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Background:  Despite  the  success  of  childhood  immunization  in  reducing  vaccine-preventable  diseases,
vaccine  hesitancy  is now  a  global  health  threat  to this  achievement.  The  current  COVID-19  pandemic
may  change  the  picture  of  vaccine  hesitancy  toward  childhood  immunizations,  which  could  influence
the  mothers’  intention  to  vaccinate  their children  against  COVID-19.
Aim:  To  measure  the  prevalence  and  related  factors  of vaccine  hesitancy  towards  childhood  immunization
during  the  era  of  COVID-19  along  with  the  prevalence  of  mothers’  intention  to vaccinate  their  children
the  future  COVID-19  and  its association  with  childhood  vaccine  hesitancy.
Methods:  Cross  sectional  study  was  conducted  among  270 Saudi  mothers  attending  outpatient  clinics
at  King  Abdullah  University  Hospital  (KAAUH)  in  Riyadh  by purposive  sampling  technique.  Data  were
collected  from  January  to February  2021  using  SAGE  Group  standardized  questionnaire.
Results:  Although  most  mothers  strongly  agree  on the importance  of  the  vaccine  (79%),  almost  one-fourth
of  mothers  were  hesitant  towards  childhood  immunization  (24.31%).  Similar  percentage  of  mothers’
intended  to vaccinate  their  children  against  COVID-19  in  the  next  6 months  was  reported  (24%).  Vaccine
hesitancy  was  found  to be a significant  predictor  of  mothers’  intention.  Mothers’  education  level  was
significantly  associated  with  being  hesitant  towards  childhood  immunization  as well  as  the  intention  to
accept  the future  COVID-19  vaccine  (p <  0.05).  Main  reason  that  was  highly  significantly  associated  with

being  hesitant  is  the  concerns  about  the  side  effect  (50%).
Conclusion:  The  present  study  reported  a considerable  percentage  of  mothers  who  are  hesitant  towards
childhood  immunization  which  predicts  their  intension  to  vaccinate  towards  COVID19  and  is  associated
with  the level  of  education.

©  2021  The  Authors.  Published  by  Elsevier  Ltd on  behalf  of King  Saud  Bin  Abdulaziz  University  for
Health  Sciences.  This  is an  open  access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.
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Introduction

Childhood vaccinations are considered one of the most sig-
nificant achievements of public health interventions, resulting in
a clear reduction in morbidity and mortality rates for vaccine-
preventable diseases (VPDs) [1]. The World Health Organization
(WHO) has stated that improved public vaccination coverage of

vaccination is considered a cost-effective strategy that could pre-
vent up to 1.5 million deaths yearly [2]. In 1979, the Kingdom of
Saudi Arabia (KSA) adopted the Expanded Programme on Immu-
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ization (EPI) that had previously been launched by the WHO  [3].
n 2019, the programme succeeded in improving measles immuni-
ation coverage by 96% [4]. Moreover, a marked reduction of more
han 90% was observed in the incidence of VPDs [5]. In spite of the
rogramme’s success, vaccine hesitancy is now considered a global
hallenge to the effectiveness of vaccination programmes in all
eveloped and developing countries [1,3]. Vaccine mistrust is one
f the main factors that affects vaccine hesitancy, which is defined
y the WHO’s Strategic Advisory Group of Experts (SAGE) on Immu-
ization Working Group as a ‘delay in acceptance or refusal of
accines despite availability of vaccination services’ [6]. Generally,
accine hesitancy is complex, varies across time and geographical

