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ABSTRACT	

COVID-19	 infection	 can	 become	 severe	 in	 pregnancy.	 When	 fear	 enshrouds	
antenatal	use	of	the	vaccine,	pregnant	women	and	their	unborn	babies	become	at	
risk	 and	at	 the	 same	 time	act	 as	 the	disease’s	 reservoirs.	This	 study	 is	 aimed	at	
determining	 the	 awareness,	 willingness	 to	 accept	 COVID-	 19	 vaccination	 among	
antenatal	 attendees	 as	 well	 as	 factors	 influencing	 COVID-19	 vaccination	 at	 the	
Niger-Delta	University	Teaching	Hospital,	Okolobiri.	The	study	was	a	descriptive	
cross	sectional	study.	Three	hundred	and	fifty	pregnant	women	were	interviewed	
after	 informed	consent.	The	data	acquired	included	the	awareness	and	source	of	
information	on	COVID-19	vaccine,	its	acceptance,	reasons	for	vaccine	hesitancy	and	
side	 effects.	 Three	hundred	 and	 thirty-eight	 pregnant	women	 (96.6%)	 indicated	
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awareness	of	the	availability	of	the	COVID-19	vaccine.	Only	13	of	the	350	pregnant	
women	in	this	study	had	received	the	vaccine	(3.7%).	The	television	was	the	leading	
source	of	information	about	COVID-19	vaccines,	(51.4%).	The	topmost	reason	for	
not	 been	 vaccinated	was	 concern	 about	 the	 safety	 of	 the	 vaccines	 (39.2%).	 Age,	
religion,	 level	 of	 education	 and	 occupation	 were	 significantly	 associated	 with	
acceptance	of	COVID-19	vaccine.	Eleven	out	of	thirteen	study	subjects	(84.6%)	who	
have	been	vaccinated	against	COVID-19	had	side	effects.	The	commonest	side	effect	
of	COVID-19	vaccination	was	malaise	(84.6%).	COVID-19	vaccine	awareness	in	this	
study	was	optimal.	However,	its	uptake	in	pregnancy	was	poor.	Socio-demographic	
characteristics	of	antenatal	attendees	influences	their	use	of	COVID-19	vaccine.	The	
COVID-19	vaccination	side	effects	in	pregnancy	are	mainly	not	life-threatening.	
	
Keywords:	COVID-19	vaccine,	pregnancy,	awareness,	uptake,	side	effect	 	

	
INTRODUCTION	

The	COVID-19	pandemic	is	one	of	the	deadliest	infectious	diseases	recorded.	[1]	The	specific	
mechanism	of	its	emergence	in	humans	remain	unknown,	however	a	large	body	of	virologic,	
epidemiologic,	 veterinary,	 and	 ecologic	 data	 establishes	 that	 the	 new	 virus,	 SARS-CoV-2,	
evolved	directly	or	indirectly	from	a	β-coronavirus	in	the	Sarbecovirus	(SARS-like	virus)	group	
that	naturally	infects	bats	and	pangolins	in	Asia	and	Southeast	Asia.[1]	COVID-19	has	emerged	
as	 the	 deadliest	 respiratory	 disease	 pandemic	 since	 1918,	 when	 the	 “Spanish”	 influenza	
pandemic	 killed	 an	 estimated	 50	million	 people.	 [2]	Most	 recently,	 at	 least	 as	 early	 as	 late	
November	2019,	SARS-CoV-2	was	recognized	and	became	the	third	fatal	bat	virus–associated	
human	disease	emergence	and	the	fourth	bat	virus–associated	mammalian	emergence	in	18	
years.	[1]		
	
On	December	31,	2019,	mysterious	cases	of	pneumonia	were	detected	in	the	city	of	Wuhan	in	
China's	 Hubei	 Province.	 On	 January	 7,	 2020,	 the	 causative	 agent	 was	 identified	 as	 a	 new	
coronavirus	(2019-nCoV),	and	the	disease	was	later	named	as	COVID-19	by	the	World	Health	
Organization	(WHO).	The	virus	spread	extensively	in	the	Wuhan	region	of	China	and	has	gained	
entry	to	over	210	countries	and	territories.	[3]		
	
Virtually,	all	countries	in	the	world	are	affected,	with	over	5	million	cases	reported	globally.	[4]	
Africa	reported	its	first	case	in	Egypt	on	14th	February	2020	and	Nigeria	reported	its	index	case	
of	COVID-19	on	27th	February	2020.	[4]	Globally,	the	count	for	confirmed	COVID-19	cases	was	
186,821,815	with	4,038,342	deaths	resulting	in	a	case	fatality	rate	of	2.2%	as	at	the	27th	week	
since	onset	of	the	pandemic.	In	the	same	period,	Nigeria	recorded	over	167,000	cases	and	over	
2000	deaths	with	a	case	fatality	of	1.3%.	[5]		
	
The	general	measures	to	prevent	COVID	19	 include:	washing	hands	 frequently	with	soap	or	
with	alcohol-	based	(70%	alcohol)	solutions,	use	of	hand	sanitizers,	using	mask	when	going	
outdoors,	 especially	when	 suffering	 from	 cold	 or	 cough,	 staying	 indoors,	maintaining	 social	
distancing,	sanitizing	all	inanimate	objects	in	houses	from	time	to	time,	etc.	[6]	However,	a	safe	
and	effective	vaccine	against	coronavirus	disease	2019	(COVID-19)	is	the	best	way	to	control	
and	ultimately	end	the	pandemic.	[7]		
	
Vaccine	 development	 has	moved	 at	 unprecedented	 speed,	 with	more	 than	 200	 candidates,	
billions	 of	 dollars	 committed,	 and	 manufacturing	 often	 proceeding	 before	 even	 knowing	
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whether	a	given	vaccine	candidate	will	succeed.	[7]		At	the	same	time,	a	growing	movement	of	
skeptics	had	raised	doubt	about	future	COVID-19	vaccines.	[8]	Mindful	of	prior	vaccine	safety	
crises,	 regulators	 are	 appropriately	 cautious	 about	 approving	 vaccines	 for	widespread	 use.	
Even	during	a	pandemic,	when	much	of	the	population	is	at	risk,	vaccines,	unlike	therapeutics,	
are	administered	to	very	large	number	of	healthy	individuals,	and	so	must	be	extremely	safe.	
[7]	As	soon	as	feasible	after	vaccine	safety	is	established	in	trials,	studies	should	also	involve	
pregnant	women	who	risk	exposure	as	healthcare	workers	and	involve	young	children	who	are	
at	risk	of	developing	an	infection–related	multisystem	inflammatory	syndrome.	[7]	In	addition,	
some	vaccines	against	other	 coronaviruses	have	 shown	 the	potential	 to	worsen	 the	disease	
among	 vaccinated	 individuals	who	develop	 breakthrough	 infections.	 [9]	 Vaccine	 candidates	
against	 COVID-19	 have	 diverse	 compositions,	 from	 traditional	 whole-pathogen	 vaccines	 to	
various	 new-generation	 vaccines.	 [10]	 Traditional	 whole-pathogen	 vaccines	 consist	 of	 live-
attenuated	 vaccines	 (live	 pathogens	 with	 reduced	 virulence)	 and	 inactivated	 vaccines	
(thermally	or	chemically	 inactivated	pathogens),	both	are	relatively	straightforward	 in	 their	
development	 processes.[10]	 The	 new-generation	 vaccines,	 including	 recombinant	 protein	
vaccines	and	vector-based	vaccines,	only	incorporate	a	specific	antigen	or	antigens	from	the	
pathogen,	instead	of	the	whole	pathogen,	giving	a	better	safety	profile.[11]		
	
