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<ABSTRACT>

Purpose: To analyze the overall knowledge and attitude of healthcare providers regarding coronavirus disease
(COVID-19) vaccine recommendations for pregnant women and factors affecting these opinions in Korea.
Methods: We conducted a nationwide survey study of obstetricians and gynecologists registered in the Korean
Society of Obstetrics and Gynecology. The knowledge, attitude, and factors affecting COVID-19 vaccination in
pregnant women were investigated.

Results: Among 258 participants, 182 (70.5%) answered that they recommended COVID-19 vaccination for pregnant
women, while 76 (29.5%) answered that they did not. The administrative district of the physician's healthcare
center and knowledge regarding adverse reactions to the COVID-19 vaccine were factors affecting opinions on
vaccine recommendation. Physicians working in metropolitan cities were 7.3 times more likely to recommend
COVID-19 vaccination to pregnant women than those working in Seoul. Physicians aware of the COVID-19 vaccine
safety profiles in pregnant women were 25.36 times more likely to recommend vaccines than those who were
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not. A significantly higher proportion of the recommended group provided vaccine information to pregnant women

compared to the nonrecommended group and also recommended booster shot vaccination. Guidelines from aca-

demic societies (70.9%) and from government and public centers (64.8%) were important factors in the recommen-

dation group, while additional study results (57.1%) were important factors in the nonrecommendation group. This

information will be useful for future reference regarding vaccine recommendations.

Conclusion: Providing guidelines and recent data regarding COVID-19 vaccination in pregnant populations to health-

care providers will promote obstetricians and gynecologists to recommend vaccination to pregnant patients and will

thereby contribute to achieving herd immunity in Korea.

Key Words: SARS-CoV-2 infection, COVID-19, Vaccination, Pregnant women

N 2
TTEELE7ISFT ZEYHEo] 2]~ 2 (severe acute
respiratory syndrome-coronavirus—2, SARS-CoV-2, ©]
St COVID-19)9] A AAAQ] Muph= 449 BE Foof &
g A gloH, Melo] 3ane HolEwA, 20224 1
4 71, A AA 19 60% o), tietel= Q152] 80% ©]
Aol COVID-19 HiA1S 13] o] A &5 cH(Mathieu et al.,
2020). 2019 124 COVID-199] A At ¥ 2 20204 12
A, 0] 2] F ol of| A Pfizer-BioNtech messenger RNA
(mRNA) @Al sl 22 715 AHE 5l (emergency use
authorization)©] Y=, 0]F Moderna mRNA H Al T
@ SO, 271 7} 94 AelH QUREE A
7] W], JAFAAL COVID-19 B4 1ol T 2
& HlolE= Bl J Aol Hlsto] A[RHA1Q1 Zlo] Aot} 1
L, mRNA #4112 AolglE vho2{ A5 ARE-512] 7] ool
COVID-19 g2 4o 4= glon], 7]131¢] DNASH o2
457 P A EAH)E Yoy P Ao B
THMartins et al., 2021). T3t o8 =714 COVID-19 74
4 w4 Gl d-8-sh7] $Iste] A ] FHAIS 5 shue

IS 0 4522 A9, oY
o] )41 0] e i o ey
TR glolE 7t 2021‘1—_—‘?131 ok E_LFJ_TI ITF(Nir et al., 2022;
Shimabukuro et al., 2021; Stafford et al., 2021; Wainstock et
al,, 2021). tRE] Aol A QAL COVID-19 WAIHE
o g2 HI AR FARIAL, AT ol §ofl P2 WA
= 710 2 AAska . T3 COVID-19 mRNA 241 4
A5l A COVID-19 A 918 F2olotA W51, Al
T FAIE F5to] Hote] AHAY HAS Al
Eot AA &2 9 tHGoldshtein et al., 2021; Nir

f'

o,
= ofN u

)

rk

Lo
N
ﬁ!ﬁ
i o oo,

Aoz oan

o
[‘Il‘

Mo 5.
oS

v =2
o

_,d
olr
3:

30 S o -iol
O

I =

246  https:/doi.org/10.21896/jksmch.2022.26.4.245

etal., 2022).

