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Abstract
Background: Poisoning is a major public health problem and is one of the most frequent causes of emergency

hospital admissions. The aim of this study was to identify the main risk factors for unintentional childhood poi-
soning in Tehran, Iran and to suggest possible causes and preventative measures.

Methods: In this case-control study (case, n=140; control, n=280), two controls were selected for every case.
Controls were matched by age, sex, and date of hospital attendance. All children and their guardians were then
interviewed by the same person using a standard questionnaire that covered the demographic, behavioral, and
risk factors associated with accidental poisonings.

Results: The most common type of poisoning was related to narcotics (58.6%); and among the narcotics,
methadone was the most prevalent poisoning agent (74.7%). Multivariate conditional logistic regression model
revealed that addiction in the family (OR=14.6; 95% CI:6.2-34.6), previous poisoning (OR=7; 95% CI:2.4-
20.2), maternal occupation (OR=4; 95% CI:1.3- 12.3), and inaccessibility of poisoning products (OR=0.03; 95%
CI:0.01- 0.12) were the main risk factors in unintentional childhood poisoning.

Conclusion: Addiction in the family as a risk factor and inaccessibility of poisoning products as a protecting
factor were recognized to have the highest correlation with the unintentional child poisoning. These two factors
were considered as priorities in health education programs.
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Introduction
Poisoning is a major public health prob-

lem and is one of the most frequent causes
of emergency hospital admissions (1). Ac-
cording to the World Health Organization
(WHO) Global Burden of Disease (GBD)
project, an estimated 345,814 people of all
ages died worldwide due to accidental poi-
soning in 2004. Although the majority of
these accidental poisonings were among
adults, 13% occurred among children and
young people under the age of 20. Among

15–19 year-olds, poisoning ranks as the
13th leading cause of death (2).  A survey
of 16 middle-income and high-income
countries revealed that of the different ex-
ternal causes of unintentional injury and
death among children aged 1-14 years, poi-
sonings ranked fourth in 2000-01, after
road traffic crashes, fires and drowning (2).

Acute poisoning accounted for an esti-
mated 45,000 deaths annually in children
and young people under the age of 20 (3).
The global death rate from poisoning for
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children younger than 20 is 1.8 per 100,000
populations. This rate is 0.5 per 100,000 in
high-income countries, while it is four
times higher, at 2.0 per 100,000 in low-
income and middle-income countries (3).
Africa, the middle-income countries of Eu-
rope, and the Western Pacific region have
the highest rates of childhood poisoning. In
general, low-income and middle-income
countries have higher poisoning death rates
than high-income countries (3).

Many studies have been conducted about
the causes of poisoning and its distribution
in different parts of the world. The results
revealed a wide range of causes of poison-
ing and the findings varied with time and
regions. In Tehran, ingesting oil was the
most common cause of poisoning in chil-
dren during 1986 and 1991. Ingesting
drugs, however, has since been identified as
the cause of most poisonings in 1997 (4).
The pattern of poisonings has changed over
the past years. This change follows the in-
troduction of new poisonous products, the
increased number of new consumer prod-
ucts being introduced (5) and greater acces-
sibility and exposure of children to them
(5). Medical therapies can control most of
these poisonings, so they will not lead to
death. However, they will cause irreparable
damage to the economy, and the physical
and mental health of the families. In addi-
tion, the emotional burden and familial
anxiety caused by poisoning are significant
and should be considered when assessing
different aspects of this issue (6). The exist-
ing evidence suggests that epidemiological
information about poisoning is limited due
to lack of data. Given this assumption, it
appears that reliable information in low and
middle income countries is constrained (7).
There is little research on the epidemiology
of unintentional childhood poisoning in
Iran. Moreover, previous studies identify-
ing child and family related risk factors
through a case-control study are rare. The
related risk factors for childhood poisoning
are presented in this study, and the epide-
miology of such injuries is described
among children living in Tehran, Iran.