Pfizer-BioNTech	 (BNT162b2)	 and	Moderna	 (mRNA-1273)	 COVID-19	 vaccines	 are	 produced	
with	encapsulated	mRNA	technology.	[12]	Oxford-AstraZeneca	(ChAdOx1	nCoV-19),	Johnson	
and	 Johnson	(Ad26.COV2.S)	and	Gamaleya	(Gam-COVID-Vac/Sputnik	V)	are	all	vector-based	
vaccines	and	their	efficacies	have	been	found	to	be	70%,	67%	and	92%,	respectively.	[13,14]		
	
Nigeria	received	3.94	million	doses	of	the	Oxford	AstraZeneca	COVID-19	vaccine	shipped	by	
COVAX	on	2nd	March,	2021.	[12]	However,	there	is	clearly	a	high	perception	among	the	Nigerian	
population	that	the	COVID-19	vaccine	 is	not	safe,	majorly	because	 it	 is	a	novel	virus,	 lack	of	
adequate	storage	facilities	and	perhaps	lack	of	trust	in	the	government.	[12]		
	
In	a	study	done	on	the	perspective	of	residents	of	Bayelsa	on	hand	washing	in	reducing	COVID-
19,	respondents	strongly	agreed	that	hand	washing	is	effective	in	reducing	the	spread	of	COVID-
19	(65.32%).	[15]	However,	in	a	study	on	predictors	of	acceptance	of	COVID-19	vaccine	among	
patients	 at	 a	 tertiary	 hospital	 in	 South-South	 Nigeria,	 out	 of	 1,000	 participants,	 only	 246	
(24.6%)	were	willing	to	receive	the	COVID-19	vaccine.	About	2	in	every	5	participants	were	
unwilling	 to	 take	 the	 vaccine	 due	 to	 trust	 issues.	 Lack	 of	 trust	 in	 the	 manufacturers	 and	
government	were	the	reasons	given	by	43.4%	and	41.8%	of	participants,	respectively.	[16]		
	
The	COVID-19	may	 alter	 the	maternal	 symmetrical	 and	 local	 immune	 responses,	 and	 affect	
maternal	 and	 infant	 well-being.	 Pregnant	 women	 are	 more	 susceptible	 to	 respiratory	
pathogens;	hence,	they	may	be	more	susceptible	to	SARS-CoV-2	than	the	general	population.	
[17]	In	pregnant	women	with	COVID-19,	there	is	no	evidence	for	vertical	transmission	of	the	
virus,	but	an	increased	prevalence	of	preterm	deliveries	has	been	noticed.	[17]	Hence	pregnant	
women	should	be	aware	of	COVID-19	vaccine	and	be	willing	to	be	vaccinated	against	COVID-
19.		
	
Following	 the	 emergency	 use	 authorization	 of	 the	 Pfizer-BioNTech	 mRNA	 vaccine	 and	 the	
Moderna	mRNA-1273	 vaccine,	 the	 Advisory	 Committee	 on	 Immunization	 Practices	 and	 the	
American	College	of	Obstetricians	and	Gynecologists	offer	the	recommendation	that	pregnant	
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persons	should	be	offered	the	vaccine	and	should	be	encouraged	to	talk	with	their	obstetric	
provider	about	their	vaccination	plan,	although	this	is	not	a	requirement	for	vaccination.	[18]	
However	 in	 a	 study	 on	 “Coronavirus	 disease	 2019:	 Knowledge,	 attitude,	 and	 practice	 of	
pregnant	women	 in	a	 tertiary	hospital	 in	Abakaliki,	 southeast	Nigeria’’	 one-fourth	 (25%)	of	
respondents	 thought	 that	 infected	 individuals	 should	be	killed	 to	prevent	 the	 spread	of	 the	
virus.	[19]	This	is	worrisome	and	proper	education	must	be	given	to	the	populace	to	avert	these	
negative	attitudes	while	promoting	a	positive	preventive	attitude.	Justification	for	this	study	
are:	 lacking	data	on	 the	awareness	and	willingness	of	pregnant	women	 in	Nigeria	 to	accept	
COVID-19	vaccine.	Secondly,	the	Society	of	Obstetrician	and	Gynaecologist	of	Nigeria	(SOGON),	
National	Primary	Health	Care	Development	Agency	and	Federal	Ministry	of	Health	in	Nigeria,	
have	not	given	a	position	on	vaccinating	pregnant	women	against	COVID-19.	[20]	Previously,	
certain	 group	 of	 women	 were	 thought	 should	 have	 COVID-19	 vaccination.	 [21]	 Now	 all	
pregnant	women	should	be	vaccinated.	[21]	Thirdly,	a	significant	number	of	pregnant	women	
have	been	vaccinated	against	COVID-19	in	the	developed	countries,	the	same	can’t	be	said	of	
developing	 countries,	 such	 as	 Nigeria.	 This	 study	 is	 aimed	 at	 determining	 the	 awareness,	
willingness	to	accept	COVID-	19	vaccination	as	well	as	factors	influencing	COVID-19	vaccination	
among	antenatal	attendees	at	the	Niger-Delta	University	Teaching	Hospital	Okolobiri,	Bayelsa	
state,	Nigeria.	
	

METHODOLOGY	
This	was	 a	 descriptive	 cross-sectional	 study	 carried	 out	 at	 the	 Obstetrics	 and	 Gynaecology	
department	of	the	Niger-Delta	University	Teaching	Hospital	(NDUTH),	Okolobiri,	Bayelsa	state,	
Nigeria,	 between	 the	1st	 of	 July	2021	and	 the	31st	 of	December	2021.	NDUTH	 is	 a	 tertiary	
hospital,	which	 serves	 as	 a	 referral	hospital	 for	primary,	 secondary	 and	private	health	 care	
facilities	in	the	state	and	the	neighboring	states	of	Delta	and	Rivers,	in	Nigeria.	An	average	of	70	
to	80	pregnant	women	attend	the	antenatal	clinic	per	month	at	the	facility.	
	
