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Abstract: There are typically lower COVID-19 vaccination rates among developing versus higher-
income countries, which is exacerbated by greater vaccine hesitancy. However, despite the increas-
ing evidence of safety, parents are still reluctant to vaccinate their children against COVID-19. This
is a concern in countries experiencing successive waves, such as Pakistan. Consequently, the objec-
tive of this study was to gain better understanding and practice regarding parents vaccinating their
children against COVID-19 in Pakistan. A cross-sectional study was conducted to measure parents’
attitudes towards vaccinating their children. In total, 451 parents participated in the study, giving a
response rate of 70.4%; 67.4% were female, 43.2% belonged to the 40-49 years age group, and 47.7%
had three children, with 73% of parents fully immunized against COVID-19. We found that 84.7%
of parents did not consider COVID-19 to be a very serious issue, and 53.9% considered that their
children were not at high risk of COVID-19. Overall, only a quarter of the study participants had
currently vaccinated their children and 11.8% were willing to vaccinate their children in the near
future. Parents who had a better knowledge of COVID-19, secondary or higher education, children
who had chronic illness, and those parents whose children had been infected with COVID-19 were
more likely to have their children vaccinated. The most common reasons for vaccine hesitancy were
“my child is not at high risk of COVID-19” (61%) and “I am afraid to put/inject a foreign object
inside my child’s body” (52.2%). Overall, vaccine acceptance was low among the parents of the chil-
dren. Those parents with higher education, chronic illnesses, greater knowledge of COVID-19 and
its vaccines, and those whose children had been infected with COVID-19 were significantly (p <
0.001) inclined towards vaccinating their children. Effective campaigns as well as awareness ses-
sions are needed to address misinformation and reduce vaccine hesitancy.
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1. Introduction

Since the emergence of the SARS-CoV-2 virus and the associated Coronavirus disease
of 2019 (COVID-19) in 2019 in Wuhan, China, an increasing number of cases have been
reported throughout the world in all age groups [1-3]. More than 765 million positive
cases and 6.9 million deaths globally have been documented up to 8 May 2023 [4]. Accord-
ing to the American Academy of Pediatrics, almost 15.6 million positive cases of COVID-
19 have been reported in children, along with more than 8000 cases being reported per
day up to 4 May 2023 [5]. The overall prevalence of COVID-19 among children has been
17.9% since the pandemic began [5]. A multi-national study revealed a 10% hospital mor-
tality rate in children critically ill with COVID-19 admitted to hospital, and this was higher
in those with cardiac and pulmonary co-morbidities [6]. Whilst mortality rates are lower
in hospitals in low- and middle-income countries (LMICs) when considering all the chil-
dren admitted with COVID-19 [7-9], systematic reviews have suggested that mortality
rates are generally higher among children hospitalized with COVID-19 and subsequently
admitted to intensive care units in LMICs [10].

In Pakistan, the first positive case of COVID-19 was reported on 26 February 2020.
Following this, a significant number of positive cases have been seen in different waves
among all age groups in the country [11,12]. Overall, more than 1.5 million positive cases
of COVID-19 and 30,634 deaths have been reported in Pakistan up to 10 May 2023 [13].

Unfortunately, there is currently no central data base or registry to document
COVID-19 cases or deaths among children aged between 1 and 18 years in Pakistan. How-
ever, local media reported that 19,367 children between the ages of 1 and 18 had tested
positive with COVID-19 between March 2020 and March 2021 in Lahore, the capital city
of Punjab Province [14]. Similarly, 5792 children up to the age of 10 years tested positive
for COVID-19 from April 2020 to April 2021 in the capital city, Islamabad [15]. A previous
study from Punjab Province indicated that among neonates and children admitted with
COVID-19 in different referral hospitals, 3.2% of admitted neonates subsequently died
[16]. This is a concern that needs to be addressed among this population.

The lack of effective treatments at the start of the pandemic for patients with COVID-
19, despite many medicines including hydroxychloroquine, lopinavir-ritonavir, ivermec-
tin and remdesivir being proposed and used, along with the significant economic impact
of lockdown measures and the health consequences of the pandemic, resulted in consid-
erable activities among scientists to develop safe and effective vaccines against COVID-19
[17-25]. There has also been considerable over-prescribing of antibiotics in patients admit-
ted to hospital with COVID-19 despite limited evidence of bacterial co-infection and sec-
ondary infection [26-28]. This includes patients admitted to hospital in Pakistan with
COVID-19, which includes neonates and children [12,29,30]. Such practices are an addi-
tional concern as they increase antimicrobial resistance (AMR), further enhancing mor-
bidity, mortality, and costs [31-36].

The government of Pakistan initiated the first formal COVID-19 vaccination cam-
paign on 2 February 2021, and in the first phase of the vaccination drive, front-line
healthcare workers (HCWs) were prioritized to receive COVID-19 vaccines free of charge
[37]. Following this, multiple vaccine centers were established in every district, and in the
next phase older individuals over 60 years received COVID-19 vaccines free-of-charge at
these vaccine centers [38]. In the subsequent phase, citizens over 50 years were vaccinated
against COVID-19 and the rigorous vaccination campaign continued across the country
whereby any citizen above 18 years could be vaccinated in a nearby vaccination center.
The fact that the COVID-19 vaccines were free-of-charge to citizens in Pakistan was im-
portant to enhance vaccination rates. Otherwise, the costs of the vaccine would be prohib-
itive for an appreciable number of citizens and thus severely detrimental to the success of
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any campaign [39]. In September 2022, the vaccination of children above five years was
initiated throughout the country and parents were advised to vaccinate their children
[40,41]. Parents could subsequently vaccinate their children at established vaccine centers
in every district and tehsil level. Moreover, vaccination camps were established at schools
and public places, along with mobile vaccine vehicles, to vaccinate the majority of the
children above the age of five years. As a result, this demonstrated the commitment of the
Government of Pakistan to vaccinating this age group. To facilitate the vaccination pro-
gram, Pakistan had a wide range of COVID-19 vaccines approved by the health authorities
available for public use. The vaccines included the BBIBP-CorV vaccine (Sinopharm),
CoronaVac vaccine (Sinovac), Ad5-nCoV vaccine (CanSino), mRNA-1273 vaccine
(Moderna), ChAdOx1-S vaccine (AstraZeneca), BNT162b2 vaccine (Pfizer-BioNTech),
Gam-COVID-Vac vaccine (Sputnik V), and the Pakistani-made Pakvac vaccines [42].

Currently, nearly half of the population of Pakistan is below the age of 18 years. Con-
sequently, in order to vaccinate the majority of the country’s population, this age group
must be considered as a priority [43]. However, hesitancy towards available vaccines is a
major barrier to complete immunization in LMICs [44]. Parental vaccine hesitancy is de-
fined as “delay in accepting or refusing vaccines for their children despite their availabil-
ity” [45]. Hesitancy towards COVID-19 vaccines have been reported globally, particularly
among LMICs, enhanced by misleading and false information spread through social me-
dia platforms [46—49], with vaccine hesitancy in parents hindering vaccination programs
among children [45]. This is a concern as low vaccine uptake among children affects their
health as well as that of the community [45]. The discredited study of Wakefield, which
was published in 1998, regarding an alleged link between the MMR vaccine and autism
still has an impact today [50]. Recent publications have documented continued declines
in MMR vaccine coverage rates, resulting in increased rates of measles across countries
[51,52]. This situation needs avoiding for COVID-19 vaccines among children, as vaccina-
tion rates influenced by parents.

