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Abstract

The COVID-19 pandemic has brought about significant changes across various sectors of
our society. In particular, measures such as mandatory mask-wearing and social distancing
have led to substantial reductions in traffic volume, while at the same time, dramatic increases
in demands in food delivery orders. The changes in travel patterns have raised concerns
regarding an increase in motorbike-related crashes. However, a limited number of studies have
paid attention to the correlation between the increasing demand for food delivery services and
motorbike crashes. This study aims to explore the impact of increased food delivery demands
on motorbike crashes after the outbreak of COVID-19 pandemic. A negative binomial
regression model was employed to analyze factors that influence motorbike crash frequency in
the cities of Bucheon, Uijeongbu, and Gwangmyeong in Gyeonggi Province. Our findings
suggest that there was either a marginal difference or a decreasing trend in motorbike crashes
after COVID-19, despite the concurrent increase in food delivery demand. This is mainly due
to the reduced traffic volume, leading to a lower likelihood of motorbike-related crashes. Also,
older adults, who typically use motorbike as their daily travel mode, have substantially reduced
outdoor activities during the COVID-19. Even if the number of crahses caused by food delivery
motorbike has increased, the reduced crash counts in the elderly group outweighs the increased
crashes in the number of food delivery motorbikes.
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B3] SHI5H] $J8) AlEHIGic. ol 918 %71E H0A, O 3RA, BHAS Loz Rk 1984 o)
(2017426 A 0520220744 o183 WEALT WakE vl wallek, 1 A TELH 19 WA o] F o84 At
1A A4 2 2ol S Holx] AL @8le st 2ol ekt ol SR 19 W ol &4 WjEkF
742 ol@t EAL7E 37 U 5 AAE B9 sl ol Aok v wEEate] vt et

#o] glek. Eat Lol F 27IRY Arjo] o5, o8 WEAT A5l et 4] FRuE THA%, 221t 19
FGA, AT, S 9 hfete] PR B o] ATEAL Gl A0 ekt AR TR 19 7
ol WG o] F 84 FRHIT 52750} o B ALASE &0 BAS LrehRgl ol WEAT SARA
o4 Sl mtel o] Wik o] B4} T WEALL 147} ol SR} thE FRol A ol &3} AHIvt o Bo] 24
W7 Yo R Btk FF AToIAE S4 DR 19 WA F EAe] WEAT WA E4 wslet A ol

ZFEjgatare] B4 ARttt oS Al AL oY tille AAE 5 s Aol

FRO Z21H9 WHH, 24 M2, ol4t WAL, ol o924, Areld #=l%7], EqF

JIE]

2020 18 A48 3219 WARE DEE] 2 JTE ek o2 A8 25Nl MRS A2
B2 A0 ARSH 4214 Al w17k s A S A7 27 SotS ek Han and Chang(2020)

©

o EH AL EA| &L R 1B 2020 59 =4 %77}%1 A4 tfH] 4.6%141 17.4%7t 2] Zo1 531t 2020
| 3 A T 7|08 A TAA R o] 8 = A thH] 42.7%7HA] ASH AL e AW A S p= 4T%7HA]

HAasteh 649 o] F EA| &k ® WS dd £ ESIHOY TAIEE o] § ARt Lk WA S
oAd 55 3]55HA] E5H3 E}.

FE 19 Mg SA g 8k IA SoluA ok g 487t 3]AL] v §F AA oy B AT}
2020 ofv] 2021 B ¢4 % iﬂ o] 4 Az 299, o] FH.e 350, Z7}5t 710 2 LFERFTHChoi, 2022). -S4]
HE-2 o7l o]l g2t= o] FolXinh. weba] A=t 19 e o] F oAt Fad®e] A4 Hold Ao Y
Utk o] E2t FHFO] STz ol A T WEALILE EXS AL R Helth Eo] v glo|v 59 o2 v
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Figure 1. Research flowchart
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ol &AF WEAIE AAREO] T2 Aoz deA Qlrh. WAL ESA| A8 (Traffic Accident Analysis System,
oJo} TAAS)el =™ 2022 o] &x7}F 51843 WFALLL A= 15,932710] 11 o] 2 QIh AP A= 4027 0.2
LFER T o= ARl 1000 AFEAE oufsh= 2AREC] 2.52% U2 2ugttt. o] gk 582 0.09%, At
1.3%Et 27| &2 s<olth. ol &2t Afale AthaE ARl o 24 T Afal= QIGH A Ak Hlgo] & ERE
Unt. A o] HaEshE "W FARLEA o o5k 2021 ol &2Fe] Ab 2} Al 14,0517 0% 75.4%5 #4A]
St o= ¢Ijh A ]’c}' Fr7F 1999 0 = 47.4%0 |t} A, AFF DAL= 1,63071 0= 8.8%¢] =FsHA| T AFg At
T7F 1937 &7 A AALe] 46% ZHAIRIL, o] = o] & Ate] A T=ARLIE AFANAL R AAE ThsAdo] Hil-¢-
Eoe AARIT