egion and is affected by numerous factors, such as complacency,
onvenience and lack of confidence [6]. Vaccine hesitancy has con-
ributed to a reduction in vaccine uptake worldwide, causing a
esurgence of measles and other VPDs [2,7]. A study conducted
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by Benecke and DeYoung titled Anti-Vaccine Decision-Making and
Measles Resurgence in the United States stated that a 5% reduc-
tion in the mumps, measles and rubella (MMR)  vaccine uptake has
resulted in a 3-fold increase in measles cases [8]. Napolitano et al.
investigating Italian parents’ vaccine hesitancy estimated preva-
lence of vaccine hesitancy in Italy to be 35% [9]. This was similar
also in KSA, as demonstrated by a study conducted by Alsubaie
et al. at King Khalid University Hospital, which found that 20%
of Saudi parents were hesitant with respect to availing of child-
hood immunisations [3]. In 2019, a new outbreak of respiratory
illnesses caused by a novel coronavirus (COVID-19) has emerged
in Wuhan, China [10]. The resulting pandemic may  alter current
vaccine hesitancy trends [11]. Global efforts to accelerate the devel-
opment of the COVID-19 vaccine were applied in a bid to bring
the pandemic under control, and the developed vaccines’ efficacy
and effectiveness were trialled and proven among adults [12,13],
and clinical trials are currently underway with the aim of devel-
oping a vaccine that is safe for use in younger age groups [13].
To achieve herd immunity against COVID-19, a future coverage of
55%–82% is required [14]. Therefore, parents’ positive intentions
to vaccinate their children are essential to achieving higher levels
of immunity [15]. To date, no studies have investigated the asso-
ciation between Saudi Arabian mothers’ intentions to avail of any
future COVID-19 vaccines for their children and vaccine hesitancy
with respect to childhood immunisation. This phenomenon may
influence mothers’ intentions to vaccinate their children against
COVID-19. Therefore, the present study aims to measure the preva-
lence of vaccine hesitancy towards childhood immunisation and
its associated factors during the era of COVID-19. In addition to
the prevalence of mothers’ intentions to vaccinate their children
against the future COVID-19 vaccine and its association with child-
hood vaccine hesitancy.

Methods

Study design, setting and population

A descriptive cross-sectional study was conducted among Saudi
mothers of children aged 7 years and under attending outpa-
tient clinics at King Abdullah University Hospital (KAAUH) in
Riyadh, Saudi Arabia. Mothers of children with immunodeficiency
problems, allergic encephalopathy and coma following previous
immunisations were excluded. The sample size was 246, follow-

ing calculations using the formula: n’ = Z2pq
d2 based on a prevalence

of 20% from a previous study [4]. Z = 1.96 and a = 0.05. A further 10%
were added to the sample in anticipation of the non-response rate,
giving a sample size of 270. A non-probability purposive sampling
technique. The recruitment of the study population took place in
the outpatient clinic’s female waiting area. The participants were
questioned to ensure that they met  the inclusion criteria and that
they were willing to participate.

Data collection tools

Data collection occurred between 1 January and 28 February
2021, using the validated standard questionnaire designed by WHO
SAGE Group. The questionnaire contains two sections. The first sec-
tion includes three domains: the first domain targets demographic
characteristics, including age, educational level, employment sta-
tus, number of children, and age of youngest child. The second
domain measures vaccine hesitancy using a ten-item Likert-type

scale (vaccine importance, effectiveness, beneficence, protection,
source of information, side effects, and risks). The third domain
includes 11 items that aim to identify the underlying factors of
vaccine hesitancy, along with an extra open-ended question. Quali-
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ative information was  extracted from the written answers [6]. The
econd section comprises a three-item Likert-type scale aimed at
easuring mothers’ intentions to vaccinate their children against

OVID-19 extracted from a previous study and adapted to the
tudy topic [16]. The questionnaire was  translated into Arabic by
esearchers who  are native Arabic speakers. The Arabic version of
he questionnaire was translated again into English by an expert
s an evaluation of the preliminary translation. A bilingual expert
as enlisted to answer both versions for the purpose of check-

ng the cross-language equivalence. The participants completed the
nal Arabic version of the questionnaire, which took approximately
ve minutes to complete, under the researchers’ supervision. The
uestionnaire’s validity was measured by the average congru-
ncy percentage completed by three experts, and the average was
00%. The questionnaire was  pilot tested among 20 participants
o assess reliability and face validity. The Cronbach’s alphas for
he scales measuring vaccine hesitancy and mothers’ intentions
ere 0.843 and 0.964, respectively. The vaccine hesitancy scale
as scored as 1 = strongly disagree, 2 = disagree, 3 = neutral,