Utilizing	the	cross-sectional	study	sample	size	calculation	formula,	a	sample	size	of	350	was	
obtained.	 	 An	 anonymous,	 well-structured,	 closed-ended	 questionnaire	 was	 given	 to	 each	
participant	 after	 informed	 consent	 was	 obtained.	 The	 data	 acquired	 were	 the	
sociodemographic	characteristic	of	the	participants,	awareness	and	source	of	information	on	
COVID-19	 vaccine	 as	 well	 as	 awareness	 of	 administration	 of	 COVID-19	 in	 pregnancy.	 Also	
included	 were	 awareness	 of	 	 which	 pregnant	 woman	 qualifies	 for	 COVID-19	 vaccination,	
acceptance	of	COVID-19	vaccine,	 reasons	 for	vaccine	hesitancy	and	side	effects	amongst	 the	
acceptors	of	COVID-19	vaccine.	Ethical	approval	was	duly	given	by	the	ethical	committee	of	the	
hospital	
																																																																					

DATA	ANALYSIS	
The	 data	 were	 analyzed	 using	 SPSS	 version	 20.	 Categorical	 variables	 were	 expressed	 in	
frequencies	and	percentages	and	presented	using	tables.	Their	relationship	was	assessed	using	
the	Chi-squared	test.	The	level	of	significance	was	set	at	p	<	0.05.	
	

RESULTS	
Socio-demographic	characteristics	of	pregnant	women	in	the	study	
There	were	350	pregnant	women	recruited	for	the	study,	most	of	whom	were	aged	25	–	29	
years	(33.7%),	105	(30.0%)	and	72	(20.6%)	of	them	were	aged	30	–	34	years	and	35	–	39	years	
respectively	 (Table	 1).	 Majority	 were	 married	 (324,	 92.6%),	 Christians	 (344,	 98.3%)	 with	
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tertiary	education	(217,	62.0%).	About	a	third	of	the	women	were	traders	(32.9%),	while	6.3%	
were	unemployed	(Table	1).	
	
There	was	a	history	of	chronic	illness	in	28	pregnant	women	(8.0%).	Table	1	also	shows	that	
chronic	illnesses	included	hypertension	(2.9%),	peptic	ulcer	disease	(1.7%)	and	HIV	(1.4%).	
	

Table	1:	Sociodemographic	characteristics	of	pregnant	women	in	the	study	
Characteristics	 Frequency	N	=	350	 Percent	(%)	

Age	Group	 	 	
18	-	25	years	 36	 10.3	
25	-	29	years	 118	 33.7	
30	-	34	years	 105	 30.0	
35	-	39	years	 72	 20.6	
≥	40	years	 19	 5.4	
	 	 	
Marital	Status	 	 	
Single	 26	 7.4	
Married	 324	 92.6	
	 	 	
Religion	 	 	
Christianity	 344	 98.3	
Islam	 6	 1.7	
	 	 	
Level	of	Education	 	 	
Primary	 15	 4.3	
Secondary	 101	 28.9	
Tertiary	 217	 62.0	
Postgraduate	 17	 4.9	
	 	 	
Occupation	 	 	
Civil	servant	 76	 21.7	
Health	workers	 39	 11.1	
Traders	 115	 32.9	
Artisan	 98	 28.0	
Unemployed	 22	 6.3	
	 	 	
Presence	of	Chronic	illness	 28	 8.0	
Hypertension	 10	 2.9	
Diabetes	 3	 0.9	
Asthma	 2	 0.6	
Obesity	 4	 1.1	
Human	immunodeficiency	virus	 5	 1.4	
Peptic	ulcer	diseases	 6	 1.7	

	
Awareness,	 acceptance	 and	 sources	 of	 information	 about	 COVID-19	 vaccine	 among	
pregnant	women	
Three	 hundred	 and	 thirty-eight	 pregnant	 women	 (96.6%)	 indicated	 awareness	 of	 the	
availability	of	the	COVID-19	vaccine.		(Figure	1).		Figure	1	shows	that	despite	the	high	level	of	
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awareness	of	COVID-19	vaccine	among	pregnant	women,	only	13	of	the	350	pregnant	women	
in	this	study	had	received	the	vaccine,	giving	a	vaccine	acceptance	rate	of	3.7%.	
	
Figure	 2	 displays	 the	 sources	 of	 information	 about	 the	 vaccine	 among	 pregnant	 women	
included	television	(51.4%),	family	and	friends	(33.1%)	and	radio	(26.6%).	
	
	

	
	
	
Figure	1:	Awareness	and	Acceptance	of	COVID-19	vaccine	among	pregnant	women	at	the	

NDUTH,	Okolobiri	
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Figure	2:	Source	of	information	about	COVID	19	vaccine	among	pregnant	women	at	the	NDUTH,	
Okolobiri	

	
Suggested	reasons	for	Vaccine	hesitancy	among	pregnant	women	at	the	NDUTH		
Table	2	depicts	that	three	hundred	and	thirty	–	seven	women	(96.3%)	had	not	received	the	
vaccine	despite	its	availability,	the	leading	reason	for	this,	was	concern	about	the	safety	of	the	
vaccines	(39.2%).	Others	included	the	belief	that	the	vaccines	are	not	approved	for	pregnant	
women	(22.0%)	and	lack	of	trust	in	government	about	the	vaccine	(21.4%).	
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Table	2:	Reasons	given	for	COVID-19	hesitancy	among	pregnant	women	at	the	NDUTH,	
Okolobiri	

Reason	for	vaccine	hesitancy	 N	=	337	 Percent	(%)	
The	vaccine	may	not	be	safe	 132	 39.2	
The	vaccine	has	not	been	approved	for	pregnant	women	 74	 22.0	
The	government	is	not	trustworthy		 72	 21.4	
I	need	my	doctor’s	approval	 62	 18.4	
The	vaccine	may	not	have	undergone	much	study	 59	 17.5	
I	will	want	to	see	what	happens	to	those	vaccinated	before	I	take	 47	 13.9	
The	vaccine	may	have	fearful	side	effects	 39	 11.6	
I	need	approval	of	family	and	friends	before	I	take	it	 26	 7.7	
The	vaccine	in	Africa	currently	may	be	substandard	 18	 5.3	
There	are	other	forms	of	treatment	for	COVID-19	 11	 3.3	
There	is	herd	immunity	 6	 1.8	
Vaccine	is	not	safe	in	pregnancy	 5	 1.4	
My	religious	belief	disapproves	 3	 0.9	
I	have	medical	conditions	that	will	not	allow	me	 2	 0.6	
	
Factors	 associated	with	 COVID-19	 vaccine	 acceptance	 among	 pregnant	women	 at	 the	
NDUTH				
As	presented	in	Table	3,	age	(�2	=	14.93;	p	–	0.005);	religion	(�2	=	14.98;	p	–	0.001),	level	of	
education	(�2	=	8.67;	p	–	0.034)	and	occupation	(�2	=	16.17;	p	–	0.003)	of	pregnant	women	
were	significantly	associated	with	acceptance	of	COVID-19	vaccine.		The	proportion	of	pregnant	
women	who	received	the	vaccine	increased	with	age.	Three	of	the	nineteen	women	(15.8%)			
aged	40	year	and	above	accepted	the	vaccine,	whereas	only	2.5%	and	6.7%	of	those	aged	25-29	
years	and	30-34	years	respectively	accepted	the	vaccine.	While	33.3%	of	Muslims	received	the	
vaccine,	only	3.2%	of	Christian	women	received	the	vaccine.	Only	women	with	higher	level	of	
education	had	received	the	vaccine	(tertiary	–	5.1%;	postgraduate	–	11.8%).		With	respect	to	
Occupation,	health	workers	had	the	highest	proportion	of	women	(12.8%)	who	had	received	
the	vaccine.			
	
