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Predictors of intentional intoxication 
using decision tree modeling analysis:  
a retrospective study
Eun Seok Oh1, Jae Hyung Choi1, Jung Won Lee1, Su Yeon Park2

1Department of Emergency Medicine, Soonchunhyang University College of Medicine, Cheonan, Korea
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Objective The suicide rate in South Korea is very high and is expected to increase in coming 
years. Intoxication is the most common suicide attempt method as well as one of the common 
reason for presenting to an emergency medical center. We used decision tree modeling analysis 
to identify predictors of risk for suicide by intentional intoxication.

Methods A single-center, retrospective study was conducted at our hospital using a 4-year reg-
istry of the institute from January 1, 2013 to December 31, 2016. Demographic factors, such as 
sex, age, intentionality, therapeutic adherence, alcohol consumption, smoking status, physical 
disease, cancer, psychiatric disease, and toxicological factors, such as type of intoxicant and poi-
soning severity score were collected. Candidate risk factors based on the decision tree were used 
to select variables for multiple logistic regression analysis.

Results In total, 4,023 patients with intoxication were enrolled as study participants, with 2,247 
(55.9%) identified as cases of intentional intoxication. Reported annual percentages of inten-
tional intoxication among patients were 628/937 (67.0%), 608/1,082 (56.2%), 536/1,017 (52.7), 
475/987 (48.1%) from 2013 to 2016. Significant predictors identified based on decision tree anal-
ysis were alcohol consumption, old age, psychiatric disease, smoking, and male sex; those identi-
fied based on multiple regression analysis were alcohol consumption, smoking, male sex, psychi-
atric disease, old age, poor therapeutic adherence, and physical disease.

Conclusion We identified important predictors of suicide risk by intentional intoxication. A spe-
cific and realistic approach to analysis using the decision tree modeling technique is an effective 
method to determine those groups at risk of suicide by intentional intoxication. 
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What is already known
The suicide rate in Korea is very high and it is very difficult to accurately 
predict the groups at risk of suicide. Previous studies have reported that 
suicide attempts are highest among elderly adults, men, and people with 
cancer or physical disease. However, these studies included random sam-
ples with the intention to verify risk of intentional intoxication.

What is new in the current study
In this study, we used adjusted data mining analysis to determine groups 
at risk for intentional intoxication through targeting all intoxication pa-
tients in the emergency medical department. Old age, psychiatric disease, 
smoking, and male sex were found to be the main factors that predict risk 
of intentional intoxication.

http://crossmark.crossref.org/dialog/?doi=10.15441/ceem.17.276&domain=pdf&date_stamp=2018-12-31
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INTRODUCTION 

Suicide is a social phenomenon that has a great effect on society 
as well as the families of victims. Even after surviving a suicide 
attempt, suicidal individuals are often willing to make repeated 
attempts using more fatal methods.1-3 The World Health Organi-
zation has proposed useful public health actions targeting indi-
viduals at risk of suicide that could be useful to decrease suicide 
death rates.4 Suicide is influenced by various factors, and it is very 
difficult to accurately predict the populations at risk of suicide.5 
Based on the findings of one study, 29% of people with suicidal 
ideation attempted suicide; however, a national survey from 2007 
to 2012 in South Korea reported that only 5.6% of people with 
suicidal ideation attempted suicide.6,7 Moreover, in another sur-
vey, findings on risk factors related to suicidal ideation failed to 
predict the frequency of suicide attempts.8 Thus, the use of ran-
dom-sampling surveys seems unlikely to effectively predict high-
risk groups for suicide attempts.
 Decision tree modeling analysis is a data mining method that 
is used to explore, extract, and model hidden knowledge, unex-
pected patterns, and new rules as well as relationships, patterns, 
and rules in massive data sets. This method uses a tree structure 
for classifying or predicting processes, to enable researchers to 
easily understand processes and easily interpret the results. Deci-
sion tree analysis is also useful for predicting risk groups by iden-
tifying hidden patterns rather than simply predicting risk factors 
in multiple logistic regression analysis.9-12

 Intoxication is the most common suicide attempt method, as 
well as one of the common reason for presenting to emergency 
medical centers.13-17 Findings on the factors influencing suicide 
ideation, general characteristics of intentional intoxication among 
patients, and some clinical findings have been reported in South 
Korean and international studies. However, findings on the pre-
dictors of risk for intentional intoxication among actual poisoning 
victims are lacking. Hence, we examined the factors influencing 
intentional intoxication among patients in the emergency room 
using multiple logistic regression and decision tree modeling 
analyses, and extracted groups at risk for intentional intoxication 
by combining risk factors. 