 = agree and 5 = strongly agree, and items 5, 9 and 10 were
oded in reverse and given a total score varying from 10 to 50.
tems regarding the underlying factors of vaccine hesitancy were
cored as 2 = yes, 1 = no and 0 = not sure. The scale measuring
others’ intentions to vaccinate their children against COVID-19
as scored as 1 = strongly disagree, 2 = disagree, 3 = neutral, 4

 agree and 5 = strongly agree, with a total score varying from
 to 15.

tatistical analysis

The data were analysed using the statistical software JMP  16.0.0.
requency tables were used to describe categorical data, and con-
inuous variables were summarised using means and standard
eviations. Continuous variables (mother’s age, number of children,
ge of youngest child) were converted into categorical variables.
accine hesitancy and mothers’ intentions total scores were com-
uted by summing the respondent’s answers using the formula
unction in JMP. To calculate vaccine hesitancy prevalence, total
cores were categorised into three groups: hesitant, neutral and
on-hesitant, using the lower and upper quartiles as cutoff points.
he first 25% of the data with a score of 21–38 were identified
s hesitant, 75% of the data and below with a score of 39–44
ere identified as neutral, and more than 75% of the data with a

core of 45–50 were identified as non-hesitant. The same cutoff
oints were used to calculate the prevalence of mothers’ inten-
ions to avail of the future COVID-19 vaccine for their children.
raphs were used to illustrate the prevalence of vaccine hesi-

ancy and mothers’ intentions. Associations between categorical
ata were assessed using the Chi-square test and Fisher’s exact
est where applicable. Multivariate analysis was performed using
imple linear regression to find the predictor of vaccine hesi-
ancy. Pearson’s correlation was performed before the simple linear
egression.

thical considerations

Ethical approval was obtained from the Princess Nourah
niversity Institutional Review Board (IRB) (IRB Log Number: 20-
516). Data collection permission was  obtained from the KAAUH
RO2021-P-001). Participation was on a voluntary basis, and we

btained informed consent from the participants after explaining
he study’s objectives to them. The confidentiality of the collected
ata was  assured as only the researchers had access to the data, and
ll participants’ identities remained anonymous.
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Table  1
Sociodemographic characteristics of studied sample. N = 270.

Variables N %

Age of mother, mean ± SD 33 ± 5.5

Level of mother education
Less than high school 6 2.23
High school 32 11.65
Diploma 19 4.96
Bachelor’s degree 157 61.71
Post  graduate degree 56 19.45

Employment status
Unemployed 101 38.37
Employed 169 61.63

Number of children
1–2 children 130 46.13
3–4  children 103 38.97
5  or more children 36 14.62

Age  of the youngest child
Less than 6 months 39 12.40
6  — less than 9 months 14 6.23
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9  — less than 18 months 32 11.97
18  and above 185 69.39

Results

Between January and February 2021, a total of 270 Saudi
mothers attending outpatient clinics at King Abdullah University
Hospital (KAAUH) in Riyadh, Saudi Arabia participated in this study.
Table 1 shows the distribution of the sample’s sociodemographic
characteristics. The mean age of the mothers was 33 ± 5.5. Most
mothers (61.71%) had completed bachelor’s degrees, while a small
proportion of them had not completed high school (2.23%). The
majority of participants (61.63%) were employed. More than eighty
percent (85%) had four children or fewer, and more than sixty per-
cent of the mothers (69.39%) had children aged 18 months and

over.