We are aware from previous studies undertaken in Pakistan that COVID-19 vaccine
hesitancy has been reported among the general population [53], health care workers [54],
patients hospitalized with COVID-19 [55], pregnant women [56], and patients on main-
tained hemodialysis [57]. However, to the best of our knowledge, no study has been un-
dertaken to ascertain the awareness and practices of COVID-19 vaccines among parents
for their children below the age of 18 years. Consequently, we sought to address this evi-
dence gap and its implications by conducting a multicenter cross-sectional study to doc-
ument parents’ attitudes towards COVID-19 vaccination for their children. Subsequently,
use the findings from this study to provide future guidance to all key stakeholder groups
in Pakistan and beyond.

2. Materials and Methods
2.1. Study Design and Setting and Procedures

A cross-sectional study design was employed, with data gathered from the parents
of children aged 5-18 years using a validated study instrument. This age group was cho-
sen because the Government of Pakistan in 2022 initiated a vaccination campaign in this
age group [40,41]. Children below the age of 5 years were not included in the current vac-
cination campaign. The current study was conducted in four districts in Punjab Province,
namely Sahiwal, Pakpattan, Faisalabad, and Vehari. This was out of 36 total districts over
three months (May-July 2022). Punjab Province was chosen for this initial study as it rep-
resents the majority of country’s population [12,30]. As mentioned, multiple COVID-19
vaccines centers were established in every district in Punjab Province where all citizens
above age 5 years can obtain COVID-19 vaccines free-of-charge.
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2.2. Study Instrument

Data were collected using a previously validated study instrument in Iraq and Jordan
following permission from the corresponding authors. Before using the instrument, slight
modifications were made in line with previous studies conducted in Pakistan by the co-
authors and others [55-58]. A pilot study was conducted among randomly selected 20
parents in order to confirm the clarity and understandability of the content of the ques-
tionnaire before utilization. All the participants of the pilot study confirmed the clarity of
the study tool along with suggestions for slight modification. After incorporating the sug-
gestions of participants from the pilot study, the final study questionnaire (Supplemen-
tary Materials) consisted of following seven sections:

Section-I consisted of eleven questions including general information about the par-
ents and their children. The requested demographics of participating parents included
their age, gender, level of education, monthly income, and COVID-19 vaccination status.
Among those who had not yet been vaccinated, their willingness to subsequently get vac-
cinated including their children.

Section-II dealt with the health status of parents and their children based on three
questions. The three questions included the presence of any chronic diseases including
diabetes mellitus, hypertension, and cardiovascular disease among parents. In the case of
children this included those who had, or currently have, any chronic diseases including
asthma, allergies, diabetes, cancer, cardiovascular disease, sickle cell anemia, liver disease,
and thalassemia. In addition, this also included taking steroids or immunosuppressants
for their condition.

Section-III consisted of three questions about parents’ experience with COVID-19.
Parents were asked if they, their relatives, or their children had been infected (or not) with
COVID-19 since the beginning of this breakout.

Section-IV had four questions related to the impressions of study participants about
COVID-19. This included the potential seriousness of COVID-19 either in them or their
children, and the likelihood that they think they would get COVID-19 in next 6 months.

Section-V contained 23 questions about their knowledge of COVID-19. This included
the symptoms, preventive measures, ways of transmission, and practices adopted by par-
ents to protect their children from getting COVID-19.

Section-VI had four questions about their knowledge of COVID-19 vaccines. This
included knowledge regarding their safety, side effects and methods of administration.

Section-VII contained eleven questions about the willingness to vaccinate their chil-
dren and the reasons for any vaccine hesitancy

Knowledge scores were collated and subsequently divided into poor (below a total
of 50% of correct answers), moderate (50 to 75% correct answers), and good (over 75%
correct answers).

Suggestions for future strategies to reduce hesitancy and increase vaccination among
children in Pakistan were based on the considerable experiences of the co-authors work-
ing in this area across LMICs.

2.3. Sample Size Calculation

The sample size was calculated using Raosoft online sample size calculator assuming
a 50% response rate from the study population, 95% confidence interval and 5% margin
of error. The calculated sample size was 377.

2.4. Data Collection Procedure

The team of investigators approached parents of children at different places includ-
ing COVID-19 vaccines centers, schools, and even public places such as markets and
parks. The investigators subsequently invited them to participate in the survey. All the
participants were briefed about the purpose and execution of the study before their par-
ticipation in the study. Parents who were willing were supplied with study instruments
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and requested to provide their response. In case of any confusion, investigators facilitated
the study participants in completing the survey. The participants were conveniently ap-
proached and their participation in the survey was entirely voluntary.

2.5. Statistical Analysis

Parents’ responses were entered in SPSS version 22 after appropriate coding. Cate-
gorical variables were presented as numbers and percentages. The normality of continu-
ous data was assessed using the Shapiro-Wilk test. In addition, a histogram of continuous
data was also examined, which showed a non-normal distribution of continuous varia-
bles. Consequently, median and interquartile ranges were used to present continuous
data. The Chi-Square test was used to compare categorical data between the vaccine ac-
ceptors and rejecters. The Mann-Whitney U test was used to compare continuous data
(COVID-19 knowledge and preventive practices score) between parents who were willing
to vaccinate their children and those who were unwilling. A p value of less than 0.05 was
taken as statistically significant.

2.6. Ethical Approval

Approval for the current study was obtained from the Office of Research, Innovation
and Commercialization (ORIC), Lahore College for Women University, Jail Road, Lahore.
Approval was also obtained from the COVID-19 vaccination centers/administrators be-
fore data collection. All participants provided written informed consent prior to their par-
ticipation in the study. Participation was voluntary and all the participants were assured
of the confidentiality of their data. Moreover, no personal data, including the names or
identity numbers, of the study participants were collected by the investigators.

3. Results

The data of 451 parents (out of 640 approached) having a child between 5 to 18 years
of age were included in the analysis. Demographic data of the study participants are given
in Table 1. The majority of respondents were mothers (67.4%) and those belonging to the
4049 years age group (43.2%). Regarding the education status, 7.1% were illiterate, 4%
possessed religious education, 33.3% primary, 43.2% secondary, and 12.4% higher second-
ary or above level of education. Most of the study participants had a monthly household
income of PKR 31,000-60,000 (USD 1 = PKR 285). The majority of parents sampled had
three children (47.7%). 8.6% reported having a child who had a chronic illness. 72.5% of
participating parents were fully immunized against COVID-19, whereas 14.9% were par-
tially vaccinated, and 12.6% had not been vaccinated. Of these 57 unvaccinated parents,
18 showed willingness to receive the COVID-19 vaccine.

The data showed that 23.3% of participating parents reported contracting COVID-19
during the pandemic while 2.2% reported that their child had suffered from COVID-19.
Overall, 84.7% of parents did not consider COVID-19 to be a very serious issue and 53.9%
considered their children were not at high risk of COVID-19 (Table 2).

Table 1. Demographic data of parents having children between 5-to 18-years of age.

