of
poisoning were examined, including pesticides, drugs and anabolic steroids, phosphides, alcohol, corrosive
agents, gases, heavy metals, and food.

The results of a study by Mehdizadeh et al. showed that the highest rate of poisoning is in the young
age group and due to suicide (40), which is consistent with the results of the present study in terms of
age group. The results of this study showed that the frequency of accidental poisoning with pesticides in
patients has a considerable rate, which indicates lack of awareness in the field of transportation, proper
storage and use of pesticides by users. Therefore, it is suggested to raise awareness about the methods
of pesticide contamination in the community, to teach the correct way to transport, store and use these
poisons, to encourage people to reduce the use of pesticides and to use alternative pest control methods.
In addition, the results of the present study showed that special attention should be paid to intentional
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poisoning by pesticides. Based on the results of this research, with changes in health policies at the city
level, it is possible to have public education programs for families with the aim of basic treatment measures
at home in possible cases of poisoning to reduce the prevalence and death rates caused by pesticide
poisoning.

One of the limitations of the current study is its retrospective nature, which ruled out the possibility of
clinical interviews to complete the self-reported data due to the impossibility of the clients being present at
the time of completing the questionnaires to answer the possible questions of the researchers. Also, due to
the incompleteness of some files, it was not possible to access its information. Statistics based on hospital
information in a limited period of time may not reflect the exact situation of poisoning in that area. This
research was done only in Babol and by reviewing hospital files and in a limited time, and it is necessary to
be careful to generalize the results and if possible, the reasons and factors should be compared by conducting
such a research in other places.
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