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Introduction
Poisoning is a serious problem and one of the most common 
causes of hospital emergencies in many countries.[1‑3] 
According to the World Health Organization, suicide 
by chemicals annually accounts for nearly one million 
deaths worldwide due to pesticides.[4] The pattern of 
poisoning varies according to the socioeconomic, cultural, 
technological, and agricultural situation of countries.[5‑7] 
Mortality rates due to poisoning have been varied in 
different parts of the world due to the introduction of new 
drugs and chemicals.[8]

Poisoning is the third leading cause of death in developing 
countries, the fifth cause of referring to hospital and the second 
cause of death among inpatients.[9] Meanwhile, the mortality 
rate due to drug poisoning in underdeveloped countries is four 
times that of developed countries.[10] Insecticides are the most 
common cause in developing countries.[4]

In developing countries, we are encountering with increasing 
prevalence of intoxication due to weak pharmaceutical and 
chemical regulations, lack of monitoring systems, and easy 
access to toxic drugs and chemicals that could explain higher 
poisoning mortality rates.[8]
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In Iran, poisoning is one of the most common causes of 
hospitalization[11] and opioids are the most common cause 
of lethal poisoning.[12] Factors associated with probability 
increment in the lethality of poisoning are age over 60 years, 
suicidal ideation, similar previous manners, psychological 
and social stress, chronic or severe illness, drug addiction, 
psychosis, and lack of a supportive family system.[13]

Iran has the greatest increase in suicide‑related deaths among 
the Eastern Mediterranean region and Islamic countries. Age, 
male gender, and somatic disorders were the most important 
predictors of death due to suicide.[14]

The aim of this study was to investigate the frequency of 
poisoning mortality in the period of 5 years. In addition, we 
aimed to determine the epidemiological and intoxication 
factors that could influence toxicity‑related deaths.

Materials and Methods
This is a descriptive‑analytical cross‑sectional study (ethical code: 
IR.MUI.MED.REC.1398.619) which was conducted in 2020 on all 
patients who were poisoned and died during the years 2014–2019 
in Isfahan Clinical Toxicology Department of Khorshid Hospital. 
The inclusion criteria were the presence of any types of poisoning 
leading to death. When incomplete file information was more than 
10%, it was considered as the exclusion criteria.

Based on the objectives of the study and the research questions, 
a checklist was prepared and all the required information 
was extracted from the patients’ records and entered into 
the checklist. These data included sex, age, marital status, 
nationality, place of residence, cause of poisoning (substance 
use,[15] suicide, accidental suicide), type of poisoning agent, 
manner of poisoning  (gastrointestinal, cutaneous, inhaled, 
or injected), the time interval between exposure to the toxic 
substance and admission to the hospital, the time interval 
between poisoning and death, length of hospitalization, history 
of suicide, and substance use. Due to the unavailability of 
toxicological screen in autopsy specimen, the probable cause 
of death is recorded in the mentioned cases.

The collected data were analyzed using SPSS‑26 software 
(SPSS Inc., Chicago, IL, USA). At the level of descriptive 
statistics, the indicators of mean, standard deviation, and 
frequency were used. The means were analyzed based on 
Mann–Whitney and Chi‑square tests. Progressive analysis 
was performed with independent t‑test, ANOVA, and Kruskal–
Wallis test. If the data did not show a normal distribution, 
nonparametric tests were used. P < 0.05 was considered as 
significant differences.

Results
The number of died patients due to poisoning was 280; 16 cases 
were excluded from the study due to incomplete records. From 
the years 2014 to 2019, about 54, 52, 55, 61, and 58 patients 
died in the poisoning service, respectively. Considering that 

7288, 7416, 6401, 6467 and 6615 patients have been admitted 
to the poisoning ward in these 5  years; The frequency of 
deaths was 0.7%, 0.85%, 0.89%, 0.86%, 0.92% and 0.84% in 
total, respectively. About 41.8% died in the ward and 58.2% 
in the intensive care unit. The mean age of the subjects was 
42.33 ± 20.097 (with minimum age of 7 and maximum age of 
90 years). Most of them were Iranians 257 (97.3%) and only 
7 (2.7%) non‑Iranians.