Table 2 details the vaccine hesitancy prevalence and the moth-
ers’ attitudes towards childhood immunisation. Vaccine hesitancy
prevalence towards childhood immunisation was  (24.31%) and

a
C

Table 2
Attitude of mothers toward vaccinations using SAGE Group vaccine hesitancy 10 item sca

Strongly agree Agree 

N  % N % 

Childhood vaccines important for my
child’s health

211 79.91 45 15.4

Childhood vaccines are effective 192 71.78 65 23.4
Having my child vaccinated is

important for the health of others in
my  community.

193 69.66 60 23.4

All  childhood vaccines offered by the
government programme in my
community are beneficial.

204 75.27 53 19.3

New  vaccines carry more risks than
older vaccines

28 10.56 28 10.5

The  information I receive about
vaccines from the vaccine
programme is reliable and
trustworthy.

101 36.35 105 40.3

Getting vaccines is a good way to
protect my child/children from
disease.

190 72.61 61 21.0

Generally, I do what my  doctor or
health care provider recommends
about vaccines for my child/children.

190 72.79 65 22.9

I  am concerned about serious adverse
effects of vaccines.

73 26.25 90 35.5

My  child/children do or do not need
vaccines for diseases that are not
common anymore.

40 12.64 39 15.6

149
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22.10%) of the mothers were non-hesitant, while more than half of
he studied sample had a neutral attitude towards childhood immu-
isation (53.59%). Almost eighty percent of the mothers strongly
greed on the importance of the vaccines for their children (79.91%).
oreover, 75.27% strongly agreed that vaccines offered by the gov-

rnment are beneficial for their children. Nearly 37% of mothers
either agreed nor disagreed that new vaccines, such as the vac-
ines against COVID-19, carry more risks than older vaccines.

Table 3 represents mothers’ intentions to vaccinate their chil-
ren against COVID-19. Almost 25.61% strongly agreed that they
ere most likely to vaccinate their children against COVID-19
ithin the next six months, while 14.10% of mothers reported that

hey were unlikely to avail of any future COVID-19 vaccine for
heir children. The percentage of mothers who reported that they
ntended to avail of a future COVID-19 vaccine for their children was
4%, while 44% reported that they had no intention of vaccinating
heir children.

Table 4 demonstrates the association between demographic
haracteristics and childhood vaccine hesitancy and mothers’
ntentions. A significant association was  observed between moth-
rs’ education levels and both vaccine hesitancy towards childhood
mmunisation and their intentions to vaccinate their children
gainst COVID-19 (p-value = 0.0045 and 0.0288, respectively).

Table 5 details a simple linear regression that was performed
o test whether vaccine hesitancy predicts mothers’ intentions
o vaccinate their children against COVID-19 in the future. The
egression results indicated that the model explained 10.3% of the
others’ intentions and that vaccine hesitancy significantly pre-

icts mothers’ intentions to avail of a future COVID-19 vaccine for
heir children (F (31.0032), p-value <0.0001). The equation used to
redict the mothers’ intentions is y = a + bx, where y = mothers’

ntention score, a = intercept estimate, b = vaccine hesitancy total
core estimate and x = vaccine hesitancy score.

The final predictive model was the mother’s intention score =
.8120604 + 0.2362794*vaccine hesitancy score.
Table 6 details the association between the underlying factors
nd vaccine hesitancy towards childhood immunisation using a
hi-Square test. The following factors were identified: Did not

le. N = 270.

Neutral Disagree Strongly disagree
N % N % N %

9 10 3.48 3 0.93 1 0.19

2 9 3.46 3 1.32 1 0.03
9 10 4.36 7 2.49 0 0

7 13 5.37 0 0 0 0

6 110 36.59 85 34.66 19 7.47

8 50 17.26 13 5.66 1 0.03

3 17 5.99 2 0.38 0 0

3 10 2.60 4 1.36 1 0.32

4 57 18.06 35 13.65 15 6.51

1 58 20.39 67 24.48 66 26.88

9
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Table  3
Mothers’ intention to vaccinate their children against COVID-19. N = 270.