Variable Subgroups N (%)
Age (years) <40 123 (27.3)
40-49 195 (43.2)
=50 133 (29.5)
Sex Male 147 (32.6)
Female 304 (67.4)
Education Iliterate 32(7.1)
Religious education only 18 (4.0)

Primary 150 (33.3)
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Secondary 195 (43.2)
Higher secondary or above 56 (12.4)
Income (PKR) <30,000 29 (6.4)
31,000-60,000 311 (69.0)
>60,000 111 (24.6)
Smoking status Smoker 51 (11.3)
Non-smoker 400 (88.7)
Working or studying in a medical field Yes 21 (4.7)
No 430 (95.3)
Any chronic disease Yes 67 (14.9)
No 384 (85.1)
COVID-19 Immunization status Fully immunized 327 (72.5)
Partially immunized 67 (14.9)
Unvaccinated 57 (12.6)
Willing to take COVID-19 vaccine
(Currently unvaccinated—N = 57) Yes 18 (31.6)
No 27 (47.4)
Maybe 12 (21.1)
No. of children 1 23 (5.1)
2 166 (36.8)
3 215 (47.7)
4 or more 47 (10.4)
Do you have any preterm children? Yes 50 (11.1)
No 401 (88.9)
Do any of your children suffer from a chronic illness or taking
. . . Yes 39 (8.6)
steroids or immunosuppressant medications?
No 412 (91.4)
Do you know somebodycc(l)o\s/(;_ ];(?1);(;11 that was infected with Yes 451 (100.0)
No -
Have you been infected with COVID-19 during the pandemic? Yes 105 (23.3)
No 334 (74.1)
Maybe 12 (2.7)
Has any of your children ever been infected with COVID-19? Yes 10 (2.2)
No 422 (93.6)
Maybe 19 (4.2)

Table 2. Participants’ impression towards COVID-19.

Variable Sub-Groups N (%)
Estimated seriousness of COVID-19 on participants Low risk 382 (84.7)
High risk 69 (15.3)
What is the likelihood that you will be infected with I think that I will be infected and my symp- 32 (71)
COVID-19 during the next 6 months? toms will be severe

I think that I will be infected and my symp-

toms will be mild 67 (149)

I do not think that I will be infected 93 (20.6)

I do not know 259 (57.4)

Estimated seriousness of COVID-19 on children Low risk 243 (53.9)

High risk 208 (46.1)
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What is the likelihood that your children will be in-
fected with COVID-19 during the next 6 months?

I think my child will be infected and my
symptoms will be severe
I think my child will be infected and my
symptoms will be mild
I do not think my child will be infected
I do not know

191 (42.4)

66 (14.6)

89 (19.7)
105 (23.3)

Participants’ responses to items assessing their knowledge of COVID-19 and its vac-
cines are given in Table 3. The median knowledge score was 13 (11, 15), with the majority
of parents having a moderate level of COVID-19 related knowledge (50-75% knowledge
scores = 68.1%). Approximately 17% of participating parents had poor knowledge of
COVID-19 and its vaccines. Regarding preventive measures for COVID-19 practiced by
the study parents during COVID-19 pandemic (Table 4), everyone reported using face
masks when in public, 87.4% reported frequently washing their hands with soap, 86%
used detergents/disinfectant/sanitizers most of the time, 92.9% frequently practiced social
distancing, and 93.3% avoided touching their eyes/mouth/nose/face without cleaning
their hands. The median COVID-19-preventive-practice score was 15, with almost all hav-
ing an average level of COVID-19-related practices (99.8% having scores 50-75%).

Table 3. Participants’ knowledge related to COVID-19 and its vaccine.

N (%)
Items

Correct  Incorrect

Signs and symptoms
Fever 325(72.1) 126 (27.9)
Chills 211 (46.8) 240 (53.2)
Cough 147 (32.6) 304 (67.4)
Diarrhea 308 (68.3) 143 (31.7)
Middle ear infection 221 (49.0) 230 (51.0)
Loss of smell and taste 278 (61.6) 173 (38.4)

No symptoms 428 (94.9) 23 (5.1)
Transmission

Drinking unclean water 270 (59.9) 181 (40.1)
Eating unclean food 277 (61.4) 174 (38.6)
Inhalation of respiratory droplets 231 (51.2) 220 (48.8)
Eating or touching wild animals 175 (38.8) 276 (61.2)

Preventive measures
Washing hands with regular soap 401 (88.9) 50 (11.1)
Using detergents 262 (58.1) 189 (41.9)
Social distancing 372 (82.5) 79 (17.5)
Avoid touching face/mouth/nose/eyes 266 (59.0) 185 (41.0)
Avoid eating meat 355 (78.7) 96 (21.3)
Consuming herbs 371(82.3) 80(17.7)

Is tHere, a drug in pharmacies or medical stores that can cure
COVID-19? 190 (42.1) 261 (57.9)
Vaccine-related knowledge

Effectiveness of COVID-19 vaccine in children 155 (34.4) 296 (65.6)
Safety of COVID-19 vaccine in children 196 (43.5) 255 (56.5)

COVID-19 vaccine administration 378 (83.8)

73 (16.2)
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Table 4. Preventive practices related to COVID-19.

N (%)
Preventive Practices Almost Most of the .
. Sometimes  Rarely Never
Always Time

Wearing face masks when in public - 451 (100.0) - - -
Washing hands with soap -- 394 (87.4) 43 (9.5) 13 (2.9) 1(0.2)

Using detergents -- 388 (86.0) 54 (12.0) 9 (2.0) --

Social distancing - 419 (92.9) 29 (6.4) 3(0.7) -

Avoid touching face/mouth/nose/eyes B 421 933) 25 (5.5) 5(1.1) B

with contaminated/unclean hands

As shown in Figure 1a, 25% (n = 113) of participating parents reported that they had
vaccinated their 5-to 18-year-old children for COVID-19. Of the 338 parents with children
that had not been immunized against COVID-19, only 11.8% were willing to vaccinate
their children (Figure 1b). The most common reasons for COVID-19 vaccine refusal were
“my child is not at high risk of COVID-19” (61%), “I am afraid to put/inject a foreign object
inside my child’s body” (52.2%), and “this vaccine has not been adequately tested on chil-
dren” (48.1%) (Figure 2).

(a) COVID-19 vaccination status of participants’ (b) Participants® willingness to vaccinate their
children unvaccinated children

® Vaccinated = Unvaccinated = Willing = Not willing

Figure 1. (a) COVID-19 vaccination status of participants’ 5-to 18-year-old children, (b) participants’
willingness to vaccinate their unvaccinated 5-to-18-year children for COVID-19.



Healthcare 2023, 11, 2378

9 of 16

I don't think my child is at high risk of getting
infected with COVID-19
I am scared to put foreign object inside my
children body
The vaccine has not been adequately tested on
children

Vaccine can cause autism

If the government recommended it use, I will
not give it to my children
I don't trust big pharmaceutical companies
that developed the COVID-19 vaccines

Vaccination may cause the infection

I will not give my child a vaccine that I know
nothing about

I believe that this virus was developed by the

government and [ won’t give my children...

I— 1.0%)
I (52.2%)
I (48.1%)
I (44.1%)
I es.8%)
I 36.6%)
I 32.3%)
I 7.6%)

P (18.7%)

0% 10% 20% 30% 40% 50% 60% 70%

Figure 2. Reasons for refusing to vaccinate children against COVID-19.

Table 5 shows the differences in the socio-demographic characteristics between par-
ents who were willing to vaccinate their children for COVID-19 and those who were not.
Parents who had secondary or higher level of education were more inclined to vaccinate
their children for COVID-19. In addition, parents whose child had a chronic illness and
those whose children suffered from COVID-19 showed greater willingness to vaccinate
their children. Those who had a higher level of knowledge regarding COVID-19 and its
vaccines were also more inclined to accept COVID-19 vaccination for their children.