METHODS

The study protocol and design were reviewed and approved by 
the Institutional Review Board of Soonchunhyang University 
Cheonan Hospital (SCHCA 2017-07-013-001). Informed consent 
was waived from the Institutional Review Board because of the 
retrospective design of the study.

 This study used a retrospective study design to obtain demo-
graphic and toxicologic characteristics of patients with intoxica-
tion who presented to the emergency medical center of Soonc-
hunhyang University Cheonan Hospital (a tertiary medical center) 
in South Korea during a 4-year period from January 1, 2013 to 
December 3, 2016. The Pesticide Intoxication Institute (PSI) as-
signs patients to this emergency medical center, which has the 
highest number of patients under treatment for intoxication in 
South Korea. Intoxication is defined as exposure to intoxicants 
whereby the recommended dose of drugs is exceeded, or inap-
propriate symptoms occur with the appropriate recommended 
dose.
 We collected patient information from the intoxication patient 
registry of the PSI from 2013 to 2016. We obtained information 
on demographic characteristics including sex, age, intentionality, 
therapeutic adherence, alcohol consumption, smoking status, 
physical disease, cancer, psychiatric disease, and toxicologic fac-
tors (such as the type of intoxicant), amount of poisoning, vital 
signs, Acute Physiology and Chronic Health Evaluation score, 
Glasgow coma scale score, poisoning severity score (PSS), hospi-
talization period, and treatment results. Intentionality was de-
fined in the case of clear suicidal intention, based on a statement 
of the patient or their guardian. Alcohol consumption was deter-
mined by blood ethanol level measurement performed by PSI 
staff; smoking referred to the current smoking status. Obesity, 
hypertension, diabetes, renal disease, and daily activity limitation 
were included in the category of physical disease. All types of in-
curable cancer were included in the category of cancer. Psychiat-
ric disease was defined as patients who received at least one psy-
chiatric medical service. Poor therapeutic adherence was defined 
as the refusal of testing or treatment and not following instruc-
tions of the medical team. 
 There were seven intoxicant component categories: pesticides, 
nonprescription drug, prescription, household chemicals, industri-
al chemicals, inhalation agents, and plants. When intoxication 
was caused by multiple substances, classification was based on 
the most toxic among all the substances detected. If the toxicity 
level was difficult to ascertain, the substance most closely related 
to the patient’s symptoms was considered the main intoxicant.
 Substances categorized as pesticides included pesticides, her-
bicides, germicides, rodenticides, spreaders, and additives (such as 
surfactants). Nonprescription substances comprised antipyretics, 
analgesics, nonprescription sleeping pills, and nonprescription 
sedatives. Prescription drugs included cardiovascular medications, 
antipsychotics, antianxiety drugs, antidepressants, and mood sta-
bilizers. Household chemicals included antiseptics, germicides, 
deodorants, corrosive agents, and nicotine. Industrial chemicals 
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comprised hydrocarbon compounds, cyanide, and hydrogen sul-
fide. Carbon monoxide and butane gas were considered inhala-
tion agents; plants included Phytolacca, motherwort, mushrooms, 
and tetrodotoxin. 
 For descriptive analysis, means with standard deviation or num-
bers and percentages were reported. The chi-square test or Fisher 
exact test was used to analyze categorical variables, and the Stu-
dent t-test was performed for continuous variables. Multiple lo-
gistic regression with backward selection was used to identify the 
risk factors for intentionality, PSS, and therapeutic adherence. 
Odds ratios and 95% confidence intervals were calculated to es-
timate the effect size of each risk factor. All tests were two-tailed, 
and a P-value <0.05 was considered statistically significant. To 
establish the prediction model, we carried out decision tree model 
analysis using R ver. 3.0.1 (R Foundation for Statistical Comput-
ing, Vienna, Austria). Chi-squared automatic interaction detection 
(CHAID), classification and regression tree (CART), and C50 meth-
ods were used to fit the model. Candidate risk factors based on 
the decision tree were used as selected variables in multiple lo-
gistic regression analysis. The receiver operating characteristic 
curve was used to evaluate the models and variable importance 
values were calculated to represent the percentage of mean de-
crease in misclassification. CHAID was used to extract results with 
the highest area under the curve values (CHAID=0.800, C50=0.798, 
CART=0.771).