Strongly agree Agree Neutral Disagree Strongly disagree

N % N % N % N % N %

I intend to vaccinate my child/children
against COVID-19 when the vaccine
is available in the next 6 months

68 23.31 59 20.46 84 32.72 34 14.10 25 9.40

I  plan to vaccinate my child/children
against COVID-19 when the vaccine
is available in the next 6 months

69 24.02 62 22.77 89 33.91 27 9.91 23 9.39

It  is likely that I will vaccinate my
child/children against COVID-19 in
the next 6 months

74 25.61 73 25.88 78 30.41 25 10.36 20 7.74

Table 4
Association of sociodemographic characteristics with vaccine hesitancy and mothers’ intention among studied sample. N = 270.

Vaccine hesitancy Mothers’ intention

Test value p-Value Test value p-Value

Age of mothers 5.389 0.2496 2.183 0.7022
20  — less than 30 years
30 — less than 40 years
40–50 years

Level of mother education
Less than high school 22.216 0.0045 17.128 0.0288
High  school
Diploma
Bachelor’s degree
Post graduate degree

Employment status 3.134 0.2087 4.681 0.0963
Unemployed
Employed

Number of children  ̂ 3.035 0.5520 5.105 0.2767
1−2  children
3−4 children
5 or more children

Age of the youngest child

0 — less than 6 months 8.296 0.2172 2.886 0.8230
6  — less than 9 months
9 — less than 18months
18 months and above

Table 5
Simple linear regression between vaccine hesitancy and mothers’ intention to vaccinate their children against COVID-19. N = 270.

Summary of fit

R square 0.103689
R  square adj 0.100344
Root mean square error 3.367668
Mean of response 10.45926
Observations 270

Parameter estimates

Term Estimate Std error t Ratio Prob>|t|

Intercept 0.812 1.744 0.47 0.6420

ne hes

c
(

Vaccine hesitancy total score 0.236 

The final predictive model mother’s intention score = 0.8120604 + 0.2362794*vacci

know where to get vaccination; Did not know where to access
good/reliable information; Did not think vaccine was effective; Did
not think vaccine was necessary; Did not think the vaccine was

safe/concerned about side effects; Someone else told me  theytheir
child had a bad reaction; Someone else told me  that vaccine was
not safe; Heard or read negative media that were significantly asso-

c
a
b

150
0.042 5.57 <0.0001*

itancy score.

iated with vaccine hesitancy towards childhood immunisations
p-value < 0.05).

Fig. 1 illustrates a positive weak relationship between vac-

ine hesitancy and mothers’ intentions to vaccinate their children
gainst COVID-19. A statistically significant correlation is evident
etween vaccine hesitancy and mothers’ intentions.

0
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Table  6
Association of underlying factors of childhood vaccine hesitancy according to mothers’ hesitancy status. N = 270.

Underlying factors Hesitant mothers Neutral Non-hesitant mothers Test value p-Value
n  = 70 n = 144 n = 56

Did not know where to get vaccination 11.943 0.0178
No  52 (74.29%) 117 (81.25%) 54 (96.43%)
Not  sure 9 (12.86%) 16 (11.11%) 2 (3.57%)
Yes  9 (12.86%) 11 (7.64%) 0 (0%)

Did not know where to get good/reliable information 19.161 0.0007
No  44 (62.86%) 105 (72.92%) 52 (92.86%)
Not  sure 5 (7.14%) 10 (6.94%) 2 (3.75%)
Yes  21 (30%) 29 (20.14%) 2 (3.57%)

Did not think vaccine was effective 28.710 <0.0001
No  41 (58.57%) 117 (81.25%) 54 (96.43%)
Not  sure 10 (14.29%) 12 (8.33%) 0 (0%)
Yes 19 (27.14%) 15 (10.42%) 2 (3.57%)