Table	4	shows	that	there	was	also	a	significant	association	between	those	who	got	information	
about	the	vaccine	from	health	workers	(�2	=	57.03;	p	–	0.001)	and	television	(�2	=	4.65;	p	–	
0.031)	
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Table	3:	Association	between	Sociodemographic	characteristics	and	COVID-19	vaccine	
acceptance	among	pregnant	women	at	the	NDUTH,	Okolobiri	

	 CHARACTERISTICS	 	 Accepted	COVID-19	Vaccine	 Chi-square	
test	(p-Value)		 	 Total	 Yes	

N	=	13	(%)	
No		
N	=	337	(%)	

	 Age	group	 	 	 	 	
	 <25	years	 36	 0	(0.0)	 36	(100.0)	 14.93	(0.005*)	
	 25	–	29	years	 118	 3	(2.5)	 115	(97.5)	 	
	 30	–	34	years	 105	 7	(6.7)	 98	(93.3)	 	
	 35	–	39	years	 72	 0	(0.0)	 72	(100.0)	 	
	 >40	years	 19	 3	(15.8)	 16	(84.2)	 	
	 	 	 	 	 	
	 Marital	Status	 	 	 	 	
	 Single	 26	 2	(7.7)	 24	(92.3)	 1.24	(0.265)	
	 Married	 324	 11	(3.4)	 313	(96.6)	 	
	 	 	 	 	 	
	 Religion	 	 	 	 	
	 Christian	 344	 11	(3.2)	 333	(96.8)	 14.98	(0.001*)	
	 Islam	 6	 2	(33.3)	 4	(66.7)	 	
	 	 	 	 	 	
	 Level	of	Education	 	 	 	 	
	 Primary	 15	 0	(0.0)	 15	(100.0)	 8.67	(0.034*)	
	 Secondary	 101	 0	(0.0)	 101	(100.0)	 	
	 Tertiary	 217	 11	(5.1)	 206	(94.9)	 	
	 Postgraduate	 17	 2	(11.8)	 15	(88.2)	 	
	 	 	 	 	 	
	 Occupation	 	 	 	 	
	 Civil	Servant	 76	 2	(2.6)	 74	(97.4)	 16.17	(0.003*)	
	 Health	Workers	 39	 5	(12.8)	 34	(87.2)	 	
	 Traders	 115	 0	(0.0)	 115	(100.0)	 	
	 Artisan	 98	 6	(6.1)	 92	(93.9)	 	
	 Unemployed	 22	 0	(0.0)	 22	(100.0)	 	
	 	 	 	 	 	
	 Presence	of	Co-morbidity	 	 	 	
	 Yes	 28	 0	(0.0)	 28	(100.0)	 1.17	(0.279)	
	 No	 322	 13	(4.0)	 309	(96.0)	 	
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Table	4:	Association	between	the	sources	of	information	about	the	vaccine	and	COVID-19	
vaccine	acceptance	among	pregnant	women	at	the	NDUTH,	Okolobiri	

	 Characteristics	 	 Accepted	COVID-19	Vaccine	 Chi-square	
test	(p-Value)		 	 Total	 Yes	

N	=	13	(%)	
No	
N	=	337	(%)	

	 Health	worker	 	 	 	 	
	 Yes	 67	 13	(19.4)	 54	(80.6)	 57.03	(0.001*)	
	 No	 283	 0	(0.0)	 283	(100.0)	 	
	 	 	 	 	 	
	 Radio	 	 	 	 	
	 Yes	 93	 2	(2.2)	 91	(97.8)	 0.87	(0.352)	
	 No	 257	 11	(4.3)	 246	(95.7)	 	
	 	 	 	 	 	
	 Television	 	 	 	 	
	 Yes	 180	 11	(6.1)	 169	(93.9)	 4.65	(0.031*)	
	 No	 170	 2	(1.2)	 168	(98.8)	 	
	 	 	 	 	 	
	 Internet	 	 	 	 	
	 Yes	 86	 2	(2.3)	 84	(97.7)	 0.62	(0.433)	
	 No	 264	 11	(4.2)	 253	(95.8)	 	
	 	 	 	 	 	
	 Family	and	friends		 	 	 	 	
	 Yes	 116	 2	(1.7)	 114	(98.3)	 1.92	(0.166)	
	 No	 234	 11	(4.7)	 223	(95.3)	 	
	
Awareness	of	the	Categories	of	pregnant	women	who	can	take	the	COVID-19	vaccine	
Table	5	displays	that	24	(6.9%)	of	the	pregnant	women	felt	that	certain	categories	of	women	
should	be	vaccinated	against	COVID-19.	At	least	9	out	of	10	women	were	not	sure	which	specific	
category	of	pregnant	women	should	be	vaccinated.	
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Table	5:	Awareness	of	the	Categories	of	pregnant	women	who	can	take	COVID	19	vaccine	
	 Characteristics	 Frequency	

N	=	350	
Percent	
(%)	

	 Are	you	aware	of	COVID	19	vaccine	 	 	
	 Yes	 338	 96.6	
	 No	 12	 3.4	
	 Aware	that	certain	categories	of	pregnant	women	should	take	

COVID	19	Vaccine	
	 	

	 Yes	 24	 6.9	
	 No	 										97	 27.7	
	 I	don't	know	 229	 65.4	
	 	 	 	
	 																																																																																																																																																																																																																																																																																																																																																																																				

Categories	that	can	be	vaccinated	with	COVID-19	Vaccine	
	 	

	 Pregnant	below	18	years	 	 	
	 No	 3	 0.9	
	 I	don't	know	 347	 99.1	
	 Pregnant	women	greater	than	45	years	 	 	
	 No	 3	 0.9	
	 I	don't	know	 347	 99.1	
	 Pregnant	women	morbidly	obese	 	 	
	 Yes	 4	 1.1	
	 No	 6	 1.7	
	 I	don't	know	 340	 97.1	
	 Pregnant	women	with	medical	condition	 	 	
	 Yes	 7	 2.0	
	 No	 3	 0.9	
	 I	don't	know	 340	 97.1	
	 Pregnant	women	who	are	health	workers	 	 	
	 Yes	 2	 0.6	
	 No	 3	 0.9	
	 I	don't	know	 345	 98.6	
	 Pregnant	women	who	are	social	workers	 	 	
	 Yes	 2	 0.6	
	 No	 3	 0.9	
	 I	don't	know	 345	 98.6	

