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Abstract

Background: Poisoning is dangerous and common in children. We evaluated the epidemiological pattern of acute pediatric poi-
soning and its recent changes in Mashhad.
Objectives: The current study aimed to evaluate the epidemiological pattern and recent changes of APP in Mashhad city during
2011- 2013.
Patients andMethods: This cross sectional/descriptive study was performed based on the data (including age, sex, home address,
and diagnosis) recorded in the hospital information system (HIS) regarding children admitted to pediatric toxicology unit of Imam
Reza Hospital, the only referral hospital in Mashhad, during 2011 - 2013.
Results: Over the three years, 1701 children (53% male) aged 60.57± 1.95 months were hospitalized. The number of acutely poisoned
children (APC) and the proportion of APC to the total number of pediatric admissions were 519 (14.1%) in 2011, 472 (13.5%) in 2012, and
710 (18.1%) in 2013 (P < 0.0001). However, the pediatric to adult poisoning ratio (9.7%, 8.9%, and 8.5%) did not change significantly (P
= 0.0561) over the years. The APC cases became older from 55.6 ± 2.3 months in 2011 to 70.0 ± 2.7 months in 2013 (P < 0.0001). The
leading cause of APC was opium (179) in 2011 that decreased to 117 in 2013 (P < 0.0001), whereas the methadone induced APC raised
from 144 to 252 (P = 0.0303).
Conclusions: The number of APC increased in this area over the period of the study. The pattern of pediatric poisoning changed
from a traditional opium poisoning to methadone overdose from 2011 to 2013, which may be due to the changing pattern of addic-
tion and increased availability of methadone in the houses of addicted parents.
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1. Background

Acute pediatric Poisoning (APP) is common in the most
countries (1, 2). More than 2 million APPs (< 6 years old) an-
nually are reported to American association of poisoning
control center (3). In recent years, opiate, anti-depressants
and cardiovascular drugs have been the leading causes of
poison-related fatalities in young children (4, 5). APP is a
common problem in Mashhad city located in the North
East of Iran. According to the unpublished recorded data
over the recent years, 500 to 700 cases of APP have been an-
nually admitted to pediatric toxicology unit of Imam Reza
hospital (IRH), affiliated to Mashhad University of Medical
Sciences (MUMS).

APP is one of the most common medical emergencies
that comprise about 2.3% of all pediatric admissions (6, 7).

The incidence rate of APP is in rage of 0.74 % to 7.6% (2, 8)
while the mortality rate is about 3% - 5% (9). APP is the fifth
unintentional cause of death in children in Iran (10).

The pattern of APP may change over time and may
follow various patterns in different parts of the world (6,
11). Epidemiological data, particularly changing pattern of
APP, is required for health planning and prioritizing the fi-
nancial resources (12).

2. Objectives

The study aimed to evaluate the epidemiological pat-
tern and recent changes of APP in Mashhad city during 2011
- 2013.
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3. Patients andMethods

This cross sectional/descriptive study was performed
on acutely poisoned children who admitted in pediatric
toxicology unit of IRH, MUMS, Mashhad, Iran, between 2011
and 2013. The admitted children in IRH pediatric toxicol-
ogy unit that were poisoned less than 24 hours earlier were
included in the study. IRH pediatric toxicology unit of
MUMS is the only pediatric toxicology ward in Mashhad;
therefore, all APPs in the city are referred to this ward. Pedi-
atric toxicology unit is a joint venture between the depart-
ments of clinical toxicology and pediatrics that was estab-
lished in 2010. The academic clinical staff is provided by
the clinical toxicology department (two pediatric toxicol-
ogists) and the clinical resident and nursing care are sup-
ported by the pediatric department.

The patients’ information including age (in month),
sex, type of poisoning, and residence addresses was col-
lected based on the data recorded in the hospital informa-
tion system (HIS).

Mashhad city has 13 municipal divisions (Figure 1). We
summarized the patients’ addresses based on the munic-
ipal divisions. We compared the children methadone poi-
soning rate based on the numbers of pediatric poisoning
per one million citizens who live in each municipal divi-
sion of Mashhad through 2011 - 2013, however, the fertility
rates varied in different divisions of the city, as mentioned
in limitations.

Statistical analysis of all variables was performed by
using SPSS (version 11.5). A two-way repeated-measures
ANOVA was used to evaluate differences in continuous nu-
merical variables and means of different groups. Tukey t-
test was performed as posttest. Kruskal-Wallis, ANOVA, and
Mann-Whitney tests were used as appropriate. Fisher exact
orχ2 tests were used to evaluate differences in sex rate and
annual frequency. The alpha level was set at 0.05.