HEEH, A AFE QIS Bt o] 914170 COVID-19 A& 5
SO = ojghd gHEo| ¥ 2 Ao & KAl wek(Kucirka et
al., 2020; Zambrano et al., 2020) 2021 4 o]Z A A=A
7198 e T8 AX=E9] 7to]=2kele COVID-19 3
A HE A el dARE A4 0= 29tst7] AlAsHad
ot =il A=, COVID-19 ¥4l ) 27]¢] =7} ¥4l A%
Aol Al dAIF-Eo] Bidell Al Al Q= A, Bl A =2 A7
01 202143 1095 g QAR E 0] vhAl HZo| AZtE] it} ¢l Al
FE9] WAl HE Aol Y=ll, 5] 4RI} QA9 4
Z Aol £ IS nAE= Ao Yepdth(Head et al., 2020;
Nguyen et al., 2021). T2tA, AHE-E2] ALHES A4
S g AYs7] o= ARl SAHE o] A 3wl Alof
gt 2] 4], ofsfl, 19 il 4=§-0] ‘53% Ho= O1]”54‘:}(Lm
et al,, 2021). o] AFANAE =
COVID-19 7 & W Alo] WJ %ﬂ_‘ﬂj A9 24 ﬂr o oH 1?4

l L 11} OFO}EJJ} E}ME}.

Chat 2 e

1P o U

Mo

dah st latetelo] S5 ) Aelst o aHEe] ojd]el
< B3 20224 1956 2022 49747 B79 Lefel AR
< W W At
AT SN A B AEA o= HolArE o] 4, 1t
o], opxjeto 2 QQAEE WGk AlY, 272 ¥ ER(FH
THARL 1,2, 37 el o), 227 Y 7o 52 e
< 2t th(Fig. 1). B3 94 & COVID-19 749 £%



T, T, AA F WA HE Al o) HES F @A et S SES O 20%E 7S o, A tidAte] #7225 02
Sato]l theh 2] 4], oJAp Eelo] QlZ2<I ¥ COVID-19 AL AL, o] T tiRHtRlete] ojmdg Fit 2 A7
A AE ol F 9 JARSA 44 T A HEol Higt A%, o Y 7Hs/dS 50%= 745k, §HAF 5 22 59 olu
32} COVID-19 ¥4l A ZFofl et d7dol o 9 F R A5 o of AR H=E o+ Aol gIAY, AFetA] g2 §H To=

VA AR O 9 A4 S AE ANl tigt o, WAl ISt dropout rate F 10%E 1&5t], 495 53 AT of

T ol S nA= 2ol diol A 23oiginh A &7t 4= Abst .

t/gzte] AAR COVID-19 WAl AE Aol tigh oA

el ‘A= FO], o] T, T 2 g He WAl 2. A4 7old

Aohe BET 08 ERSIOH, O O, 5olstA]

9’0 2 thgh Ao AAElA] e B PAL 07 B EA 242 RStudio (RStudio Team (2020). RStudio: In-

ZtEE ety AR EA(KC21QIDEN934) tegrated Development Environment for R. RStudio, PBC,

Boston, MA URL http://www.rstudio.com/)& ©]-83t% 1,

A&ista s 9(2203-101-1308) 9] At-gel A ds) =

B HESH 592 AX o] 3 APElon, A7 7l A Student t—test & i’ B]AES E3] QA5 COVID-19 941 4
HE ZgeHA] g, A% Ao w2 BAL AlgetA] gre FO ERT ¥ vl Edwe] S42 vl 245l WAl HF
, Aol SHdhe 7 Aol Folst= AL BA5}7] 98, haek Ao g0l

> 1o H ool 4o ox@ &2 me 2 4 m Ao
o
e
Sy
rlr

KB
A BAE . A=o] AR QIR o] F A FESS W=, olot el s EAste] ol 2]
£ AR oF 2600802 oldEm(Lee eral, 2021),  2F RS Al $AA #2402 p0.052 skl

