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SUMMARY
Objectives: The aim of our study was to elucidate the current pattern of acute poisoning among children admitted to a regional University 

Hospital in the prefecture of Evros in Northern Greece. We also compared the obtained findings with those of two previous studies performed in 
the same region. 

Methods: Demographic and clinical data, management, and outcome of children with acute poisoning were recorded in our region, during the 
past 5-years (2005–2009, period C) and compared to similar studies carried out in the periods 1985–1989 (period A) and 1995–1999 (period B). 

Results: Comparison between the three periods showed that in period A the lower incidence of children’s acute poisoning (CAP) was observed. 
Also this revealed a 20%-reduction in the frequency of poisoning over the past 5-years (period C) compared to period B (p=0.219), a significant 
increase in tobacco intoxication over the years (in the order A–C; p<0.001 for comparisons of periods A and B, and periods B and C), while poisoning 
from insecticides-pesticides decreased (p<0.001). The incidence of poisoning via salicylates significantly reduced from 9.7% in period A to 6.2% 
in period B, and further to 4.7% in period C (p=0.016), whereas during the same periods poisoning via paracetamol increased from 2.3% to 5.1% 
and then to 10.4%, respectively (p<0.001). A trend toward a higher incidence of suicide attempt via poisoning was found during the three periods 
(from 3.0% in period A to 4.7% and 6.6%, in periods B and C, respectively; p=0.049). 

Conclusions: The frequency of acute poisoning among children has decreased over the past 5 years. The incidences of poisoning via paracetamol 
and tobacco, and attempted suicide have increased in recent years. Targeted and continuous educational preventive programs are mandatory.
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Introduction

Acute poisoning among children remains a major health 
problem (1, 2). Although there are educational programs and 
public campaigns designed to prevent children’s acute poison-
ing (CAP), it continues to be a common medical emergency in 
the pediatric population (3). The pattern of incidence and the 
risk factors for CAP change with time and differ from country 
to country (4–6), and between geographical areas within the 
same country (7, 2). Two studies of CAP have already been 
undertaken at our institution (8, 9). The incidence of CAP 
was evaluated in both of these studies, in the first during the 
period 1985–1989 (period A) and in the second during the 
period 1995–1999 (period B). As the lifestyle of our society 
has altered over recent years, it is reasonable to suppose 
that the pattern of CAP has also changed. We have therefore 
completed a new prospective study, which covers the period 
2005–2009 (period C), to assess the current pattern of CAP 
in the prefecture of Evros, and compared this with the two 
aforementioned studies (periods A and B).

Methods

Children up to 14 years old who were admitted with acute 
poisoning to the Department of Pediatrics of Alexandroupolis 
University Hospital, a regional general and children’s Hospital 
in the region of Thrace in Northern Greece, between January 
2005 and December 2009 (period C) were enrolled in this study. 
The geographical target area was the prefecture of Evros, and 
the number of children aged up to 14 years according to the 
2001 census was 20.809. The total prevalence of parental educa-
tion level in the population of our region according to the same 
census was 21.1%, 42.0% and 36.9% for elementary, secondary 
education, and tertiary education respectively. The Department 
of Pediatrics is the only primary pediatric department in the 
prefecture of Evros so this paper represents the pattern of CAP 
among children in this region.

The information about each case was recorded on standardized 
forms, and a chart review survey was performed. The following 
data were recorded for each patient: age and sex of the child, 
parents’ education (elementary, secondary, or tertiary), type of 
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residence (urban or rural), month of exposure to the poison, place 
where poisoning occurred, attendant to the child at the time of 
the event (mother, father, relative, or babysitter), smoking habits 
of the parents, work status of the mother, time between the event 
and arrival at the hospital, toxic substance responsible for poi-
soning, symptomatology, initial management in the emergency 
room (ER), duration of stay in the hospital, outcome. Parents’ 
education was considered as tertiary or intermediate when one or 
both parents had tertiary or intermediate level of education and 
elementary when both parents had elementary level of education. 
Occasionally consultation with specialists such as cardiologists 
and neurologists was needed; pediatric surgeons were also called 
to examine children with abdominal pain or vomiting in order to 
exclude any surgical pathology.

We compared our results (period C) to those of our two previ-
ous studies (from periods A, January 1985 to December 1989 and 
B, January 1995 to December 1999; with regard to the following 
variables: frequency, age and sex of the patients, place where the 
poisoning occurred, type of toxic substance involved, self-poi-
soning (i.e., attempted suicide via poisoning), and management. 
The criteria used in the selection of these comparative variables 
were their availability and sufficiency in the two previous studies, 
thus rendering the results comparable. The children population in 
the prefecture of Evros according to the 1981, and 1991 censuses 
was 33.052 and 24.706, respectively. 

