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Abstract
Objective—To identify host and environment characteristics associated with poison exposure among preschool children in
Thailand.
Setting—A matched case-control study in
20 public hospitals in Khon Kaen province.
Methods—Cases comprised 100 consecutive preschool children attending hospital
between September 1997 and February
1999 because of reported exposure to a
poison. Controls were three children
matched by age, sex and area of residence
to each case, who had never attended a
hospital for this reason. Risk factors were
elicited by interviewing the children’s
caregivers at their homes using a structured questionnaire and analyzed using
conditional logistic regression.
Results—Number of siblings, whether the
child was “medicine eating” and “rushing
to explore new objects”, the child’s activities while the caregiver was working
during the daytime, the child’s distance
from the caregiver while the caregiver was
working, whether the child was taken to a
non-agricultural worksite, and the
number of used containers around the
residence, were all statistically significant
in univariate analyses. However, when all
significant variables were included in a
multivariate model, only “medicine eating” and the number of used containers
around the residence remained statistically significant.
Conclusion—Attention to “medicine eating” and used containers through increased supervision could be a protective
factor against poison exposure for these
children. To reduce risk, caregivers should
not refer to medicines as foods and used
containers should be systematically collected for disposal or recycling.
(Injury Prevention 2001;7:214–217)
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Poisoning is a major health concern in many
countries and can be unintentional or intentional. Preschool children need to explore their
environment and often put objects into their
mouths. Previous studies have reported that
characteristics of children and their environment are risk factors for poisoning in this age
group.
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Children, who have an exaggerated oral
trait,1 who are aggressive, stubborn, gregarious,
or unable to delay gratification,2 or who are
more reactive to stressful stimuli or experiences,3 are more prone to poisoning. Sex and
age are also known risk factors.4–7
Commonly reported environmental risk factors include mother’s lack of knowledge of a
poisoning risk,8–10 improper storage of toxic
substances,11 12 and improper or insuYcient
supervision.6
These reports reflect the experience in western industrialized countries. Thailand is an
agricultural country with a large rural population and a diVerent child rearing culture.
Therefore, this study was undertaken to
identify the characteristics of host, agent, and
environment associated with poison exposure
in preschool children in Thailand.
Methods
This matched case-control study was conducted in Khon Kaen, a central province in
northeastern Thailand, the poorest region of
the country. Cases were defined as children
under 5 brought to any of 20 public hospitals
between September 1997 and February 1999
for the treatment of poisoning. Three controls
were selected for each case, matched by age
(within six months), sex, and residence in the
same area as the case, and who had never
attended hospital because of poisoning. Data
on risk factors were collected by interviewing
caregivers of the children using structured
questionnaires after verbal informed consent.
Table 1

Characteristics of poisoning incidents

Variables
Child’s age (years)
<1
1–2
3–4
Child’s gender
Male
Female
Initiator of incident
Child
Child’s caregivers
Others: child’s friends, other adult, etc
Time of incident (hours)
6.00–8.59
9.00–11.59
12.00–14.59
15.00–17.00
18.00–20.59
Other times
Toxic substances involved
Therapeutic drugs
Household chemicals
Agricultural chemicals
Other

%
5
69
26
49
51
83
13
4
12
28
4
27
23
6
54
26
14
6
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Host and environment factors for exposure to poisons
Characteristics of cases and controls

Variables
Mean (SD) age of parent (years)
Father
Mother
Father’s education
Primary
Secondary
More than secondary
Mother’s education
Primary
Secondary
More than secondary
Father’s occupation
Agriculture
Labour: daily or permanently employed
Private business
Others
Mother’s occupation
Agriculture
Labour: daily or permanently employed
Housewife
Private business
Others
Parents’ marital status
Living together
Living apart
Child’s primary caregiver
Parents
Grandparents or relatives
Daytime caregiver
Parents
Grandparents
Other relatives
Nurseries
Night-time caregiver
Parents
Grandparents or other relatives

Cases (%)

Controls (%)

31.2 (6.5)*
27.8 (5.9)*

30.1 (5.3)*
26.7 (5.1)*

71
17
12

64.3
25.7
10.0

74
23
3

71.5
20.1
8.4

45
36
10
9

46.5
40.5
5.2
7.7

50
19
22
8
1

49.1
25.2
17.7
6.2
1.7

87
13

87.9
12.1

83
17

79.5
20.5

52
34
7
7

58.0
31.6
5.2
5.2

78
22

76.5
23.5

*p Values = 0.04, all other variables had a p value >0.05.

Table 3

Results of conditional logistic regression of host factors (p value <0.1)

Significant variables

p Value

Adjusted OR

95% CI

No of siblings: >2 v 1
Medicine eating*
Rushing to explore new objects*

0.099
<0.001†
0.021†

2.37
1.92
1.48

0.85 to 6.62
1.40 to 2.63
1.06 to 2.06

*Ordinal scale variables with four levels (groups) analyzed: (1) absolutely not true, (2) not true,
(3) true, (4) absolutely true.
†Significant at p <0.05.