Did not think it was needed 30.113 <0.0001
No  45 (64.29%) 121 (84.03%) 55 (98.21%)
Not  sure 7 (10%) 10 (6.94%) 0 (0%)
Yes 18 (25.71%) 13 (9.03%) 1 (1.79%)

Did not think the vaccine was  safe/concerned about side effects 50.099 <0.0001
No  26 (37.14%) 105 (72.92%) 52 (92.86%)
Not  sure 9 (12.86%) 12 (8.33%) 2 (3.57%)
Yes  35 (50%) 27 (18.75%) 2 (3.57%)

Had  a bad experience with a vaccinator/health clinic 4.573 0.3340
No  61 (87.14%) 134 (93.06%) 54 (96.43%)
Not  sure 3 (4.29%) 5 (3.47%) 1 (1.79%)
Yes  6 (8.57%) 5 (3.47%) 1 (1.79%)

Had  a bad experience or reaction with previous vaccination 0.912 0.9229
No  65 (92.86%) 137 (95.14%) 54 (96.43%)
Not  sure 2 (2.86%) 3 (2.08%) 1 (1.79%)
Yes  3 (4.29%) 4 (2.78%) 1 (1.79%)

Fear of needles 3.919 0.4170
No  48 (68.57%) 109 (75.69%) 46 (82.14%)
Not  sure 1 (1.43%) 1 (0.69%) 1 (1.79%)
Yes  21 (30%) 34 (23.61%) 9 (16.07%)

Someone else told me theytheir child had a bad reaction 18.484 0.0010
No  43 (61.43%) 115 (79.86%) 49 (87.50%)
Not  sure 4 (5.71%) 9 (6.25%) 4 (7.14%)
Yes  23 (32.86%) 20 (13.89%) 3 (5.36%)

Someone else told me that vaccine was not safe 20.140 0.0005
No  40 (57.14%) 103 (71.53%) 50 (89.29%)
Not  sure 6 (8.57%) 10 (6.94%) 0 (0%)
Yes 24 (34.29%) 31 (21.53%) 6 (10.71%)

Heard or read negative media 14.644 0.0055
No  40 (57.14%) 97 (67.36%) 48 (85.71%)
Not  sure 5 (7.14%) 8 (5.56%) 3 (5.36%)
Yes  25 (35.71%) 39 (27.08%) 5 (8.93%)

Fig. 1. The correlation between vaccine hesitancy and mothers’ intention to vaccinate their children COVID-19 among 270 mothers.
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Explanation of causes of vaccine hesitancy using content analysis
for qualitative data approach

Some hesitant parents reported extra factors that contributed
to their hesitation, such as autism, which was mentioned by two
respondents. Participant 179 said, ‘I noticed the occurrence of
autism in my  family among children after the vaccinations for chil-
dren aged four months and 18 months’ while Participant 264 cited
‘the experiences of two of my  nephews with autism after vacci-
nations’. Another participant mentioned vaccine safety as a cause
of her hesitancy: she said, ‘I am afraid that it is not safe and that
my child is a victim of a clinical trial, and I reject this principle’
(Participant 236). Two further participants mentioned the lack of
studies regarding vaccination: the first said, ‘the long-term studies
are insufficient, especially for those with allergy symptoms’ (Par-
ticipant 133). The other one said, “The vaccine was not subjected to
a sufficient trial” (Participant 87). Vaccines’ side effects were also
among the stated causes of hesitancy for three participants, along
with the concern that the vaccines will cause diseases: Participant
40 said, ‘the long-term side effects are not yet known’. Participant
97 stated, ‘The vaccine has side effects that were experienced by
people close to me,  and there are people who got the vaccine and
got the disease.’ The third said, ‘I am afraid that my  children will
catch diseases’ (Participant 91).