Statistical analysis of the data was performed using the Statisti-
cal Package for the Social Sciences (SPSS), version 11.0 (SPSS, 
Inc., Chicago, IL, USA). Incidence rates and their 95% confidence 
intervals (CI) were calculated as the number of CAP per 100.000 
children. More specifically, the calculation of the mean annual 
incidence rates for the three studied periods A, B and C were based 
on the demographic data of the 1981, 1991 and 2001 National 
Censuses, respectively. The normality of quantitative variables 
was tested with Kolmogorov-Smirnov test. All quantitative vari-
ables were expressed as the median and range, while qualitative 
variables were expressed as frequencies and percentages. The 
χ2 test was used to evaluate any potential association between 
qualitative variables and Mann-Whitney U-test was used to as-
sess differences of quantitative variables between two groups of 
children. Multivariate logistic regression analysis was used to 
determine independent predictors of longer delay (more than 120 
min) before presentation to the ER after exposure to the poison 
and attempting suicide via poisoning. Adjusted odds ratios (aOR) 
and 95% confidence intervals (CI) were calculated as the measure 
of the above derived associations. All tests were two tailed and 
statistical significance was considered for p values less than 0.05.

Results

During the period of the present study (period C), 258 children 
were admitted to our institution for suspected (29.1%) or con-
firmed episodes (70.9%) of acute poisoning, accounted for 3.0% 
(258/8562) of all children admissions in this period. The annual 
incidence of CAP was 248 (95% CI = 187 to 328) per 100,000 
children aged up to 5 years had the highest age-adjusted incidence 
of 581 per 100,000 children. In the age groups between 5 to 9 years 
and 10 to 14 years, the annual incidences were 100 per 100,000 
and 77 per 100,000 children, respectively.

Patients’ characteristics are shown in Table 1. Five patients 
(1.9%) had experienced poisoning in the past, and seven children 
(2.7%) had a sibling who had experienced an acute poisoning 
event. CAP tended to occur more frequently between March and 
June (47.2%). Most of the children (61.6%) presented to the ER 
within the first 2 h of poisoning. The remaining 99 patients pre-
sented to the ER within 2–20 h after the event. Higher percentage 
of longer delay (more than 120 min) before presentation to the 
ER after exposure to the poison was associated with ages older 
than 5 years (48.8% vs 27.9%, p=0.001), living in rural areas 
(52.2% vs 31.0%, p=0.001), place of poisoning other than home 
(60.5% vs 34.5%, p=0.002), no working mother (43.3% vs 25.4%, 
p=0.008), supervision by parents and other relatives or babysitter 
(41.1% and 33.3% vs 15.4% by grandparents, p=0.034) and first 
exposure to poisoning (39.1% vs 0%, p=0.075); it was also found 
to decrease with increasing level of parental education (44.4%, 
32.5%, and 25.0% in families with parents who were elementary, 
secondary, and tertiary educated, respectively; p=0.039 for a 
linear trend). The total prevalence of parental education level in 
the population of our region vs the respective frequencies within 
our cohort indicates a significant difference between the observed 
and expected frequencies (p<0.001). Children were brought to the 
ER under their parents own initiative in 72.1% of cases; 19.8% 

No of patients Percentage (%)
Gender

Male 127 49.2
Female 131 50.8

Age (months; median [range]) 24 (2–168)

≤ 5years 196 76.0
6–10 34 13.9
>10 years 28 10.1

Place of poisoning
Home 220 85.3
Other 38 14.7

Residence area
urban 168 65.1
rural 90 34.9

Parents education
elementary 133 51.6
secondary 117 45.3
tertiary 8 3.1

Working mother 71 27.5
Mother’s smoking 128 49.6
Father’s smoking 222 86.0
Supervision of children

Parents 220 85.3
Grandparents 26 10.1

Other relatives-babysitter 12 4.6

Table 1. Patients’ characteristics
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were referred by their physician and 8.1% were transported by 
ambulance from other district hospitals. Multivariate stepwise 
logistic regression analysis revealed that ages older than 5 years 
(aOR=2.5, 95% CI=1.4–4.4, p=0.002), living in rural areas 
(aOR=2.7, 95% CI=1.3–4.8, p<0.001), place of poisoning other 
than home (aOR=1.6, 95% CI=1.1–2.4, p=0.022) and elementary 
or secondary level of parental education (aOR=2.3, 95% CI=1.2–
4.5, p=0.014) remained significant independent determinants of 
longer delay (more than 120 min) before presentation to the ER.