©] COVID-19 Al Hdalstel vls] SFwert i, 538 71443, o,

o
A T

W Qa9 FF A9EA mrhe Q6 el 21 A&zl 0 O shle
o
5

L7lste] e oy S4dzly O & O
Bl

2. 45k e

© RS PARCRY - ] 9% 3 ulS &} Jerg ol 7
3 A8 BT eE An e oA Ee BAE dde Ans g& gua ge] el 1}; io}:ﬁ,;@ }el CO;ID 19 ;ﬂo AE F wEold &Aool Ak sl bl
3 < lFuzly O O el
Ay d o d Z7] 7 - = N
f:%ﬂi}ﬂ ‘LSZ{EE‘:WE I 18, ASHE QAR COVID-19 WA AF F o gukgol uelst fabeti, YAl Fol FF
- T8ke) 2HAE o ? o WHH gt A e] AFATSe] the) %3 LUz 0 ¥l O ok e
O 34 39 (39, =9, 79 5 $¥1029) O 34 39 (he) & A @A sl el e i oo
. , s - 19. 9441 F COVID-19 WAl o34 F-& Agshs 2ol wat Fske] o2 ofdsyzt?
D 24 ¥4 (59, =8, 79 § 3371909 0 2438 ) 0 4% %o 0 93] 59 0 59 O 4 591 O 5937 88
O 12389 G, 28, 73, 2is 5 33713889) 20. 718} COVID-19 W4l HFol tia] Jal-EolAl Jus Agsta szt
= o] 2} 9]
R O @4 ddaa edt O daz 89ska dedth O dgsh 94 et
5.3kl A AT AL YA AU 0L (108 B3 © gy AF) mE AuE F4 2 A5 olfE Foldurk
0O A&E0 4710 $3=0 4¥4=0 Ad= 0 29% 04455 (F2AY 7bs)
O AR, 98, 37, 07, 2, 0d) B AF5EA Bane vAA L
6. 718z §JAl-e] COVID-19 Al vlQlaldtel vle] F3 w7t w3, 58 714 A, nF, A ApEe] BE (BT, T2Y 5)
o

2
7. 918 4AIR-S] COVID-19 Wil HF § wh5o)zl A7} opr]el Al ddevh= el dis)

a
A o >
we Qe A9 $F AEk ek Ao uel 2 sk O O oo O 4w Age B
o A
S glidzke Ol O okde o

8. 713k Ao COVID-19 WAl HFE F olahibgo] Ankda} FAbshar, Jale] o] JaF 21, Adk= QA1%-e] COVID-19 WA QEo] tls] 58 Agets uabe] Lzl (FRAY
< A @okvks dAZA e A AdEe ds 2 slsdzke0 Wl O ok & 7h5)
9. 9441 ¥ COVID-19 Wil TS Astes Aol diad Fste] de oJdsuzt? 0 BE QAN O 71Adse] o JA% (G, 28t 443 5)
O A5 € 0493 $9 O %9 O o §9 O $3A &% 0354 o4 i@ QA% OBMI 25 o 4be] Hgh Qlam
10. 71813= COVID-19 W21 ATl dfal] AIF-5olA FuF Agst Ayt 0 w5 A4as 9o/ wa
O &4 Agsta dgdc O 9oz 4¥sin Jgun O 4gsta 94 g L (1 299) ADE whHe A9) Amshs Ae LA =0
10-1. (108 #3 ¢ &9y AFel o s 74 &= A9 olfre Feldurk O 9a 12387 2%, 94 2ujel4, A87] o4 w%
(Ca R O 94 2387, 9 Eole, e oy =%
I O 9l 2387], 2487] oy m5
O A3 Asel 5 @FE £2H S 2. A% Ads) Ee g8 ABFAdR AFS AAFUM
O AR Ak 2 Oul Ooe 3 Skek ol f?
O CovID-19 W4l 2% Al 22go] ojd Foj e 23 Ak Addl B gd ABFAR AFL FAFUM
o 7lek Oul O ek : A Sk o] f=2
1L Aste] g ojgA H4dzk O & O o 24. #13H= COVID-19 ¥4l A& shdsrvzt?
12.715te] AL ogA HAYYG? W A Od O oS : 8k gkbe o2
13. 7187k mpAl g o R AR de)a] gl EE 45 oo WS 98 diust slo] Ao 25. 713174 o EellAl covID-19 Wale] il F o FS AAshe del des nA A
Adzieo sd ol Osd =% 0O 7lgk o7 AZHE Fo e FAfuszk (F5 A9 7He)
14,915k 254 g H4U7 O 4%, 3718 4% sol=al
O 33 ¥ (39, =9, 79 § 33718489) O 33 39 AH) 0O stzle] #3 7hel =zl
O 23 ¥4 (39, =9, 79 5 3371889) O 2z ¥ (M) O A% dddEel dd 7 =golv A7Aw
O 13 89 (8, =4, 74, 2da 5 3371829) O TV/2H] /20 8/QVE L it
O 1= ¥ Ao 5) O 3t3] 7<)
15. 71ske] 292 FAFGL oA HAzke 26. 441 & COVID-19 41 32} o ¥4 F(booster shot) & #g3h= 2ol )@ +late]
O A€ 0 #4710 350 240 AgdE 0 295 O AFE AL oJgFysk
O FGAFA A, B3, U, 2248, gd) == HE2594 O A5 %o 0493 52 O 9 O ¢ §9 O FstA &5
Fig. 1. Survey questions. Fig. 1. Survey questions (continued).