Table 5. Comparisons of socio-demographic data between vaccine intending and not-intending par-

ents.
Intention to Vaccinate 5-18 Years
Variable Subgroups Old Children for COVID-19 p-Value
Willing Not Willing
Age (years) <40 10 (25.0) 81(27.2) 0.930
40-49 17 (42.5) 128 (43.0)
>50 13 (32.5) 89 (29.9)
Gender Male 27 (67.5) 193 (64.8) 0.860
Female 13 (32.5) 105 (35.2)
Education No formal education 0(0.0) 46 (15.4) <0.001
Primary 5 (12.5) 131 (44.0)
Secondary or above 35 (87.5) 121 (40.6))
Income <30,000 PKR 3(7.5) 19 (6.4) 0.076
31,000-60,000 PKR 23 (57.5) 220 (73.8)
>60,000 PKR 14 (35.0) 59 (19.8)
Smoking status Smoker 7 (17.5) 30 (10.1) 0.175
Non smoker 33 (82.5) 268 (89.9)
Working or studying in a medical field Yes 0(0.0) 1(0.3) 1.000
No 40 (100.0) 297 (99.7)
COVID-19 Immunization status Fully immunized 30 (75.0) 217 (72.8) 0.051
Partially immunized 9 (22.5) 39 (13.1)
Unvaccinated 1(2.5) 42 (14.1)




Healthcare 2023, 11, 2378 10 of 16
Any chronic disease Yes 6 (15.0) 44 (14.8) 1.000
No 34 (85.0) 254 (85.2)
Do you have any preterm children? Yes 2 (5.0) 31(10.4) 0.399
No 38 (95.0) 267 (89.6)
Do any of yo.ur chll_dren suffer from a clrlromc _1lln'ess or Yes 7 (175) 21.(7.0) 0.034
taking steroids or immunosuppressant’s medications?
No 33 (82.5) 277 (93.0)
Have you ever been infected with COVID-19? Y 2 (5.0) 31 (10.4) 0.399
(confirmed/suspected)
No 38 (95.0) 267 (89.6)
Has any of your children ever been infected with COVID-19? . Yes 7 (17.5) 21 (7.0) 0.034
(confirmed/suspected)
No 33 (82.5) 277 (93.0)
Estimated seriousness of COVID-19 on participants Low risk 34 (85.0) 266 (89.3) 0.425
High risk 6 (15.0) 32(10.7)
What is the likelihood 'that you will be infected with COVID- I think that T will be infected 13 (325) 66 (22.1) 0275
19 during the next 6 months?
I do not t}.unk that I will be 9(225) 62 (20.8)
infected
I do not know 18 (45.0) 170 (57.0)
Estimated seriousness of COVID-19 on children Low risk 19 (47.5) 162 (54.4) 0.500
High risk 21 (52.5) 136 (45.6)
What is the likelihood that your children will be infected . . . .
with COVID-19 during the next 6 months? I think my child will get infected 24 (60.0) 168 (56.4) 0.356
I do not thlI.’lk my child will be 5(12.5) 65 (21.8)
infected
I do not know 11 (27.5) 65 (21.8)
Knowledge of COVID-19 and its vaccines - 212.66 163.71 0.003
Preventive practice related to COVID-19 -- 163.44 170.31 0.614

4. Discussion

We believe the present study is the first study to evaluate Pakistani parent’s
knowledge, attitude, and practices towards COVID-19 vaccination among children during
the current mass vaccination drive in the country including children aged 5 to 18 years
[40,41], as well as the possible reasons for refusing COVID-19 vaccines for their children.
Alongside this, potential socio-demographic characteristics of parents that influence their
acceptance or refusal towards COVID-19 vaccination in their children.

We are aware that mortality from COVID-19 is currently lower in adults and children
than other populations [59]. However, to date, over 17,000 children worldwide have died
from COVID-19 [60]. In addition, in the USA, COVID-19 has been the seventh leading
cause of death among children aged 5-11 years, and was an even higher cause for children
aged 12-18 years, leading to calls to vaccinate all children above the age of 5 [61]. Conse-
quently, encouraging vaccination in this population will help protect them and the com-
munity in the future [45]. This is especially important in LMICs where there are concerns
with over-crowding, sub-optimal sanitation, and high levels of co-payment needed to see
a physician and purchase medicines. These factors can enhance the presence of respiratory
diseases alongside considerable purchasing of antibiotics without a prescription, espe-
cially “Watch” antibiotics, thus exacerbating AMR [62-65]. AMR is a growing concern in
Pakistan with ongoing national and regional efforts to reduce AMR through the National
Action Plan; however, progress is currently hampered by personnel and resource issues
[66].

Encouragingly, our study revealed that the majority of the parents possessed moder-
ate knowledge of COVID-19 and its vaccines. These findings are in line with previous
studies which reported about the general population, university students, medical stu-
dents and health care providers in Pakistan, who typically possessed adequate awareness
about COVID-19 [67-70]. Encouragingly as well, most of the study participants were prac-
ticing COVID-19 preventive measures including the use of face, hand hygiene, and social
distancing. This is similar to another study from Pakistan which showed that the majority
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of the general population in Pakistan were practicing appropriate preventive measures
against COVID-19 [71].

We believe the possible reasons for moderate, as opposed to poor, knowledge and
practices regarding COVID-19 among participating parents is that government of Paki-
stan has instigated a number of measures to educate the public about COVID-19 since the
start of the pandemic in the absence of effective treatments. These include broadcasting
information regarding the transmission of COVID-19 from one person to another, the pos-
sible signs and symptoms of COVID-19 and effective preventive measures. Educational
activities included awareness campaigns involving print and electronic media, announce-
ments at public, religious and educational places, and personal messages sent to people’s
mobile phones [72]. Moreover, the current study was conducted in the late phase (2022)
of the pandemic, which will have enhanced the knowledge base of participating parents.

The parents” impression towards COVID-19 in their children was surprising as most
of them did not consider COVID-19 to be a very serious issue and more than half consid-
ered their children were not at high risk of COVID-19. This is in contrast to the findings
of a recent study in Egypt where nearly half of parents surveyed considered COVID-19 a
very serious threat to their child [73].

We are not sure of the reasons behind these differences and will be exploring this
further in future. This is because the majority of the parents in our study were aware of
the usefulness of vaccinations against COVID-19 as they were fully or partially vaccinated.
There were similar findings in a multinational study conducted among eight eastern Med-
iterranean countries where the majority of the parents were vaccinated against COVID-19
[74].

However, there were concerns among the parents in our study around vaccinating
their children against COVID-19 with only 25.1% of children currently vaccinated and
only 11% willing to subsequently vaccinate their children. This could be due to a lack of
enough evidence supporting the safety and efficacy of available COVID-19 vaccines in
children, which is similar to studies in China [75] and Thailand [76]. This is despite evi-
dence showing COVID-19 vaccines to be safe and effective at preventing symptomatic
COVID-19 in children [77,78]. Alongside this, parents reported on a perception that their
children were not at risk of getting COVID-19 infection, fear of injecting foreign objects
into their children, and thinking that COVID-19 vaccines may cause autism in children.
Since children are at high risk of getting infections including COVID-19, health authorities
should convey the possible threats to the parents about risks of COVID-19 to themselves,
their children, and their community going forward. In addition, healthcare authorities
should comprehensively convey to parents the current efficacy and safety of COVID-19
vaccines among children as more data become available. Alongside this, parents should
be provided with sufficient information about the increased risks of getting COVID-19
without comprehensive vaccination programs, and the implications for them, their chil-
dren, and the community.

