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Abstract: Background: Intentional and unintentional poisoning is a frequently occurred injury in childhood through-
out the world, which is a common reason for referrals to hospital and affecting children health profoundly. There are 
different patterns of poisoning due to substantial differences in socioeconomic and cultures in different countries 
regions, which may influence the principle of prevention and therapy. In the present study, we aimed to elucidate 
the epidemiologic characteristics of poisoning among hospitalization children in a region located in the north of 
China. Methods: This was a retrospective analysis for hospitalized poisoning children who were under 14 years 
old. Five hundred and forty-nine person-times who were diagnosed with poison were included. This case series 
study was performed over a period of 6-year (January 2008 to December 2013) in seven large tertiary hospitals 
at Shanxi Province. Descriptive statistics were used to analyze the patient population characteristic, for example 
gender, age, regions of living. Chi-squared test, nonparametric rank sum test, independent sample t-test, or ANOVA 
were used to analyze the characteristics of poisoning and hospitalized in groups, Furthermore, associations be-
tween each indicator of the characteristics were analyzed using Spearman’s correlation analysis. Effect factors of 
LOS and cost were analyzed by multivariate linear regression. Results: In this study, total 549 hospitalized cases 
due to poisoning from January 1, 2008 to December 31, 2013 were collected. Among them, more than half were 
boys (56.3%) and the most children were under 5 yrs old (55.2%). Unintentional poisoning accounted for 95.8% of 
total cases. The common site of poisoning mainly occurred in home (95.6%) of total cases. The top three poison-
ing agents were drugs (47.1%), CO (21.9%) and pesticide (17.3%). Specially, the percentage of pesticide poisoning 
(21.4%) was found higher in rural than urban (10.6%). For the disease severity of poisoning, 50.3% were moderate 
with prolonged symptoms or signs. It was found that the percentage constituent of severe poisoning in intentional 
poisoning (47.8%) patients was significantly higher compared to that in unintentional poisoning (29.7%). The aver-
age length of stay (LOS) in the hospital was 4.82 d. The average hospitalization cost of individual poisoning case 
was 4170.81 yuan RMB. The results from Spearman’s analysis indicated both LOS (rs = 0.131, P < 0.01) and cost 
(rs = 0.110, P < 0.01) increased with age; while the constituent of unintentional poisoning (rs = -0.628, P < 0.001) 
decreased with age. Multivariable linear regression was also conducted and the result from this analysis indicated 
that drug poisoning, age, food poisoning, and cleaner poisoning were the main effect factors contributing to LOS 
among the poisoning hospitalized children. In addition, the main effect factors of cost were LOS, drug poisoning, 
and disease severity among the poisoning hospitalized children. The overall fatality rate was 1.5% (4.5% intentional; 
1.4% unintentional). Conclusions: The younger children are the high-risk population for poisoning with the most of 
unintentional poisoning, and the drug is the common agent. On the other hand, in the adolescents, there are higher 
risks of pesticide poisoning in intentional poisoning. Moreover, in this population, the disease severity, LOS and 
hospitalization cost increase as well. 
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Introduction

Intentional and unintentional poisoning is a fre-
quently occurred injury in childhood. Recently 
published Global Burden of Disease Study 
(GBD) showed that unintentional poisoning was 

responsible for an estimated 180,000 deaths 
in 2010 in worldwide. Despite various preven-
tive measures were carried out, poisoning in 
children remains an important public health 
issue worldwide [1]. The annual report from 
2014 based on national poison data system 
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(NPDS) of the American association of poison 
control centers indicates that poisonings re- 
sult in more than 300 children hospitalization 
among 0-19 year olds every day in American 
[2]. In the UK, poisonings caused approximately 
25,000 emergency department attendances in 
0-4 year olds each year [3]. In 2012, there were 
approximately 6,500 poisoning hospitalization 
in 0-14, including 70% under 5 year olds in the 
UK [4]. In the US, despite an estimated saving 
of $7 to $15 for every $1 spent on poison con-
trol centers [5], non-fatal poisonings resulted in 
$48 million medical costs for hospitalizations 
and emergency department attendances for 
the under 5 s in 2005. Poisoning accounts for 
about 7% all unintentional injury in children 
under 5 years and is implicated in about 2% of 
all children deaths in the developed world, and 
over 5% in the developing countries [6]. There 
have been a lot of studies about poisoning in 
children from developed and developing coun-
tries [7-9]. However, substantial differences in 
socioeconomic and cultures in different coun-
tries cause various patterns of poisoning, for 
example the type of poison, age and gender 
distribution and patient outcome [10]. So, the 
epidemiological investigation specific for differ-
ent countries regions was necessary to deter-
mine the extent and characteristics of the prob-
lem. To understand the local characteristic of 
poisoned children will help to intervene.