https://doi.org/10.21896/jksmch.2022.26.4.245 247


http://www.rstudio.com/

Choi BY, et al. Survey on COVID-19 Vaccination during Pregnancy in Healthcare Providers

A J_I-I'

1. 23 SEAESO| £4

Aarol]l & 2847 9 AHF-QI T OJAbEo] Az ol SHoFAAL
o] F X 59 ojyjel AAF Ve E g Ho] gAY E HE
of thgt SEo] FAet 269 o HH-S AlQ]star, F 25875 9]
Aol 4 e r A EUH(Table 1). A&l SH?E 4
Bola} SALE & o412 1859 (70.8%), HA-2 73%8(29.25%)
olgleh. AT thdAte] Bt Yol 44.2419 L, 115 30th7}
36%% 71 Wk, 40tl7) 34%2 1 HE o]tk 13} AH
oA ZHEoH= QAHE ] Hlgo] 38.4%= 7P Wk, o
22 22k AHEH Y 28.9%, th2-2 32k AHY WY 15.5 % 9]
Aot SFA F A 2R 1109 (42.6%) o= 71 Wk
, A7 TR0 (27.1%), FAA (AL, <1, 33, o
,% , ) = AIEEEA 2R 37TH 02 143%F

stiet

Rl

A

2 4

2. COVID-19 B4l M

Z‘L
o
=
é?:
rot
ol
HE
i
:Io
L
ol
el
=
_WL
14
ra
gt
ol

Al
L= AR UrE} j(p<0 001) *EV? Zqi(p<0 001)

7 o gro] ATEHT Q= A0 = Vet

248  https:/doi.org/10.21896/jksmch.2022.26.4.245

o&Qlo] 5 A 7o P QAR oA o] WAl HF RAFgo
gk 2] 4] o {7} AR It WA Aboll] ol YFS
0 21E A0 2 Uebgtth(Table 3). QA FA] B AIFE
HA o] LR 73 Algoll T5oHe oAre} vlwste] WAl
TE AL g5l 7.3 o =34UtH(p=0.005). EZH, AL
AR COVID-19 W 4le] Bzk-gof| tigh 2] 4]0] 9l& 744, 1%
2] -2 739 Hlal WAl 42 AT FEo] 2548 o =%

TH(p<0.001).

e Q40 et AR At
A, BT O A AT ol vl teke] o] A Tel=atel”
(p=0.026), "7, T5718] FF 7hel==kl” (p<€0.001),
“TV/2H 2/ A2/ A8 F2” (p<0.001)7F F-2JsHA =3t
(Table 4). "B AT A= B o B3] "IA F ATHF
off et F7F =&olut A+ 23 (p=0.002)7F FF= mXh
€ ool FolsHAl =3t

Table 1. Characteristics of subjects

Characteristic No. (%)
Sex
Female 185 (70.8)
Male 73(29.2)

Age (yr) 44.7£9.66
20s 6 (2.3)
30s 92 (35.7)
40s 89 (34.5)
50s 51 (19.8)
60s 20 (7.8)

Level of healthcare center
Tertiary (public) 32(12)
Tertiary (private) 37 (14)
Secondary (public) 10 (4)
Secondary (private) 77 (30)
Primary (public) 2 (1)
Primary (private) 100 (39)