O] A} AL AFY 7F5Ao] T2 o= w7l EeAE ol @At A BojR= SAS Htsty| wlwell BiEel
oA HA 52 A A|of| FLF|HA A2t oS A7 wlzolrt. o] SHofA Anlofu A3t 7]of
St 2ol Fasit T3t ol g Ahs ARt Ful7} 2ot ohg 2] oJel 7 A AU AR Aol Y2
Aot A AR o] AR AFALY] 1/32 thE Abe] ALl &2 -9 Aske olwAte] X=E st
ot 4 o] ]E 2} 41:11—7\1 o]—\:]-l)

0|=19] 7k FHa 298] (National Transportation Safety Board, 2018)9ll4+= 20161 o] &} WAL T

o[BS 2415t 65%2] ol & At ARaL7t AR T & O IHA e ol A ' EAYSEAL 81%7F AFeh Ak AbAL, 19%7F A &

SAPL A H Rk HE Qlet, o] F o @ AF ©EAIAL Y] 38%= At 10mph o4 ZISHAL oA AT =
A ARt A 0 2 LrE T

ol gAtet Tl =19] AT Foll A Haque et al.(2010)2 ATA 2ol REl-S o]-§5to] 42] wAt2 o= 2=
T7FsoldR o|§A AR EotAH 55 23] -8 A ert Al SRR U7 fle A Aokl 724
SHRT 37 wARNME Frret Hrg oF&of HW§ 93] 2t2rt Qe 390t Tzl A8 #3]H Aot
= 4% o] &2 AF7F oAl AJAIRIT}, Cunto and Ferreira(2017)-2 E8 <A1 22 RS o]-8ato] Hapd
Fortaleza A19] o] &x} W FALY EA-S BEA5t9ct. 11 Ayt dulo] FAlo|u AFFAL 7Hs A& 9% TAA7] 1L
F5 G A7 At A 0 2 A7kt Abal @A Z1sAdo] Whe A o 2 yrEtTth E3E 614 o|Are] 1AL HS &
Azl vlsl| /4 E AFFARL 7Hs/do] Atk Ak YEREt Farid and Ksaibati(2021)+= Pl=F Wyoming 2]
WFAIL HIO|HE o]-§5to] o] §AF AFALO] AZ o Bl = 8418 oY AL A SR Yo' A
ot 1 A o] g At =t %0}74‘4' EEUOAEN SES AT AL 2 ALY Ts Aol AL, [AR

oA ARZE i B, FHS AR A, EShE A AR AR ZFs Aol A 245k

=4l A= Kim and Chung(2018)-2 Q17 2] BlA| A7}t =gk %‘j’—],“—ﬂ—' 53d= 7INte g o] gAket A 7
AL HOJHE FE5HL AP el BY o= o5 Alale] IS Ml 8 89S 2. 1A% =
0] B £L7F A 12} AR & RRTE 27 o0 A T2 G AL AR AR E AR UER
th. Lee and Park(2022)= ZEobg R 0= 5547 0] tigt 4] vid E3F SJAt] 275k 2toltoF w-gAtaLS]

TAE Aottt I 239 8 & & 4l of 7, o7 wiE & A o7, 258 i E3F AL 5 HiE 2ol
O] 5 o] WEARLL Aol Y2 vAlE g o= UElET ERE =0l Y2 wlsd 2ot 7t 3 E 2to]
tlo] vl AFLL 7HsAd o] =2 A o2 YERTE Gu et al.(2023)-2 o] &2te] S8 94 A E(Riding Risk Index,
RRDE 7 elste] B 2holoof 2, ‘“—é% AZFE RIRS =E5IAH. 11 23 A7 RRIZA oA 84