Interestingly, our findings regarding the extent of vaccine hesitancy among parents
for their children in Pakistan are in direct contrast to studies reported from India wherein
85% of parents reported acceptance of COVID-19 vaccines for their children [79]. In addi-
tion, it was reported that in Malaysia 73.6% of parents were willing to have their children
vaccinated [80], and in Turkey 36.3% of parents were willing to have their children vac-
cinated, rising to 83.9% if mortality rates are higher with new variants [81]. The situation
in these LMICs provides hope for the future in Pakistan as more data become available.

We are aware of the limitations of our study. Firstly, we only collected data from
Punjab Province for the reasons stated. Secondly, we only collected data from four dis-
tricts of Punjab by using convenient sampling. Consequently, it is likely our findings will
have some degree of bias. Thirdly, since the study was anonymous and we did not collect
participants’ identification, we were unable to collect information about those who re-
fused to join our study. Those who refused to participate in the study might have different
characteristics compared to the study participants. Fourthly, health authorities are



Healthcare 2023, 11, 2378

12 of 16

References

stressing parents to vaccinate their children, particularly school-going children and also
requesting school administrations to lobby parents. Consequently, parents could be more
inclined towards getting vaccinated their children against COVID-19 versus previous in-
tentions. However, despite these shortcomings, we believe our findings are robust and
will be useful in devising policies and strategies to maximize vaccination campaigns, par-
ticularly among children against COVID-19 in Pakistan and beyond.

5. Conclusions and Recommendations

Our study concluded that most of the parents of children aged 5-18 years possessed
moderate knowledge regarding COVID-19 and vaccinations, as well as an average level
of preventive practices concerning COVID-19. However, only a quarter of children in our
study were immunized against COVID-19. In addition, only a limited number of the par-
ents whose children have currently not been vaccinated were willing to have their children
subsequently vaccinated. The most common factors affecting COVID-19 vaccine hesitancy
among parents in Pakistan were false believes that their child was not at high risk of
COVID-19, fear of injecting a foreign object inside their child’s body, as well as concerns
with the safety and effectiveness of current vaccines due to inadequate testing on children.
The health authorities in Pakistan must initiate appropriate educational campaigns through the
engagement of different stakeholders to enhance COVID-19 vaccine uptake among children in the
future, and this includes extensive social media activities. We will continue to monitor the situation.

Supplementary Materials: The following supporting information can be downloaded at:
https://www.mdpi.com/article/10.3390/healthcare11172378/s1, Supplementary Materials: Study
Questionnaire (URL details to be added).

Author Contributions: Conceptualization: Z.U.M., M.AB., M.S,, B.G. and J.C.M.; methodology:
Z.UH., N.A.A, MH,M.AB, ZUM, M.S,, YHK. and T.H.M.; software, M.S., Z.U.M. and M.A.B.;
validation: ZU.H., N.A.A, M.H,, M.S,, M.A.B,, ZUM.,, YHK. and TH.M,; formal analysis: M.S,,
M.AB., ZUM.,, YHK. and T.HM,; investigation: ZU.H., N.A.A,, M. H, M.S,, M.AB.,, Z.UM,,
Y.H.K,, T.H.M. and ; resources: Z.U.M. and M.A.B.; data curation: Z.U.H., M.H., M.S., M.A.B. and
Z.U.M.,; writing—original draft preparation: M.S., M.A.B., Z.U.M.,, ].C.M. and B.G.; writing—review
and editing: all authors; visualization: M.S., ZU.M.,, ].CM. and B.G.; supervision: ZUM., M.S,,
J.CM. and B.G. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The protocol for this investigation was reviewed and ap-
proved by the Office of Research, Innovation and Commercialization (ORIC), Lahore College for
Women University, Jail Road, Lahore. In addition, approvals were also sought from the administra-
tion of the hospitals involved in the study before commencement of the study. The confidentiality
of participants was also ensured by not collecting any personal information during data collection
and keeping all data anonymous.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study.

Data Availability Statement: Additional data are available from the corresponding authors on rea-
sonable request.

Acknowledgments: We would like to acknowledge the services of the concerned vaccination centers
administration and the staff serving in the facilities for their support and cooperation during data
collection. The authors extend their appreciation to the ‘researchers supporting project number’
(RSPD2023R801), King Saud University, Riyadh, Saudi Arabia.

Conflicts of Interest: The authors declare no conflict of interest.

1. Guan, WJ],; Ni, Z.Y,; Hu, Y,; Liang, W.H.; Ou, C.Q.; He, ] X; Liu, L.; Shan, H.; Lei, C.L.; Hui, D.S,; et al. Clinical characteristics
of coronavirus disease 2019 in China. N. Engl. ]. Med. 2020, 382, 1708-1720.

2. Singhal, T. A review of coronavirus disease-2019 (COVID-19). Indian ]. Pediatr. 2020, 87, 281-286.

3. Wu, Y.C; Chen, C.S.; Chan, Y.J. The outbreak of COVID-19: An overview. ]. Chin. Med. Assoc. 2020, 83, 217.



Healthcare 2023, 11, 2378 13 of 16

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

World Health Organization (WHO). WHO Coronavirus (COVID-19) Dashboard. Available online: https://covid19.who.int/ (ac-
cessed on 8 May 2023).

American Academy of Pediatrics. Children and COVID-19: State-Level Data Report. Available online:
https://www .aap.org/en/pages/2019-novel-coronavirus-covid-19-infections/children-and-covid-19-state-level-data-report (ac-
cessed on 8 May 2023).

Gonzalez-Dambrauskas, S.; Vasquez-Hoyos, P.; Camporesi, A.; Cantillano, E.M.; Dallefeld, S.; Dominguez-Rojas, J.; Francoeur,
C.; Gurbanov, A.; Mazzillo-Vega, L.; Shein, S.L.; et al. Paediatric critical COVID-19 and mortality in a multinational prospective
cohort. Lancet Reg. Health—Am. 2022, 12, 100272. https://doi.org/10.1016/j.1ana.2022.100272.

Chowdhury, K.; Haque, M.; Nusrat, N.; Adnan, N.; Islam, S.; Lutfor, A.B.; Begum, D.; Rabbany, A.; Karim, E.; Malek, A_; et al.
Management of Children Admitted to Hospitals across Bangladesh with Suspected or Confirmed COVID-19 and the Implica-
tions for the Future: A Nationwide Cross-Sectional Study. Antibiotics 2022, 11, 105.

Kumar, S.; Haque, M.; Shetty, A.; Choudhary, S.; Bhatt, R.; Sinha, V.; Manohar, B.; Chowdhury, K.; Nusrat, N.; Jahan, N.; et al.
Characteristics and Management of Children With Suspected COVID-19 Admitted to Hospitals in India: Implications for Future
Care. Cureus 2022, 14, €27230.

Shahid, S.; Raza, M.; Junejo, S.; Magsood, S. Clinical features and outcome of COVID-19 positive children from a tertiary
healthcare hospital in Karachi. J. Med. Virol. 2021, 93, 5988-5997.

