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ABSTRACT

Objectives: This study aimed to analyze the healthcare utilization behavior of patients visiting the department of Korean
internal medicine in the Korean medicine hospital of Wonkwang University in Jeon-ju from dJuly 2018 to June 2021.

Methods: We retrospectively analyzed the medical records of 26,108 patients and sorted the data by period, month, visiting types,
new or returning types, sex, and age group. IBM SPSS 26.0 and the R 4.05 ‘changepoint’ package were used with various
statistical methods, such as Independent t-test. Mann-Whitney test, Chi-square test, Simple regression analysis. The P-value
was set at 0.05.

Results and Conclusions: Females outnumbered males regardless of period, and the ratio of females fell after COVID-19.
Regardless of visiting types, patients in their 50s, 60s, and 70s outrated any other age group. The average number of females
among the returning patients decreased significantly after COVID-19, but did not in males. Outpatients under 10 and in their
10s decreased significantly after COVID-19, as did inpatients in their 40s and 60s. The average duration of hospitalization was
extended significantly after COVID-19. The number of outpatients and inpatients decreased as time passed after COVID-19. We
expect that the results of this study will be used as reference materials in analyzing the effects of COVID-19 on healthcare utilization.
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COVID-19 A W91 3} % 142058 0= 9]
$A7h 13,5257 (94.6%), QA3A7E 7709 (5.4%) o)
%, COVID-19 ¥ i 2 4+ 118135z
A7} 11.231%8(95.1%), LL3A= 5823 (4.9%)
o]%icH(Fig. 1). AA N4 FxpllA COVID-19 AR}
COVID-19 Foll 242 il 3ol b2 3k} 4= 25
sl o d5A S AR FlelAlges &
A3t As}, COVID-19 ¥ Al71HE2 Wl G35 vlg
o] Aoli= BAM R f2J51A] RttHp=0.10D).

PreCOVID-19 PostCOVID-19
2 Qutpatients Inpatients Outpatients Inpatients
5.4%
.t 4.9%

95.1%

S
Fig. 1. Distribution of outpatients and inpatients
before and after COVID-19.

2) A4 24

COVID-19 A% Al7]oll wh 34 o oA 3ka}
9] H|E 2}o] S Poli] $J3le] A4 A& AR
FholAlFAA o2 BA3 As}, COVID-19 A3 A7)
o} A Y A 3l = BAH0E folgt A7)
A (p=0.001). H43 2 o34 EFIM COVID-19
ARk Zol| A} 47} 7HAskd ot A)7]el] BAY o)
oAo] o & uEE BT, B9 ASeke 2
2 o4 uES 543%elA 522%2 COVID-19
o] Fo] 21% HAsAE & 4 oH(Table 1).

1257



COVID-19 XM= Ehd SHfHR SHItat LHRISHARSO] CHEt Hlm 2M
- 20183 THFH 20219 62V MBS L MFSHUHAS FAOR -

Table 1. Crossover Analysis of Sex before and after COVID-19
Sex 0%

Male Female Total X p-value
] N 650 7768 1420
beriod PreCOVID-LY o ogy 54399 1000%
All PostCOVID-19 N 204 6166 B3 esy o0l

patients % 47.8% 92.2% 100.0%
Total N 12,174 13,934 26,108
% 46.6% 23.4% 100.0%

*Chi-square statistic for Yates' Continuity Correction

3) d=dE 24

COVID-19 A% A7|ell w2 d=dd &4 £
o & Aol 5 detr 7] Siste] ThelAFAHAE
o] gste] ¥AF A3, COVID-19 A% A7]¢k 7
AR @ e BAMCE AT WA U
TH(p<0.0001). 50 m=ke] A==k 70, 90A1 o]

olXe COVID-19 AXch Fo gz} =9} T n]-go|
B Zaetd s 58] T0delM Ak = 771 7
A8kl ar W& 22% #astadeh COVID-19 A+
of FAQel 60de 7HE w2 wlEE AR
o, 80che] 7ol 4wt COVID-19 o] 5 &z} 4=
1989 F7k8lsdaL vlE-Z 30% %718ksieH(Table 2).