A e olg2te] 540] BetshA = 31 Wk RRIGER AAF AR (TTA=134], 17A4]=20A) ]l &7 Yebdal 53]
12419} 18101 7H =2 gk B ltt. AAF A o RRIGEO] 2 A v o g2he] 5-40] Hhgd 23z siy

1) NHTSA EH[0|Z| https://one.nhtsa.gov/people/injury/pedbimot/motorcycle/safebike/anatomy.html
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SHTt. 71 ol viE o & AFe] ARl 917 o HlE 7] 7]8-& AASEAL(Cho et al., 2023), W[ o] &219] w5 W+
FIEF Ye] 24(Cho et al,, 2022) -5 ¥ o] &4 wFHRf Tt thefet dv-5o0] YL St

71 Aol ol FA AL A Ths 3ol Az el ddS mIAlE 890s wEARL HlojE 2402 H= 1|
ZHe Folfith & Ao o EAF AR HloJEE o]-85te] 245 srafettt. ot of2fgt o] EAF AAF A=
U 19 e 2 5o of | "ot Sle=A] 53] o4 M F2o] STt} o WAIE 2] mhefsialzt it

MY SAEA

F21}19 o|F o] F2}te] WAL HsE A E Y] 915 TAASOIA] o] 527t et W E AL (A 1 ARA} AR
A5 BT TAAS tlo|E7F Al 1A, Al 2GAAE 37 B2 AAISHL Q)| fot HEo] A A 13
A ERS: 71E0 2 BASEATE Z 2 197F A2HE 7] (20173 -20194W) 7 (20209 -2022) WEAILE A
2J5tH Table 17} 2t} o A= BE AR O] WEALL A4E ZRRich 59 ol &2 st Al st
AFGALEZE 2 197F A1 20203 ofl = 2019 d 9l H] sl @.5] 2] A= Hetstnh 20198 7H2] S7F FA1E
Hold o] &2} 4 Ab A4 2020 18,2807 2.2 1.0% 7HAstltt. 2020 APdAt 4= GA] 112902 2019
ol H]5}| 7.4%} 7HAskqiTh 20219 o] &2} - Ab A= 18,3757 0.2 202019 B8} 0.5% Z7 A% A
A= 105H 02 6.3% 7A4sH3r) 2022 ol= o] 53t 843 Ab A7 15,9327 0 2 13.3%4 7453t
APGALE 86T 2.2 18.1% 4 7HAsteltt. o] Aib= 24 19 7AW SHito 2 v S4] FFo] Folual o]
ool o] &2} Tl Eolut o] A AR HolitS Aolehe YNrARl 7t 37 ARtE

Table 1. Number of motorcycle crashes and deaths

Change rate from Change rate from

Year Crashes Deaths

previous year previous year
2017 13,730 109
2018 15,032 0.095 109 0.000
2019 18,467 0.229 121 0.110
2020 18,280 -0.010 112 -0.074
2021 18,375 0.005 105 -0.063
2022 15,932 -0.133 86 -0.181

ot B s3] Hie Ak g o] o5, oAt WEA e F= AY A (16-224)) o HA| o] &2F A9
43.5%7t WAt A 0= Uekth 2 8 At B A9l siged ARgo] 7P B2 Z o= nlgo] & of, uj
g ol &Ate FaHE Sl whet ol Al o] &2k AFaLe] H] o] /532t AL R oMottt H| = o] 2t 53
F= A4 0w FRls7]= o HAT Mg F= o] 8 5= 53 ol E2H100-250cc) 55 = Z =1 19 T8
o] Q017) el Hlal LAY o] (2021l 6.3% F7HE AoR L]-E]-‘;}: (Jung et al., 2022, Statistics Research
Institute, 2021).
olFAt Y WEALY EAS A o2 Au B Y] Qf5f oA} TEALe} o] g Atet FES 584, SEAL
skEat, Hagzt 5 o8 k& o] 8APE E FEoto] WEAal-E A o] HSHE A H ekt (Table 2). 71 A% 20199
A1 20209 Ato] 7H 37 Hglet E20]82F §3-2 o] Aot} S7H&°] 22.3%°]™ 4= 3527014 St
SERITE. o714 o] F2F Afale ThE R o|-8Aete] SEAIH = o FAt TEARLR WAYSH Zlo] tiFRo]r)
the o= 3FEAl SEATE 2.5%, 3271 S71skRltt. olof] vl WA FEA = - 14.7%, 10871 HAst3iet. &

2) TRUERCH022) OBt WEARD, HEARIO| BOP EEAR
3) SB[ B 0|8 AEfZAH2022.12.)

