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Acute poisoning in children: Ten years’ experience
from a Northern Thai tertiary care center

Nonglak Boonchooduang and Orawan Louthrenoo

Department of Pediatrics, Faculty of Medicine, Chiang Mai University

Objective Acute poisoning in children is a worldwide health problem. This study aimed to investi-
gate patterns and features of acute poisoning in hospitalized children.

Methods This retrospective study was conducted using clinical data of 62 children diagnosed with
poisoning who were treated and discharged from hospitalized at Chiang Mai University Hospital
between January 2007 and December 2016.

Results The patients included 35 male and 27 female children age 6 months to 14 years 7 months,
mean age 4.9+4.6 years. Among the 62 cases, 46 (74.2%) were less than 5 years old, and 49
(79.0%) were cases of unintentional poisoning. Among the poisoned children younger than 10
years most were males, whereas females predominated in those age 10 to 15 years. Medications
were the most common poisoning agents, followed by household cleaning products, insecticides
and pesticides, disc batteries, hydrocarbons, and others. The duration of hospitalization of the poi-
soned children ranged between 1 and 22 days; the mortality rate was 3.2% (2 children).

Conclusions Acute poisoning was most prevalent in children younger than five years old. Most
cases were unintentional ingestion of medications or household products found in the house.
Pediatricians and health care providers should take a key role in providing guidance to parents
regarding methods to avoid incidents of acute poisoning in children. Chiang Mai Medical Journal
2018;57(3):121-6.
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Introduction

Acute poisoning in children is a worldwide
health problem. According to the World Health
Organization, in 2004 more than 45,000 chil-
dren and youths under 20 years old died from
unintended poisoning (1). Among children age
1 to 14, poisoning ranks as the fourth leading
cause of unintentional injury death after traffic
road injuries, fires, and drowning.

Child-resistant containers for medications
have been recommended by public health

policy in western countries (2), whereas in
most developing countries, they are not strictly
used. Even with child-resistant packaging,
accidental poisoning by medications remains
a significant problem in young children.

Many studies of unintended poisoning chil-
dren from different parts of the world have
been published. The results have shown dif-
ferent incidence patterns in different countries.
In addition, patterns have changed over time
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(3-9). Only limited epidemiological information
on acute poisoning in Thailand is available,
especially in children (10). This study aimed to
investigate patterns and features of acute poi-
soning in children admitted to Chiang Mai Uni-
versity Hospital, a tertiary center in Northern
Thailand.

Methods

A retrospective study was performed using clinical
data of 62 hospitalized children who were diagnosed
with poisoning and who were treated and discharged
from hospitalized at Chiang Mai University Hospital.
Medical records of all pediatric patients with poison-
related hospitalizations between January 2007 and
December 2016 were reviewed. The only route of toxic
exposure included in this study was oral ingestion.
Poisonings from gases or venomous animals were
excluded. Data recorded included age and sex of the
patient, place of residence, month of exposure to the
poisoning, poison agent(s), manner of poisoning, and
duration of stay in the hospital.

Statistical analysis of the data was performed using
the Statistical Package for the Social Sciences, version
22.0 (SPSS, Inc., Chicago, IL, USA). Quantitative varia-
bles are presented as the mean, range, and standard
deviation; qualitative variables are expressed as fre-
quencies and percentages.

Results

During the years 2007-2016, sixty-two chil-
dren were admitted to the Pediatric Depart-
ment due to acute oral poisoning.
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Age and sex

The mean age of study participants was
4.9+4.6 years. Most cases were less than five
years of age (46 cases, 74.2%). Fifty-six percent
were males (n=35) and 43.5% were females
(n=27) (male: female ratio=1.3:1). Figure 1
shows the gender and age distribution of
cases. Regarding the manner of poisoning,
the majority of cases were unintentional poi-
soning (49 cases, 79.0%), and most were under
five years old (45 cases, 72.6%). Ten cases
(16.1%) were found to be suicide attempts, all
of which were over 10 years old. Three cases
(4.8%) were intentional poisoning by the
child’s own parents.