Because children lack knowledge of the pre-
vention poisoning and life experience, they 
were more likely to suffer unintentional poison-

Cases collection

This is a retrospective cross-sectional, poison 
report and patient medical record review. All 
cases were selected from hospitalized poison-
ing injury children, who were less than 14 years 
old and admitted from January 1, 2008 to 
December 31, 2013 in this study. Among poi-
soning records found based on ICD-10 codes 
(X40-X49), and total 549 patients hospitalized 
for poisoning during this period. The informa-
tion about each case was recorded in standard-
ized forms including (1) general characteristics: 
medical record number, gender, age, regions of 
living (urban or rural), date of birth; (2) charac-
teristics of poisoning injury: poisoning date, poi-
soning intent (unintentional and intentional), 
location of poisoning occurring (public place 
and in home), injury site of body, category of 
poisonous substances (drug poisoned, pesti-
cide, cleaner, CO, food and others); (3) charac-
teristics of hospitalizations: length of stay 
(LOS), disease severity, outcome (survival or 
death), and cost of hospitalization. The severity 
of poisoning is classified into three grades, i.e., 
(1) minor: mild, transient and spontaneously 
resolving symptoms or signs; (2) moderate: pro-
nounced or prolonged symptoms or signs; (3) 
severe: severe or life-threatening symptoms or 
signs [11]. 

Ethics statement

The study was approved by the Ethics Com- 
mittee for Shanxi Medical University, PR China. 

Table 1. Characteristics of hospitalization case for poisoning in 
children

Characteristics Total  
cases (%)

Male 
cases (%)

Female 
cases (%) χ2 P

Age (years)
    < 5 303 (55.2) 169 (55.8) 134 (44.2) 0.674 0.714
    5-9 116 (21.1) 63 (54.3) 53 (45.7)
    10-14 130 (23.7) 77 (59.2) 53 (41.8)
Regions of living
    Urban 204 (37.2) 113 (55.4) 91 (44.6) 0.105 0.746
    Rural 345 (62.8) 196 (56.8) 149 (43.2)
Seasons
    Spring 164 (29.9) 95 (57.9) 69 (42.1) 2.513 0.473
    Summer 126 (23.0) 73 (57.9) 53 (42.1)
    Autumn 150 (27.3) 87 (58.0) 63 (42.0)
    Winter 109 (19.9) 54 (49.5) 55 (50.5)
Total cases (%) 549 (100.0) 309 (56.3) 240 (43.7)
Note: %, percentage of total cases.

ing. Moreover, being in a spe- 
cial period of growth and devel-
opment, children are extremely 
sensitive to poisonous sub-
stances, which affect their 
health for a long time. So, it is 
necessary to understand the 
epidemiology characteristic and 
outcome of poisoning among 
hospitalization children. Poiso- 
ning in children represented a 
preventable cause of morbidity 
and mortality. In the present 
study, we aimed to elucidate the 
epidemiologic characteristics of 
poisoning among hospitaliza-
tion children in a region, located 
in north of the central region 
China. 

Materials and methods
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All records of patient and information were ano-
nymized and de-identified prior to analysis.