CHEt W E31|2], A 412 4| 75, 2023 12 827
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A% ulge ~103% FARAL A5 AW 3072 o} B}, 587 REIHE -

cF 29701 A o} U ALASE 2019451 20004 A G513

2 Ao 902 WA o 82 BEALTOH o 82 ) SHEA T AL Seol 4] 21 ol B A} o) HAA, 58,
= A

olelat Zahe Wi o] Bkl 742 A7 ol A AR, o 87 BEAE 221 19 24
o1 22.3%+ F713HL1 o] o] B Ate] ol gk F7he} Anely] Wfo] Wi ol AL BT} olet A
7Rs4o] g ek, Thit o] B AL UG B, 584, W2 Hie] AT} B 2 gasy] o] AR
2 oA} ST AR A4 20204 A B8] 2% s} S0 etk B 4 ek,

g
=]
=
o

Table 2. Number of motorcycle crashes by road user types

Year Cars Chenge Buses Cirize Trucks Ciaige  Msgo=  Clpag: Pedestrians ez
rate rate rate cycles rate rate
2017 6,712 571 1,027 1,073 2,386
2018 7,446 0.109 614 0.075 1,133 0.103 1,124 0.048 2,502 0.049
2019 9,371 0.259 733 0.194 1,282 0.132 1,580 0.041 2,987 0.194
2020 9,168  -0.022 625 -0.147 1,314 0.025 1,932 0.223 2,680  -0.103
2021 8,939  -0.025 650 0.040 1,170 -0.110 2,235 0.157 2,924 0.091
2022 7,469  -0.164 575 -0.115 899  -0.232 1,904  -0.148 2,831  -0.032
ol At ThE R0l 8AFeHe] SEALIE EOlE ol ofnte AAH e & FF o] A S5 W
202 H3lt}h, Han and Chang(2020)0] W2 H F21} 19 o] HAHA A TADEE 2] A W%

© 202041 29 B 59§ F7H2 Rl vlsl ~4.6%004 - 1749717 dastsack A EG 4
= ol B Ao} PAT APILE FAAZE AR AT 5 ek A2A] lAlH A o] § 7444 20204 39 HA F
4 ) AR, ASE BEE U AN S 20 LR WA S ST I8
7 A 120 ARER, HFRE o914 ARAOI A olok o] ol sheiA
BRI 287 5.8 HAASIE) 55 A S T2 19 29 ol Al BT 3 4 9l
LY 19 290 S1e Se] oilel, AW, 19AHel B S 2 F<) 202 Belch, Han(202)e] 9
o 124 o1} ofslole 5 5 4% 5) S 20204 2 ] 41.6% Bsofsiek 1394 204 A

OlN o B o o

AHE365% GASIsLOR, 1A o1 DIAE 233% PSS, Aolot YA LY 42 L
B0 stn B 94} 250 tHEOlD, 78 HAA AT AL OE detae 1A meu ge

o 71 Z1oFek sl A8 52 27 9] TRl Ao st

o ZlA] o] E 2} AT %0] WBLE AT W2 A B 8 av} 9ok Table 38 A% TEATLEA o]
AN AR A o8 AFLASE 20197} 2020e] T wlmaka Glek. o84 mEAILE Tt
192 48] 2] 27| ZolE 204 mIeat T14] ool Al 242 4477} 3327 Zh2skAr. o]l H8) 264104
304 Afe] AL 391701 2] ofitet. ]2k Bk Han(2021)ol14] bt Babat Akt 7h4: et
QAL =, T2 19 4E o]F AslH B0 Aloko 2 204 et wAe] Faro] Zojgo] o] AZe]
A ol &3} AL A4} 37 Atk 2 4 olek

ShE, A= o) B4} AL A4 olgte] £ o AZE AHTHL 2 4 Ik 0|84 o] §o] 345 o]
A} Aok BatE 7Fs Aol 27] th2olck. Table 3] ©J5HA o 8249] 3 o8 el 20e) g 4
200 H¥lol7| % kARt 654] ole] TeiAfel 7] Stebs HE 4713 Bask olek. 654 ol4e] 1 ol g of

4) 3y WSALSHOIM OIF3} AlE OJFAED OfLIEt 4F ATV, US7IZRRHA S2 LSBT Ol TAASOIM 25t 50ccE ZU5HE OIFAF Aot
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$AH FILE A7 Fokel 0] AFSHE 0.2 Belth, AN O AT 1099 B o] 84 WEAKL A
A Aol Hls] 5 A|%o] B & A Al H BA £ 2 1]l & 1), WAt SIS of
A} A F2 52 Ao WAIsHe 202 BAItk(Table 4).

