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Abstract This study conducted text mining to assess the evaluations of emergency patients transported
to a hospital using a 119 ambulance in Jinju-si, Gyeongsangnam-do, over the 6 years from 2018 to 2023.
The study analyzed the text characteristics and evaluations using MS Excel, IBM SPSS, R, and RHINO text
mining techniques during Normal (2018 and 2019), Pandemic (2020 and 2021), and Endemic (2022 and
2023) periods. Text refinement processes, such as deleting words and numbers of low relevance,
integrating duplicate words, and verifying statistical significance using the Kruskal-Wallis Test were used
to derive conclusions about the significance of differences between median numbers of ambulance
activity texts in these three periods. By visualizing major keywords based on relative frequencies, we
analyzed changes in themes and issues in each period and confirmed that the period characteristics
could be distinguished using keywords. Notably, the number and content of texts increased and became
more detailed after the occurrence of COVID-19. The study presents a means of improving the method

of writing ambulance activity logs.
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Table 1. Data Cleaned by Morpheme

Deleted Words

%Y A G o AR € A e A Sl
g, Ho|, &, AA|, 3 Ha}, ¥ Kol 9, Z, E 2 A Y,
gole], ERls}, B, W, sfA, =, ¥sf, 2, <k 5‘_ F'._E 2,
Slst,
2.3 WitAA Xtg AN

Al7lo] 2 At 7HNormal, Pandemic, Endemic)
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E &= Xpol7} BAIEH
] Hstod, Al Hk 21
E’] 7t A4S
A(ANOVA)©] ofd
A (Kruskal-Wallis
A A A A 7F HAE 9]
Z9gkol |-9ujgt Aojr} ]lgiow, Z+ 7|7te] HAE

i

B A
fie
@%o} %

ni HE

58 vlEe 27 BE SRo|A gaEe] 27) fojn
3t 2}0](2=0.000, p-value=0.05)7} U= 315}t
(Table 2).
Table 2. Kruskal-Wallis Test
... |Adjusted
Sample 1 Test Standard Stz};d?rd SlgmﬁcaSigniﬂca
-Sample 2 Statistic Error St ist' anel nce
atistic eve Level
Normal~ |, 668764 | 252.478 | -81.864 | .000 | 000
Pandemic
Normal~ | 33 4 958 | 241.667 | 139.634 | .000 | 000
Endemic
Pandemic=| 5 176 104 | 238.817| 54754 | .000 | .000
Endemic
2gskEelx] Byl AAd H¥E EHAES QR

Normal A]719] F47to] 7 Z9ko ™, Pandemic,
Endemic9] A7|&-0& HAE kol FAgto] IH &
oS FRIE £ Ut 7 HH 7+ F94== Normal
67#, Pandemic 140%, Endemic 199A42 UERGTH
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Fig. 1. Number of Text in Evaluation Comments
between Normal, Pandemic, Endemic Season.
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Table 3. Top 30 Keywords Appearance Frequency

B, o, ‘=F, BF, A, ‘EF, Y, R
e S A R P == A ST =
&, 3, REF, AT, ", B/E, &, BE,
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A