Methods
A hospital based case-control study was

performed. Data were collected from the
Loghman hospital in Tehran, the capital of
Iran. One hundred-forty consecutive cases
of unintentional poisoning were selected
from 10 March 2013 to 25 July 2013. The
participants were younger than 15 and had
been taken to the Pediatric Poisoning De-
partment of Loghman hospital. For every
case, two controls were selected from chil-
dren with suspected problems of the respir-
atory and digestive system or infectious
diseases who were taken to the outpatient
clinics of the hospital. Neurological and
metabolic diseases, brain infection and
trauma were considered as exclusion crite-
ria. Case and controls were matched by age
(within a six-month range), sex, and date of
hospital attendance. Informed consent was
obtained from the parents or guardians. The
same person interviewed all children and
their guardians, using a standard question-
naire that covered demographic, behavioral,
and risk factors of accidental poisonings.
The risk factors were as follows:  Maternal
occupation (Housewife, other), paternal
educational status (non-academic, academ-
ic), paternal smoking status, status of adult
supervision, previous poisoning, addiction
in the household, mental illness in the fami-
ly members, availability of poisoning prod-
ucts/substances and family size. The nature
of the study did not allow blinding of the
interviewer with respect to the case-control
status of the child. For all cases, infor-
mation was also obtained concerning type
and conditions of poisoning.  On the other
hand, usually we are not able to determine
the characteristics of the reference popula-
tion of the hospitals to which patients are
admitted. Therefore, it is more reasonable
to compare the patients and controls, who
are admitted to a specific hospital, and be-
long to the same community. This proce-
dure attempts to compensate any selection
bias of the hospital cases by selecting a
control group from the same reference pop-
ulation. Data were collected and analyzed
using Stata11. To evaluate the risk factors,
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univariate and multiple conditional logistic
regression analysis were employed. Finally,
the crude and adjusted odds ratios (OR)
with 95% confidence interval (CI) were
calculated.

Results
In this study, 140 poisoned children and

280 controls were investigated. The results
revealed that the most common types of
poisoning were related to narcotics 58.6%
(n=82) and medicinal products 30%
(n=42.)  Among the narcotics, methadone
was the most frequent poisoning agent with
75.6% (n=62). The main cause of metha-
done poisoning in all children was due to
the consumption of methadone that was
mistakenly put and maintained in wa-
ter/drink bottles by parents. Table 1
demonstrates the distribution of injury
characteristics of poisoned children admit-
ted to Loghman hospital. Most poisoning
incidents occurred in the living room or
bedroom 50% (n=70) and the kitchen 41.4
% (n=58).  In addition, the results indicated
that 25% (n=35) of the poisoned children
were alone and not under the care of par-

ents and other family members at the time
of the incident. The distribution of poi-
soned children versus the control group is
shown in Table 2.

Univariate conditional logistic regression
analysis was performed to identify the most
important factors affecting poisoning. To
track the non-important variables, the first
significance level for α error was set at 0.1.
The results of this analysis showed that ma-
ternal occupation, maternal education, pa-
ternal education, paternal smoking, mater-
nal smoking, status of supervision, previous
poisoning, addiction in the family, mental
illness in the family, unavailability of poi-
soning products and size of household have
a significant impact on the incidence of
poisoning in children (p<0.1) (Table 2).
Findings in the univariate analysis revealed
a significant association between the pres-
ence of addiction in the family and uninten-
tional childhood poisoning (OR=17.4; 95%
CI:8.7-34.6).

In the multiple conditional logistic re-
gression, using the stepwise method (back-
ward stepwise) and after adjusting for the
confounding variables,  significant as-

Table 1. Frequency Distribution of Unintentionally Poisoned Children by
Injury Characteristics (n=140)

No (%)Characteristics

82 (58.6)
42 (30)
9 (6.5)
3 (2.1)
2 (1.4)
2 (1.4)

Type of poisoning agent
Narcotics
Medication
Petroleum products
Carbon monoxide
House cleaning products
Other

62 (75.6)
10 (12.2)
10 (12.2)

Type of drug
Methadone
Opium
Other

70 (50)
58 (41.4)

7 (5)
5 (3.6)

Place
Living room/bedroom
Kitchen
Yard/garden
Other places

138 (98.6)
2 (1.4)

Outcomes of poisoning
Hospitalization
Death

124 (88.6)
14 (10)
2 (1.4)

Way of poisoning
Digestive
Respiratory
Other

35 (25)
105 (75)

Parental supervision
Absent
Present
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sociations were found between addiction in
the family OR=14.6 (95% CI:6.2-34.6),
previous poisoning OR=7 (95% CI:2.4-
20.2), maternal occupation OR=4 (95%
CI:1.3- 12.3) and unavailability of poison-
ing products OR=0.03 (95% CI:0.01-0.12)
and unintentional childhood poisoning (Ta-
ble 3). After eliminating the confounding
variables, we found a significant asso-
ciation between unavailability of poisoning
products as a protective factor and addic-

tion in the family, previous poisoning and
maternal occupation as the main risk fac-
tors associated with unintentional child-
hood poisoning (p<0.05).