RESULTS

General characteristics of intoxication patients
During the study period, 274,669 patients presented to the emer-
gency medical center, with a total of 4,325 (1.57%) poisoning 
victims. Among these, data of 4,023 (1.46%) patients were ana-
lyzed. We excluded patients whose status could not be determined, 
such as those who did not reveal any information about suicide 
attempts and those who denied a suicide attempt. Cases of pos-
sible food poisoning and those with missing patient information 
were also excluded. 
 Table 1 lists the demographic and clinical characteristics of 
patients with and without intentional intoxication in this study. 
There were significant differences between the two groups with 
respect to rate of alcohol consumption, smoking, physical disease, 
cancer, psychiatric disease, PSS, and therapeutic adherence. The 
type of intoxicant also showed significant differences between 
the groups.
 There were significant differences in the rates of intoxication 
between groups with unintentional and intentional intoxication, 
with a decreasing trend during the 4-year period (Table 1). How-

ever, no significant differences were observed between the two 
groups regarding the time of day.
 For daily and weekday/weekend rates, significant differences 
were found between the groups; there were lower weekend rates 
for the group with intentional intoxication, compared with the 
unintentional intoxication group (Table 1). Annual intoxicant rates 
differed significantly between the groups (Table 2). Pesticides were 
the most frequently used intoxication during the 4 years, except 
for 2016.

Multiple logistic regression results for intentionality, PSS, 
and therapeutic adherence
Male sex, elderly age, alcohol consumption, smoking, physical 
disease, psychiatric disease, and poor therapeutic adherence were 
extracted as independent predictors of intentional intoxication. 
As for intoxicant substances, with prescription drugs as the refer-
ence, pesticides and nonprescription substances remained as pre-
dictors of intentional intoxication (Table 3).
 Elderly age, alcohol consumption, smoking, physical disease, 
psychiatric disease, and intentionality were extracted as indepen-
dent predictors of severe poisoning symptoms (PSS of more than 
3 points). With prescription drugs as the reference, plants and 
pesticides remained as predictors of severe poisoning symptoms 
(Table 4).
 Intentionality and alcohol consumption were extracted as in-
dependent predictors of poor therapeutic adherence. With pre-
scription drugs as the reference, nonprescription substances re-
mained as a predictor of poor therapeutic adherence (Table 5).

Decision tree analysis
The importance of the variables in the decision tree modeling was 
based on a CHAID algorithm. With the entire importance as-
sumed to be 100%, the importances of alcohol consumption, 
smoking, physical disease, elderly age, psychiatric disease, male 
sex, poor therapeutic adherence, and weekends were 34.1%, 
16.5%, 13.8%, 13.0%, 11.9%, 7.3%, 3.2%, and 0.3%, respectively. 
Five predictive variables were automatically extracted, and the 
analysis result was a tree consisting of a total six terminal nodes 
(leaves). At the root node of the tree were a total of 4,023 intoxi-
cation patients with a 56% risk of intentional intoxication. For all 
poisoning victims, alcohol consumption was selected as the first 
splitting variable. In the case of alcohol consumption, the inten-
tional intoxication risk increased from 55.8% to 86.6% (about 
1.55 times greater [group 1]). With no alcohol consumption, in-
tentional intoxication risk decreased to 42.0% (about 1.32 times 
lower). Among patients with no alcohol consumption, age was 
selected as the second splitting variable. Among elderly patients 
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( ≥65 years old), intentional intoxication risk increased from 
42.0% to 65.0% (about 1.54 times greater [group 3]); for patients 
<65 years old, the intentional intoxication risk decreased to 
35.4% (about 1.18 times lower). Among patients with no alcohol 
consumption and patients <65 years old, psychiatric disease was 
selected as the third splitting variable. With a history of psychiat-
ric disease, the intentional intoxication risk increased from 35.4% 
to 54.2% (about 1.53 times greater [group 4]); otherwise, it de-
creased to 31.0% (about 1.14 times lower). Among patients <65 
years old, with no alcohol consumption and with no psychiatric 

Table 1. Characteristics of intoxication and their association with in-
tentionality (n=4,023)

Unintentional  
intoxication 
(n=1,776)

Intentional  
intoxication 
(n=2,247)