Opinions on COVID-19 vaccination in pregnant

women

Actively recommend 82 (31.8)
Highly recommend 53 (20.5)
Recommend 47 (18.2)
Somewhat recommend 55 (21.3)
Does not recommend 21 (8.1)

Values are presented as number (%) or meanSD.
COVID-19, coronavirus disease 2019.
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Table 2. Clinical Characteristics according to COVID-19 vaccine recommendation
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Variable

Recommend (n=182)

Not recommend (n=76) p-value
Sex 0.362
Female 127 (68.6) 58 (31.4)
Male 55 (75.3) 18 (24.7)
Age (yr) 44.8%9.06 42.9£9.94 0.136
Level of healthcare center 0.827
Tertiary (public) 25 (78.1) 7(21.9)
Tertiary (private) 26 (70.3) 11 (29.7)
Secondary (public) 8 (80.0) 2 (20.0)
Secondary (private) 54 (70.1) 23 (29.9)
Primary (public) 1 (50.0) 1 (50.0)
Primary (private) 68 (68.0) 32 (32.0)
Administrative district of healthcare center 0.026
Seoul 73 (66.4) 37 (33.6)
Gyeonggi 46 (65.7) 24 (34.3)
Chungcheong 8 (80.0) 0 (0)
Gyeongsang 10 (58.8) 7 (41.2)
Jeolla 5(71.4) 2 (28.6)
Gangwon 7 (70.0) 0 (0)
Jeju 1 (50.0) 1 (50.0)
Metro cities’ 32 (86.5) 5(13.5)
Knowledge of the severity of COVID-19 infection in pregnant women 0.003
Yes 180 (72.3) 69 (27.7)
Knowledge of placental antibody transfer 0.093
Yes 168 (72.1) 65 (27.9)
Knowledge of adverse reactions in pregnant women <0.001
Yes 178 (76.7) 54 (23.3)
Delivery of vaccine information to pregnant women <0.001
Always 91 (89.2) 11 (10.8)
Sometimes 84 (65.6) 44 (34.4)
Never 7 (25.0) 21 (75.0)
Personal influenza vaccination in the 2021-2022 season 0.018
Yes 173 (72.7) 65 (27.3)
Personal COVID-19 vaccination <0.001
Yes 182 (73.1) 67 (26.9)
Booster shot recommendation to pregnant women <0.001
Yes 83 (98.8) 1(0.2)

Values are presented as number (%) or meanzxstandard deviation.
COVID-19, coronavirus disease 2019.

‘Metro cities included Busan, Incheon, Gwangju, Daegu, Ulsan, Daejeon, and Sejong.
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Table 3. Univariate and multivariate logistic regression analyses for COVID-19 vaccine

Variable Univariate ' Multivariate
Crude OR (CD) p-value Adjusted OR' (CI) p-value

Administrative district of the healthcare center 0.026 -
Seoul 1 1
Gyeonggi 0.972 (0.518-1.840) -

Chungcheong 2.156x10" (0.0-9,999) -
Gyeongsang 0.724 (0.257-2.138) -
Jeolla 1.267 (0.259-9.141) -
Gangwon 2.156x10" (0.0-9,999) -
Jeju 0.507 (0.020-13.059) -
Metro cities” 3.244 (1.256-10.095) 7.30 (1.804-29.52) 0.005

Knowledge of the severity of COVID-19 infection in 0.003 0.200

pregnant women
No 1 1
Yes 9.130 (2.145-62.30) 3.585 (0.501-30.49)

Knowledge of adverse events related to COVID-19 <0.001 <0.001
vaccination in pregnant women
No 1 1
Yes 18.130 (6.60-64.033) 25.36 (8.06-105.38)

Personal influenza vaccination in the 2021-2022 season 0.018 0.239
No 1 1
Yes 3.253 (1.289-8.420) 2.08 (0.586-6.980)

Personal COVID-19 vaccination <0.001 0.991
No 1 1
Yes 4.252x107 (0.0-9,999) 6.45x10" (0.0-9,999)

COVID-19, coronavirus disease 2019; OR, odds ratio; CI, confidential interval.
‘Metro cities included Busan, Incheon, Gwangju, Daegu, Ulsan, Daejeon and Sejong. "Adjusted for sex and age.