	
Side	effects	of	COVID-19	vaccine	among	COVID-19	vaccinated	pregnant	women	at	 the	
NDUTH	
Eleven	out	of	thirteen	study	subjects	(84.6%)	who	have	been	vaccinated	against	COVID-19	had	
side	effects.	The	commonest	side	effect	of	COVID-19	vaccine	was	malaise	(84.6%)	and	all	those	
vaccinated	complained	of	this.	Fever,	chills	and	fatigue	were	the	next	complained	of	side	effects	
of	COVID-19	vaccination	(61.5%	each).	(Table	6).	
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Table	6:	Side	effect	of	COVID-19	vaccine	among	COVID-19	vaccinated	pregnant	women	at	the	
NDUTH	

Characteristics		 Frequency	N	=	13	 Percent	(%)	
Did	you	have	any	side	effects	of	COVID	19	vaccination	 11	 84.6	
	 	 	
Side	effect	 	 	
Malaise	 11	 84.6	
Pain	at	injection	site	 10	 15.4	
Fever	 8	 61.5	
Chills	 8	 61.5	
Fatigue	 8	 61.5	
Joint	and	Body	pain	 2	 15.4	
	 	 	
	 	 	
When	did	the	side	effect	of	the	COVID	19	vaccination	start	 N	=	11	 	
Day	1	 8	 									72.3	
Day	2	 3	 27.7	
	 	 	
Do	you	know	any	other	person	who	had	side	effects		 10	 76.9	
	

DISCUSSION	
COVID-19	vaccine	can	be	safely	given	 in	pregnancy.	 [22]	Hence	 the	 recommendation	by	 the	
American	 College	 of	 Obstetricians	 and	 Gynaecologists	 (ACOG)	 and	 the	 Centre	 for	 Disease	
Control	 and	Prevention,	 that	pregnant	women	 should	be	vaccinated	against	COVID-19.	 [22]	
Although	 there	are	no	 long	 term	data	on	 the	 safety	of	 antenatal	COVID-19	vaccination,	 it	 is	
suggested	that	COVID-19	vaccination	be	given	to	pregnant	women,	as	they	are	prone	to	higher	
and	serious	risk	of	COVID-19	disease	in	pregnancy.	[22]	Furthermore,	the	benefit	of	COVID-19	
vaccination	 in	 pregnancy	 outweighs	 the	 risk.	 [22,23]	 Also,	 there	 are	 no	 exiting	 evidence	 to	
speculate	 that	COVID-19	vaccination	could	cause	harm	 in	pregnancy.	 [23]	 In	 fact,	COVID-19	
infection	 acquired	 during	 pregnancy	 increases	 the	 risk	 of	 delivering	 preterm	 or	 stillbirth	
infants.	It	is	imperative	for	the	following	persons	to	take	the	vaccine;	pregnant	women	who	are	
healthcare	professionals,	obese	women,	and	those	having	co-morbid	medical	conditions.	[24]	
	
On	 the	whole,	COVID-19	vaccination	during	pregnancy	stimulates	 the	acquired	 immunity	of	
pregnant	women	 to	develop	 antibodies	 against	 COVID-19.	 [24]	These	developed	 antibodies	
transverses	the	placenta	and	enter	 the	 fetal	circulation.	Consequently,	 the	 fetus	 is	protected	
against	 COVID-19	 infection.	 [24]	 Studies	 have	 shown	 that	 the	 antibodies	 against	 COVID-19	
following	 its	 vaccination	 have	 been	 found	 in	 the	 umbilical	 cord	 of	 babies	 born	 to	mothers	
vaccinated.	 [25]	These	antibodies	have	been	 found	to	 last	at	 least	six	months	 in	 the	 infant’s	
blood	after	birth.	[25]	
	
There	 has	 been	 unfounded	 anxiety	 about	 COVID-19	 vaccination	 even	 among	 non-pregnant	
women.	Studies	done	have	shown	that	COVID-19	vaccination	in	pregnancy	was	not	associated	
with	increased	risk	of	miscarriage,	fetal	anomaly,	preterm	birth	and	intrauterine	fetal	death,	
how	much	more	in	the	non-pregnant	woman.	[26,27,28].		
	
Formerly,	 the	 Royal	 College	 of	 Obstetrician	 and	 Gynaecologists	 (RCOG)	 stated	 that	 certain	
classes	 of	 women	 should	 be	 vaccinated,	 now	 all	 women	 should	 be	 vaccinated	 against	 the	
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disease.	 [21].	These	 categories	of	pregnant	women	were	women	who	were	health	workers,	
social	workers,	 	women	aged	less	than	18	years	or	more	than	45	years,	had	chronic	medical	
conditions,	 or	were	morbidly	 obese.	 [21]	 All	 pregnant	women	 are	 considered	 a	 vulnerable	
group	within	the	COVID-19	vaccination	programme	by	the	Joint	Committee	on	Vaccination	and	
Immunization	since	the	16th	of	December,	2017.	Thus	the	RCOG	strongly	recommends	COVID-
19	vaccination	in	pregnancy.	[21]		
	
The	prevalence	of	vaccination	in	pregnancy	is	high	in	developed	countries	unlike	in	developing	
ones.	[29]	Over	23,779	pregnant	women	as	at	2nd	of	May,	2022	have	been	vaccinated.	[29]	
	
In	 this	 study,	 about	 95.7%	of	 pregnant	women	had	 secondary	 of	 education.	 This	 is	 slightly	
above	that	gotten	in	a	study	by	Iliyasu	et	al	in	Amino	Kano	Teaching	Hospital	in	Kano,	Nigeria	
(89.2%).	 [30]	 The	 least	 educational	 developed	 areas	 in	 Nigeria	 are	 considered	 to	 be	 the	
Northern	part	of	Nigeria	and	this	may	explain	for	this	difference.	[31]	
	
Six	out	of	ten	of	the	study	participants	(67.1%)	were	self-employed.	This	was	a	testament	to	the	
resilience	of	the	women	in	the	area	this	study	was	conducted,	to	be	self-reliant,	despite	paucity	
of	white	collar	jobs.	
	
The	 awareness	 about	 COVID-19	 vaccine	 in	 this	 study	 is	 encouraging.	 Knowing	 about	 the	
existence	of	a	potentially	potent	preventive	measure,	such	as	the	vaccine	for	COVID-19,	is	key	
to	reducing	the	scourge	of	the	disease.	[32]		
	
In	this	study,	healthcare	worker	constituted	the	lowest	source	of	information	on	the	availability	
of	COVID-19	vaccine	(19.1%).	This	is	not	surprising	as	healthcare	workers	generally	have	a	fear	
of	the	‘side	effects	of	the	vaccine	[32]	and	may	not	want	to	advise	their	patients	to	be	vaccinated.	
From	our	observation,	the	healthcare	worker	is	closest	to	the	pregnant	woman	on	a	personal	
level.	Thus	every	health	care	contact	is	an	important	avenue	to	inform	these	gravid	women	and	
the	other	patients	of	the	importance	of	this	vaccination.	
	