Irfan, O.; Muttalib, F.; Tang, K.; Jiang, L.; Lassi, Z.S.; Bhutta, Z. Clinical characteristics, treatment and outcomes of paediatric
COVID-19: A systematic review and meta-analysis. Arch. Dis. Child. 2021, 106, 440—448.

Salman, M.; Mustafa, Z.U.; Khan, T.M.; Shehzadi, N.; Hussain, K. How prepared was Pakistan for the COVID-19 outbreak?
Disaster Med. Public Health Prep. 2020, 14, e44—e45.

Ramzan, K,; Shafiq, S.; Raees, I.; Mustafa, Z.U.; Salman, M.; Khan, A.H.; Meyer, ].C.; Godman, B. Co-infections, secondary in-
fections, and antimicrobial use in patients hospitalized with COVID-19 during the first five waves of the pandemic in Pakistan;
findings and implications. Antibiotics 2022, 11, 789.

National Command and Operations Centers (NCOC). COVID-19 Situation. Available online: https://covid.gov.pk/ (accessed on
10 May 2023).

Ahmed, T.; Ilyas, M.; Yousafzai, W. COVID-19 in Children Rattles Healthcare-Hospitals in Three Major Cities Suspect Higher
Number of Coronavirus Cases in Minors. 2021. Available online: https://tribune.com.pk/story/2293275/covid-19-in-children-rat-
tles-healthcare (accessed on 8 May 2023).

The Express Tribune. At Least 5792 Children Tested Positive for COVID-19 in Islamabad. 2021. Available online: https://trib-
une.com.pk/story/2292667/at-least-5792-children-tested-positive-for-covid-19-in-islamabad (accessed on 8 May 2023).

Mustafa, Z.U.; Khan, A.H.; Harun, S.N.; Salman, M.; Godman, B. Antibiotic overprescribing among neonates and children hos-
pitalized with COVID-19 in Pakistan and the implications. Antibiotics 2023, 12, 646.

Horby, P.W.; Mafham, M.; Bell, ].L.; Linsell, L.; Staplin, N.; Emberson, J.; Palfreeman, A.; Raw, J.; Elmahi, E.; Prudon, B.; et al.
Lopinavir-ritonavir in patients admitted to hospital with COVID-19 (RECOVERY): A randomised, controlled, open-label, plat-
form trial. Lancet 2020, 396, 1345-1352.

Recovery Collaborative Group; Horby, P.; Mafham, M.; Linsell, L.; Bell, ].L.; Staplin, N.; Emberson, J.R.; Wiselka, M.; Ustian-
owski, A.; Elmahi, E.; et al. Effect of Hydroxychloroquine in Hospitalized Patients with COVID-19. N. Engl. ]. Med. 2020, 383,
2030-2040.

Dyer, O. COVID-19: Remdesivir has little or no impact on survival, WHO trial shows. BM] 2020, 371, m4057.

Roman, Y.M.; Burela, P.A.; Pasupuleti, V.; Piscoya, A.; Vidal, ].E.; Hernandez, A.V. Ivermectin for the treatment of COVID-19:
A systematic review and meta-analysis of randomized controlled trials. Clin. Infect. Dis. 2022, 74, 1022-1029.

Marcolino, M.S.; Meira, K.C.; Guimaraes, N.S.; Motta, P.P.; Chagas, V.S.; Kelles, S.M.B.; de Sa, L.C.; Valacio, R.A.; Ziegelmann,
P.K. Systematic review and meta-analysis of ivermectin for treatment of COVID-19: Evidence beyond the hype. BMC Infect. Dis.
2022, 22, 639.

Richards, F.; Kodjamanova, P.; Chen, X.; Li, N.; Atanasov, P.; Bennetts, L.; Patterson, B.].; Yektashenas, B.; Mesa-Frias, M.;
Tronczynski, K.; et al. Economic Burden of COVID-19: A Systematic Review. Clin. Outcomes Res. 2022, 14, 293-307.

Fatoye, F.; Gebrye, T.; Arije, O.; Fatoye, C.T.; Onigbinde, O.; Mbada, C. Economic Impact of COVID-19 lockdown on households.
Pan Afr. Med. |. 2021, 40, 225.

Mohammed, I.; Nauman, A.; Paul, P.; Ganesan, S.; Chen, K.-H.; Jalil, 5.M.S.; Jaouni, S.H.; Kawas, H.; Khan, W.A.; Vattoth, A.L.;
et al. The efficacy and effectiveness of the COVID-19 vaccines in reducing infection, severity, hospitalization, and mortality: A
systematic review. Hum. Vaccines Immunother. 2022, 18, 2027160.

Korang, S.K.; von Rohden, E.; Veroniki, A.A.; Ong, G.; Ngalamika, O.; Siddiqui, F.; Juul, S.; Nielsen, E.E.; Feinberg, ].B.; Petersen,
J.J.; et al. Vaccines to prevent COVID-19: A living systematic review with Trial Sequential Analysis and network meta-analysis
of randomized clinical trials. PLoS ONE 2022, 17, €0260733.

Langford, B.J.; So, M.; Raybardhan, S.; Leung, V.; Westwood, D.; MacFadden, D.R.; Soucy, ].-P.R.; Daneman, N. Bacterial co-
infection and secondary infection in patients with COVID-19: A living rapid review and meta-analysis. Clin. Microbiol. Infect.
2020, 26, 1622-1629.

Langford, B.J.; So, M.; Raybardhan, S.; Leung, V.; Soucy, J.-P.R.; Westwood, D.; Daneman, N.; MacFadden, D.R. Antibiotic
prescribing in patients with COVID-19: Rapid review and meta-analysis. Clin. Microbiol. Infect. 2021, 27, 520-531,.



Healthcare 2023, 11, 2378 14 of 16

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Ishaikh, F.S.; Godman, B.; Sindi, O.N.; Seaton, R.A.; Kurdi, A. Prevalence of bacterial coinfection and patterns of antibiotics
prescribing in patients with COVID-19: A systematic review and meta-analysis. PLoS ONE 2022, 17, e0272375.

Mustafa, Z.U.; Saleem, M.S.; Ikram, M.N.; Salman, M.; Butt, S.A.; Khan, S.; Godman, B.; Seaton, R.A. Co-infections and
antimicrobial use among hospitalized COVID-19 patients in Punjab, Pakistan: Findings from a multicenter, point prevalence
survey. Pathog. Glob. Health 2022, 116, 421-427.

Mustafa, Z.U.; Salman, M.; Yasir, M.; Godman, B.; Majeed, H.A.; Kanwal, M.; Igbal, M.; Riaz, M.B.; Hayat, K,; Hasan, S.S. Anti-
biotic consumption among hospitalized neonates and children in Punjab province, Pakistan. Expert Rev. Anti-Infect. Ther. 2022,
20, 931-939.

Hsu, J. How COVID-19 is accelerating the threat of antimicrobial resistance. BM]J 2020, 369, m1983.

Jeon, K,; Jeong, S.; Lee, N.; Park, M.-].; Song, W.; Kim, H.-S.; Kim, H.S.; Kim, J.-S. Impact of COVID-19 on Antimicrobial
Consumption and Spread of Multidrug-Resistance in Bacterial Infections. Antibiotics 2022, 11, 535.

Daria, S.; Islam, M.R. Indiscriminate Use of Antibiotics for COVID-19 Treatment in South Asian Countries is a Threat for Future
Pandemics Due to Antibiotic Resistance. Clin. Pathol. 2022, 15, 2632010x221099889.