4. Results

During 2011 - 2013, a total number of 1471 children (53%
male) aged 60.57 ± 1.95 months were hospitalized. The
number of annual poisoning admissions was 519 in 2011,
472 in 2012, and 710 in 2013. The total number of APP admis-
sions and the percentage of poisoning cases in the years
2011 to 2013 were 3699 (14.1%), 3491(13.5%), and 3920(18.1%),
respectively (P < 0.0001). However, the proportion of
APP to adult poisoning cases (9.7%, 8.9%, and 8.5%) did not
change significantly (P = 0.0561) over the years (Table 1).

The sex ratio of the patients was unchanged over the
years, however, the mean age of admitted poisoned chil-
dren raised significantly (P < = 0.0001) (Tables 2 and 3).

The youngest child was a 3 day old infant who was in-
toxicated by opium and the oldest one aged 168 months
who had antidepressant drug overdose. All admitted chil-
dren were discharged except one 18-month child who was
intoxicated by methadone and expired.

The leading causes of APP during 2011 - 2013, were
Opium, Methadone and Benzodiazepines (BZD) (Table 4).
During 2011 - 2013, the frequency of opium (P < 0.0001) and
toxic plant poisonings (P = 0.0015) decreased while the fre-
quency of methadone (P = 0.0303) and acetaminophen poi-
sonings (P = 0.0436) increased (Table 4). In 2011, the most
common cause of APP was opium (34.5%) in infants with
mean age of 22.3 ± 2.2 months from whom, 55.4% were
male, whereas methadone poisoning was the first rank in
2013 (35.5% of total poisonings, infant’s mean age of 52.2
± 3.2 months, 59.1% male). The frequency of overdose with
other drug such as amphetamines and tramadol increased
but not statistically significant (Table 4).

Due to the significant increase in the rate of pediatric
methadone poisoning, we investigated the geographic res-
idence based on patients’ home address. The propor-
tions of acute pediatric methadone poisoning to one mil-
lion citizens living in each municipal division in Mashhad
through 2011 - 2013 are summarized in Figure 1 and Table
5. The highest frequency of methadone-poisoned children
was in the 13th municipal division (P < 0.0001). The fre-
quency of methadone poisoned-children significantly de-
creased in the 1st, 2nd and 8th municipal divisions, while it
significantly increased in the 7th municipal division.

5. Discussion

According to the results, increasing trend in the num-
bers of APP over the years 2011 - 2013 was evident (Table 1).
Raising the number of APP and the proportion of APP to
all pediatric admissions may be due to the availability of
drugs or medicines at homes (13). The constant ratio of APP
to adult poisonings despite the increasing numbers of APP
may bring this idea to the mind that other factors could be
involved in the raising numbers of total poisoning, adult
poisoning, and APP (14, 15). The sex ratio (53.1% male) of
our cases did not change significantly over the period of
the study, which was similar to the reports of Joghatae et
al. (16) and Farnaghi et al. (17).

The number and pattern of APP have recently been
changed in the region of the study. Similar changes have
been reported from other regions (5). Socio-economic
problems, lack of knowledge, introduction of new drugs
and new formulations of pharmaceuticals, drug availabil-
ity, demographic changes, and high rate of availability of
drugs of abuse, and some new medical treatment pro-
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Figure 1. Thirteen Municipal Divisions of Mashhad and Mean Size of Population in Each Division

grams e. g., Methadone Maintenance Therapy (MMT), may
be the causes of these changes (1, 14, 18).

The mean age of poisoned children also resembles the
mean age reported in some other studies (16, 19, 20). How-
ever, in our study, the mean age significantly increased
over the years of the study from 2011 to 2013 (Table 2); this
trend may be due to the increased numbers of older chil-
dren poisoned by methadone or the other medicines.

The most common causes of children poisonings in

our study were related to Methadone, Opium, and Benzo-
diazepine, whereas in the report of Joghataee et al. (2001)
(16), the most common causes of APP included hydrocar-
bon, opium, and pharmaceuticals. However, the most
common pharmaceutical cause of poisoning in children,
was attributed to Benzodiazepine (16).

Based on our results, it seems that the mean age of
opium poisoned children was lower (22.3 ± 2.2 months)
than the mean age of children poisoned with other types
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Table 1. Total Number of Poisoned Children and the Summary of χ2 Test Results for Comparison of Total Number of Pediatric Admissions and Adult Poisoning Admissions

2011 2012 2013 P value

Total number of children admitted to pediatric ward 3669 3491 3920

Total number of poisoned children admitted to pediatric toxicology unit 519 472 710

Percentage of poisoned children to total admitted children, (%) 14.14 13.52 18.11 < 0.0001

Total number of poisoned adults admitted to toxicological ward 5319 5273 8301

Percentage of poisoned children to total poisoned adults, (%) 9.7 8.9 8.5 0.0561

Table 2. Summary of the Children Mean Age (in Month) Analysis Based on the Different Causes of Acute Pediatric Poisoning