Place of residence, time of day, and monthly
distribution of poison exposure

Twenty cases (32.3%) were from urban
areas, while 42 cases (67.7%) were from rural
areas. Table 1 shows the distribution of poi-
soning by age and time of day. Most poison-
ings occurred between 8 pm. and midnight.
The peak month of poisoning was March (11
cases, 17.7%); April was the month with the
lowest rate of poisoning (1 case, 1.6%) (Figure 2).

Poisoning agents

Medications were the most common poi-
soning agents (22 cases, 35.5%) followed
by household cleaning products (12 cases,
19.4%), insecticides and pesticides (10 cases,
16.1%), disc batteries (6 cases, 9.7%), hydro-
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Figure 1. Characteristics of poison exposure categorized by gender and age group.
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Table 1. Distribution of cases of poisoning by age and time of day (%)

Age (yr) 8a.m.-noon 12noon-4p.m. 4p.m.-8p.m. 8p.m.-midnight Midnight-8a.m.
0-1 38.1 14.3 9.5 38.1 -
2-5 17.4 30.4 17.4 34.8 -
6-9 - 33.3 - 33.3 33.3
=10 23.0 7.7 7.7 30.8 30.8
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Figure 2. Distribution of cases of acute poisoning by month

carbons (2 cases, 3.2%), and other agents (10
cases, 16.1%). The other agents observed in
this study were cigarettes, caffeine, plastic toys,
nail varnish remover, and distilled water for car
batteries. Poisoning agents characterized by
age group are shown in Figure 3.

Treatment and outcome

The duration of hospitalization of poisoned
children ranged between 1 and 22 days, with a
mean of 3.42 (+3.90) days. The mortality rate was
3.2% (n=2), both cases resulting from suicide
attempts by adolescents using paraquat.

Discussion

This study reviewed the records of sixty-two
children and adolescents who were admitted
to a tertiary care center in Northern Thailand
with acute poisoning between 2007 and 2016.
All patients were admitted to pediatric wards
due to oral ingestion of poison substances.
Most poisoning incidents occurred in infants

and preschool children. This can be explained
by their developmental stage which includes
increasing mobility and development of a pin-
cer grasp along with oral exploratory behavior.
In addition, these young children can access
agents stored at higher levels and in different
rooms more easily than can very young chil-
dren (12). For those reasons, the risk for acute
poisoning exposure is greatest in that age
group (11).

There were more males than females among
children with poisoning younger than 10 years
(male: female ratio=1.45:1), whereas females
predominated for the age group 10-15-years.
Gender distribution in this study was consist-
ent with studies reported by Ram et al (13) and
Saoraya et al (10). The results of this study
suggest that most cases of acute poisoning in
young children were unintentional, while the
only intentional poisoning was found in adoles-
cents. These findings are consistent with studies
by Hassan et al (8) and Pac-Kozuchowska et
al (14).
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Figure 3. Poisoning agents by age group

Medications prescribed for the children and
other family members were the most common
poisoning agents in this study, similar to a pre-
vious study in Thailand (15) as well as studies
in Europe (7,16), Africa (5,17), and Asia (3,
18-20). With the increasing urbanization of
Chiang Mai, medications are becoming an
increasingly important source of poisoning,
while pesticide poisoning is more commonly
found in rural agricultural areas. The most
common identified medication in this study was
neuroleptics (27.3%), followed by dextrome-
thorphan(13.6%),analgesics(9.1%),and ferrous
sulfate (9.1%). Just as in other developing
countries in the region, lack of child-resistant
caps and containers and unsafe storage prac-
tices, especially the use of secondary con-
tainers, may lead to increased incidences of
poisoning. To reduce the rate of unintentional
poisoning, physicians should be made more
aware of the problem and safety containers
should be used with specific drugs.