Murray, C.J.; Ikuta, K.S.; Sharara, F.; Swetschinski, L.; Aguilar, G.R.; Gray, A., Han, C.; Bisignano, C.; Rao, P.; Wool, E.; et al.
Global burden of bacterial antimicrobial resistance in 2019: A systematic analysis. Lancet 2022, 399, 629-655.

Dadgostar, P. Antimicrobial Resistance: Implications and Costs. Infect. Drug Resist. 2019, 12, 3903-3910.

Hofer, U. The cost of antimicrobial resistance. Nat. Rev. Genet. 2018, 17, 3.

Voice of America. Pakistan Starts COVID-19 Inoculation. Available online: https://www.voanews.com/COVID-19-pandemic/pa-
kistan-starts-COVID-19-inoculation-drive (accessed on 10 May 2023).

Aljazeera.  Pakistan Kicks Off COVID Vaccination Drive for Senior Citizens. Available online:
https://www .aljazeera.com/news/2021/3/10/pakistan-kicks-off-senior-citizen-coronavirus-vaccinations (accessed on 10 May
2023).

Siddiqui, A.; Ahmed, A.; Tanveer, M.; Saglain, M.; Kow, C.S.; Hasan, S.S. An overview of procurement, pricing, and uptake of
COVID-19 vaccines in Pakistan. Vaccine 2021, 39, 5251-5253.

Dawn. Pakistan Rolls out COVID Jabs for Children Aged 5 to 11. Available online: https://www.dawn.com/news/1710866 (ac-
cessed on 10 May 2023).

Bolo. COVID-19 Vaccination Guidelines for Children in Pakistan. 2022. Available online: https://www .bolo-pk.info/hc/en-us/ar-
ticles/4417496845847-COVID-19-Vaccination-Guidelines-for-Children-in-Pakistan (accessed on 8 May 2023).

National Command and Operation Center (NCOC). Important Guidelines. Available online: https://www.unicef.org/paki-
stan/media/3631/file/Annual%20Report%202020.pdf (accessed on 10 May 2023).

Al-Qerem, W.; Al Bawab, A.Q.; Hammad, A; Jaber, T.; Khdair, S.; Kalloush, H.; Ling, J.; Mosleh, R. Parents’ attitudes, knowledge
and practice towards vaccinating their children against COVID-19: A cross-sectional study. Hum. Vaccines Immunother. 2022, 18,
2044257.

Solis Arce, ].S.; Warren, S.S.; Meriggi, N.F.; Scacco, A.; McMurry, N.; Voors, M.; Syunyaev, G.; Malik, A.A.; Aboutajdine, S.;
Adeojo, O.; et al. COVID-19 vaccine acceptance and hesitancy in low-and middle-income countries. Nat. Med. 2021, 27, 1385—
1394.

Sharif Nia, H.; Allen, K.A.; Arslan, G.; Kaur, H.; She, L.; Khoshnavay Fomani, F.; Gorgulu, O.; Sivarajan Froelicher, E. The pre-
dictive role of parental attitudes toward COVID-19 vaccines and child vulnerability: A multi-country study on the relationship
between parental vaccine hesitancy and financial well-being. Front. Public Health 2023, 11, 1085197.

Kafadar, A.H.; Tekeli, G.G.; Jones, K.A.; Stephan, B.; Dening, T. Determinants for COVID-19 vaccine hesitancy in the general
population: A systematic review of reviews. Z Gesundh Wiss. 2022, 1-17. https://doi.org/10.1007/s10389-022-01753-9.

Lazarus, ].V.; Wyka, K.; White, T.M.; Picchio, C.A.; Rabin, K.; Ratzan, S.C.; Leigh, ].P.; Hu, J.; EI-Mohandes, A. Revisiting COVID-
19 vaccine hesitancy around the world using data from 23 countries in 2021. Nat. Commun. 2022, 13, 3801.

Ngai, C.S.B.; Singh, R.G.; Yao, L. Impact of COVID-19 Vaccine Misinformation on Social Media Virality: Content Analysis of
Message Themes and Writing Strategies. J. Med. Internet Res. 2022, 24, e37806.

Muric, G.; Wu, Y,; Ferrara, E. COVID-19 Vaccine Hesitancy on Social Media: Building a Public Twitter Data Set of Antivaccine
Content, Vaccine Misinformation, and Conspiracies. JMIR Public Health Surveill. 2021, 7, e30642-e.

Thompson, S.; Meyer, J.C.; Burnett, R.J.; Campbell, S.M. Mitigating Vaccine Hesitancy and Building Trust to Prevent Future
Measles Outbreaks in England. Vaccines 2023, 11, 288.

Dyer, O. Measles outbreak in Somali American community follows anti-vaccine talks. BM] 2017, 357, j2378.

The Lancet Child Adolescent H. Vaccine hesitancy: A generation at risk. Lancet Child Adolesc Health 2019, 3, 281.

Tahir, M.J.; Saqlain, M.; Tariq, W.; Waheed, S.; Tan, S.H.S.; Nasir, S.I; Ullah, I.; Ahmed, A. Population preferences and attitudes
towards COVID-19 vaccination: A cross-sectional study from Pakistan. BMC Public Health 2021, 21, 1-2.

Malik, A.; Malik, J.; Ishaq, U. Acceptance of COVID-19 vaccine in Pakistan among health care workers. PLoS ONE 2021, 16,
e0257237.

Baraka, M.A.; Manzoor, M.N.; Ayoub, U.; Aljowaie, R.M.; Mustafa, Z.U.; Zaidi, S.T.R.; Salman, M.; Kow, C.S.; Aldeyab, M.A;
Hasan, S.S. Vaccine Acceptance and Hesitancy among Hospitalized COVID-19 Patients in Punjab, Pakistan. Vaccines 2022, 10,
1640.



Healthcare 2023, 11, 2378 15 of 16

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Mustafa, Z.U.; Bashir, S.; Shahid, A.; Raees, I.; Salman, M.; Merchant, H.A.; Aldeyab, M.A.; Kow, C.S.; Hasan, S.5. COVID-19
Vaccine Hesitancy among Pregnant Women Attending Antenatal Clinics in Pakistan: A Multicentric, Prospective, Survey-Based
Study. Viruses 2022, 14, 2344.

Amjad, Z.; Maryam, I.; Munir, M.; Salman, M.; Baraka, M.A.; Mustafa, Z.U.; Khan, Y.H.; Mallhi, T.H.; Hasan, S.S.; Meyer, ].C.;
et al. Covid-19 vaccines status, acceptance and hesitancy among maintenance hemodialysis patients: A cross-sectional study
and the implications for Pakistan and beyond. Vaccines 2023, 11, 904.

Al-Qerem, W.; Jarab, A.; Hammad, A.; Alasmari, F.; Ling, J.; Alsajri, A.H.; Al-Hishma, S.W.; Abu Heshmeh, S.R. Iraqi parents’
knowledge, attitudes, and practices towards vaccinating their children: A cross-sectional study. Vaccines 2022, 10, 820.
Ioannidis, J.P.; Axfors, C.; Contopoulos-loannidis, D.G. Population-level COVID-19 mortality risk for non-elderly individuals
overall and for non-elderly individuals without underlying diseases in pandemic epicenters. Environ. Res. 2020, 188, 109890.
UNICEF. Child Mortality and COVID-19. March 2023. Available online: https://data.unicef.org/topic/child-survival/covid-19/
(accessed on 1 May 2023).