P-value

Sex <0.001

   Male 783 (44.1) 1,148 (51.1)

   Female 993 (55.9) 1,099 (48.9)

Age (yr) <0.001

   Mean±SD 35.1±25.7 51.8±24.7

   0–10 491 (27.6) 7 (0.3)

   11–20 80 (4.5) 107 (4.8)

   21–30 180 (10.1) 230 (10.2)

   31–40 215 (12.1) 331 (14.7)

   41–50 223 (12.6) 449 (20.0)

   51–60 267 (15.0) 394 (17.5)

   >60 320 (18.0) 729 (32.4)

Age (yr) <0.001

   ≥65 254 (14.3) 607 (27.0)

   <65 1,522 (85.7) 1,640 (73.0)

Year <0.001

   2013 309 (17.4) 628 (27.9)

   2014 474 (26.7) 608 (27.1)

   2015 481 (27.1) 536 (23.9)

   2016 512 (28.8) 475 (21.1)

Month 0.166

   January 122 (6.9) 132 (2.9)

   February 113 (6.4) 165 (7.3)

   March 159 (9.0) 205 (9.1)

   April 177 (10.0) 206 (9.2)

   May 199 (11.2) 220 (9.8)

   June 184 (10.4) 226 (10.1)

   July 142 (8.0) 221 (9.8)

   August 157 (8.8) 217 (9.7)

   September 171 (9.6) 178 (7.9)

   October 125 (7.0) 179 (8.0)

   November 109 (6.1) 154 (6.9)

   December 118 (6.6) 144 (6.4)

Season 0.842

   Spring to summer 1,018 (57.3) 1,295 (57.6)

   Fall to winter 758 (42.7) 952 (42.4)

Day 0.029

   Sunday 317 (17.8) 322 (14.3)

   Monday 234 (13.2) 323 (14.4)

   Tuesday 228 (12.8) 337 (15.0)

   Wednesday 221 (12.4) 310 (13.8)

   Thursday 265 (14.9) 315 (14.0)

   Friday 235 (13.2) 291 (13.0)

   Saturday 276 (15.5) 349 (15.5)

Day 0.017

   Weekday 1,183 (66.6) 1,576 (70.1)

   Weekend 593 (33.4) 671 (29.9)

(Continued to the right column)

Unintentional  
intoxication 
(n=1,776)

Intentional  
intoxication 
(n=2,247)

P-value

Blood alcohol content <0.001

   Positive 167 (9.4) 1,081 (48.1)

   Negative 1,609 (90.6) 1,166 (51.9)

Smoking <0.001

   Yes 421 (23.7) 978 (43.5)

   No 1,355 (76.3) 1,269 (56.5)

Physical disease <0.001

   Yes 348 (19.6) 773 (34.4)

   No 1,428 (80.4) 1,474 (65.6)

Cancer disease 0.001

   Yes 26 (1.5) 70 (3.1)

   No 1,750 (98.5) 2,177 (96.9)

Psychiatric disease <0.001

   Yes 250 (14.1) 581 (25.9)

   No 1,526 (85.9) 1,666 (74.1)

PSS <0.001

   0 1,251 (70.4) 714 (31.8)

   1 205 (11.6) 431 (19.2)

   2 202 (11.4) 584 (26.0)

   3 110 (6.2) 500 (22.3)

   4 8 (0.5) 18 (0.8)

PSS <0.001

   <3 1,658 (93.3) 1,729 (76.9)

   ≥3 118 (6.6) 518 (23.0)

Therapeutic adherence <0.001

   Good 1,600 (90.1) 1,891 (84.2)

   Poor 176 (9.9) 356 (15.8)

Type of intoxicants <0.001

   Pesticides 307 (17.3) 1,181 (52.5)

   Non-prescriptives 106 (6.0) 230 (10.2)

   Prescriptives 472 (26.6) 623 (27.7)

   Household chemicals 396 (22.3) 108 (4.8)

   Industrial chemicals 154 (8.7) 27 (1.2)

   Inhalations 199 (11.2) 60 (2.7)

   Plants 142 (8.0) 18 (0.8)

Values are presented as number (%) unless otherwise indicated.
SD, standard deviation; PSS, poisoning severity score.

