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Tab. 3—1 Correlation judging criteria

ABA T A

+0.9 o] AA 7} °l~r

+0.7 ~ 09 ABAAT) =L

+04 ~ 0.7 AAAA 7} 918
+0.2 ~ 04 A7} NlobP iy
+0.29]9F A7 R

Tab. 3—2 Correlation between the number of

emergency patients and air pollutants (Round to

the third decimal place)

719 ER SEEA & 9] AT
CO 0.23
S0, 0.23
PM, (P AA) 0.21
PMy (ZHAER) 0.12
NO, 0.12
Oy -0.2
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Tab. 4—1 Prediction results based on the use of the number of emergency patients and not
(Round to the third decimal place)

LTSF-Linear Informer
error sHI 5 x5 SHEA A9 A F T SEEA F A9
MAE 11.58 12.27 10.31 9 10.16 8
MAPE 17.55 % 18.93 % 15.45 % 15.12 %
RMSE 14.76 7 15.57 13.45 1 13.1794

Tab. 4—2 Prediction results based on highly correlated air pollutants (Round to the third decimal

place)
LTSF—Linear Informer
SedolH error %%Ef}ﬂ T SHIA 5 %%:?}Z} = SHEA 5
>3% A9 >3 Ag
MAE 11.50 ¥ 12.90 ¥ 11.01 11.28 4
co MAPE 17.45 % 19.46 % 16.93% 17.56 %
RMSE 14.64 ™3 16.73 ™3 13.67 3 14.02 ™4
MAE 11.52 4 11.86 4 9.60 4 9.58 ¥
S0, MAPE 17.48 % 17.42% 13.64 % 13.54 %
RMSE 14.68 ™3 15.31 3 12.82 3 12.96 4
MAE 11.58 3 12.27 3 9.70 9.65 94
PM,, MAPE 17.61 % 18.93 % 14.71 % 14.70 %
RMSE 14.73 ¥ 15.57 4 12.9 4 12.94 9

Tab. 4—3 Prediction results by combination of highly correlated air pollutants (Round to the third

decimal place)

LTSF—Linear Informer
Sadolg error %%Eﬁx} T SHIA 5 %%:?}X} T SHEA 5
>3 A >3 Ag
MAE 11.55 ¥ 12.90 94 11.12 10.22
CO, SO, MAPE 17.52 % 19.46 % 16.92 % 15.25 %
RMSE 14.73 73 16.73 3 14.15 3 13.21 4
MAE 11.56 4 12.27 11.07 10.31
CO, PM,, MAPE 17.55 % 18.93 % 17.16 % 15.85 %
RMSE 14.73 3 15.57 3 14.2 3 13.13 4
MAE 11.58 3 12.27 3 9.88 9.52 4
SO,, PM,, MAPE 17.58 % 18.93 % 13.83 % 13.30 %
RMSE 14.77 73 15.57 13.40 3 12.97 3
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A prediction study on the number of emergency patients
with ASTHMA according to the concentration of air
pollutants

Han Joo Lee’, Min Kyu Jee”, Cheong Won Kim™~
ABSTRACT

Due to the development of industry, interest in air pollutants has increased. Air pollutants have affected
various fields such as environmental pollution and global warming. Among them, environmental diseases are
one of the fields affected by air pollutants. Air pollutants can affect the human body’s skin or respiratory
tract due to their small molecular size. As a result, various studies on air pollutants and environmental
diseases have been conducted. Asthma, part of an environmental disease, can be life-threatening if
symptoms worsen and cause asthma attacks, and in the case of adult asthma, it is difficult to cure once it
occurs. Factors that worsen asthma include particulate matter and air pollution. Asthma is an increasing
prevalence worldwide. In this paper, we study how air pollutants correlate with the number of emergency
room admissions in asthma patients and predict the number of future asthma emergency patients using
highly correlated air pollutants. Air pollutants used concentrations of five pollutants: sulfur dioxide(SQ,),
carbon monoxide(C0), ozone(0,), nitrogen dioxide(VO,), and fine dust(”Az,), and environmental diseases
used data on the number of hospitalizations of asthma patients in the emergency room. Data on the number
of emergency patients of air pollutants and asthma were used for a total of 5 years from January 1, 2013
to December 31, 2017. The model made predictions using two models, Informer and LTSF-Linear, and
performance indicators of MAE, MAPE, and RMSE were used to measure the performance of the model. The
results were compared by making predictions for both cases including and not including the number of
emergency patients. This paper presents air pollutants that improve the model’s performance in predicting
the number of asthma emergency patients using Informer and LTSF-Linear models.

Keywords: Environmental diseases, Air pollutants, Particulate matter, Time series forecasting, Healthcare
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