Interviewers were staV nurses who were
trained in data collection and given field practice. Interviewers visited the caregivers of the
cases at their homes two weeks after the cases
were discharged to conduct an interview. During these visits, interviewers also searched for
matched controls in the community at nearby
homes and then interviewed their caregivers.
The questionnaire included host, agent, and
environment factors. The host factors included
general characteristics (for example, rank in
Table 4

family, number of siblings), and habits or characteristics. Examples of habits/characters include “medicine eating”, describing a tendency
to put medicines into the mouth, and “rushing
to explore new objects”, describing high
curiosity. Agent factors include types of toxic
substances in the home, storage practice during
use and when not in use, frequency of use,
packaging, and disposal practices. Environmental factors included characteristics of
parents, child caring, residential area, and attitudes of caregivers. The study was approved by
Khon Kaen University’s ethics committee.
Risk factors were analyzed using stepwise
conditional logistic regression in Stata software13 after univariate analysis of each variable.
Ordinal variables without an apparent trend
related to risk were analysed on a nominal
scale. Attitude test variables were on a ratio
scale. For each of host, agent and environmental variables, variables with a p value <0.2 were
included in multivariable analysis. Finally all
significant variables with a p value < 0.1 were
analyzed in one multivariable model. In this
paper, only host and environment factors are
presented.
Results
Table 1 reports characteristics of the poisoning
incidents. Children aged 1–2 years were
involved the most frequently, girls more often
than boys. Most incidents were initiated by the
child. More than half of the substances
involved were medicines. Forty six per cent of
the cases underwent gastric lavage and for 20%
no treatments were needed (18% were observed). There was one fatality.
Table 2 reports the characteristics of the 100
cases and 289 controls. Cases and controls
were well matched on a range of demographic
factors.
From the multivariable analysis of each factor, the significant variables with a p value <0.1
from host and environment factors are presented in tables 3 and 4, respectively and show
the variables that are statistically significant.
Mean scores of all three categories of the
attitude tests (parents-child, mother-father,
non-parent caregiver-child relationships) were
not diVerent between cases and controls and
all were in the positive range. Statistically

Results of conditional logistic regression of environment factors (p value <0.1)

Significant variables
(1) Child care
Child’s activities while caregiver working:
Playing alone v sleep*
Distance from caregiver while caregiver working:
Too far to hear or see v close enough to hear or see*
Child taken to (non-agricultural) worksite†:
(1) never, (2) sometimes, (3) mostly, (4) everyday
Amount of used containers around the residence:
Plenty v few*
(2) Attitude tests
If you could change your past, you would have been single†:
(1) absolutely not true, (2) not true, (3) true, (4) absolutely true
At significant events your spouse would consult you†:
(1) absolutely not true, (2) not true, (3) true, (4) absolutely true
*Reference level of nominal scale variable.
†Ordinal scale variables with four levels (groups) analyzed.
‡Significant at p < 0.05.
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p Value

Adjusted OR

95% CI

0.066

3.78

0.92 to 15.62

0.038‡

3.14

1.07 to 9.23

0.016‡

1.67

1.02 to 2.52

0.075

2.15

0.93 to 4.98

0.028

0.56

0.33 to 0.94

0.097

0.49

0.20 to 1.14
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Results of conditional logistic regression of host and environment factors (p value

Significant variables
(1) Host factors
Medicine eating*:
(2) Environment factors
Amount of used containers around the residence:
Plenty v few†

p Value

Adjusted OR

95% CI

<0.001‡

2.23

1.44 to 3.45

0.026‡

2.36

1.11 to 5.02

*Ordinal scale variables with four levels (groups) analyzed: (1) absolutely not true, (2) not true,
(3) true, (4) absolutely true.
†Reference level (group) of nominal scale variable.
‡Significant at p < 0.05.