Table 1. Continued
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disease history, smoking was selected as the fourth splitting vari-
able. For smokers, intentional intoxication risk increased from 
31.0% to 44.8% (about 1.44 times greater) whereas for nonsmok-
ers, it decreased to 25.7% (about 1.21 times lower [group 6]). 
Among patients <65 years old, those with no alcohol consump-

tion, no psychiatric disease history, and those who were smokers, 
male sex was selected as the fifth splitting variable. Among 
males, the intentional intoxication risk increased from 44.8% to 
70.0% (about 1.56 times greater [group 2]) whereas for female 
patients, this risk decreased to 36.5% (about 1.23 times lower 

Fig. 1. Diurnal variations of unintentional (A) and intentional (B) intoxication.
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Fig. 2. Weekly variations of unintentional (A) and intentional (B) intoxication.
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[group 5]).
 The final nodes were arranged as follows: in group 1, for alco-
hol consumption, of the total number of patients there were 
1,248 intoxication patients with an intentional intoxication risk 
of 86.6%. Group 2 consisted of intoxication patients <65 years 
old with no alcohol consumption, no psychiatric disease, who 
were smokers and male, with an intentional intoxication risk of 
70.0% among 120 patients. Group 3 consisted of elderly patients 
with no alcohol consumption, with 65.0% intentional intoxica-
tion risk among 615 patients. Group 4 consisted of patients <65 
years old with no alcohol consumption who had a history of psy-
chiatric disease, with 54.2% intentional intoxication risk among 
415 patients. Group 5 included 359 female patients <65 years 
old who were smokers, with no alcohol consumption and no psy-
chiatric disease, with an intentional intoxication risk of 36.5%. 
Group 6 comprised nonsmoking patients <65 years old with no 

alcohol consumption and no psychiatric disease, and included 
1,266 patients with a risk of 25.7% (Fig. 4).

DISCUSSION

Previous statistical analyses have aimed to verify hypotheses re-
garding suicidal populations using sample groups; there is also a 
possibility of confounding bias in variables related to suicide. The 
representativeness of such samples, however, is limited with re-
spect to accuracy; hence, big data or data mining analysis that 
analyzes census data is a possible alternative to reducing these 
uncertainties.9,18 This analysis is different from existing statistical 
methods, whose main purpose is to predict targets and not hy-
pothesis verification. It is currently possible to collect massive in-
formation using data networking with a future outlook and in-
sight suggested through data analysis of real circumstances. This 

Table 2. Annual comparison of types of intoxicant 

Type of intoxicants 2013 2014 2015 2016
Adjusted
P-valuea)

<0.001

Pesticides 448 (47.8) 403 (37.2) 333 (32.7) 304 (30.8)

Nonprescription drug 81 (8.6) 76 (7.0) 100 (9.8) 79 (8.0)

Prescription 187 (20.0) 307 (28.4) 296 (29.1) 305 (30.9)

Household chemicals 103 (10.9) 117 (10.8) 136 (13.4) 148 (15.0)

Industrial chemicals 35 (3.7) 41 (3.8) 37 (3.6) 68 (6.9)

Inhalations 57 (6.1) 72 (6.6) 79 (7.8) 51 (5.2)

Plants 26 (2.9) 66 (6.1) 36 (3.5) 32 (3.2)

Values are presented as number (%)
a)Bonferroni correction.

Table 3. Results of multiple logistic regression analysis with backward 
stepwise elimination for prediction of intentional intoxication

Adjusted 
odds ratio

95% confidence  
interval

P-value

Male 2.215 1.853–2.647 <0.001

Elderly (age ≥65 yr) 1.792 1.421–2.259 <0.001

Alcohol consumption 6.620 5.345–8.199 <0.001

Smoking 2.496 2.051–3.037 <0.001

Physical disease 1.380 1.128–1.687 0.002

Psychiatric disease 1.917 1.561–2.354 <0.001

Poor therapeutic adherence 1.731 1.352–2.215 <0.001

Type of  
intoxicants

Prescriptives Reference

Pesticides 2.438 1.970–3.018 <0.001

Non-prescriptives 1.745 1.292–2.358 <0.001

Household chemicals 0.288 0.217–0.382 <0.001

Industrial chemicals 0.207 0.129–0.330 <0.001

Inhalations 0.266 0.184–0.384 <0.001

Plants 0.092 0.053–0.158 <0.001

Table 4. Results of multiple regression analysis with backward stepwise 
elimination for the predictor of poisoning severity score 