Data analysis 

All the information was input into an Excel 
sheet, statistical analyses were performed by 
using the Statistical Package for the Social 
Sciences (SPSS), version 13.0 (SPSS, Inc., 
Chicago, IL, USA). The quantitative variable was 
expressed as the mean ± standard error (SE), 
while qualitative variables were expressed as 
frequencies and percentages. Chi-squared test 
or nonparametric rank sum test were used to 
compare differences between groups. Furth- 
ermore, associations between each indicator 
of the characteristics were analyzed using 
Spearman’s correlation analysis. Effect factors 
of LOS/cost were analyzed by multivariate lin-
ear regression. A p-value < 0.05 indicates sta-
tistical significance. 

Results

Characteristics of hospitalized poisoning 
children

From January 1, 2008 to December 31, 2013 
total 549 patients hospitalized in 7 tertiary 
hospitals due to poisoning. Of 549 children 
who were recorded in hospitals with poisoning 

during this period, 56.3% (n = 309) were males 
and 43.7% (n = 240) were females with a male: 
female ratio as 1.3:1. The mean age of poison-
ing children was 5.36 years. Majority of poison-
ing cases were found under 5 years old (55.2%), 
followed by 10-14 year old (23.7%). In the distri-
bution of region, 62.8% (n = 345) children were 
in rural and 37.2% (n = 204) in urban areas. The 
characteristics regarding occurring season 
show that the highest proportion of poisoning 
cases was in spring and the lowest in winter 
(Table 1).

Characteristics of poisoning in hospitalized 
children

For the intent of poisoning, majority of the 
cases (95.8%, n = 526) were unintentional poi-
soning, and the cases of intentional poisoning 
were 4.2% (n = 23). The significant difference 
was found in the distributions of poisoning 
intent by age groups (χ2 = 39.918, P < 0.001). 
Further analysis using Spearman’s analysis 
indicated unintentional poisoning has a nega-
tive correlation with age (rs = -0.628, P < 0.001), 
suggesting with the increase of age, the con-
stituent of unintentional poisoning declined, 
while intentional poisoning increase. So, the 
younger children higher risk of suffering unin-
tentional poisoning than the older children. The 

Table 2. Poisoning characteristics of hospitalized children

Characteristics N
Intents Occurring locations*

Unintentional
Cases (%)

Intentional 
Cases (%) χ2 P Public place

Cases (%)
Home

Cases (%) χ2 P

Gender
    Male 309 296 (95.8) 13 (4.2) 0.001 0.981 19 (6.2) 288 (93.8) 5.188 0.023
    Female 240 230 (95.8) 10 (4.2) 5 (2.1) 230 (97.9)
Age (years)
    < 5 303 302 (99.7) 1 (0.3) 39.918 < 0.001 10 (3.3) 289 (96.7) 2.003 0.371
    5-9 116 113 (97.4) 3 (2.6) 6 (5.2) 109 (94.8)
    10-14 130 111 (85.4) 19 (14.6) 8 (6.2) 120 (93.8)
Regions of living
    Urban 204 199 (97.5) 5 (2.5) 2.444 0.118 5 (2.5) 193 (97.5) 2.669 0.102
    Rural 345 327 (94.8) 18 (5.2) 19 (5.5) 325 (94.5)
Seasons
    Spring 164 158 (96.3) 6 (3.7) 6.371 0.095 11 (6.7) 152 (93.3) 5.910 0.116
    Summer 126 117 (92.9) 9 (7.1) 7 (5.6) 117 (94.4)
    Autumn 150 148 (98.7) 2 (1.3) 2 (1.4) 145 (98.6)
    Winter 109 103 (94.5) 6 (5.5) 4 (3.7) 104 (96.3)
Total 549 526 (95.8) 23 (4.2) 24 (4.4) 518 (95.6)
Notes: *, There were 7 children missing the information regarding occurring location. %, percentage of total cases.
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half of unintentional poisoning children were 
under 5 years old (57.4%, 302/526), and was 
mainly attributed to the misused drugs (50.3%, 
152/302). Whereas, in these intentional poi-
soning cases, 78.3% (19/23) poisoning chil-
dren were in aged 10-14 and mainly attributed 
to the suicide by pesticide (self-harm). Moreover, 
we found that home was the important site for 
children poisoning occurring. Among the distri-
bution of occurring sites, 95.6% (n = 518) in 
home, and only 4.4% (n = 24) in public places. 
There was significant difference (χ2 = 5.188, P 
= 0.023) in the distributions of sites where poi-
soning occurred between boys and girls (Table 
2). For the injury site of the body, 99.6% (n = 
547) children were the multi-systems damage.