The causes of death were as accidental overdose subsequent 
to substance use (73, 26.9%), suicide (155, 63.2%), accidental 
use (18, 7.3%), and homicide (one patient). One hundred and 
seventy‑five of these patients lived in Isfahan. Of these, 93 
had a history of substance use disorder, 90 had a history of 
opioid use, 12 had a history of stimulant use, and 17 had a 
history of alcohol use. The mean time from intoxication to 
admission to emergency department (ED) was 6.25 ± 7.51 h, 
the mean time for hospitalization was 287.50 ± 116.53 h, 
and the mean time from consumption to death was 
163.6  ±  103.34  h. The mean time for hospitalization was 
116.53 ± 287.5 hours and the mean time from consumption 
to death was 103.34 ± 166.57 hours.

As shown in Table 1, the mean age of married patients was 
significantly higher than single patient, and the mean age of men 
who died of poisoning was higher than women (P < 0.001). In 
addition, the mean time between exposure of toxin and death was 
higher in married subjects than single subjects (P = 0.02) and was 
more in men than women (P = 0.004). The results showed that 
the mean time of hospitalization in men was significantly higher, 
compared to women (P = 0.006). A comparison of the cause of 
death due to poisoning among men and women showed that the 
main cause in men was related to use and suicide manner, but in 
women, the important cause was suicide (P = 0.004). Moreover, 
the suicide rate was higher in married patients than the single 
ones (P = 0.03) and more in men than women (P = 0.001).

The analysis of the type of toxic substance based on sex 
and marital status is shown in Table  2. The differences 
between the two genders based on the type of toxic substance 
were statistically significant  (P  <  0.001). However, in a 
more detailed analysis, this difference was significant for 
pesticides (P = 0.004), paraquat (P = 0.001), and aluminum 
phosphide (P = 0.03).

The most common causes of death were pesticides 
poisoning (n = 121), especially paraquat (n = 48) and Aluminum 
phosphide (n = 45), and multidrug poisoning (n = 48).

Table 2 lists the frequency of deaths due to poisoning with 
paraquat and aluminum phosphide alone and in combination 
with other pesticides, as well as deaths due to each drug alone 
or in the form of multidrugs. Opioids have been implicated in 
the deaths of 77 patients, either directly or in combination with 
other drugs and toxins.The type of toxic substance based on 
the age groups (under 10 years, 10–19, 20–29, 30–39, 40–49, 
50–59, 60–69, and over  70  years old) was analyzed, and 
nonsignificant difference was observed (P = 0.258).
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Table 1: Comparison of demographic and poisoning factors based on gender and marital status in poisoning‑related 
deaths

Variables Sex Marriage

Female (n=71), 
n (%)

Male (n=193), 
n (%)

P Married (n=174), 
n (%)

Single (n=90), 
n (%)

P

Age (years), mean±SD 33.65±16.53 45.53±20.38 <0.001 50.27±19.30 26.99±10.39 <0.001
Time between consumption and 
admission to hospital (h), mean±SD

6.03±7.81 6.34±7.43 0.79 6.93±7.88 4.95±6.63 0.07

Time between consumption until 
death (h), mean±SD

62.66±107.05 117.73±181.18 0.004 122.20±192.31 67±90.54 0.02

Hospitalization period (h), mean±SD 58.05±99.25 138.05±328.48 0.006 118.06±230.37 113.59±375.16 0.90
Type of poisoning

Misuse (73) 8 (11) 65 (89) 0.004 55 (75.3) 18 (24.7) 0.135
Suicide (156) 51 (32.7) 105 (67.3) 98 (62.8) 58 (37.2)
Accidental (18) 5 (27.8) 13 (72.2) 12 (66.79) 6 (33.3)

Route of poisoning
Ingestion (246) 69 (28) 177 (70) 0.29 164 (66.7) 82 (33.3) 0.70
Injection (6) 0 6 2 (33.3) 4 (66.7)
Inhalant (10) 2 (20) 8 (80) 7 (70) 3 (30)

History of suicide
Yes (42) 20 (47.6) 22 (52.4) 0.001 22 (52.4) 20 (47.6) 0.03

History of addiction
Yes (93) 10 (89.2) 83 (10.2) <0.001 68 (73.1) 25 (26.9) 0.09

SD: Standard deviation

Table 2: Frequency of the type of toxic substance based on sex and marital status in poisoning‑related deaths