Adjusted 
odds ratio

95% confidence  
interval

P-value

Elderly (age ≥65 yr) 1.867 1.537–2.268 <0.001

Alcohol consumption 1.198 1.013–1.417 0.034 

Smoking 1.182 1.004–1.391 0.044 

Physical disease 1.353 1.142–1.604 <0.001

Psychiatric disease 1.423 1.191–1.700 <0.001

Intentionality 3.214 2.664–3.877 <0.001

Type of  
intoxicants

Prescriptives Reference

Pesticides 2.058 1.706–2.483 <0.001

Non-prescriptives 0.913 0.682–1.221 0.539

Household chemicals 0.653 0.477–0.893 0.008

Industrial chemicals 0.615 0.371–1.021 0.060 

Inhalations 0.639 0.424–0.961 0.032

Plants 5.528 3.799–8.043 <0.001

Table 5. Results of multiple regression analysis with backward stepwise 
elimination for predictors of poor therapeutic adherence

Adjusted 
odds ratio

95% confidence  
interval

P-value

Elderly (age ≥65 yr) 0.680 0.518–0.891 0.005

Alcohol consumption 1.265 1.021–1.568 0.032 

Intentionality 1.802 1.415–2.297 <0.001

Type of  
intoxicants

Prescriptives Reference

Pesticides 0.751 0.586–0.964 0.025

Non-prescriptives 1.600 1.165–2.198 0.004

Household chemicals 0.919 0.649–1.302 0.634

Industrial chemicals 0.804 0.461–1.401 0.441

Inhalations 1.175 0.778–1.766 0.444

Plants 1.333 0.807–2.203 0.262 
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study used adjusted data mining analysis to select groups at risk 
of intentional intoxication, through targeting all patients with in-
toxication in the PSI. The present study provides important con-
tributions as a pilot study, and it is the first attempt to analyze 
risk factors of suicide using data mining. We reveal the possibility 
of predicting groups at risk of attempting suicide, which offers 
the potential for crisis intervention among such high-risk groups.
 Recent intentional intoxication rates in South Korea have re-
ported to be about 61.0% to 77.4%. These reported percentages 
increase with age.19,20 In this study, we found an intentional in-
toxication rate of 54.6%. Excluding the age group 0 to 10 years, 
all age categories had high rates of intentional intoxication, with 
the highest among elderly people, among whom our findings were 
similar to those of previous studies.19,20 
 As mentioned, the highest rates of suicide in South Korea are 
among elderly people, and these are most often owing to poison-
ing by ingestion of pesticides. Moreover, suicide death rates are 
higher in farming and mountainous areas.17 In these regions, de-
pression tends to be very common, and the population in farming 
and mountainous areas consists largely of elderly people. More-
over, in most cases of suicide among elderly people, familiar sui-

cide methods are often selected, which may explain the high rate 
of intentional intoxication with pesticides among this population.21 
In addition, the intentional intoxication rate has an increasing 
trend and poor prognosis in the elderly population compared with 
other age groups.22-24 In this study, elderly age was found to be a 
predictor of intentional intoxication risk as well as a factor for 
severe poisoning symptoms. Also, in this study, pesticides were 
the most frequent intoxicants used intentionally; this is likely be-
cause the PSI is located in a farming area and this institute has a 
pesticide intoxication laboratory. A high rate of intentional intox-
ication using pesticides is a common social phenomenon in the 
Asia-Pacific region.25,26 Therefore, it is clear that elderly age, living 
in farming or mountainous areas, and access to pesticides can be 
assumed to be risk factors and predictors of groups at risk for 
suicide. These populations require active crisis intervention that 
considers age group, location, and environment.
 The rate of intentional intoxication with pesticides has a de-
creasing trend, similar to the trend in urban areas.22 According to 
a recent report of the National Statistical Office of South Korea, 
the leading cause of suicide deaths among older generations was 
attributed to pesticide poisoning; among younger age groups, 