In this study, poisonous substances we found 
mainly included misused drug, pesticide, clean-
er, CO and food poisoning. For the unintentional 
poisoning children, generally misuse of drug 
was the most common category of poisonous 
substances accounting to 47.0% (n = 247), CO 
is the secondary cause accounting to 21.9% (n 
= 115), and pesticide with 17.3% (n = 91). Other 
poisoning was in a small portion (16.8%). 
Further, the significant difference was found in 
the distributions of poisonous substances 
between urban and rural (χ2 = 15.523, P = 
0.008). Importantly, percentage of pesticide in 
rural (21.4%) was doubled that in urban (10.6%). 
In poisoning preference age, there was signifi-
cant difference in the distributions of the cate-
gory of poisoning substances by age (χ2 = 
25.339, P = 0.005). However, for children under 

5 years old, who accounted for half of misused 
drug poisoning, but only 16% of CO poisoning. 
There was no difference in the other age groups 
in such category of poisoning substances 
(Table 3). For the 23 intentional poisoning chil-
dren, the main category of poisoning substanc-
es was pesticide (65.2%, n = 15) and drug as 
secondary (34.8%, n = 8).

Characteristics of hospitalizations in poisoning 
children

For the disease severity of poisoning, half of 
the cases (50.3%, n = 276) were moderate with 
prolonged symptoms or signs, the cases of 
severe poisoning were 30.4% (n = 167), and 
only 19.3% (n = 106) children showed minor 
symptoms. We found in lower age group, there 
was greater ratio of children with mild poison-
ing than older age groups (χ2 = 9.931, P = 
0.042). The percentage of severe injury in 
intentional poisoning (47.8%, n = 11) was high-
er than in the unintentional poisoning (29.7%, n 
= 156, Table 4).

For the length of stay (LOS) of poisoning chil-
dren, the average of LOS was 4.82±0.21 d. The 
significant difference was found in the distribu-
tions of the LOS in different age groups (H = 
21.148, P = 0.012). Further, Spearman’s analy-
sis indicated that there was a positive correla-
tion between LOS and age (rs = 0.131, P < 
0.01), namely, the LOS increased with age 
(Figure 1B). Also, there was a significant differ-
ence of the distributions of the LOS between 

Table 3. Category of unintentional poisoning for hospitalization children 

Characteristics N
Categories

χ2 PDrug 
Cases (%)

Pesticide
Cases (%)

Cleaner
Cases (%)

CO
Cases (%)

Food
Cases (%)

Others
Cases (%)

Gender
    Male 296 127 (42.9) 61 (20.6) 17 (5.7) 64 (21.6) 10 (3.4) 17 (5.7) 8.445 0.133
    Female 230 120 (52.2) 30 (13.0) 8 (3.5) 51 (22.2) 6 (2.6) 15 (6.5)
Age (years)
    < 5 302 152 (50.3) 52 (17.2) 18 (6.0) 50 (16.6) 5 (1.7) 25 (8.3) 25.339 0.005
    5-9 113 48 (42.5) 20 (17.7) 2 (1.8) 33 (29.2) 7 (6.2) 3 (2.7)
    10-14 111 47 (42.3) 19 (17.1) 5 (4.5) 32 (28.8) 4 (3.6) 4 (3.6)
Regions of living
    Urban 199 100 (50.3) 21 (10.6) 9 (4.5) 44 (22.1) 6 (3.0) 19 (9.5) 15.523 0.008
    Rural 327 147 (45.0) 70 (21.4) 16 (4.9) 71 (21.7) 10 (3.1) 13 (4.0)
Total 526 247 (47.0) 91 (17.3) 25 (4.8) 115 (21.9) 16 (3.0) 32 (6.1)
Note: %, percentage of total cases.
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Table 4. The characteristics of hospitalizations in poisoning children

Characteristics N
Disease severity Length of stay (days) Cost (yuan RMB)