Pharmaceutical drugs were the most frequent toxic substance 
responsible for the poisonings (40.6%), the most common being 
paracetamol (10.4%). Tobacco was responsible for poisoning in 
40 children (15.5%), and in six (2.3%) it was an insecticide or 
pesticide. The distribution of toxic substances differed signifi-
cantly depending on the age (p<0.001) and the sex (p=0.001) of 
the child. In particular, poisoning as a result of ingestion of drugs 
or insecticides-pesticides tended to increase, while poisoning 
from ingestion of household products tended to decrease with 
the age of the child; all cigarette-related poisonings occurred 
in younger children (<5 years of age), whereas all poisonings 
resulting from alcohol ingestion occurred in older children (>10 
years of age) (Table 2). 

Seventeen children (6.6%), all females and with a median age 
of 13 years (range, 11–14 years), attempted suicide via poisoning. 
If patients over 10 years of age are taken into account, the ratio of 
self-poisoning increases further (60.7%, 17/28). Self-poisoning 
was thus significantly more frequent among girls (13.0% vs 0%, 
p<0.001), older than 10 years (60.7% vs 0%, p<0.001), urban areas 
(10.1% vs 0%, p=0.002) and place of poisoning other than home 
(34.2% vs 1.8%, p<0.001); the frequency of self-poisoning tends 
to decrease as parental education level increases (11.3%, 1.7% and 
0% in families whose parents have reached elementary, secondary, 
and tertiary education, respectively; p=0.002 for a linear trend). 
This parameter did not differ significantly between children with 
working mothers and those with mothers who did not work outside 
the home (7.0% vs 6.4%, p=0.857). Pharmaceutical drugs were 
the commonest substance used for intentional poisoning (94.1%, 
16 out of 17 attempts), and these were mainly painkillers (para-
cetamol, 10/16) or hypnotics/ tranquilizers (e.g., diazepam, al-
prazolam, bromazepam; 6/16). Self-poisoning attempts tended to 

Age

≤ 5 years 6–9 years >10 years Total
Toxic substance n % n % n % n %
Drugs 69 35.2 19 55.9 17 60.7 105 40.7
Domestic products 47 24.0 2 5.9 - - 49 19.0
Tobacco 40 20.4 - - - - 40 15.5
Petroleum products 15 7.7 2 5.9 - - 17 6.6
Insecticides – Pesticides 1 0.5 1 2.9 4 14.3 6 2.3
Alcohol - - - - 3 10.7 3 1.2
Miscellaneous chemicals 21 10.7 9 26.5 3 10.7 33 12.8
Unknown 3 1.5 1 2.9 1 3.6 5 1.9
Total 196 100.0 34 100.0 28 100.0 258 100.0

Table 2. Toxic substance according to children’s age 

be more frequent between the months of April and June (53.0%). 
In multivariate analysis, female gender (p=0.022) and living in 
urban areas (p=0.016) remained the two significant independent 
risk factors for attempting suicide via poisoning.

Gastrointestinal symptoms (vomiting or abdominal pain) were 
noted in 28 children (10.8%), neurological (hypotonia, ataxia, or 
impaired consciousness) in 41 (15.8%), respiratory (dyspnea or 
cough) in 5 (1.9%), cardiovascular (hypotension or arrhythmias) 
in 4 (1.5%), and others in 3 (1.1%); 184 patients (71.3%) were 
asymptomatic. Treatment was administered at the ER in 203 
patients (78.6%). Gastric lavage and activated charcoal was used 
in 18.7% and 73.8% of the patients, respectively. Antidotes were 
administered to 15 (7.3%) of patients (N-acetyl cysteine in 9 and 
flumazenil in 6).

Four patients were admitted to the Pediatric Intensive Care Unit 
(PICU) for no less than 48 h. The median duration of hospitaliza-
tion was 3 days (range, 1–8 days). All of the patients had a benign 
course after the exposure to poison, without any consequence 
resulting from the event.