Other reasons for hesitancy include rejection of the new vac-
cine and the health care provider’s attitude. Participant 77 stated, ‘I
reject the new vaccines for children’. Participant 41 said that they
would reject the vaccine ‘due to the fatigue that follows vaccination’
as well as doctors’ doubts about the vaccines’ future side effects.

Discussion

Vaccine hesitancy is a worldwide phenomenon that may  impede
the efforts of childhood vaccination programmes, which have
contributed to a major reduction in the prevalence of VPDs. Over-
coming this challenge and increasing the uptake of vaccines is
essential, particularly during the ongoing COVID-19 pandemic, in
which this hesitancy might influence mothers’ intentions in vac-
cinating their children. The present study aimed to measure the
prevalence of vaccine hesitancy towards childhood immunisation
and its associated factors during the era of the COVID-19 pan-
demic, along with measuring the prevalence of mothers’ intentions
to vaccinate their children against COVID-19 in the future and its
association with childhood VPD vaccine hesitancy.

The present study found that almost one-quarter of mothers
in KAAUH were hesitant towards childhood immunisations. This
may  be explained by the fact that almost half of the mothers are
new to the motherhood experience with only one or two  chil-
dren; thus, they may  have more concerns about the vaccines than
mothers with more than two children who had more experience
of childhood immunisation. These findings were similar to those of
a study conducted in Riyadh by Alsubaie et al., which stated that
twenty percent of the parents studied were hesitant towards chil-
dren’s routine vaccinations [3]. Current study showed that more
than half of the mothers expressed a neutral attitude towards child-
hood immunisation. This may  be attributed to the high percentage
of neutral responses (i.e., neither agree nor disagree) to the state-
ments ‘new vaccines carry more risks than old ones’ and ‘children
do not need vaccines for uncommon diseases’. The observed neutral
attitudes might be due to the mothers’ lack of knowledge regarding
vaccine risks or the mothers’ misunderstanding of the statement

making it impossible for them to confirm their agreement or dis-
agreement. This finding coincides with a previous study conducted
in China by Ren et al., which concluded that the majority of the
studied sample exhibited a neutral attitude towards the statement
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hat ‘new vaccines carry more risk than old ones’ [17]. The results
lso indicated a statistically significant association between vaccine
esitancy and low education levels. This may  be due to the fact that
he group with low education were more likely to believe and share

isleading information, and this is supported by the fact that the
econd factor chosen by hesitant mothers was ‘heard or read nega-
ive media’. This association was  also observed in previous studies
onducted in Pakistan and China [18,19].

This study also revealed that the source of vaccine information
as significantly more influential in hesitant mothers, as almost

ne-third of them did not know where to access good or reliable
nformation about childhood immunisations and nearly a quarter
f them had previously heard or read negative media. This may be
xplained by the influence of social media in recent years and the
ultiplicity of sources available, which makes it difficult to distin-

uish between true and false information. These findings are similar
o those of a study conducted in China by Du et al., which demon-
trated that more than half of the hesitant respondents had heard
r read negative information about the vaccine in the media, which
as considered the primary contributing factor in their hesitancy

18]. The results of this study also demonstrated that factors per-
aining to lack of vaccine confidence are highly significant among
esitant mothers; half of the hesitant mothers reported concerns
bout the vaccine’s safety and its side effects, and almost one-third
elieved that the vaccine was  not effective. This was confirmed
y the qualitative data expressed in the open-ended question by
esitant mothers about their concerns that vaccines might cause
utism in their children and the unknown side effects that might
merge in the long term. One mother stated that the vaccines might
ot be subjected to sufficient trials. These findings are consistent
ith a study that Khattak et al. conducted in Pakistan to determine

he vaccination refusal rate using the SAGE Group tool, which found
hat hesitant people have greater concerns about vaccine effective-
ess and side effects with a p-value <0.005 [19]. In this study peer

nfluence was  significantly associated with hesitancy, as about one-
hird of hesitant mothers reported that someone else had told them
hat the vaccine was  not safe and that their child had experienced a
ad reaction. This may  be due to the fact that people usually influ-
nce one another and that as most of the hesitant mothers were
ounger, they may  have been more easily influenced. These find-
ngs corroborate those of a study conducted in Canada by Dube
t al., which demonstrated that social influence was a significant
actor in parents’ decisions to not vaccinate their children [20].