Mild  
Cases (%)

Moderate 
Cases (%)

Severe 
Cases (%) χ2/H P ≤1  

Cases (%)
2-3  

Cases (%)
4-6  

Cases (%)
≥7  

Cases (%) χ2/H P Mean ± SE t/F P

Gender

    Male 309 58 (18.8) 150 (48.5) 101 (32.7) 1.721 0.423 51 (16.5) 103 (33.3) 84 (27.2) 71 (23.0) 2.379 0.497 4027.3±279.0 -0.498 0.619

    Female 240 48 (20.0) 126 (52.5) 66 (27.5) 43 (17.9) 92 (38.3) 59 (24.6) 46 (19.2) 4355.6±656.4

Age (years)

    < 5 303 67 (22.1) 141 (46.5) 98 (31.4) 9.931 0.042 53 (17.5) 120 (39.6) 76 (25.1) 54 (17.8) 12.692 0.002 3388.9±238.5 4.249 0.015

    5-9 116 22 (19.0) 68 (58.6) 26 (22.4) 15 (12.9) 46 (39.7) 26 (22.4) 29 (25.0) 4533.7±1041.7

    10-14 130 17 (13.1) 67 (51.5) 46 (35.4) 26 (20.0) 29 (22.3) 41 (31.5) 34 (26.2) 5669.4±844.5

Regions of living

    Urban 204 50 (24.5) 95 (46.6) 59 (28.9) 5.675 0.059 45 (22.1) 82 (40.2) 37 (18.1) 40 (19.6) 14.860 0.002 3521.6±519.9 -1.529 0.127

    Rural 345 56 (16.2) 181 (52.5) 108 (31.3) 49 (14.2) 113 (32.8) 106 (30.7) 77 (22.3) 4554.7±418.7

Intents

    Unintentional 526 106 (20.2) 264 (50.2) 156 (29.7) 7.043 0.027 88 (16.7) 192 (36.5) 136 (25.9) 110 (20.9) 6.479# 0.085 4126.8±339.0 -0.644 0.520

    Intentional 23 0 (0.0) 12 (52.2) 11 (47.8) 6 (26.1) 3 (13.0) 7 (30.4) 7 (30.4) 5177.5±858.6

Total 549 106 (19.3) 276 (50.3) 167 (30.4) 94 (17.1) 195 (35.5) 143 (26.0) 117 (21.3) 4170.8±326.8
Notes: %, percentage of total cases. #, Fisher’s Exact Test: due to 2 cells (25.0%) expected count less than 5, and the minimum expected count is 3.94.
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urban and rural (χ2 = 14.860, P = 0.002), 
namely, the LOS of the rural children was longer 
than the urban children (Table 4). To correct the 
bias from other covariates, a multivariate linear 
regression with LOS as dependent variable, the 
result from this analysis indicated that LOS 
were statistically significant correlations to 
drug poisoning, age, food poisoning, and clean-
er poisoning (Supplementary Table 1), suggest-
ing they were the main effect factors for LOS 
among the poisoning hospitalized children. 

The total hospitalization cost of 549 poisoning 
children was 2,289,776 yuan RMB and the 
average cost was 4170.81 yuan RMB. There 
were significant differences in different age 
groups (F = 4.249, P = 0.015, Table 4). Then, 
Spearman’s analysis indicated that the cost 

(3.0%) in urban children than rural children 
(0.6%) (χ2 = 4.888, P = 0.027, Table 5).

Discussion

Every year, thousands of children are admitted 
to hospital duo to poisoning. Poisoning in chil-
dren is an important health issue of children 
and adolescent ubiquitous in the world. For the 
patterns of age in hospitalized poisoning pa- 
tients, the majority of reports from previous 
epidemiologic studies are bimodal age distri- 
bution of pediatric poisoning, with a high inci-
dence among toddlers and a second peak dur-
ing adolescence [12-15]. However, some stu- 
dies indicated that there wasn’t obvious pat-
tern of age distribution in hospitalized poison-
ing children, except the highest prevalence of 

Figure 1. Correlation of age with constituent of unintentional poisoning, LOS and cost. A. The x-axis is age and the y-
axis is constituent of unintentional poisoning. The constituent of unintentional poisoning had a negative correlation 
with age. B. The x-axis is age and the y-axis is LOS. The LOS had a positive correlation with age. C. The x-axis is age 
and the y-axis is cost. The cost had a positive correlation with age.