Table 3. Number of motorcycle crashes by age groups

Age 2019 2020 Changes
Under20 3187 2740 -447
20s (21-30) 4333 4851 518
30s (31-40) 3072 3338 266
40s (41-50) 2431 2492 61
50s (51-60) 2224 2177 47
60s (61-70) 1564 1372 -192
Over 71 1922 1590 -332
Unknown 52 24 -28

Table 4. Number of deaths per hundred thousand population from motorcycle crashes by region (unit: person)

2017 2018 2019 2020 2021 2022
Total 0.78 0.79 0.81 0.85 0.77 0.78
Seoul 0.46 0.36 0.44 0.42 0.41 0.47
Busan 0.46 0.78 0.56 0.50 0.60 0.60
Daegu 0.57 0.45 0.49 0.99 0.46 0.38
Incheon 0.27 0.24 0.47 0.41 0.44 0.44
Gwangju 0.48 0.48 0.27 1.10 0.42 0.28
Daejeon 0.67 0.40 0.68 0.55 0.34 0.69
Ulsan 0.69 0.78 1.22 0.35 0.53 0.54
Sejong 0.36 1.27 1.47 0.56 0.81 0.78
Gyunggi—do 0.50 0.58 0.58 0.69 0.52 0.65
Gangwon—do 1.81 1.36 0.91 1.10 0.84 1.17
Chungbuk-do 1.44 1.81 1.25 1.19 1.13 1.19
Chungnam-do 1.70 1.69 1.41 1.74 2.12 1.37
Jeonbuk-do 0.97 1.42 1.65 0.94 1.68 1.13
Jeonnam-do 1.11 1.70 1.93 1.57 1.64 1.71
Gyungbuk—-do 2.38 1.76 1.50 1.74 1.94 1.54
Gyungnam—do 0.98 0.83 1.31 1.38 0.88 1.07
Jeju—do 1.52 1.35 1.49 1.78 1.18 1.77

Table 271 AIE ol 1 4219 2 0|82 20 Table 39 A9 2 BaE 2t 19
shato] nfet &4 v F-Eo] S, ofo] whe} ujet o} &4t Abgo] 27 Lol s
o] 3141 20204 20190 H16H oS3} THEA T} 50k A] 3, 20e§ oA HEAISHE AL 73

o e IA S99
& HojZ7 Qtt AT B3zt & o2 £ 7 o]gxto] 2= AF19} 654] o]AF T E A} $uFsl o] 23} AL}
HastaA Ik R A o] o] ZAF I AL T2 098] AF HAshs At EEE QI o]
g ol &AF AL FT7FE R Z R A o] & P2 0] Fafo] Eol50] YRt ol & AR Al Aol B A7) u)
roz o,

SHAlEF ol 2} AFL0] B w3 ALz gk B glo] LA 204] Mg Hdolu 20t HdSo] B
7] wholet. a7t 2] ohe BulAbaL} Q14 Wl GAkat 7F OIS Fol S s o] k. B8] ol
A AL S747} 22 T AFo]7] o] ws7h M Aael w4 ek THs Aol o