In assessing the mothers’ intentions to vaccinate their children
gainst COVID-19, it was found that almost one-quarter intended to
accinate their children. A possible explanation for this result is the
act that mothers may  be uncertain or anxious about the vaccine’s
ong-term effects, which they mentioned when asked about the
easons for their hesitancy. These findings disagree with those of

 study conducted by Bell et al. in England, which reported higher
evels of intention to vaccinate children against COVID-19 in the
uture [21]. These differences may  be due to the escalated pan-
emic situation in the UK and the higher perceived risk compared
o the Saudi context. Moreover, education level is significantly
ssociated with mothers’ intentions to vaccinate their children
gainst COVID-19; as the level of education increased, the mother’s
ntention also increased. This may  indicate that more highly edu-
ated mothers know where to access reliable information and have
reater awareness of the benefits that vaccines offer with respect
o controlling the pandemic. The findings were also consistent
ith Akarsu et al.’s study in Turkey, which identified a significant

ssociation between education level and willingness to vaccinate

hildren against COVID-19 [22]. Analysis using linear regression
n this study confirmed that vaccine hesitancy towards childhood
mmunisation is a predictor of mothers’ intentions to vaccinate
heir children against COVID-19 in the future, whereby hesitant
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mothers have lower intentions to avail of any future COVID-19
vaccine. This may  be due to the fact that peoples’ attitudes are
difficult to influence, and therefore, mothers’ existing attitudes
towards childhood immunisation will influence their decisions or
willingness to avail of new vaccines for their children. Similarly,
Goldman et al.’s study conducted across six different countries
found that those who were committed to the childhood immuni-
sation schedule were more willing to accept the COVID-19 vaccine
for their children and that this was a significant predictor of their
intention [23].

Conclusion and recommendations

The present study reported a considerable percentage of moth-
ers who were hesitant to avail of childhood immunisation;
moreover, a lower percentage reported any intention to vacci-
nate their children in the future against COVID-19 once a vaccine
becomes available. Education level was found to be significantly
associated with vaccine hesitancy towards childhood immunisa-
tion and mothers’ intentions to vaccinate their children against
COVID-19. Factors that may  explain the mothers’ hesitancy include
lack of confidence and low risk perception with respect to VPDs,
which were also found to be highly significant factors in hesitancy
towards children’s routine vaccinations. In addition, the regres-
sion model used in this study confirmed that vaccine hesitancy
significantly predicts mothers’ intentions to vaccinate their chil-
dren against COVID-19 in the future. Authors suggest that public
health officials, such as those at the Ministry of Health (MOH),
should engage in routine childhood vaccination community cam-
paigns on a regular basis and use World Immunization Week to
inform and clarify how these vaccines have contributed signif-
icantly to controlling many life-threatening diseases. In recent
years, media influence has become a powerful tool, either chang-
ing of reinforcing collective or individual beliefs and making it
easier for hesitant people to connect and influence one another.
Therefore, it is recommended that health authorities take advan-
tage of the media to increase awareness in the community by
promoting credible information about vaccines. We  recommend
that health facilities deliver appropriate educational programmes
on COVID-19 in their respective communities to enhance moth-
ers’ intentions and overall knowledge regarding the importance
of vaccinating their children and increase their willingness and
acceptance once a children’s COVID-19 vaccine becomes avail-
able. We  recommend that future studies further investigate the
determinants of the mothers’ intentions to vaccinate their chil-
dren against COVID-19 to proactively address the low intention
rate.
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