Comparison between Periods A, B, and C
The annual incidences of CAP were 179 (95% CI=136 to 230) 

per 100.000 in period A and 312 (95% CI=136 to 230) per 100.000 
in period B; CAP incidence exhibited highly significant elevation 
in period B compared to period A (p<0.001). The 20%-reduction 
of the CAP incidence in period C, compared to period B, did 
not reach the statistical significance (p=0.219); CAP incidence 
in period C remained marginally higher compared to period A 
(p=0.079). Regarding to the percentage of CAP to the total number 
of admissions, poisoning accounted for the 4.8% (296/6175) and 
5.2% (386/7428) of all children admissions in periods A and B, 
respectively; both percentages were significantly higher compared 
to period C (3.0% [258/8562], both p<0.001). In Period B was a 
large influx of immigrants with their families who settled in the 
area of Evros. In this regards, a significantly higher frequency of 
refugee children was found among the CAP in period B compared 
to period C (22.5% [87/386] vs 15.3% [39/258], p=0.020; OR=1.6, 
95% CI=1.1–2.5). No resettled children were found among the 
CAP in period A. 
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Most of the cases occurred in children aged up to 5 years 
in all three time periods (A: 581 per 100.000, represented the 
72.9% of CAP, B: 883 per 100.000, 78.7%, C: 402 per 100.000, 
76.0%). Similarly, the boys: girls ratio remained essentially 
unchanged (1:1 in all three periods). The home remained the 
most common place where the poisoning occurred (A: 82%, B: 
82.4%, C: 85.2%).

The χ2 test for linear trends revealed that the percentage of 
children with tobacco intoxication increased over the three time 
periods (A: 6.4%, B: 8.2%, C: 15.5%, p<0.001), while poisoning 
from insecticides-pesticides decreased (A: 12.5%, B: 8.3%, C: 
2.3%, p<0.001). Regarding drug-related poisoning, those attrib-
utable to salicylates reduced significantly from 9.7% in period 
A to 6.2% in period B and 4.7% in period C (p=0.016), whereas 
poisoning attributable to paracetamol increased during the same 
periods (A: 2.3%, B: 5.1%, C: 10.4%, p<0.001). A statistically 
significant increase in the incidence of self-poisoning was found 
across the three periods, from 3.0% in period A to 4.7% and then 
6.6% in periods B and C, respectively (p=0.049).

In periods A, B and C, gastrointestinal decontamination was 
performed by gastric lavage in 27.8%, 23.2% and 18.7% of cases, 
respectively, activated charcoal in 14.3%, 27.9%, and 73.8%, 
and Ipecac-syrup-induced vomiting in 57.3%, 19.1%, and 0%.  
Admission to PICU was necessary for three and two children in 
periods A and B, respectively.

Discussion

There are many studies in the literature concerning CAP, 
and they are all of interest because they come from different 
countries with different cultures, manners, socioeconomic status, 
and information programs for accident prevention (5, 10). We 
believe that our study is of particular value because it provides an 
estimate of the current pattern of CAP in one district of Greece. 
It also provides longitudinal data, thus enabling comparison of 
results with these of two previous studies that include children 
from the same geographical area who were managed at the same 
health-care institution.

In the period A the incidence of CAP was significantly lower 
compared to periods B and C. The increased incidence of CAP in 
the period B was probably due to the influx of refugee families 
who settled in the area of Evros. The family size of these families 
was large with 4, 5 or 6 children and experienced communica-
tion problems as result of the inadequate knowledge of language. 
Therefore, these situations may have played an important role as 
the 23 per cent of CAP in this period related to refugee children. 
In contrary and with accordance with other studies (11, 12), there 
has been a reduction in the incidence of CAP in recent years 
(period C) in comparison to the period B. This is probably due to 
the concomitant increase in the number of multiple and continu-
ous public campaigns focused on child safety and awareness of 
prevention of accidents among children (10, 11), with a particular 
focus to the refugee families (15 per cent of CAP in period C 
related to refugee children). 

In the three periods studied, most of the CAP events occurred 
among children aged up to 5 years, with a slight male or female 
predominance in periods A, B and C, respectively. Similar results 
have been reported elsewhere (5, 7, 8, 10).

The seasonal distribution of CAP in period C, with a peak in 
the spring and summer, is also similar to previous findings (11, 
15), as is the result that self-poisoning occurred more commonly 
during the school term-time period (16). Our results show that 
the level of education of the parents is a preventive factor for 
CAP. However, in a study from southern Greece the authors 
have reported that the parents’ socioeconomic status is not an 
important risk factor (17). Furthermore, it has been reported that 
children who are attended by persons other than their parents are 
at increased risk of poisoning (17). That finding is in contrast 
to our finding that most of the poisoning events occurred under 
parental supervision. Although in this study the poisoning recur-
rence rate within a family was found to be lower than previously 
reported (1.9–2.7% vs 3.7%), it remains essential to seek out the 
high-risk families (14).