Fig. 4. Decision tree for intentional intoxication.
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hanging and jumping from a height were the most frequent 
causes of suicide deaths.17 It is possible that the sharp decrease in 
intentional intoxication and pesticide poisoning rates may have 
been caused by changes in suicide methods resulting from chang-
es in economic and population structure with industrialization of 
local areas surrounding the PSI. Therefore, changes in the local 
characteristics used to predict suicide risks and for targeting pre-
vention policies must be considered.
 In previous studies, suicidal ideation and suicide attempts have 
been reported as more frequent among women, but the actual 
suicide rate is reportedly higher for men.27 According to the pres-
ent study findings, male sex had a significant influence on inten-
tional intoxication. Male sex was also a predictor of intentional 
intoxication in the decision tree modeling analysis.
 Physical disease and cancer are also important factors that in-
fluence suicide, as previous studies have shown.7,28 In our study, 
physical disease and cancer were factors influencing intentional 
intoxication but were not predictors of risk. In follow-up studies 
to identify groups at high risk for suicide, it will be necessary to 
analyze disease information in greater detail, by considering vari-
ous factors such as age, diagnosis, and disease stage.
 The main limitation of this study was the small number of 
variables, which were insufficient to define specific groups at risk 
of suicide. First, there is a possibility of selection bias as the ret-
rospective study occurred at only one local institute. Clear differ-
ences exist regarding the domestic suicide rate, suicide death rate, 
and suicide methods, depending on each local area.17,20,22 An 
analysis using national and systematic data collection is required 
in the future, which can be used to predict high-risk groups for 
suicide and to establish suicide prevention policies for each local 
area.
 Secondly, characteristics related to suicide show clear differ-
ences according to socioeconomic factors, personal/family factors, 
and suicide history (previous history of suicide attempts).1,3,5,17 
However, because in this study we directly collected information 
on emergency room patients with intoxication as identified by 
the medical team, long-term detailed data collection was impos-
sible owing to limited human resources. Thus, adequate manpow-
er and database processing facilities are required for multilateral 
variable collection and for risk factor prediction.
 Thirdly, there could be low reliability of the medical histories 
self-reported by patients or their guardians because of the nega-
tive image surrounding a history of psychiatric disease and the 
difficulty in obtaining insurance policies with diagnoses of a sui-
cide attempt or drug overdose.29 Therefore, during the study pro-
cess, we excluded some patients with a history of suicide at-
tempts, those who denied giving answers regarding suicidal in-

tention, or those who declined to respond but who were strongly 
suspected of attempting suicide based on the circumstances. In 
this study, the psychiatric disease rate among patients with in-
tentional intoxication was 25.9%. In previous studies in South 
Korea, the psychiatric disease rate among people with intentional 
intoxication was reported to be about 26.5% to 46.0%; hence, 
previous findings are comparable to the findings of the present 
study.20,29

 A suicide attempt is considered a clear manifestation of psy-
chiatric disease, with suicide ideation as one criterion of a diag-
nosis of depression, our results reflect that more than half of in-
tentional intoxication patients may not be diagnosed with a psy-
chiatric disease. Also, intentional intoxication was the factor with 
the largest influence on poor therapeutic adherence, which im-
plies that it may be difficult for individuals to utilize psychiatric 
services, even when they have a suicidal intention. Nevertheless, 
the findings of regression analysis in this study showed that psy-
chiatric disease significantly influenced intentional intoxication 
and was a main risk factor in the decision tree model. In other 
words, psychiatric disease clearly influences the act of commit-
ting suicide. However, suicide prevention policies targeting only 
psychiatric disease would have low efficiency. To effectively re-
duce the suicide rate, it is necessary to predict which individuals 
are at risk of a suicide attempt in advance, through multilateral 
factor examination and pattern analysis. In this case, a decision 
tree model can be an appropriate method for accurate analysis. 
In addition, to effectively track the management of patients who 
attempt suicide, there should be standardized evaluations of psy-
chiatric risk factors, and treatment guidelines must be developed 
and distributed for people who attempt suicide as the primary 
targets, as well as their guardians. 
 In summary, intentional intoxication was found to be the stron-
gest predictor of severe poisoning symptoms and poor therapeu-
tic adherence whereas use of pesticides as an intoxicant present-
ed the closest association with intentional intoxication. In order 
of importance, intentional intoxication is influenced by alcohol 
consumption, smoking, male sex, psychiatric disease, elderly age, 
poor therapeutic adherence, and physical disease. Moreover, el-
derly age, psychiatric disease, smoking, and male sex are the main 
factors that predict groups at risk of intentional intoxication. As 
realistically as possible, crisis intervention aimed at preventing 
suicide among these specific high-risk groups is necessary. To 
achieve this, an analytic approach with broad data collection and 
possible segmentation that is based on actual suicide patient 
groups, and with use of the decision tree model analysis tech-
nique, can be considered a complementary method. 
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