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Abstract. Background: Thailand has consistently held the highest global ranking in
traffic accidents since 2017, with Khon Kaen displaying the highest mortality rate
in the Department of Disease Control Region 7. Objectives: This study aims to
utilize Injury Surveillance (IS) data to identify risk factors associated with
emergency room (ER) outcomes at the Emergency Department of Khon Kaen
hospital in Khon Kaen Municipality. Methods: Data from the Injury Surveillance
system's (IS system) database were collected, focusing on severity outcomes, time
of events, and risk behaviors from January 1, 2008, to December 31, 2021. Data
analysis was conducted using the R program, employing the Chi-square or
independent T test to compare results and analyze associations between potential
risk factors and ER outcomes. Multiple logistic regression (MLR) was used for
classification analysis, and a confusion matrix was applied to evaluate the
performance of the models. Results: MLR analysis revealed that being male, age,
alcohol consumption, and nighttime driving were more likely to increase the
probability of severity outcomes. Conclusion: Being male, age, alcohol
consumption, and nighttime driving are identified as potential risk factors
contributing to the development of severity outcomes following traffic accidents.
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1. Introduction

Traffic accidents present a significant global health challenge, leading to a substantial
number of deaths and injuries. According to the World Health Organization (WHO), 1.3
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million people worldwide succumb to traffic accidents annually, while an additional 20-
50 million individuals suffer injuries or disabilities [1]. In 2017, Thailand ranked first
globally in road accidents, with a rate of 36.2 accidents per 100,000 population [2]. This
figure notably exceeds the WHO's goal of limiting road accident deaths to 10 per 100,000
population [3]. Despite continuous efforts, combining laws and various community
education initiatives to promote traffic safety, it is not evident that the problem's trend
has seen significant success.

In the Northeastern region, data from the Department of Disease Control Region 7,
covering the provinces of Khon Kaen, Roi Et, Maha Sarakham, and Kalasin, reveals that
during 2012-2016, Khon Kaen province exhibited the highest mortality rate at 18.21 per
10,000 population [4]. Serving as a trauma and critical care hospital and a WHO
collaborating center for injury prevention and safety promotion, Khon Kaen Hospital
provides a database of Injury Surveillance (IS system) indicating the severity of injuries,
risk behaviors, time of injuries, and type of vehicle involved. So far, the information has
been utilized individually, but the combined influence of multiple risk factors on severity
outcomes has not yet been thoroughly investigated. To maximize the potential benefits
of the data and, if feasible, provide insights on how to reduce the likelihood of severe
outcomes, this research aims to examine IS data to identify risk factors associated with
emergency room (ER) outcomes at the Emergency Department.

2. Methods
2.1. Data collection

This study design is a cross-sectional analytical study that focuses on individuals injured
in traffic accidents for 14 years in Khon Kaen Municipality (from January 1, 2008, to
December 31, 2021). The data were collected from the IS system, including the severity
of injuries, risk behaviors, time of injuries, and the type of vehicle involved in the
accident. Injuries characterized by hospital admission and death at the ER were classified
as the severe group, while those with less severe outcomes were classified as the non-
severe group. The data collection process adhered to the principles of the Declaration of
Helsinki and obtained approval from the Ethical Review Committee for Human Research
at Mahasarakham University (No. 207-234/2566) and Khon Kaen Hospital (No. 66045).

2.2. Data analysis

Following data collection, the dataset's completeness was verified, and any item(s) with
unidentified data were excluded from the study. The analysis was performed using R
version 4.1.0. Descriptive statistics were used to portray the distribution of variables. The
association between potential risk variables and the Emergency Room (ER) outcome was
assessed using the chi-square test or independent T test. Variables with a p-value below
0.05 in the bivariate analysis were considered statistically associated with the ER
outcome and subsequently included in the multivariable analysis, utilizing the multiple
logistic regression (MLR) model and adjusted odds ratio. Model performance was
measured for accuracy, precision, recall, F1 score, area under the curve (AUC),
sensitivity and specificity.
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3. Results
3.1. Risk associated traffic accidents at intersections

Total number of traffic accident victims collected from the IS database in Khon Kaen
Municipality amounted to 19,877 after filtering out incomplete data. To assess the
correlation between possible accident associated variables and ER outcomes, statistical
differences were analyzed using the chi-square test or independent T test (Table 1). The
results suggested that sex, age group, time interval, type of injury person, type of vehicle
and alcohol consumption of the victims were identified as variables that could influence
the severity outcomes.

Table 1. The association between potential risk factors and ER outcome in Khon Kaen Municipality from
January 1, 2008, to December 31, 2021