Discussion
This study revealed that inaccessibility of

poisoning products was a protective factor,
and addiction in the family, previous poi-
soning and maternal occupation were the
main risk factors in unintentional childhood

Table 2. Distribution of Poisoned Children and Control Group and Univariate Conditional Logistic Regression Model
pOR (95% CI)Controls (%)Cases (%)Variable
--

40 (14.3)
164 (58.6)
76 (27.1)

16 (11.4)
84 (60)

40 (28.6)

Age (year)
≤1
2-4
>5

--
160(57.1)
120(42.9)

80 (57.1)
60 (42.9)

Sex
Male
Female

0.03Reference
2.2 (1.1 - 4.5)

264 (94.3)
16 (5.7)

123 (87.9)
17 (12.9)

Maternal occupation
Housewife
Other

<0.001Reference
0.86 (0.81 - 0.92)

49 (17.5)
231 (82.5)

13 (9.3)
127 (90.7)

Maternal education
Academic
Non-academic

< 0.001Reference
0.87 (0.82- 0.92)

69 (24.7)
211 (75.3)

16 (11.4)
124 (88.6)

Paternal education
Academic
Non-academic

< 0.001Reference
7.3 (4.4 to 12.2)

215 (76.8)
65 (23.2)

43 (30.7)
97 (69.3)

Paternal smoking
No
Yes

0.06Reference
8 (0.89 to 71.6)

279 (99.6)
1 (0.4)

136 (97.1)
4 (2.9)

Maternal smoking
No
Yes

-
-280 (100)

0
135 (96.4)

5 (3.6)

Status of supervision
Both parents
Other

< 0.001Reference
6.5 (3.3 to 12.8)

262 (93.6)
18 (6.4)

99 (70.7)
41 (29.3)

Previous poisoning
No
Yes

< 0.001Reference
17.4 (8.7 to 34.6)

257 (91.8)
23 (8.2)

53 (37.9)
87 (62.1)

Addiction in family
No
Yes

< 0.001
Reference

4.7 (2.4 to 9.1)
265(94.6)

15(5.4)
110 (78.6)
30 (21.4)

Mental illness in Family
No
Yes

< 0.001
Reference

0.03 (0.01 to 0.09)
270 (96.4)

10 (3.6)
75 (53.6)
65 (46.4)

Inaccessibility of poisoning products
Yes
No

< 0.001Reference
1.76 (1.4 to 2.3)

128 (45.7)
152 (54.3)

42 (30)
98 (70)

Household of size
< 4
≥4

Table 3. Odds Ratio and 95% Confidence Interval Derived from Multiple Conditional Logistic Regression Model
Variables OR CI  95% p
Maternal occupation 4 1.3 – 12.3 0.03
Previous poisoning 7 2.4 – 20.2 <0.001
Addiction in family 14.6 6.2 – 34.6 <0.001
Unavailability of poisoning products 0.03 0.01 – 0.12 <0.001
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poisoning. In this study, addiction in the
family had the largest odds ratio. In the de-
scriptive analysis, narcotics poisoning was
the most common type of poisoning in
children; and among narcotics poisoning,
methadone was found to be the most com-
mon form of poisoning featuring in 74.7%
of the occasions. Methadone is an addictive
synthetic opioid.  Unfortunately, the con-
sumption, Emergency Unit referral and
mortality due to Methadone overdose have
increased dramatically in the recent years.
For example, in Florida, USA, referral rates
to Emergency Services due to methadone
abuse increased by 612% from 1977 to
2004. Since the introduction of methadone
therapy in 2003 and its subsequent expan-
sion, more than 1,500 MMT centers have
been active in the U.S. (8). This dangerous
substance entered families unsafely causing
children to be exposed to accidental inges-
tion resulting in the increase in cases of
poisoning and death. The increasing con-
sumption of Methadone and the lack of
necessary actions to prevent poisoning by a
hazardous substance have caused a greater
likelihood of poisoning among children. In
Canada, despite some preventative strate-
gies such as drug distribution in containers
that children cannot open, marking toxic
medicines with warning labels, or forcing
pharmacists to explain about the medicines,
still there have been some cases of poison-
ing or even death from methadone (9). Un-
fortunately, the risk of child poisoning is
greater in Iran where such preventative
measures do not exist (8). Therefore, given
the significant methadone consumption in
the community, it is essential that families,
physicians and health workers have ade-
quate knowledge of the dangerous side ef-
fects of this drug. Educating parents about
the proper maintenance and storage of these
dangerous substances so that they are kept
out of reach of children, educating metha-
done users themselves as well as encourag-
ing doctors to provide adequate explana-
tions about this drug can all be very useful
(8). In this study, as is the case with other
studies previously conducted in this field,