significant items were “if you could change
your past, you would have been single” and “at
significant events your spouse would consult
you”, of mother-father relationships.
Last, all variables with p values <0.1 were
included in a multivariable model. Only one
variable from each of the factors remained statistically significant. They were the “medicine
eating habit” of the child, the number of used
containers around the residence (table 5), and
storage practice during use in relation to child
exposure to household chemicals (agent factor,
data not shown).
Discussion
In this study, cases were defined as having been
“exposed to poison” and not being “poisoned”
because case identification was based on
eyewitness reports or circumstantial evidence
of exposure rather than toxicology. This definition reflects our interest in promoting prevention of exposure rather than identifying poisonings. In fact, identification of a poisoning would
have been diYcult because laboratory confirmation of poisoning could not be obtained.
Community (rural) hospitals are not equipped
to do such tests and general hospitals only do
them infrequently. Furthermore, the cases may
or may not have had clinical signs or symptoms
to assist in identification and most of the children were too young to be reliable sources of
information.
To obtain a precise estimate of odds ratios,
the number of subjects required was 194 cases
and 582 controls.14 However, the budget
limited the study to 100 cases and 300
controls. For some cases, three controls could
not be identified. Therefore, a wider range of
the 95% confidence interval and a lower power
of test were expected. Consequently, we
included borderline significant risk factors (p
value <0.1) in our analyses.
“Medicine eating” was a highly significant
risk factor for poison exposure. Although children explore their environment by putting
objects into their mouth, normal exploration
should halt after an unpleasant sensation or
taste, even if the tablets or bottles are attractive.
In this study, children who put objects in their
mouth excessively were at increased risk, as
Craig previously reported.1 This behaviour
may be more frequent or persist at later ages if
medicines are made colorful or nice tasting, or
if caregivers entice children when they need to
take medicines by saying, “these are candies . . .”. This latter practice is common in
Thailand. To reduce this risk, caregivers should
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never refer to medicines as food but always
indicate that medicines must only be taken
under adult supervision.
“Rushing to explore new objects” also
proved to be a significant risk factor for
poisoning exposure. This may be comparable
to “unable to delay gratification” described in a
previous study.2 Potentially toxic substances
are normally kept out of reach and sight of
children. This generally beneficial practice may
have the eVect of making these substances
objects to explore when the child does see
them.
The 2.37-fold increased risk of poisoning
exposure when the number of siblings was
more than two, compared with only one, may
indicate insuYcient supervision. When the
number of siblings was two, the risk of poison
exposure was not raised. Petridou et al reported
that when the number of siblings was more
than two, the odds ratio (OR) was 1.2 (95%
confidence interval (CI) 0.6 to 2.0, p value
0.73).15 A much higher odds ratio in our study
may be due to diVerences in supervision styles
and risks to the safety of children between
Thailand and Greece.
Risk of poisoning exposure for children playing alone increased 3.78-fold compared with
children sleeping. When children were at
distances from caregivers (attendants), too far
for the caregivers to hear or see the child, risk of
exposure increased 3.14-fold. More frequently
being taken to a non-agricultural worksite (OR
1.67, 95% CI 1.02 to 2.5) and an increased
number of used containers left around the
house (OR 2.36, 95% CI 1.11 to 5.02)
increased risks of poisoning exposure. These
findings confirm the significance of adequate
and appropriate supervision and safe environments in reducing children’s risks of exposure
to poisoning.
Other studies have reported caregivers’ lack
of knowledge of the risks of poisoning as a significant risk factor.8–10 In this study, parental
educational attainment was not statistically
diVerent between cases and controls. However,
inappropriate disposal or use of empty containers was noted to be common in the study area.
Containers were observed to be sometimes
washed and reused, or dumped in open pits or
put in trash bins. Reuse may increase risk if the
container was used for food storage and
improper disposal may mean that children can
still be harmed by residual contents or the containers themselves. Systematic collection for
disposal or recycling would reduce these risks.
Parental separation was not identified as a
risk factor in this study, although others have
reported high risks (OR 4.7, p value 0.08)4. In
this study, parents were the major caregivers of
their own children and grandparents took their
places when the parents were absent. Grandparents still have a significant role in child rearing in Thailand, often with much aVection
because of their blood relationship.7 Compared
with the west where non-related baby-sitters
are common carers, Thai culture tends not
only to stress related caregivers but also to have
closer levels of child supervision.16 Non-related
caregivers have been reported to be associated
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with increased risk compared with parents and
grandparents.17 In this study, daytime attendants other than parents and grandparents also
increased the risk but the increase was not statistically significant (other relatives: OR 1.51,
95% CI 0.57 to 3.91, nurseries: OR 1.69, 95%
CI 0.57 to 4.97).
The two significant items of the attitude tests
did not follow prediction. This may indicate
problems in collecting data of a sensitive
nature. Because poor literacy is common in
Thailand’s rural areas, the test items were usually read by the interviewers. As a consequence,
respondents may have been reluctant to reveal
their feelings.
This study’s matched design means that age
and age related risk factors could not be identified. This may explain why factors identified
in other studies of children’s poisoning were
not found in this study. Nevertheless, this study
confirmed that adequate and appropriate
supervision are important for child safety and
that close supervision by the child’s parents
and grandparents may protect against poison
exposure for preschool children in Thailand. In
addition, the findings of this study suggest that
eVorts should be made to ensure that parents
do not tell children that medicine is food and
that communities establish systems for safe,
periodic disposal of used medicine containers.