Type of toxic substance (n) Marriage Sex

Married 
(total=232), n (%)

Single 
(total=42), n (%)

P Female 
(total=116), n (%)

Male (total=244), 
n (%)

P

Multidrug (48) 26 (54.2) 22 (45.8) 0.154 24 (50.0) 24 (50.0) 0.001
Antianxiolytics (30) 20 (66.7) 10 (33.3) 16 (53.3) 14 (46.7)
Atypical antidepressants (3) 2 (66.7) 1 (33.3) 2 (66.7) 1 (33.3)
Beta blockers (9) 7 (77.8) 2 (22.2) 6 (66.7) 3 (33.3)
Anticonvulsants (6) 4 (66.7) 2 (33.3) 3 (50.0) 3 (50.0)
Antipsychotics (9) 5 (55.6) 4 (44.4) 4 (44.4) 5 (55.6)
Tricyclic antidepressant (9) 6 (66.7) 3 (33.3) 4 (44.4) 5 (55.6)
 Selective serotonin reuptake inhibitor (6) 4 (66.7) 2 (33.3) 2 (33.3) 4 (66.7)
Nonsteroidal anti‑inflammatory drugs (3) 1 (33.3) 2 (66.7) 1 (33.3) 2 (66.7)
Antihyperglycemic agents (3) 2 (66.7) 1 (33.3) 1 (33.3) 2 (66.7)
Simple analgesics (2) 2 (100.0) 0 (0.0) 2 (100.0) 0 (0.0)
Calcium channel blockers (3) 2 (66.7) 1 (33.3) 1 (33.3) 2 (66.7)
Anticholinergics (2) 2 (100.0) 0 1 (50.0) 1 (50.0)
Pesticides (121) 78 (64.5) 43 (35.5) 28 (23.1) 93 (76.9)
Paraquat (48) 35 (72.9) 13 (27.1) 4 (8.3) 44 (91.7)
Aluminum phosphide (45) 22 (48.9) 23 (51.1) 17 (37.8) 28 (62.2)
Lead (2) 2 (100.0) 0 0 (0.0) 2 (100.0)
Cyanide (2) 1 (50.0) 1 (50.0) 1 (50.0) 1 (50.0)
Gases (2) 1 (50.0) 1 (50.0) 1 (50.0) 1 (50.0)
Opioids (77) 56 (72.7%) 21 (27.3%) 16 (20.8%) 61 (79.2%)

Ninety‑three (35.2%) patients had the history of substance use; 
the frequency of the type of substance used by died patients 
based on gender and marital status is shown in Table 3. It was 
shown that the history of substance use was more in men and 
married patients when compared with women (P = 0.009) and 
single patient (P = 0.026).

Discussion
Early diagnosis and appropriate treatment of poisoning are 
vital and it can save the lives of these patients. Therefore, 
understanding the general pattern of poisoning in different 
parts of countries is of great importance.
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Table 3: Comparison of substance use based on gender and marital status in poisoning‑related deaths

Substance type Marriage Sex

Married 
(total=92), n (%)

Single 
(total=48), n (%)

P Female 
(total=10), n (%)

Male 
(total=130), n (%)

P

Opium (50) 41 (82.0) 9 (18.0) 0.026 4 (8.0) 46 (92.0) 0.009
Methadone (28) 20 (71.4) 8 (28.6) 0 28 (100.0)
Heroin (10) 4 (40.0) 6 (60.0) 0 10 (100.0)
Tramadol (2) 2 (100.0) 0 1 (50.0) 1 (50.0)
Methamphetamine (10) 5 (50.0) 5 (50.0) 2 (20.0) 8 (80.0)
Cannabis (2) 1 (50.0) 1 (50.0) 1 (50.0) 1 (50.0)
Alcohol (17) 8 (47.1) 9 (52.9) 2 (11.8) 15 (88.2)
Polysubstance abuse (21) 11 (52.4) 10 (47.6) 0 21 (100.0)

In this study, about 63.2% causes of deaths were due to 
suicide and 26.9% were due to accidentally overdose. In 
addition, 35.2% of the dead had a history of substance use. 
The difference in poisoning between men and women could 
be partly explained by social differences, including improved 
literacy and increased life expectancy for women in Iran.