The data indicate that most cases of poi-
soning of children less than five years occurred
between 8 am. and 8 pm. which is consistent
with a study by Ram et al (13), while suicide at-
tempts by adolescents occured mainly at night
time. The information about the time of day
when poisoning occurred may help physicians

who take care of adolescents at risk to provide
the anticipatory guidance. Because of the small
sample size, statistically significant analy-
sis of monthly distribution of specific poisoning
agents was not possible. Most patients in this
study exhibited good clinical signs and were
discharged following a short period of obser-
vation. Specific antidotes were rarely needed,
and complications from poisoning were rare.
The mortality rate from acute poisoning re-
ported from previous studies has ranged from
0 to 7.4% (3,4,7,13,18). The mortality rate in
this study was 3.2%, both from suicide at-
tempts by adolescents. Intentional poisonings
for suicide is common in both adolescents and
adults (21).

This study has some limitations. First, this
study was retrospective so all the data depend
on the quality of the medical records. Second,
the population in this study consisted of hos-
pitalized patients in a tertiary care center only
and included only a small number of cases.
Children with minor poisoning were treated at
district hospitals or in the emergency depart-
ment without hospitalization. Finally, patients
with nonspecific symptoms whose parents did
not report as poisoning or cases where the
poison agent could not be identified were not
included in this study. A larger sample and in-
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clusion of potential risk factors, e.g., caregiver-
child relationship and caregiver attributes (22),
would provide additional information regarding
possible means of poisoning prevention.

Conclusions

Acute poisoning is most prevalent in chil-
dren younger than five years. Most cases
are unintentional ingestion of medications or
household products found in the house. Pedia-
tricians and health care providers who work
with families and children should take a key
role in providing anticipatory guidance regard-
ing injury prevention to reduce the incidence
of acute poisoning in children.

References

1. World Health Organization. Children and poison-
ing. [cited 2017 July 13]. Available from: http://
www.who.int/viole#nce_injury_prevention/child/
injury/world_report/Poisoning_english.pdf.

2. Anderson M. Poisoning in young children. Arch
Dis Child. 2012;97:831-2.

3. Roy MP, Gupta R, Bhatt M, Aggarwal KC. Profile
of children hospitalized with acute poisoning in
New Delhi. Indian Pediatr. 2017;54:246-7.

4. Rodrigues Mendonga D, Menezes MS, Matos
MA, Rebougas DS, Filho JN, de Assis RS, et al.
Acute poisoning in children in Bahia, Brazil. Glob
Pediatr Health. 2016;3:2333794X15623243.

5. Bacha T, Tilahun B. A cross-sectional study of chil-
dren with acute poisoning: A three-year retrospec-
tive analysis. World J Emerg Med. 2015;6:265-9.

6. Lee WJ, KoY, Cha ES. Acute pesticide poisoning
among children in South Korea: findings from Na-
tional Health Insurance claims data, 2006-2009. J
Trop Pediatr. 2014;60:4-9.

7. Hoikka MH, Liisanantti JH, Dunder T. Acute poi-
soning in children under the age of six: a two-dec-
ade study of hospital admissions and trends. Acta
Paediatr. 2013;102:€329-33.

8. Hassan BA, Siam MG. Patterns of acute poisoning
in childhood in Zagazig, Egypt: An epidemiological
study. Int Sch Res Notices. 2014;2014:245279.

9. Pawlowicz U, Wasilewska A, Olanski W, Stefano-
wicz M. Epidemiological study of acute poisoning
in children: a 5-year retrospective study in the
Paediatric University Hospital in Bialystok, Po-
land. Emerg Med J. 2013;30:712-6.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Acute poisoning in children 125

Saoraya J, Inboriboon PC. Acute poisoning sur-
veillance in Thailand: The current state of affairs
and a vision for the future. ISRN Emerg Med.
2013;2013:9.

Toce MS, Burns MM. The poisoned pediatric pa-
tient. Pediatr Rev. 2017;38:207-20.
Schmertmann M, Williamson A, Black D. Unin-
tentional poisoning in young children: does de-
velopmental stage predict the type of substance
accessed and ingested? Child Care Health Deuv.
2014;40:50-9.

Ram P, Kanchan T, Unnikrishnan B. Pattern of
acute poisonings in children below 15 years--a
study from Mangalore, South India. J Forensic
Leg Med. 2014;25:26-9.