o) 5] o 844 A AAR T 3A] B2 7Ps S 1P Bast ok, ot n)B ALn

2 A7} 20eel A ZA S 654 o4 TRl 2A| FolE Abdo] A ¢k Aol
Qo] F7Ph AR ol ALX F7het BRiko] Gl A2 BAT Wast glrk

[2], H 418 A 7%, 2023 12¢ 829



Article Analysis on the Change of Motorbike Crashes After COVID-19 Pandemic

o7 WeE

= | = =2 Ttz g 2ole 24 (Negative binomial
regression)& &0 ol FA AR AN 504 T TRE of2] AHgeto] PAE Au i Solg
B|ARA 2 AR A0 o] A& o] obd o]4HA M-S SEHG R St 2] A B9 9] shutolth, kA
o7 FEHFO] THEUAKNZL WA, overdispersion)©] $l-& 7d-F- ot 3]FEA (Poisson regression)= A&
SEAIRE AR A A | dHEAe] Sl A= O] g 2old) A Kol o At Zow odeA ot
(Washington et al., 2020). 20|} 2] AZA A S0l o 2ot it &= 7l'g o] &-E=EE on|gtet. o]
Ao A= oF W A T2 0] AF(success) EHEC] A A Qe Wl Ak (trial) o] o] T A4F o] FEH W}
of 28-& T, S0l BRI T H Ao AF ghEo] g A e o EAR 314-0] A5 flo 2§19
AZ7t QRS A s FHR Aol Zole) 8] 4] By o4 -7 (maximum Likelihood
Estimation)< &3l otehv]E] gh& FA Tt AHASE 8- Washington et al.(2020)-& 3F3o1H Hrt.

Ao 57 Hele A4 9
woltt. HigeEdlolE & KT Hglole] Z2ENA Frljstlet. AlZHa #ele Z=24 19 o o]
ol &ty A 717k 20199 10958 20199 124371 e)7HA = 245t
FH 20209 1241270 7HA] Aelshatt. Zzut 19 T4 o]} o] %
o] A% vl w7t 7Hs Aotk ol =76t A HS1E 2
PG EE AVIE W 85| He o] Ao miEolt, F=uh it
£ APR1A 72 R7), nkaA of 2R, AT 5ol 2A9EEA] ohtE Al7le| B Feu 19 B HAF
HAE 2481 @Al AT Et 27 & 4 713120201 109-124, 37019)
= AHESHA g2 A2 SETME 78 FHESP] ol gl 242N AFEE It o2 7] WiZoltt. 5
Q1 58 o] g2} AR A= TAASOONA ARL A A3k A 9121 0] MAS(F2d A 1671, 2785 1071, 38
5

RN, YA Dt L 55 Hlo|EE ol =X el £ HE 4+ U
587

M N
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)
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ot
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Figure 2. Case study areas (Bucheon-si, Gwangmyeong-si, Uijeongbu-si)

5) https://bdp.kt.co.kr/invoke/SOKBP2603/?goodsCode=KGUDLIVERYORDEROOO01
6) WEAITEAA|AEL taas koroad.or.kr
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g ©& 74 o] Qo] s Es A Z2u F27; 4, 91, 3413 2 7| Fo 2 Aol Z21
A 2 7 g5 YA R HiE 4] 2 sl AL, EA BTl 7 EESE, 24 2
=g 24 T2 7Hsol w5 A0 /P37 dlolth. MY FEu SRIR; = A e Ao
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Table 5. Descriptive statistics of data

Count Mean SD Min Max VIF
Crash counts 0.097 0.32 0 3 -
delivery call 358 460 1.00 3460 1.93
covidcase 3.62 2.66 0 6.00 1.01
population 45,900 29,600 7,760 137,000 1.91
restaurants and cafes 13,927 555 502 12.0 2,340 2.47
In_delivery call 5.02 1.55 0 8.15 -
In_covidcase 1.24 0.876 0 1.95 -
In_population 10.5 0.964 8.96 11.8 -
In_restaurants and cafes 5.86 1.08 2.48 7.76 -
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7) Z2LBI0[ALZ-19: https://ncov.kdca.go.kr/bdBoardListR.do?brdid=1&brdGubun=11
8) REYZEME: map.ngii.go.kr
9) Local Data 22435: localdata.go.kr
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Table 6. The result of negative binomial regression

Null model Full model
Ve s Coefficient Sz PrO lzl) Coefficient Standard PrO 1zl)
Error Error
(Intercept) -2.335 0.028 <0.001*** -10.98 0.670 <0.001***
In_delivery call 0.181 0.047 <0.001%***
In_covidcase 0.894 0.421 0.033**
In_population 0.305 0.072 <0.001***
In_restaurants and cafes 0.683 0.057 <0.001***
after_covid -0.884 0.75 0.238
(1: after COVID,
0: before COVID)

after_covid & In_delivery -0.134 0.054 0.013**
AIC 9119.6 8,192.5
2xlog-likelihood -9114.6 -8,176.4
Pseudo-R’ 0.000 0.103

*#*<0.01, **<0.05
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