Table 2. Crossover Analysis of Age Group before and after COVID-19

Age group

2k -
Ulllger 06 20s 30s 40s 50s 60s 70s 80 Ogoer ol | 327 Tomveliie

165 338 1025 1219 2756 5778 7616 5037 2004 170 26,108

Total b 06% 13% 39% 47% 10.6% 22.1% 29.2% 193% 1.1% 0.7% 100.0%

oo N 10 21 5% 7 152 A0 413 200 983 107 142%6
b % 08% 15% 40% 51% 106% 2L6% 28.9% 203% 63% 07% 1000%
Al N 56 17 40 434 1244 268 3480 2133 LIOL 63 1L8I3
matients  TCOVIDY o 050, 1005 389 41% 105% 2.7% 295% 181% 93% 05% 10007 A6 0L
N
%

*Chi-square statistic
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Table 3. Comparison of the Average Number of Outpatients before and after COVID-19 by Sex or Age Group
PreCOVID-19  PostCOVID-19

% ek . +
Mean+SD Mean+SD U = 2l
Under 10 1.47+1.491 0.78+1.024 1847.0 0.002 0.02
10s 2.99+2.592 1.58+1.554 1681.0 0.0002 0.002
20s 7.89+7.740 6.10+5.526 2298.5 0.238 »0.999
30s 9.85+9.035 6.47+5.334 2037.5 0.026 0.26
All outpatients 40s 19.69£14.961 16.56%13.175 2204.0 0.121 >0.999
age group 50s 40.60+33.643 35.24+27.895 2366.5 0.367 »0.999
60s 54.97+47.904 46.58+41.312 2375.0 0.386 »0.999
70s 37.68+29.829 27.74+20.937 2021.0 0.022 0.22
80s 11.32+10.402 14.15+12.840 2897.0 0.222 0.999
Over 90 1.39+2.236 0.79+1.244 2272.5 0.163 »0.999
ey Male 17.23+28.198 14.99+25.45 60359.5 0.111
Female 20.34+28.316 16.21+21.710 59123.5 0.042
Under 10 1.00£1.146 0.61+0.688 554.5 0.255 0.999
10s 1.83£1.748 1.17£0.910 522.5 0.144 >0.999
20s 3.39+2.004 2.31£1.704 4445 0.019 0.19
30s 3.75+1.779 3.062.254 475.0 0.046 0.46
New 40s 6.50%3.057 5.56+3.238 510.0 0.118 »0.999
age group 50s 10.44+3.175 10.28+3.969 0.197** 0.845 >0.999
60s 10.89+4.221 10.42+4.252 618.5 0.739 >0.999
70s 10.00+4.408 8.78+3.261 1.337%* 0.186 »0.999
80s 4.08+2.454 4.22+2.331 698.5 0.566 0.999
Over 90 0.36+0.543 0.25+0.439 589.5 0.404 »0.999
ey Male 4.54+4,001 4.02+3.944 14689.5 0.124
Female 5.9145.148 5.31£5.018 15043.5 0.240
Under 10 1.94+1.655 0.94+1.264 396.5 0.003 0.03
10s 4.14+2.800 2.00+1.927 3315 0.0003 0.003
20s 12.39+8.709 9.89+5.429 570.0 0.379 »0.999
30s 15.94+9.270 9.89+5.349 420.5 0.006 0.06
Returning 40s 32.89+9.304 27.56+9.629 399.0 0.00499 0.0499
age group 50s 70.75+20.387 60.19+16.774 2.339** 0.019 0.19
60s 99.06+25.291 82.75+27.445 460.5 0.035 0.35
70s 65.36+14.468 46.69+11.798 204.5 0.000 <0.0001
80s 18.56+10.283 24.08+11.231 -2.178** 0.033 0.33
Over 90 2.42%2.771 1.33+1.531 510.0 0.110 »0.999
Sex Male 29.92+35.422 25.96+32.276 151225 0.275
Female 34.77+34.102 27.11+26.101 14227.0 0.046

*Mann-Whitney test for local parameter in nonparametric statistics, **Independent 2 sample t-test, TAdjust p-value by
Bonferroni Correction for multiple comparisons
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(2) A d"d 9] vE COVID-19 Aell= 607} 7H4 &2 wl&< AA

W3t g BAE A7)el e A, dedgEe st ont, ol ol 5007} 7hA B ul e AR
FtelAlFAAE o&ste] ¥MT A3} A ke & ot Wt ldde AN 104 )
Hste] 7 e Ao FAMCE FoT # gk, 104, 2090, 3090, 609, 7090 COVID-19 Sl
A7} 21915k (p<0.0001, p<0.0001). A 9} vl o] BF 2HAstg R, 5053 8052