Cause of Intoxication Mean Age± SD (Month) P Valuea

2011 2012 2013

Opiumand opiate

Total 39.9 ± 2.2 43.3 ± 2.3 53.0 ± 3.0 0.0009b

Opium 22.3 ± 2.2 23.6 ± 2.4 19.4 ± 3.2 0.731

Methadone 54.7 ± 3.3 51.4 ± 2.6 52.2 ± 3.2 0.31

Buprenorphine 24.0 ± 3.1 21.6 ± 4.4 34.0 ± 5.0 0.999

Tramadol 78.6 ± 12.4 98.3 ± 12.5 113.2 ± 9.7 0.0977

Amphetamines

Total 36.0 ± 9.2 49.5 ± 13.5 43.0 ± 9.4 0.779

Medicine

Total 97.4 5.6 84.6 5.8 101.4 5.0 0.1126

Acetaminophen 102.3 ± 14.2 95.0 ± 14.9 131.1 ± 11.8 0.176

Tricyclic antidepressant 68.5 ± 12.4 83.0 ± 15.7 121.3 ± 13.5 0.02b

Benzodiazepine 106.2 ± 7.8 79.1 ± 7.3 86.5 ± 6.8 0.038b

Antipsychotic 72.4 ± 24.9 80 ± 49.0 84.7 ± 21.7 0.878

Antihistamines 125.1 ± 19.0 76.1 ± 20.9 101.6 ± 14.2 0.78

Others

Total 86.1 8.2 86.1 8.17 101.4 13.2 0.4944

Carboxyhemoglobin 42.5 ± 41.5 94.0 ± 19.1 106.6 ± 18.4 0.609

Pesticide 108 ± 32.0 88.0 ± 47.2 99.0 ± 37.7 0.938

Envenomation 107.5 ± 15.7 93.9 ± 10.1 109.0 ± 23.3 0.757

Plant 65.9 ± 9.6 72.0 ± 106 71.0 ± 42.0 0.917

Total

Total 55.6 ± 2.3 55.0 ± 2.2 70.0 ± 2.7 0.0001b

aData were analyzed by ANOVA test; Kruskal-Wallis, ANOVA, and Mann-Whitney tests were used as appropriate.
bStatistically significant.

of poisons. It may be due to the parents’ tendency to give
opium to their children for treating diarrhea, cough, som-
nolence, and infantile colic, as well as due to accidentally
ingestion of opium by children.

The mean age of methadone poisoned children in our

study was similar to that reported from other hospitals in
Iran (17, 21). Methadone is a synthetic µ-opioid-receptor
agonist that is used both for treatment of chronic pain
and as methadone maintenance therapy (MMT) for opi-
oid dependency (22). This opiate not only allows patients
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Table 3. The Frequency of Different Causes of Acute Pediatric Poisoning Based on Gender

Cause of Intoxication Male, (%) P Valuea

2011 2012 2013

Opiumand opiate

Total 56 57 54 0.843

Opium 55 57 59 0.836

Methadone 60 59 59 0.937

Buprenorphine 100 60 70 0.24

Tramadol 39 48 29 0.25

Amphetamines

Total 45 56 71 0.184

Medicine

Total 45 43 37 0.4318

Acetaminophen 23 41 36 0.694

Tricyclic antidepressant 47 61 38 0.458

Benzodiazepine 40 45 40 0.956

Antipsychotic 60 50 55 0.458

Antihistamines 57 45 30 0.345

Others

Total 58 41 50 0.4075

Carboxyhemoglobin 33 20 37 0.237

Pesticide 40 50 40 0.943

Envenomation 69 45 75 0.404

Plant 60 60 75 0.975

Total

Total 53 54 51 0.632

aData were analyzed by χ2 .

to abstain from activities associated with procurement
and administration of the abused opioid, but also elim-
inates much of the morbidity and mortality associated
with illicit drug abuse (23). Due to the establishment of
a large number of outpatient drug recovery clinics for
MMT in Mashhad in recent years, that let patients taking
drugs especially methadone syrup home, a larger amount
of this opiate is available at homes (21, 24). In recent
years, to prevent methadone abuse through illegal selling
and to improve patients’ compliance, methadone provi-
sion has been changed from pills to syrup in this area;
therefore, it might induce more pediatric poisoning. Lack
of knowledge about methadone and its side effects may
have affected the rate of pediatric poisoning. Also, high
doses in syrup (5mg/mL) can be more toxic for children
(18). Furthermore, home storage of drugs in inappropri-

ate containers, such as juice containers or baby bottles,
may be a cause of accidental methadone ingestion by chil-
dren. Administration of methadone syrup instead of safe
drugs such as acetaminophen or diphenhydramine syrup
by parents to children may also cause over dosages (24).
Such events can be anticipated because methadone is fre-
quently formulated as a palatable liquid and may not be
distributed in child resistant containers. Unfortunately,
children death by methadone poisoning is frequent (24-
26).