previous poisoning of children was known
to be an important risk factor that was sig-
nificantly associated with child poisoning
(p<0.001). For example, in a hospital based
matched case-control study by Bilal Ahmed
conducted in Pakistan, previous poisoning
was identified as a risk factor (OR=8.6,
95% CI:1.7-43.5) (11). The elimination of
this factor by providing a safer household
environment together with extensive coun-
seling to parents would help prevent child
poisoning (10). In addition, making  poi-
sonous products unavailable to children and
keeping them in an inconvenient location
were identified as protective measures with
regards to the incidences of poisoning
(OR=0.03, 95% CI:0.01-0.12). These re-
sults are consistent with other similar case-
control studies, which have been carried
out in this field (10,11,13). For example, in
a hospital based matched case - control
study conducted in Brazil, children’s access
to poisoning products stored in a conven-
ient place  increased the probability of poi-
soning in children by 16 times (OR=16.59;
95% CI:2.86-96.20) (13). Child-resistant
packaging is one of the best-documented
achievements in preventing the uninten-
tional poisoning of children (96). In Eng-
land and Wales, unintentional poisoning
deaths of children aged under 10 years fell
steadily from 151 per 100,000 in 1968 to
23 per 100,000 in 2000 (23). Educating
parents and child careers about the proper
storage of toxic products and establishing
legislation to prevent the usage of unsuita-
ble containers by the manufacturers of the-
se products together with the application of
warning labels can substantially prevent the
incidence of poisoning among children.
Another significant risk factor in the devel-
opment of poisoning in children was ma-
ternal occupation (OR=4; 95% CI:1.3-2.3).
However, maternal occupation has not been
shown to be a significant risk factor in oth-
er studies (11,12). For example, in one
study conducted in Iran by Soori, this factor
has not been detected as significant
(OR=1.3; 95% CI:0.6-2.6) (12). Parental
supervision was also identified as a signifi-
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cant risk factor. It may be argued that ma-
ternal occupation outside the home some-
how detracted from mother-to-child super-
vision. This result is consistent with other
studies done in this field (11,12). Maternal
occupation was not significant in the cited
studies, and this may be because parental
supervision and maternal occupation have
been put in the model simultaneously, and
this factor has been removed from the final
model as a confounding variable. Moreo-
ver, in some studies, a significant associa-
tion was found between poisoning occur-
rence and child supervision by another
child or grandparents (16-19). In this study,
other factors such as paternal education,
maternal education, paternal smoking, ma-
ternal smoking, mental illness in the family
and size of the household were identified as
confounding factors, and this is consistent
with the results of other studies conducted
in this field (11,12).

Furthermore, this study, like many other
case-control studies may face differential
misclassification. Since the case groups
were aware of their illness, they may have
more readily remembered possible factors
associated with their illness than the control
group. In this case, recall bias between cas-
es and controls would not occur equally
and may cause a misclassification between
the case and control groups, and may there-
fore confound the results. Use of hospital
controls is one of the most common meth-
ods to control recall bias. In this study, we
used hospital controls to mitigate the recall
bias. Despite all of these methods used to
decrease this bias, one of the limitations of
this study was that usually hospital controls
are different from the general population,
meaning that the occurrence of exposure
and risk behaviors in the hospital controls
is greater than the general population, and it
can be affected by these factors. However,
the Loghman hospital is a referral center
for the poisoned children (cases), but there
were not any referral centers for the control
group, and this may have affected the re-
sults.

Conclusion
Addiction in the family, maternal occupa-

tion and previous poisoning as risk factors
and inaccessibility of poisoning products as
a protecting factor were identified to have
the highest correlation with the uninten-
tional child poisoning. These four factors
were suggested to be considered as priori-
ties in health education programs.
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