FA9 7% COVID-19 Aol A glel 60 74-% COVID-19 Fof 232 $hap 59} w]go] F
M e wgE ARsdem, S0 R 00 Jlsksdeh B4 o4 BEelA 8099 A¢ 84
b3 HE oldddh 204, 60, 80%He] A% aof wlEo] B Z7hskada 504, 60+, 70f41
COVID-19 ¥l 2312 &2 o} wlg =% 371 wd7} 7 2 w5 Axske A 94 593
& A& & 4 glx 29 109, 309, 4040, 50%H, ok A9 A4S COVID-19 ek Fo 60¢h7}

700, 9041 el el A &} 4=9} 1 vlgo] BF 7.5% %7Veke vlEE B, A9 A49-% 504
Ae gl 4 sivh . AA A 7} 75% F7veke HlEE o (Table 4).

=
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Table 4. Crossover Analysis of the Correlation of the Sex and the Age Group before and after COVID-19

Age group
2% -
Urllger 05 s s s s s 705 80 Ovegop ol X7 prvaluwe
N 47 100 155 27 69 1619 1890 1206 253 57 6203
Period % 08% 16% 25% 35% 106% 261% 305% 194% 41%  09%  100.0%
N £ 5% 170 167 52 L1063 2051 933 400 14 53%
Male PostCOVIDL) ) 00 10% 39% 31% 93% 197% 380% 173% 74% 03% 10009 2108 <0.0001

N 8 14 325 384 1161 2682 3941 2139 653 71 11,599

PreCOVID-19

Total % 08% 13% 28% 33% 100% 231% 340% 184% 56%  0.6%  100.0%
PreCOVID-19 N 59 115 413 492 759 1304 2068 1507 562 43 7322
Period T % 08% 16% 56% 6.7% 104% 17.8% 282% 206% 1.7%  0.6%  100.0%

N 14 60 29 299 690 1474 1303 1064 619 43 58%
Female PostCOVID-1S 00, 10% 46% 51% 118% %53% 23% 182% 106% 07% 10002 2269 <0001
N 73 155 682 791 1449 2778 3371 2571 LISL 8 13157

% 0.6% 13% 52% 60% 11.0% 21.1% 256% 195% 9.0%  0.7%  100.0%

Total

*Chi-square statistic

(3) 734 e Ake Boloh 9 A7t didt 3R>

COVID-19 Ay o 37} 2} 9Jefj 3a} rof] 7 Ak 2 (p<0.0001), Sl ZHA} o] EAH o=
A sk Y= AZEe S8l wWE 3t o fo gt odgke | Ao (p<0.0001), €HEE A7)
A} o Fo|E detry] S8 S AN S5 et W3t At 7 B 567 A
Al et (Table 5). COVID-19 A3 A]7]o] o she e Boih AR ) 9] 7RA 34
gt 3] A3eted 2(p<0.0001), £lskAt 5 7} A1t = A17]1E5 &elR 7] 918 change pointE
of BA-z o8 kg wH . on (p<0.0001), gqlst A3t A 8 R FATE AREE A
COVID-19 o] %ol 3z} & Ht 12747 0] A 71 20199 84 = =K Fig. 2).
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Table 5. Simple Regression Analysis of the Periodic or Monthly Trend of the Number of Outpatient

Unstandardized . . 9
B Std. Brror Standardized Beta t Sig. F () R
(Constant) 878.833 37.21 23.298  <0.0001
Period -127.444 23.857 -0.676 -5.342  <0.0001 23.538 (C000L) 0456
(Constant) 792.048 25.889 30.594  <0.0001
Month -5.642 1.220 -0.621 -4.624  <0.0001 21.382 (<0001)  0.386
Outpatients ) rl Inpatients
o I
||| II‘
' m \
A 3 - , | ’i\,\ / '\\ |E\
o /\ (R 4 Vol
\'.I .'*"‘ ; [ .'f A\ I \J 1{_;’ )‘ 2 / \ A M
] I‘"t.‘ \ "Ij LW B ||Il X
| |
[11 5 \Yu 11-. ;’Iu ?r'. 111 fl‘(\ f‘) 5 10 11"- .';n ::'. 30 ::f-.

Fig. 2. The change point of decreasing in the number of outpatients and inpatients.