As the pattern of methadone pediatric poisoning has
changed through 2011 - 2013 in this area, we focused on
the geographic location of the patients in the city. There
are 13 municipal divisions in Mashhad. We investigated
the rate of pediatric poisoning with methadone in each
municipal division per one million civilians. We found
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Table 4. The Frequency of Different Causes of Acute Pediatric Poisoning Based on Year of Admissiona

Cause of Intoxication 2011 2012 2013 P Valueb

Opiumand opiate

Total 357 (68.8) 326 (69.1) 445 (62.7) 0.0269c

Opium 179 (34.5) 135 (28.6) 117 (16.5) < 0.0001c

Methadone 144 (27.7) 159 (33.7) 252 (35.5) 0.0303*

Buprenorphine 6 (1.2) 5 (1.1) 18 (2.5) 0.081

Tramadol 28 (5.4) 27 (5.7) 58 (8.2) 0.0994

Amphetamines

Total 11 (2.1) 16 (3.4) 20 (2.8) 0.4729

Medicine

Total 109 (21.0) 96 (20.3) 209 (29.4) 0.0002c

Acetaminophen 21 (4.0) 17 (3.6) 46 (6.5) 0.0436c

Tricyclic antidepressant 17 (3.3) 13 (2.8) 26 (3.7) 0.6927

Benzodiazepine 59 (11.4) 53 (11.2) 105 (14.8) 0.1042

Antipsychotic 5 (1.0) 2 (0.4) 9 (1.3) 0.3377

Antihistamines 7 (1.3) 11 (2.3) 23 (3.2) 0.1016

Others

Total 36 (6.9) 31 (6.6) 31 (4.4) 0.1091

Carboxyhemoglobin 3 (0.6) 6 (1.3) 8 (1.1) 0.4966

Pesticide 5 (1.0) 4 (0.8) 5 (0.7) 0.6166

Envenomation 13 (2.5) 11 (2.3) 14 (2.0) 0.5247

Plant 15 (2.9) 10 (2.1) 4 (0.6) 0.0015c

Total

Total 519 (100.0) 472 (100.0) 710 (100.0)

aValues are expressed as No. (%).
bData were analysis by χ2 test.
cStatistically significant.

that the zone of high incidence of methadone intoxication
changed from the first and second municipal divisions,
which are recognized as high economic areas, to 7th mu-
nicipal division, as a low economic area (Figure 1 and Table
5). This may show the variation of socioeconomic level in
parents, the change in addiction pattern, the change in ge-
ographical distribution of abstinence therapy clinics, and
possible other types of addiction. Also, it may be due to the
variation in population pattern e.g. number of children.

5.1. Conclusion

Pediatric poisonings increased during 2011 - 2013 in
Mashhad, Iran. The pattern of APP changed from tradi-
tional opium poisoning in 2011 to methadone poisoning
in 2013. Also, the mean age of APP changed during this pe-
riod. Methadone poisoning is now the most common type

of pediatric poisoning (35%) in this area that may be due to
the availability of unsafe form of the drug (syrup) for chil-
dren. Methadone poisoning was more significant in the
poor economic areas of the city. The changing pattern of
pediatric poisoning over the years is probably due to the
changing pattern of addiction from opium to its synthetic
derivatives such as methadone and increasing its availabil-
ity at the homes of addicted parents.

More investigations, particularly a prospective epi-
demiological study, are necessary to develop a health plan
of action to control pediatric poisoning in this area.

5.2. Limitations

The exact population of children and fertility rates in
each municipal division of Mashhad through 2011 - 2013
was not found, so the estimated 2012 population of every
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Table 5. The Number of Methadone Poisoned Children per One Million Citizens in Each Municipal Division of Mashhad (2011 - 2013)

Municipal
Division
of
Mashhad

Estimated 2012 Population Size Number of Poisoning/OneMillion Persons P value

2011 2012 2013

1 172547 75.3 58.0 23.2 0.0479

2 422166 37.9 4.7 21.3 0.0043

3 338866 38.4 35.4 26.6 0.6822

4 243331 37.0 16.4 16.4 0.2298

5 156640 0.0 0.0 0.0 1

6 196248 35.7 20.4 51.0 0.2764

7 216580 4.6 36.9 23.1 0.0712

8 103261 19.4 96.8 9.7 0.0036

9 253711 0.0 7.9 0.0 0.1353

10 215686 32.5 46.4 27.8 0.5682

11 170945 23.4 17.5 0.0 0.1561

12 20530 0.0 0.0 0.0 1

13 32330 247.4 309.3 309.3 0.8668

municipal division was used as denominator to calculate
all the rates.
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