Table 5. Outcome of hospitalized poisoning children

Characteristics N Survived
Case (%)

Death
Case (%) χ2 P

Gender
    Male 296 292 (98.6) 4 (1.4) 0.000 1.000
    Female 238 234 (98.3) 4 (1.7)
Age (years)
    < 5 303 293 (98.7) 4 (1.3) 3.641 0.112
    5-9 112 112 (100.0) 0 (0.0)
    10-14 125 121 (96.8) 4 (3.2)
Regions of living
    Urban 200 194 (97.0) 6 (3.0) 4.888 0.027
    Rural 334 332 (99.4) 2 (0.6)
Intent
    Unintentional 512 505 (98.6) 7 (1.4) 1.444 0.230
    Intentional 22 21 (95.5) 1 (4.5)
Total* 534 526 (98.5) 8 (1.5)
Notes: *, There were 15 children missing the information regarding 
outcome. %, percentage of total cases.

has a positive correlation with age (rs = 
0.110, P < 0.01), i.e., the cost increas- 
ed with age (Figure 1C). Further, To cor-
rect the bias from other covariates, a 
multivariate linear regression with cost 
as dependent variable, the result from 
this analysis indicated that cost were 
statistically significant correlations to 
LOS, drug poisoning, and disease sever-
ity (Supplementary Table 2), suggesting 
they were the main effect factors for 
cost among the poisoning hospitalized 
children. 

All of 534 cases, the overall fatality rate 
was 1.5% (n = 8) (4.5% intentional; 1.4% 
unintentional). In these cases, 50% (n = 
4) of these cases were in 10-14 years 
old, and the majority (87.5%; 7/8) was 
unintentional poisoning. In six of these 
cases, poisoning agents were pesticide. 
Also, there was a higher fatality rate 
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poisoning occurred within the 0-4 years [16].  
In the present investigation, 55.2% of the cases 
were infants and young children, with the great-
est frequency around the age of 0-4 years. The 
age of 5-9 years had the lowest frequency of 
exposure to poison agents. These are consis-
tent with the double peaks patterns of age-one 
peak is younger children and another is adoles-
cent. So, the 0-4 years old is the highest risk 
group of poisoning among children and adoles-
cent. For our study population, children under 5 
years represent a group with particular risk, 
comprising over a half of the cases. In addition, 
those under 5 years’ cases were predominantly 
unintentional poisonings, while intentional poi-
sonings occurred mainly in the age of 10-14. 
Since age reflects individual degrees of size, 
physiology, behavior and cognitive develop-
ment, stages of child development were highly 
associated with the risk of drug poisoning, such 
as inadvertent consumption of medicines left 
around the home in toddlers. Then, the per-
centage of intentional poisoning injury 
increased with age. These findings agree with 
those of previous reports regarding significant 
associations between younger children with 
unintentional poisoning and adolescent with 
intentional poisoning [17, 18]. Particularly, 
home is the place where of little kids spend for 
most of their time [19]. Therefore, it is of impor-
tant to advise parents and caregivers paying 
more attention to the home and playground 
safety.

Although the drug is one of the most common 
poisoning agents, there are different main 
types of poisoning agents in different coun-
tries. In the developed countries, for example, 
the common agents were drug and carbon 
monoxide in Australian [17], cleaning agents in 
Israel [20]. On the other hand, the main poison-
ing agents for children differ in the different 
developing countries. For example, the com-
mon agents were kerosene and food poison- 
ing in Nigeria [13], alcohol in Poland [21], and 
drug in Egypt [7] and Pakistan [22]. For our 
study population, the drug poisoning and car-
bon monoxide poisoning were the first and sec-
ond top poisoning agents in children. Because 
the parents failed to keep the drugs safely, the 
children got access to the drug easily and mis-
used. In addition, the parents usually lack the 
knowledge of safe drug use, so resulting in the 
misuse of drug. CO poisoning induced by inap-