AR T LAl

Normal Pandemic Endemic gL cmlols m ol 1ol ¢ ,
Rank Pandemic Al7] oll& 2, WY, @A, A,
Keyword n Keyword n Keyword n . e ear map e oAl el
1| 2= | 22232 | B/ | 42468 | R | 76613 o), A, EA, S, BT, A4, HeAY,
2| @t 1552 | wE |76 | BR 068 qF, EF, AE, AR, A, ol gl ®
3 | =Y | 12527 | @% | 23023 | ¥ | 35252 el mret el e comr ol el
4 | A | 12000 | A | 22,538 | A | 33,5532 =, gy, FFR, A, 9, 2Y, 2,
5 | co% | 10844 | ol% | 19001 | A | 31,003 Gl Al s s egan ,
A1 AKX =l ARV L 20l
6 =2 9,707 Al 15,645 o]& 28,230 ]—J— ) =2 ] 5 J—E-L]- ) o=, ;I—]-H]:H T’:‘I’] ME]‘
7 5 9,084 =2k | 15564 | T2 | 20,461 Normal A]7] oijy] ‘&, ‘g1g=xp, A, ‘ZEL,
8 | Axm | 783 | 24 | 12746 | B3A | 19984 . o ;
9 | 25 | 6201 | B2 | 12683 | Az | 17537 TFH 7t F7F=E . olA o] ufsh= AL 7] 4l
10| 2% | 6148 | 944 | 11,148 | <2t | 17.355 5 A H9] olathA 7xlol eo .
i | wex | 583 | mex | 10170 | =4 | 17100 I SAA Y oldeA 7] W&ol COVID-19
12| 94 | 5307 | & | 9568 | 5% | 16723 2 9Ql5jo] LEA} 4% U HE5AH] 28 Sof ulE Ulgo]
13| A7 | 5249 | &% | 9079 | & | 16,647 _ _ _
14 F | 4399 | A% | 8374 | 94 | 15982 F7t=0] P7rAAE Aokl U HojFa Ut
15 | ¢ 4,324 k=2 7,696 AR | 15,925 ‘e A7l SlxF WOl FHRF AT ‘A
16 AR 3,974 A7) 7.400 2= 14,602 Endemic ]~ ]1_.‘ 1__ ]', ‘Ot_ s ‘1_. o ‘1_.—1—— s ‘ J
17 | &% | 397 | o% | 7100 | 3% | 13801 g, o], ‘=, ‘Hoxy, g, ‘a4, ‘A, &
18 | ol% | 3676 | = | 7,007 | B | 12,286 T A,
19| 34 | 3567 | o | 6680 | }A | 10,676 I, T, 9, AR, e, A, gy, gl
0| 9= | 3323 | @Y | 6253 | B | 10047 oP ol Iy o= BE malp. HE
21 | A% | 3293 | F=FA | 6062 | o | 10,046 ‘E‘J” ‘ ]_ N ‘:’L_H, }" A S
2| = | 3253 £ | 5630 | 7R | 9,074 AA, T, AZ, FY 99 Pandemic Al7]
23 = 3,173 = 5,406 = 8,769 ‘ojap ¢ ) HoF ‘=3’0] X - o
24 2} 3,104 29 5264 3z | 8.608 fu] ‘A, AR, Y, ‘TF o] AFE FUHE A
25 % 3,097 = 5244 | 24U | 8,496 o]Ao] 9u]s}= B= COVID-19 o]& Bo| gt A}
26 | A= | 2866 | Aw | 5141 | #=Z | 8256 17l &l t ) _ e
27 | 59 | 289 | A4 | 5008 | A4 | 8238 A Aol gt 8ol FrtE]o] H7} o] AR
28 | @& | 2833 | ZEUY | 4902 | BF | 8052 o]0.0 =5 o]
29 | 3% | 2798 | A% | 4838 | AT | 7.09%4 g BTl ot
30 | =4 | 2630 | 7= 4833 | 29 | 7,652
Table 4. Time-based Keyword Weights
Rank Normal Pandemic Endemic
. Keyword TE-IDF Keyword TE-IDF Keyword TE-IDF
1 5% 0.00016 DIHGE 0.00059 R 0.00051
2 AFLA7 0.00014 AAZL 0.00023 BIARTAT 0.00040
3 Tz 0.00012 A7 0.00019 37 Rl 0.00023
4 EEES 0.00009 LR 0.00015 3ol 0.00023
5 1354 0.00008 H3E 0.00014 Zgorg 0.00023
6 A AE 0.00006 FEsE 0.00014 BIAHTE 0.00021
7 AR 0.00006 257134 0.00013 A AAA 0.00019
8 FRYTEE 0.00005 GRS =] 0.00012 2N 0.00017
9 9% 0.00005 AEdas 0.00012 H7EY 0.00016
10 FERE 0.00004 AZEAL 0.00012 AL 0.00016
11 59k 0.00004 AT 0.00010 s ERNEG 0.00016
12 13 0.00004 FRULA 0.00009 Ag=ddst 0.00015
13 AR itk 0.00005 ol5A= 0.00008 e 0.00014
14 2% 0.00004 AE 0.00008 Eo7| A% 0.00013
15 A TFES 0.00004 ol 0.00008 g2 0.00013
16 YA 0.00003 ZHE 0.00008 587154 0.00012
17 Hgzolor 0.00003 SRR 0.00008 A Qutr g 0.00012
18 AT 0.00003 S ool 0.00007 AZAIZE 0.00011
19 7haA1 2 0.00003 ofAERAY| 0.00007 AHEga 0.00010
20 e 0.00003 22Y7E 0.00007 27114} 0.00010
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Fig. 3. Visualization of Period-based LDA Topic Modeling
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