2) 43A (2) A= - A 24

(1) ALY A W3 ghd3ztelA COVID-19 AF Aj7]ef o
JAANLLyE AL 5 dd3a & T AW, d%89E 3 5 HES vl S8
EHY3A} 429 qte g ir Fhoz AAbsle] A SR ETHA 9 WIEYAA S o] &3le] £A
sk A7)el wE FaAL L5 WskE W3 AT 1000 MR BRE A= oF v
EYAAE o] &3le] EA A AL LSE £ 98 B2y wAeE A" fFoeES A
COVID-19 Arrt Fo FAHo=z {2t ¢ S3tgich ddgate] 9 COVID-19 A%
ZolRaS & 4 U= p=0.001)(Table 6). A} 4 HF-S 4070 (p=0.03)9F 607 (p=0.04) <l A
Tt A Aastdov, 19 dddMe B
Table 6. Comparison of the Average Duration of Aoz FosA ¢skeh A COVID-19 A5 3
Hospitalization before and after COVID-19 A 4 7 ol AT oA T o9

PreCOVID-19 PostCOVID-19 ., > 312 2ekeh(p=0.2, p=0.13)(Table 7).

Mean=SD Mean+SD
ADH** 181443938  22.21+5.142 954.0 0.001

*Mann-Whitney test for local parameter in nonparametric
statistics, **Average duration of hospitalization
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Table 7. Comparison of the Average Number of Inpatients before and after COVID-19 by Sex or Age Group

PreCOVID-19

PostCOVID-19

* ok g

Mean+SD Mean+SD U e 2 adj. p'

Under 10 0.08+0.280 0.00£0.000 594.0 0.079 0.79

10s 0.17+0.447 0.08+0.280 610.5 0.438 >0.999

208 0.19+0.401 0.31£0.525 705.5 0.380 »0.999

30s 0.72£0.815 0.50£0.775 540.0 0.174 0.999

Inpatients 40s 2.61+1.840 1.44+1.054 396.0 0.003 0.03

age group 50s 4.7242.457 4.11£2.327 549.5 0.263 0.999

60s 4.94+2.280 3.50£1.875 2.936 0.004 0.04

70s 5.31£3.276 3.78+2.166 2.334 0.023 0.23

80s 2.44+1.715 2.28+1.614 620.0 0.748 »0.999

Over 90 0.19+0.525 0.17+0.378 660.0 0.829 0.999
Sex Male 1.80£2.369 1.39£1.927 15003.0 0.200
Female 2.48+2.919 1.84+2.192 14762.0 0.130

*Mann-Whitney test for local parameter in nonparametric statistics,**Independent 2 sample t-test, TAdjust p-value by

Bonferroni Correction for multiple comparisons

(3) A A=) v

W3t Jea2 COVID-19 A3 A7]el we}
A, QAR FhAFAA S o] g3t FA
Az, FAT o4 25 Aol SAA FolA el
$leHp=0.88, p=0.228).

(4) 7A3A

COVID-19 A o %7} Wk A3k} o 7]
A oee GHE A7k S wE W o
A3t 9] Fo 5 Folny] 93 D3| HEA
A8 845k (Table 8). COVID-19 A3 A]7]¢] =
323> Agetd(p0.0004), WAFAL Sl

o

H

KN
=

3
“

EARCRE Rt g3 w|H o™ (p=0.0004),
COVID-19 ol % B4} 4= 7 10470] a3
= A% B 4 Azl dgt 3R>
Agste oH (p<0.001), PL3HAL ool FAAHOZ
FoJt G v H oM (p=0.001), LEE A|7te]
3 met A b et 05 Ak
7 ol 3k 9 ZhA FAZL AzEE
A715 ol 7] 94l change pointE 2Heldt 73},
AL o A FAZE AAEE A7IE 20204 2
4= FAHNH(Fig. 2).

it

Table 8. Simple Regression Analysis of the Periodic or Monthly Trend of the Number of Inpatients

Unstandardized . . 5
B Std. Brror Standardized Beta t Sig. F (p) R
(Constant) 53.222 4.200 12.672  <0.0001
Period -10.444 2.656 -0.676 -3.932  0.0004 15460 (0.0004) 0313
(Constant) 46.079 2.810 16.401  <0.0001
Month -0.461 0.132 -0.512 -3479  0.001 12107 (0.001) 0263
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7ol AT 717HE 20184, 20194, 2020 1€+
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COVID-19 =i A7 & 7|F22 A 187043}
T 190 S el A4l 717 gt #AE
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