Pac-Kozuchowska E, Krawiec P, Mroczkowska-
Juchkiewicz A, Mefges B, Pawtowska-Kamieniak
A, Kominek K, et al. Patterns of poisoning in urban
and rural children: A single-center study. Adv Clin
Exp Med. 2016;25:335-40.

Wananukul W, Sriapha C, Tongpoo A, Sadabt-
hammarak U, Wongvisawakorn S, Kaojarern S.
Human poisoning in Thailand: The Ramathibodi
Poison Center's experience (2001-2004). Clin
Toxicol (Phila). 2007;45:582-8.

Tsalkidis A, Vaos G, Gardikis S, Kambouri K, Trip-
sianis G, Mantadakis E, et al. Acute poisoning
among children admitted to a regional university
hospital in northern Greece. Cent Eur J Public
Health. 2010;18:219-23.

Ahmed A, AlJamal AN, Mohamed Ibrahim MI,
Salameh K, AlYafei K, Zaineh SA, et al. Poisoning
emergency visits among children: a 3-year retro-
spective study in Qatar. BMC Pediatr. 2015;15:104.
Gheshlaghi F, Piri-Ardakani MR, Yaraghi M,
Shafiei F, Behjati M. Acute poisoning in children; a
population study in Isfahan, Iran, 2008-2010. Iran J
Pediatr. 2013;23:189-93.

Sahin S, Carman KB, Dinleyici EC. Acute poison-
ing in children; data of a pediatric emergency unit.
Iran J Pediatr. 2011;21:479-84.

Winston A B, Das Adhikari D, Das S, Vazhudhi K,
Kumar A, Shanthi Fx M, et al. Drug poisoning in
the community among children: a nine years’ ex-
perience from a tertiary care center in south India.
Hosp Pract (1995). 2017;45:21-7.

McGregor T, Parkar M, Rao S. Evaluation and
management of common childhood poisonings.
Am Fam Physician. 2009;79:397-403.
Schmertmann M, Williamson A, Black D, Wilson L.
Risk factors for unintentional poisoning in children
aged 1-3 years in NSW Australia: a case-control
study. BMC Pediatr. 2013;13:88.



126

Chiang Mai Med J

nslasuasiwdsunduluan: Uszaunisainissnenlulsanenuiaunisvuns
Wealnaluyaeszeziian 10 U

WIANWAl YQUYNIT UAE 93ITIU LanilTey
AIPININTITANERS AUNVEANERS un1Inendedelu

un - nislisvansfiwdsunduluanilutgmauaminuilan nsfnwniidesnisfnwgluuy
wardnwazvesisnnildsuasiwmdsundunazidisunmssnudilulsmenua

Bmsinw  nsfnwmunudeundwsaleuiiennilasunmsidedeilasuasiveasidisu
A53NEFUISINGIUNIANNSIVUASITONLTENINATUN 1 UNSIAY WA, 2550 Dedud 31 Suau
W.A.2559 534 62 579

HansAne fUasinvesiuan 35 918 wasanud 27 518 (018339 6 Wew G 14 T 7 iew)
9181088 4.9+4.6 Y wuingfihe 46 58 (Fewaz 74.2) msg(s‘]"’miﬂ 5 way 91w 49 au (Sogay 79.0)
I$3uansfiulnglahanun Tunguidinengsingt 10 T nuhilfthedinmemnnindovds lusueiinga
919 10-15 T wuildinndgannnin ansfiwinuduamnniigafesiinulsn sesasnidumsiadi
Hluesri3ou msshuasiazasidadagity duuumeed tiu wasdu q svesnainudly
lsanguaegsendng 1 89 22 Tu nuidldnsnsidediinsevar 3.2

agunansine msldfuansiudsundunuaniiaelunduifinengsing 5 9 daulvaiinainnsle
fuen emaeiiildluairFeulagliionun nunsuwmduazyaansmsguamiiunumadnluns
Tfuuzihsmihfefunstesfumsiwieansasnslifumsiivdoundludn Wi
§13 2561;57(3):121-6.

AdAey: @1siiy hin tegliiwmun