propriately ventilated when using gas heating 
appliances, fires, and automobile exhaust 
fumes [23], and most of them occurred within 
the home [24]. Although the mortality rate and 
rate of CO poisoning in the pediatric group are 
lower than those in adult, significant neurologi-
cal sequelae occur in some children [25] and 
affect their life quality in adulthood. The pres-
ent study have also showed that many pesti-
cide poisoning cases are in rural area where 
people have more chance getting access to 
pesticides when parents fail to keep it safe.

For the characteristic of hospitalization, we 
observed that around half of the total cases 
were moderate poisoning composing the larg-
est proportion, followed by severe poisoning. 
Because the adolescents are inclined to occur 
the intentional poisoning, they are likely bear 
the severe poisoning. The previous studies 
show that the poisoning severity is not only 
affect by age, gender, but also by different 
socioeconomics environments [26], such as 
poverty, low parental education, poor maternal 
mental health, unemployment, and lack of 
health insurance [27]. So far, from the WHO, 
lack of reports regarding the poisoning hospi-
talization cost, especially in children and ado-
lescents [28]. In our study, the median cost of 
hospitalization is 2,401.8 yuan RMB. As China 
is a developing country with large number of 
rural population, the cost of hospitalization will 
increase the family economic burden. We also 
found that the cost increased with age, which 
possibly due to adolescents’ poisoning being 
more severe and had longer LOS. Although the 
incidence rates of poisoning in young children 
ranged from 0.02 to 2.26% [29-31], but fatal 
events are actually a lot less occurrence (the 
mortality rates at 0.6-2.8/106 [32-34]). In this 
study, there were only 8 deaths from poisoning 
in children from 2008 to 2013, most of them 
being involved in pesticide poisoning in adoles-
cents aged 10 to 14 years. This is consistent 
with the data from the WHO, which reported a 
sharp increase of poisoning mortality at teens 
[28]. In addition, most of reported global death 
cases derived from pesticides are in the Asian 
region, where many people have ready access 
to pesticides in their daily working [35]. In rural, 
some farmers used waste beverage bottles for 
pesticide, which lead to the children misusing 
the pesticide. 
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Limitations  

The cases were investigated only from the hos-
pitalized children. The number of poisoning 
cases, therefore, would be higher than the 549 
cases presented here. Additional cases from 
outpatient department reports and correspond-
ing information were unavailable; therefore, 
there is a limitation in describing the overall 
situation of children poison. 
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Supplementary Table 1. Multivariable linear regression analysis* of possible predictors of LOS

Variable Beta S.E. Standardized 
Beta t P

95.0% CI for Beta
Lower Bound Upper Bound

Constant 5.326 0.390 13.661 < 0.001 4.560 6.092
Drug poisoning -2.643 0.417 -0.267 -6.339 < 0.001 -3.462 -1.824
Age 0.177 0.044 0.164 4.024 < 0.001 0.091 0.264
Food poisoning -4.075 1.207 -0.139 -3.377 0.001 -6.446 -1.705
Cleaner poisoning -2.500 0.983 -0.106 -2.543 0.011 -4.431 -0.569
Note: R = 0.333, R2 = 0.111, adjusted R2 = 0.104, F = 16.970, P < 0.001. *, using stepwise.

Supplementary Table 2. Multivariable linear regression analysis* of possible predictors of cost

Variable Beta S.E. Standardized 
Beta t P

95.0% CI for Beta
Lower Bound Upper Bound

Constant -4221.527 803.114 -5.256 < 0.001 -5799.105 -2643.949
LOS 1126.633 47.088 0.727 23.926 < 0.001 1034.138 1219.129
Disease severity 1171.798 324.629 0.107 3.610 < 0.001 534.120 1809.476
Drug poisoning 1060.637 466.454 0.069 2.274 0.023 144.370 1976.904
Note: R = 0.724, R2 = 0.525, adjusted R2 = 0.522, F = 200.663, P < 0.001. *, using stepwise. 