J2u, AT Yol S B9 & ThEr B oA §-2J7 1t gh-go] UREQl HF & o4 §h&3 Zpol 7t §lat, A4 o %o
& oz Ayt ohis 3|9 B4 At FAA|o] 257 ojet GaFol YTk = et T A AtEo] digt JE A
73-9-9F 9JAIEo] COVID-19 B Al B2kgof tgt 2] 4] of ©ut o] YAEA B W2A G302 o]Foz{of §-Z Al
o] COVID-19 9l Al o] dAIH A= HAtof| S-o)or Al 7} AFgtet(Favre et al., 2022; Nir et al., 2022; Shimabukuro et
A= Ao g BARIct Tt ‘WA o) oA F HE AA A al., 2021; Stafford et al., 2021; Wainstock et al., 2021). 1%
710 Westo], A4l 8] FA A4, Al 2 HE7|2H Al 3 AR gk ol WAl HE: - o] vh-gof ofgl glo]E 7t ‘COVID-
oA, AFL7] ool A COVID-19 WAl A& AA-E°| /M & 19 iAo HA8' g n & wdtal= Ao ofy B2 F47] 2]
Al Yef, dAl Al 1 ARE7To] HE-S d% st Aol taliAle Hzrgof thgt gloje] 54 Y JRHAGS GOZ2L A& 58
ob2] ZAAH Yok HFS e S Zlojt}, o7 lof ofgh whAl o] gut Wl ok Ao i gt Aot

oz Qlo] JAIR COVID-19 w4l o] Hzkgof tfgt 2|4 o] ot AR Ago] WA HFS Aot bl F FFS vA]7] o
Q2 AL 78] ke A H} A HEe YA shEo| & #o|(Januszek et al., 2021; Skirrow et al., 2022), &=l &2
OotA| =iz A2, AHRQIT}E SJALS] Wi Alof Tfjgt z]A]o] BHAI oS Wi Alof| oigh X4 JHE &5 Q1A B ottt "o
AE Ao 2 TS A= A yetdn, i 2, 24 7} It} Daskalakis 5-(2021)2 o]z ¢lo] WAl 3 Ao off
AE Alzo] T AEZA A3, ¥ AL 4 COVID-19 o FAY 9, JAlE WAl HFS Aot 4= 917] wEof
Al HEO] Hargof thet T2 wjgol WAlo] gt AR E A AEES =oI7] felAE a2 WAl ol gt &
Al5okA] fethe ol foot A =Sk, 27k A& Alo] ZQ35hthe AE B 5t} o] eIt Axl A
o2 IuLy Qe A+ A, E5] ‘PAHE AF T ol Fio M 5 WA JA] JFE nA= 242 83 A
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Table 4. Factors affecting future vaccine recommendation and preferred pregnancy period for recommendation

9] 791, 441 & COVID-19 WAl ofjul-gZFof of

)@l IAE

Answer

Recommend (n=182)

Not recommend (n=76)  p-value

Factors affecting future recommendation of the vaccine

Lectures from academic societies 25 (13.7)

Guidelines from societies 129 (70.9)

Additional studies or data regarding vaccination during pregnancy 104 (57.1)

Guidelines from the government 118 (64.8)

TV/radio/newspaper/internet 44 (24.2)
Reasons for not providing vaccine information

Did not feel the need 0 (0)

Lack of references or materials 15 (8.2)

Lack of time 22 (12.1)

Fear of side effects of COVID-19 vaccination 17 (9.3)

Others 5(2.7)
Populations to recommend vaccines to

Women in their 1st, 2nd, or 3rd trimester, women preparing for 55(33.5)

pregnancy, and women in the puerperal period

Women in their 2nd, or 3rd trimester, women preparing for pregnancy, 97 (69.1)

and women in the puerperal period

Women in their 2nd or 3rd trimester and women in the puerperal period 12 (7.3)

16 (21.1)
43 (56.6)
59 (77.6)
21 (27.6)
7(9.2)

3(3.9
12 (15.8)
5 (6.6)
36 (47.4)
5 (6.6)

0.143
0.026
0.002
<0.001
<0.001

0.023
0.071
0.188
<0.01
0.165
<0.001

Values are presented as number (%).
COVID-19, coronavirus disease 2019.
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