Frequency (%)
Description Discharge Admit/death OR (95% CI)
(14,744) (5,133)
Age (mean + SD) 27.58 +13.49 30.79 +15.13 p value < 2.2¢-16
Sex 1: Male 8065 (54.70%) 3582 (69.78%) 0.52 (0.48.0.55)
2: Female 6679 (45.3%) 1531 (29.83%)
Time T1: 6.00-11.59 AM 3505 (23.77%) 926 (18.04%) -
interval 2. 12.00-5.59 PM 4310 (29.23%) 932 (18.16%) 0.82 (0.74,0.91)
T3: 6.00-11.59 PM 4098 (27.79%) 1413 (27.53%) 1.31 (1.19,1.44)
T4: 12.00-5.59 AM 2831 (19.2%) 1842 (35.89%) 2.46 (2.24,2.71)
Typeof _1: Pedestrian 607 (4.12%) 255 (4.97%) -
injury 2: Driver 11684 (79.25%) 4313 (84.02%) 0.88 (0.75,1.03)
person 3. pagsenger 2453 (16.64%) 545 (10.62%) 0.53 (0.44,0.63)
Type of ~_ 0: Pedestrian 607 (4.12%) 255 (4.97%) -
vehicle 1. Helmet used type 13454 (91.25%) 4655 (90.69%) 0.82 (0.71,0.96)
2: Seatbelt used type 453 (3.07%) 132 (2.57%) 0.69 (0.54,0.89)
3: Other 230 (1.56%) 71 (1.38%) 0.74 (0.53,1)
l?slg()h()l 0: Not used 12127 (82.25%) 2856 (55.64%) 3.6 (3.423.93)
1: Used 2617 (17.75%) 2257 (43.97%)
Accident _1: Road section 10134 (68.73%) 3502 (68.23%) -
spot 2: Signalized intersection 3040 (20.62%) 1025 (19.97%) 0.98 (0.9,1.06)
3: Unsignalized intersection 1570 (10.65%) 586 (11.42%) 1.08 (0.97,1.2)

3.2. MLR model of traffic accidents at intersections

In this study, MLR in R was employed to model the differences in severity outcomes at
the ER. The independent variables with statistically significant differences, as collected
from the results in Table 1, were incorporated using the generalized linear model (glm)
function. Equation (1) and table 2 present the results of the multivariate logistic
regression model and the corresponding adjusted odds ratios for traffic accidents during
the period from January 1, 2008, to December 31, 2021.

logit(severity) = —1.742994 — 0.298946 X female + 0.021263 X age —
0.453202 x driver — 0.710173 X passenger + 0.242581 x

helmet used type — 0.189538 X seatbelt used type + 1.026858 x

alcohol — 0.160785 X T2 + 0.133110 x T3 + 0.438858 x T4 (1)
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Table 2. Adjusted odds ratio of potential risk factors and ER outcome in Khon Kaen Municipality from January
1, 2008, to December 31, 2021

Description intercept sex (female) age injp (driver)
OR (95% CI) 0.17 (0.14,0.21) 0.74 (0.69, 0.80) 1.02 (1.02, 1.02) 0.64 (0.46, 0.87)
Description injp (passenger) injt (helmet used) injt (seatbelt used) alcohol

OR (95% CI) 0.49 (0.35, 0.68) 1.27 (0.96, 1.69) 0.83 (0.58,1.17) 2.79 (2.56, 3.04)
Description T2:12.00-5.59 PM T3:6.00-11.59 PM T4:12.00-5.59 AM

OR (95% CI) 0.85 (0.77, 0.94) 1.14 (1.03, 1.26) 1.55(1.39, 1.73)

3.3. Accuracy, precision, recall, F1 score and AUC of the model

To evaluate the logistic model's performance, a confusion matrix was calculated using
the caret package in R. The results indicate that the accuracy, precision, recall, F1 score,
AUC, sensitivity, and specificity are 73.69%, 80.47%, 85.27%, 82.80%, 69.31%,
85.27%, and 40.31%, respectively.

4. Discussion
4.1. Risk associated traffic injuries

The investigation of traffic accident injuries in Khon Kaen Municipality was conducted
to observe risky behaviors during traffic accidents, which emerged as a significant factor.
The results found that risky behaviors accounted for 25.82% of severity grading (Table
1). The findings revealed that females tend to experience less severe outcomes compared
to male victims, as also found in another study [5]. Similarly, in line with other reports
[6,7], alcohol consumption emerged as a major risk factor in traffic crashes. The results
indicated that the highest incidence occurred during time interval 4 (12:00-5:59 AM).
This differs from peak hours in Istanbul, where accidents usually happen between 07:00-
09:00 and 17:00-19:00, coinciding with increased traffic volume and accident rates [8],
suggesting that accidents in Khon Kaen Municipality tend to occur during nighttime later
than during the daytime. Regarding the age of the victims, this study found that the
average age of those with more serious injuries was higher than those with minor injuries.
As age increases, there is a higher probability of the outcome from a road accident being
more serious, in parallel with other studies [5,9]. The results also showed that pedestrians
are more likely to have serious outcomes compared to car occupants, as also found in
another study [10].

4.2. The association of multiple variates in ER outcome

The results in Table 2 revealed that while being female, being a car occupant, and
daytime accidents reduced the probability of a serious outcome, factors such as being
male, age, alcohol consumption, and nighttime driving might increase this probability,
consistent with findings from other studies [6-9]. To evaluate the validity of the logistic
model, a confusion matrix was created, showing that the accuracy, precision, recall, F1
score, AUC, sensitivity, and specificity are 73.69%, 80.47%, 85.27%, 82.80%, 69.31%,
85.27%, and 40.31%, respectively. It might be inferred that this model has acceptable
performance, as it provides an acceptable range of accuracy, precision, recall, F1 score,
AUC, and sensitivity, but low specificity, resulting in poor differentiation of victims with
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more serious outcomes. This finding suggests limitations in analyses involving
imbalanced and missing datasets.

5. Conclusions

In conclusion, the MLR model identified being male, age, alcohol consumption, and
nighttime driving as potential risk factors influencing an increase in severity outcomes
in the ER. However, future studies should consider incorporating additional variables or
conducting a prospective study to avoid overlooking important confounding factors.
Addressing dataset imbalances and missing data to enhance the model's predictive
capabilities. This will lead to more effective interventions aimed at preventing serious
outcomes in car accidents in the future.
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