Pregnant	women	fear	of	the	safety	of	COVID-19	vaccines,	particularly	of	its	the	effect	on	their	
unborn	babies	as	seen	in	our	study	findings.	Surprisingly,	only	1.4%	of	pregnant	women	in	our	
study	felt	that	the	vaccine	was	not	safe	in	pregnancy.	This	was	in	contrast	to	a	study	by	Iliyasu	
et	 al	 [30],	 where	 74.2%	were	 worried	 that	 their	 unborn	 babies	 risk	 harm	 from	 COVID-19	
vaccination.	
	
Astonishingly,	 18.4%	 of	 our	 respondents	 required	 their	 doctors’	 approval	 to	 be	 vaccinated	
against	COVID-19,	however,	50.1%	of	respondents	in	the	Iliyasu	et	al	a	study	done	in	Northern	
Nigeria	 said	 same.	 From	 our	 experience	 again,	 we	 noticed	 that	 in	 Northern	 Nigeria,	 the	
healthcare	worker,	especially	the	medical	doctor,	is	more	revered	by	the	hospital	attendees	and	
therefore	would	readily	 follow	the	 ‘wise’	counsel	of	 the	healthcare	worker	than	the	hospital	
attendees	in	the	Southern	parts	of	Nigeria.	
	
Age,	 education,	 and	occupation	 seem	 to	be	pivotal	 in	 accepting	COVID-19	vaccination,	 even	
among	 the	 pregnant	 population.	 From	 our	 study,	 increasing	 age	 and	 educational	 level	 has	
proven	to	be	important	players	in	been	vaccinated	against	this	disease,	as	seen	in	other	studies.	
[33,	34]	Forty	years	was	a	landmark	age	for	COVID-19	vaccine	acceptance	(15.8%)	in	our	study	
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findings	and	the	lowest	age	was	25-29	years	(2.5%).	This	was	similar	to	a	study	by	Razzaghi	et	
al	 [34],	where	women	aged	35-49	years	had	 the	highest	COVID-19	vaccine	 acceptance	 rate	
(22.7%)	and	the	lowest	were	those	aged	18-24	years	(5.5%).		Educational	attainment	positively	
influenced	the	uptake	of	COVID-19	vaccine	pregnant	women.	Higher	level	education	allows	for	
more	enlightened	and	increases	one’s	ability	to	actively	seek	out	authentic	information	from	a	
wide	range	of	sources	about	a	drug	or	vaccine	and	COVID-19	vaccine	is	no	exception.	Educated	
persons	have	been	found	to	likely	be	‘COVID-19	vaccinated’	than	the	uneducated	or	those	with	
lower	educational	status.	 [35,36]	This	 finding	was	 in	contrast	 to	 findings	 in	studies	done	by	
Alemayehu	et	al	in	Ethiopia	[37]	and	Al-Marshoudi	et	al	in	Oman	[38],	where	those	with	less	
education	or	no	formal	education	were	more	likely	to	receive	COVID-19	vaccination.	A	possible	
explanation	for	this	observation	may	be	that	the	more	educated	individuals	are	more	aware	of	
the	short	time	taken	to	develop	the	various	COVID-19	vaccines	as	well	as	their	side	effect,	and	
may	hesitate	to	be	vaccinated.		
	
Healthcare	workers	amongst	other	occupation	in	our	study	were	the	highest	to	have	received	
COVID-19	vaccination.	This	is	an	expected	finding	because	healthcare	is	an	occupation	with	a	
high	risk	of	exposure	to	COVID-19	infection	acquisition	by	default.	This	position	is	supported	
by	findings	from	Reifferscheid	et	al’s	research.	[39]	
	
Of	those	respondents	vaccinated	in	this	research,	13	(3.7%)	nearly	all	of	them	had	side	effects,	
11(84.6%).	This	finding	was	in	contrast	to	another	similar	study	by	Cheokol	et	al	[40],	where	
the	 majority,	 59	 (64.8%)	 out	 of	 91	 pregnant	 women	 did	 not	 experience	 post	 vaccination	
symptoms.	 This	 study	 finding’s	 departure	 from	 ours	may	 be	 due	 to	 the	 fact	 that	 a	 smaller	
number	 pregnant	women	 received	 COVID-19	 vaccine	 in	 our	 facility	 unlike	 in	 the	 Cheokol’s	
study.	
	
In	terms	of	which	untoward	effect	of	COVID-19	vaccination,	fever	and	fatigue	were	amongst	the	
commonest	 experienced	 by	 our	 respondents	 and	 occurred	 a	 few	days	 after	 administration.	
These	findings	were	congruous	with	that	of	the	Cheokol’s	study.	
	

CONCLUSION	
COVID-19	vaccine	awareness	was	good	amongst	the	antenatal	attendees	where	the	research	
was	done	but	 its	 antenatal	uptake	 is	 abysmal.	The	 socio-demographic	 characteristics	of	 the	
antenatal	attendees	influenced	their	use	of	COVID-19	vaccine.	The	COVID-19	vaccination	side	
effects	in	pregnancy	are	mainly	not	life-threatening.		
	

RECOMMENDATIONS	
The	healthcare	worker	especially	the	Obstetricians	in	our	locale	has	to	be	enlighten	more	on	
COVID-19	vaccine	so	that	its	uptake	in	pregnancy	will	improve.	The	mass	media	should	be	used	
to	disseminate	the	information	that	antenatal	COVID-19	vaccine	is	safe.	
	
	
	
	
	
	
	



	
	

	
148	

Vol	9,	Issue	6,	December	-	2022	British	Journal	of	Healthcare	and	Medical	Research	(BJHMR)	
	

Services	for	Science	and	Education	–	United	Kingdom	

References		
1.	Morens	DM,	Breman	JG,	Calisher	CH,	Doherty	PC,	Hahn	BH,	Keusch	GT,	et	al.	The	Origin	of	COVID-19	and	Why	
It	Matters.	Am	J	Trop	Med	Hyg	[Internet].	2020	Sep	1	[cited	2021	Jul	20];103(3):955.	Available	from:	
/pmc/articles/PMC7470595/	

2.	JK	T,	JC	K,	DM	M.	The	1918	influenza	pandemic:	100	years	of	questions	answered	and	unanswered.	Sci	Transl	
Med	[Internet].	2019	Jul	24	[cited	2021	Jul	20];11(502).	Available	from:	
https://pubmed.ncbi.nlm.nih.gov/31341062/	

3.	Keni	R,	Alexander	A,	Nayak	PG,	Mudgal	J,	Nandakumar	K.	COVID-19:	Emergence,	Spread,	Possible	Treatments,	
and	Global	Burden.	Front	Public	Heal.	2020	May	28;0:216.		