In our series, most of the CAP events were due to accidental 
exposure to toxic factors, mainly via oral intake in the home. The 
ingestion substances were mainly drugs and domestic chemical 
products, which are often found in the home in places that are 
easily accessible to children (18, 19). These results are consistent 
with those of other studies (5, 10–12). Nevertheless, the type of 
drug ingested has changed over time; in period C, poisoning from 
paracetamol ingestion was more common, whereas in periods 
A and B, the poisoning drug was more commonly salicylate. A 
possible explanation for this is that in recent years paracetamol 
has become the antipyretic/painkiller of choice (almost exclu-
sively) for people of all ages, and can be found in every house 
(20–22). The incidence of poisoning from insecticides-pesticides 
is significantly lower in period C compared to periods A and B. 
This could be attributable to either an increase in the safety of the 
packaging of these products or because the number of children 
living in rural areas has decreased significantly in recent years 
as a consequence of migration to urban regions. The incidence 
of poisoning from nicotine (as a result of accidental ingestion 
of cigarettes and butts) increased during period C compared to 
periods A and B. These results are in accordance with those from 
another study from Greece (17). In this study poisoning from 
tobacco was the second most common type of poisoning, account-
ing for 15% of all cases. This is probably due to the incidence of 
smoking among both parents – and mothers in particular – having 
increased over recent years (17). Although, we did not have avail-
able data about the percentage of smokers among the population 
of Thrace (men, women), the percentage of smokers in Greece 
according to WHO, is one of the highest in Europe and ranges 
from 47–54%. In countries in which there have been systemic 
antismoking campaigns, the incidence of poisoning from tobacco 
has decreased (10). Even though in most cases CAP events are 
accidental, the incidence of self-poisoning has increased mark-
edly in recent years, with the highest incidence occurring among 
those over 10 years of age, predominantly female, as in our study 
(11, 16). For this reason, the attention to poisoning prevention in 
this age group, and in particular those who are socially deprived 
should be increased (23, 24).

In most of the cases the CAP event occurred in the home. 
This highlights the need to encourage the establishment of a safe 
domestic environment, for example by storing toxic agents in a 
place that is inaccessible to children. However, the lack of legis-
lation in Greece regarding the use of safety caps and containers 
for hazardous substances (toxic or corrosive) and pharmaceutical 
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drugs contributes to the exposure of our children to poisons, and 
hence to the incidence of CAP (1).

The low appearance of symptomatology and the good clinical 
condition of the children at admission to hospital in most of our 
cases could be explained by either the small quantity of toxic 
substance ingested or its low level of toxicity (18, 25, 26).

All children who ingested a toxic substance, even those who 
were asymptomatic, were admitted to the Department of Pediat-
rics to enable close monitoring and initiate treatment if and when 
required. The use of gastric lavage was a more frequently used 
procedure in periods A and B than in period C. This procedure 
should be undertaken within 1–2 h of ingestion of a potentially 
life-threatening amount of a poison (27). Ipecac syrup, which 
induces vomiting, was used only in periods A and B, and not in 
period C. It has been our clinical practice in recent years to avoid 
the use of Ipecac, in accordance with the suggestion that it confers 
no benefit and should be abandoned as a treatment regimen (12). 
Activated charcoal was the most commonly used treatment in 
period C (12, 27).

The outcome of all children was good, and the median time 
of hospitalization was 3 days, which is in agreement with other 
studies (7). Follow-up by a pediatric psychiatrist was considered 
necessary for all children aged more than 5 years because at these 
ages an increased feeling of self-protection should be engendered. 
Those children who had attempted self-poisoning were subjected 
to a systematic psychological follow-up along with their families, 
with the aim of avoiding a subsequent attempt.

In summary, comparison between three time periods showed 
that in period A (1985–1989) the lower incidence of CAP was 
found. Also this revealed a reduction in the frequency of CAP 
over the past 5 years (period C, 2005–2009) than in period B 
(1995–1999). Particular attention should be paid to the increased 
rate of intoxication from paracetamol or tobacco, and to cases of 
self-poisoning, which involve mainly girls aged 11–14 years. A 
safe home environment should be established for children, keep-
ing toxic substances out of their reach and targeting parents and 
their families with continuous educational preventive programs 
regarding the avoidance of exposure to poisons in childhood.
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