Churruca and Mitchell[16] reported that during 2001–2013, 
there were 17,895 deaths from drug poisoning in Australia. The 
number of deaths due to drug poisoning has increased during 
this 13‑year period. Nearly two‑third of the deaths were male, 
with the highest mortality rate occurring in adults aged 30–49 
which is consistent with our study, but unintentional way in 
this study was 48.3%–66.3% while in our study, 7.3% of the 
cases were accidental poisoning.

In China, the main risk factors for unintentional poisoning 
were the men Chinese, villagers, and the elderly patients, use 
of alcohol, drugs, and occupational hazards.[17,18] This gender 
difference wsa similar to our study and could be explained that 
men are more involved in social communication than women.

The highest mortality rate was due to pesticides and suicide 
among people over 15‑year old, although this poisoning has 
been declining. This is consistent with our study that the highest 
mortality rate was due to pesticides.

According to a study in the United States,[19] from 1999 to 2017, 
deaths by drug overdose in both urban and rural regions have 
increased. The mortality rate due to overdose of heroin was 
higher in major cities than rural areas. In our study, according 
to this point that most our patients lived in Isfahan not rural 
area, we did not separate these areas. We can describe this 
similarity to opioid‑related deaths in two population.

Kordrostami et al.,[20] from 2011 to 2015, it was stated that 1667 
of suicides were investigated by Tehran Forensic Medicine 
Organization in Iran, of which 674  (40.43%) had positive 
results for drugs and pesticides in postmortem samples. Of 
these, 68.55% were men and 31.45% were women. The mean 
age of the dead patients was 32.61 ± 13.7 years. Poisoning was 
the most important method of suicide in the young subjects. 
Aluminum phosphide was the most toxic substance detected in 
postmortem samples, followed by opioids, methamphetamine, 

organophosphates, cyanide, and strychnine. Comparing 
the results of that study with ours, although the mean age 
of deceased patients in Tehran was lower than Isfahan, the 
type of poisoning leading to death and the gender of the 
deceased patients were similar. Considering the easy access 
to prescription drugs as well as pesticides, it seems that people 
have chosen these two available methods for suicide.

Khodabandeh et al.[21] presented that, multiple drug toxicity 
and opioid poisoning were the most common causes of acute 
poisoning  (27.5% and 27.1%, respectively). Like to our 
results, the mean time interval between acute poisoning until 
ED admission and duration of hospitalization until death were 
5.6 ± 1.2 and 8.3 ± 0.7 h, respectively. There was a significant 
relationship between death due to acute poisoning and gender 
and age group, place of referral, type of toxic substance, and 
time interval from consumption to admission. As in our study, 
a history of suicide and self‑harm was less common among 
the deceased patients.

In a study by Gheshlaghi et al.,[22] the poisonings cases leading 
to death who referred to the forensic organization in Isfahan 
in the period of 2010–2014 were investigated. In this study, 
1590 patients died due to poisoning during this period and it 
was shown that the most common cause of death was drug 
poisoning (48%). About 60.1% of deaths were due to suicide. 
However, the mortality rate due to poisoning in our study has 
been constantly declining, and the type of poisoning leading 
to death has changed from drugs to pesticides. Another 
explanation is that the study population between ours and 
Gheshlaghi  et  al.[22] is different. In addition, it should be 
considered that a number of opiate poisoning patients have 
been referred directly to forensic medicine due to death at 
home and have not been recorded in the hospital statistics.

The increased prevalence of psychiatric illnesses, low price, 
and easy access to a variety of drugs and drug use leads to the 
spread of poisoning with these drugs and substances. However, 
reducing the percentage of fatal poisoning with these drugs 
could be explained by closer monitoring of the drug supply 
chain and strengthening treatment and care management in the 
poisoned ED with increasing the public awareness and paying 
more attention to poisonings in the society.
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Conclusion
Pesticides were the main cause of fatal poisoning in our 
study. Increased access to toxic agents by victims, inadequate 
monitoring of the distribution of pesticides, and insufficient 
attention to educational programs in the community are the 
major causes. The results of our study reveal the importance 
of poisoning as a cause of mortality and reduction of life 
expectancy due to affecting young people. It is suggested that 
more preventive measures should be taken by the relevant 
agencies in the field of increasing and raising the level of public 
awareness in this regard.
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