4.	Akande,	Akande	TM.	COVID-19	pandemic:	A	global	health	burden.	Niger	Postgrad	Med	J	[Internet].	2020	Jul	1	
[cited	2021	Jul	20];27(3):147.	Available	from:	https://www.npmj.org/article.asp?issn=1117-
1936;year=2020;volume=27;issue=3;spage=147;epage=155;aulast=Akande	

5.	Nigeria	Centre	for	Disease	Control	[Internet].	[cited	2021	Jul	20].	Available	from:	
https://ncdc.gov.ng/diseases/sitreps/?cat=14&name=An	update	of	COVID-19	outbreak	in	Nigeria	

6.	Shaikh	VS,	Nazeruddin	GM,	Shaikh	YI,	Bloukh	SH,	Edis	Z,	Pathan	HM.	A	recapitulation	of	virology,	modes	of	
dissemination,	diagnosis,	treatment,	and	preventive	measures	of	COVID-19:	A	review.	Eng	Sci.	2020;10:11–23.		

7.	Lurie	N,	Sharfstein	JM,	Goodman	JL.	The	Development	of	COVID-19	Vaccines:	Safeguards	Needed.	JAMA	
[Internet].	2020	Aug	4	[cited	2021	Aug	15];324(5):439–40.	Available	from:	
https://jamanetwork.com/journals/jama/fullarticle/2768156	

8.	COVID-19	Is	a	Perfect	Storm	for	Vaccine	Skepticism	-	The	Atlantic	[Internet].	[cited	2021	Aug	15].	Available	
from:	https://www.theatlantic.com/science/archive/2020/05/covid-19-vaccine-skeptics-
conspiracies/611998/	

9.	Lambert	PH,	Ambrosino	DM,	Andersen	SR,	Baric	RS,	Black	SB,	Chen	RT,	et	al.	Consensus	summary	report	for	
CEPI/BC	March	12–13,	2020	meeting:	Assessment	of	risk	of	disease	enhancement	with	COVID-19	vaccines.	
Vaccine.	2020	Jun	26;38(31):4783–91.		

10.	Wang	J,	Peng	Y,	Xu	H,	Cui	Z,	Williams	RO.	The	COVID-19	Vaccine	Race:	Challenges	and	Opportunities	in	
Vaccine	Formulation.	AAPS	PharmSciTech	2020	216	[Internet].	2020	Aug	5	[cited	2021	Aug	15];21(6):1–12.	
Available	from:	https://link.springer.com/article/10.1208/s12249-020-01744-7	

11.	Vartak	A,	Sucheck	SJ.	Recent	Advances	in	Subunit	Vaccine	Carriers.	Vaccines	2016,	Vol	4,	Page	12	[Internet].	
2016	Apr	19	[cited	2021	Aug	15];4(2):12.	Available	from:	https://www.mdpi.com/2076-393X/4/2/12/htm	

12.	Ayeotan	O| ;,	Egbeleke	FA,	Aletan	OE,	Fagbewesa	AF,	Olawuyi	CO,	Ayeotan	O.	Covid-19	Vaccine	Benefits	and	
Concerns:	Nigerian	Perspectives.	J	Clin	Med	Res	[Internet].	2021	[cited	2021	Aug	23];3(5):1–9.	Available	from:	
https://doi.org/10.37191/Mapsci-2582-4333-3	

13.	DY	L,	IV	D,	DV	S,	AI	T,	OV	Z,	AS	D,	et	al.	Safety	and	efficacy	of	an	rAd26	and	rAd5	vector-based	heterologous	
prime-boost	COVID-19	vaccine:	an	interim	analysis	of	a	randomised	controlled	phase	3	trial	in	Russia.	Lancet	
(London,	England)	[Internet].	2021	Feb	20	[cited	2021	Aug	24];397(10275):671–81.	Available	from:	
https://pubmed.ncbi.nlm.nih.gov/33545094/	

14.	M	V,	SAC	C,	SA	M,	LY	W,	PM	F,	PK	A,	et	al.	Safety	and	efficacy	of	the	ChAdOx1	nCoV-19	vaccine	(AZD1222)	
against	SARS-CoV-2:	an	interim	analysis	of	four	randomised	controlled	trials	in	Brazil,	South	Africa,	and	the	UK.	
Lancet	(London,	England)	[Internet].	2021	Jan	9	[cited	2021	Aug	24];397(10269):99–111.	Available	from:	
https://pubmed.ncbi.nlm.nih.gov/33306989/	

15.	Seiyaboh	EI,	Baulch	EK,	Angaye	TCN.	Perspective	of	the	residents	on	handwashing	in	reducing	the	spread	of	
covid-19:	A	case	study	of	Yenagoa	metropolis,	Bayelsa	state,	Nigeria.		

16.	Chibuzor	Oriji	P,	Serena	Tekenah	E,	Lukman	O,	Allagoa	DO,	Tekenah	ES,	Obagah	L,	et	al.	Predictors	of	
acceptance	of	COVID-19	vaccine	among	patients	at	a	tertiary	hospital	in	South-South	Nigeria.	Int	J	Community	
Med	Public	Heal	Allagoa	DO	al	Int	J	Community	Med	Public	Heal	[Internet].	2021	[cited	2021	Aug	24];8(5):2165–
72.	Available	from:	http://www.ijcmph.com	



	
	

	
149	

Ozori, E. S., Akanatei, I. D., Makinde, O. I., Adhuze, J. I., Unachukwu, E. C., Ofuruma, N. N., & Osegi, N. (2022). Awareness, Willingness to Accept and 
Factors Influencing Covid-19 Vaccination Amongst Antenatal Attendees at a Nigerian Tertiary Hospital. British Journal of Healthcare and Medical 
Research, 9(6). 134-150. 
 

URL:	http://dx.doi.org/10.14738/jbemi.96.13591	
	

17.	Liu	H,	Wang	LL,	Zhao	SJ,	Kwak-Kim	J,	Mor	G,	Liao	AH.	Why	are	pregnant	women	susceptible	to	COVID-19?	An	
immunological	viewpoint.	J	Reprod	Immunol.	2020	Jun	1;139:103122.		

18.	Riley	LE,	Jamieson	DJ.	Inclusion	of	Pregnant	and	Lactating	Persons	in	COVID-19	Vaccination	Efforts.	
https://doi.org/107326/M21-0173	[Internet].	2021	Jan	26	[cited	2021	Aug	24];174(5):701–2.	Available	from:	
https://www.acpjournals.org/doi/abs/10.7326/M21-0173	

19.	Anikwe	CC,	Ogah	CO,	Anikwe	IH,	Okorochukwu	BC,	Ikeoha	CC.	Coronavirus	disease	2019:	Knowledge,	
attitude,	and	practice	of	pregnant	women	in	a	tertiary	hospital	in	Abakaliki,	southeast	Nigeria.	Int	J	Gynecol	
Obstet	[Internet].	2020	Nov	1	[cited	2021	Aug	24];151(2):197–202.	Available	from:	
https://obgyn.onlinelibrary.wiley.com/doi/full/10.1002/ijgo.13293	

20.	COVID-19	Vaccine	policies	for	regnant	and	lactating	people	worldwide.	Covid-19	Maternal	Immunization	
Tracker.	Available	at:	https://www.comitglobal.org/country/ng.	Accessed	Sept	28,	2022.	

21.	JCVI.	Joint	Committee	on	Vaccination	and	Immunization:	advice	on	priorty	groups	for	COVID-19	Vaccination	.	
Dec	30,2020.Availabe	at:	https://www.gov.uk/government/publications/priority-groups-for-coronavirus-covid-
19-vacciantion-advice-from-the	jcvi-30-decenber-2020/joint-committe-on-vaccination-and-immunization-
advice-priority-groups-for-covid-19-vaccination-30-december-2020	

22.	Yamini	S,	Tanvi	S,	Rakesh	S.	Vacciantion	of	pregnant	women	against	COVID-19	in	India	and	Indonesia:	
Moving	beyond	the	option	to	opt	out	option.	Int	J	Gynecol	Obstet	2021,	155(3):549-550.	

23.	COVID-19	vaccination.	Considerations	for	Obstetric-Gynecologic	Care.	Practice	Advisory.	ACOG	December	
2020.	Updated	Sept	20,2022.	Available	at:	https://www.acog.org/clinical/clinical-guidance/practice-
advisory/article/2020/12/covid-19-vaccination-considerations-for-obstetric-gynecologic-care.	Accessed	27	
Sept	2022.	

24.	COVID-19.	Pregnancy	or	Breastfeeding.	Centres	for	Dieae	Control	and	Prevention.	Updated	July	14,	2022.	
Available	at:	https://	www.cdc.gov/coronavirus/2019-ncov/vaccines/recommendations/pregnancy.html.	
Accessed	Sept,	27,	2022.	

25.	Shook	LL,	Ateyo	CG,	Yonker	LM,	et	al.	Durability	of	Anti-spike	Antibodies	in	Infants	After	Maternal	COVID-19	
Vaccination	or	Natural	Infection.	JAMA.	February	07	2022.	Doi:	https://doi.org/10.1001/jama.2022.1206.	

26.	Zauce	LH,	Wallace	B,	Smoots	AN	et	al.	Receipt	of	RNA	COVID-19	vaccines	and	risks	of	spontaneous	abortion.	
New	Engl	J	Med.	Sept	8,2021.	Doi:https://doi.org/10.1056/NEJMc2113891.	

27.	Magnus	MC,	Gjessing	HK,	Eide	HN,	et	al,	COVID-19	Vaccination	during	Pregancy	and	First	Trimester	
Miscarriage.	New	Engl	J	Med,	2021;385:2008-2010.	Doi:	https://doi.org/10.1056/NEJMc2114466.	

28.	Ruderman	RS,	Mormol	J,	Trawick	E,	et	al.	Association	of	COVID-19	Vacconation	During	Early	Pregnancy	with	
Risk	of	Congenital	Fetal	Anomalies.	JAMA.	Pediatr.	April	4,	2022.	Doi:	
https://doi.org/10.1016/j.vaccine.2022.04.031.	

29.	V-Safe	Pregnancy	Registry.	COVID-19.	Centres	for	Disease	Control	and	Prevention.	Updated	July	18,2022.	
Availabe	at:	https://www..cdc.gov/coronavirus/2019-ncov/vaccines/safety/vsafepregnancyregistry.html.	
Accessed	Sept	28,2022.	

30.	Iliyasu	Z,	Perkins	JM,	Tsiga-Ahmed	Fl,	et	al.	COVID-19	Vaccine	Acceptability	Among	Pregnant	Women	in		
Northern	Nigeria.	J	Obstet	Gynaecol	Can.	2022;44(4):349-350.	

31.	Adeleke	R,	Alabede	O.	Geographical	determinants	and	hotspots	of	out-of-school	children	in	Nigeria.	Open	
Education	Studies.	2022;	4(1):345-35.	

32.	Elliot	TR,	Perrin	PB,	ower	MB,	Jacobi	KS,	Warren	AM.	Predictors	of	Vaccine	Hesistancy	among	Health	Care	
Workers	during	the	COVID-19	Pandemic.	Int.	J	Environ	Res	Public	Health.2022;19(12):7123.	

33.	Marzo	RR,	Sai	W,	Alam	MZ,	Acharya	S,	Jermsittiporsert	K,	Songwathana	K,	et	al.	Hesitancy	in	COVID-9	vaccine	
uptake	and	its	associatted	factors	among	the	adult	population:	a	cross	sectional	study	in	ix	Southeast	Asian	
Countries.	Trop	Med	Health	.	2022;	50(4).	Available	:	https://doi.org/10.1186/41182-021-003931.	Accessed	3,	
Nov	2022.	



	
	

	
150	

Vol	9,	Issue	6,	December	-	2022	British	Journal	of	Healthcare	and	Medical	Research	(BJHMR)	
	

Services	for	Science	and	Education	–	United	Kingdom	

34.	Razzaghi	H,	Meghani	M,	Pingali	C,	et	al.	COVID-19	Vacciantion	Coverage	Among	Pregnant	Women	During	
Pregnancy.	Eight	Integrated	Healthcare	Organization,	United	States.	December	14,	2021	-	May	8,	2022.	MMWR	
Morb	Mortal	Wkly	Rep.	2021;70(24):895-899.	

35.	Malik	AA,	McFadden	SM,	Elharake	J,	Omer	SB.	Determinats	of	COVID-19	vaccine	acceptance	in	the	US.	
Eclinical	Medicine.	2020;26:100495.	

36.	Szilagyi	PG,	Thomas	K,	Shah	MD,	Vizueta	N,	Cui	Y,	Vangala	S,	et	al.	National	trends	in	the	US	public's	likehood	
of	getting	a	COVID-19	vaccine	-	April	1	to	December	8,	2020	JAMA.	2021;	325:396-398.	

37.	Alemayehu	A,	Yuuf	M,	Demissie	A,	Abdullahi	Y.	Determinats	of	COVID-19	vaccine	uptake	and	barrier	to	being	
vaccinated	among	eligibles	for	COVID-19	vacciantion	in	Eastern	Ethiopia:	a	community	based	cross	sectional	
study.	SAGE	Open	Med.	(2022).	10:20503121221077585.	

38.		Al-Marshoudi	S,	Al-Balushi	H,	Al-Wahaibi	A,	Al-Khalili	S,	Al-Maani	A,	Al-Farsi	N,	et	al.	Knowledge,	Attituide	
and	Practices	(KAP)	toward	the	COVID-19	vaccine	in	Oman:	a	pre-campaign	cross	sectional	study.	Vaccines.	
(2021)9:602.103390/vaccines9060602.	

39.	Reiffersheid	L,	Marfo	E,	Assi	A,	et	al.	COVID-19	vaccine	uptake	and	intention	during	pregnancy	in	Canada.	Can	
J	Public	Health.	2022;113:547-558.	

40.	Cheokol	AE,	Ayalew	TG,	Asmare	AG,	et	al.	COVID-19	vaccine	uptake	and	assocaieted	factors	among	pregnant		
women	attending	antenatal	care	in	Debre	Tabor	Public	Health.	2022;	10.919494.	
doi:10.3389/fpubh.2022.919494.	

	
	
 	
	
 
	