Johns Hopkins Bloomberg School of Public Health. 10 Reasons Your Child Should Get Vaccinated for COVID-19 as Soon as
Possible. Available online: https://publichealth.jhu.edu/2021/10-reasons-your-child-should-get-vaccinated-for-covid-19-as-
soon-as-possible (accessed on 18 May 2023).

Collignon, P.; Beggs, ].J.; Walsh, T.R.; Gandra, S.; Laxminarayan, R. Anthropological and socioeconomic factors contributing to
global antimicrobial resistance: A univariate and multivariable analysis. Lancet Planet Health 2018, 2, e398-e405.

Godman, B.; Haque, M.; McKimm, J.; Abu Bakar, M.; Sneddon, J.; Wale, J.; Campbell, S.; Martin, A.P.; Hoxha, I.; Abilova, V.; et
al. Ongoing strategies to improve the management of upper respiratory tract infections and reduce inappropriate antibiotic use
particularly among lower and middle-income countries: Findings and implications for the future. Curr. Med. Res. Opin. 2019,
36, 301-327.

Saleem, Z.; Hassali, M.A.; Godman, B.; Fatima, M.; Ahmad, Z.; Sajid, A.; Rehman, 1.U.; Nadeem, M.U; Javaid, Z.; Malik, M.; et
al. Sale of WHO AWaRe groups antibiotics without a prescription in Pakistan: A simulated client study. J. Pharm. Policy Pract.
2020, 13, 26.

Sulis, G.; Sayood, S.; Katukoori, S.; Bollam, N.; George, L; Yaeger, L.H.; Saeed, A.; Usman, Q.M.; Amir, A.; Pulcini, C. et al.
Exposure to World Health Organization’s AWaRe antibiotics and isolation of multidrug resistant bacteria: A systematic review
and meta-analysis. Clin. Microbiol. Infect. 2022, 28, 1193-202.

Saleem, Z.; Godman, B.; Azhar, F.; Kalungia, A.C.; Fadare, J.; Opanga, S.; Markovic-Pekovic, V.; Hoxha, I; Saeed, A.; Al-Geth-
amy, M.; et al. Progress on the national action plan of Pakistan on antimicrobial resistance (AMR): A narrative review and the
implications. Expert Rev. Anti-Infect. Ther. 2022, 20, 71-93.

Saqlain, M.; Ahmed, A.; Nabi, I.; Gulzar, A.; Naz, S.; Munir, M.M.; Ahmed, Z.; Kamran, S. Public knowledge and practices
regarding coronavirus disease 2019: A cross-sectional survey from Pakistan. Front. Public Health 2021, 9, 629015.

Salman, M.; Mustafa, Z.U.; Asif, N.; Zaidi, H.A.; Hussain, K.; Shehzadi, N.; Khan, T.M.; Saleem, Z. Knowledge, attitude and
preventive practices related to COVID-19: A cross-sectional study in two Pakistani university populations. Drugs Ther. Perspect.
2020, 36, 319-325.

Noreen, K.; Rubab, Z.-E.; Umar, M.; Rehman, R.; Baig, M.; Baig, F. Knowledge, attitudes, and practices against the growing
threat of COVID-19 among medical students of Pakistan. PLoS ONE 2020, 15, e0243696.

Salman, M.; Mustafa, Z.; Asif, N.; Zaidi, H.A.; Shehzadi, N.; Khan, T.M.; Saleem, Z.; Hussain, K. Knowledge, attitude and pre-
ventive practices related to COVID-19 among health professionals of Punjab province of Pakistan. J. Infect. Dev. Ctries. 2020, 14,
707-712.

Rehman, R.; Jawed, S.; Ali, R.; Noreen, K.; Baig, M.; Baig, ]. COVID-19 pandemic awareness, attitudes, and practices among the
Pakistani general public. Front. Public Health 2021, 9, 588537.

Akhtar, H.; Afridi, M.; Akhtar, S.; Ahmad, H.; Ali, S.; Khalid, S.; Awan, S.M.; Jahangiri, S.; Khader, Y.S.Pakistan’s response to
COVID-19: Overcoming national and international hypes to fight the pandemic. JMIR Public Health Surveill. 2021, 7, €28517.
Sabra, HK.; Bakr, M.A_; Rageh, O.E.; Khaled, A.; Elbakliesh, O.M.; Kabbash, I.A. Parents’ perception of COVID-19 risk of infec-
tion and intention to vaccinate their children. Vacunas 2023, 24, 37-44.

Khatatbeh, M.; Albalas, S.; Khatatbeh, H.; Momani, W.; Melhem, O.; Al Omari, O.; Tarhini, Z.; A’aqoulah, A.; Al-Jubouri, M.;
Nashwan, A.].; et al. Children’s rates of COVID-19 vaccination as reported by parents, vaccine hesitancy, and determinants of
COVID-19 vaccine uptake among children: A multi-country study from the Eastern Mediterranean Region. BMC Public Health
2022, 22, 1-11.

Zheng, M.; Zhong, W.; Chen, X,; Wang, N.; Liu, Y.; Zhang, Q.; Cheng, Y.; Li, W.; Yu, Q.; Zhao, X,; et al. Factors influencing
parents’” willingness to vaccinate their preschool children against COVID-19: Results from the mixed-method study in China.
Hum. Vaccines Immunother. 2022, 18, 2090776.

Kitro, A,; Sirikul, W.; Dilokkhamaruk, E.; Sumitmoh, G.; Pasirayut, S.; Wongcharoen, A.; Panumasvivat, J.; Ongprasert, K.; Sap-
bamrer, R. COVID-19 vaccine hesitancy and influential factors among Thai parents and guardians to vaccinate their children.
Vaccine: X 2022, 11, 100182.

Piechotta, V.; Siemens, W.; Thielemann, I.; Toews, M.; Koch, J.; Vygen-Bonnet, S.; Kothari, K.; Grummich, K.; Braun, C.; Kapp,
P.; et al. Safety and effectiveness of vaccines against COVID-19 in children aged 5-11 years: A systematic review and meta-
analysis. Lancet Child Adolesc. Health 2023, 7, 379-391.



Healthcare 2023, 11, 2378 16 of 16

78. Watanabe, A.; Kani, R.; Iwagami, M.; Takagi, H.; Yasuhara, J.; Kuno, T. Assessment of efficacy and safety of mRNA COVID-19
vaccines in children aged 5 to 11 years: A systematic review and meta-analysis. JAMA Pediatr. 2023, 177, 384-394.

79. Mohan, R.; Pandey, V.; Kumar, A.; Gangadevi, P.; Goel, A.D.; Joseph, ].; Kurien, N. Acceptance and attitude of parents regarding
COVID-19 vaccine for children: A cross-sectional study. Cureus 2022, 14, e24518.

80. Ng, D.-L.; Gan, G.-G.; Chai, C.-S.; Anuar, N.A.B.; Sindeh, W.; Chua, W.-].; Said, A.B.; Tan, S.-B. The willingness of parents to
vaccinate their children younger than 12 years against COVID-19: A cross-sectional study in Malaysia. BMIC Public Health 2022,
22,1265.

81. Yilmaz, M.; Sahin, M.K. Parents” willingness and attitudes concerning the COVID-19 vaccine: A cross-sectional study. Int. J.
Clin. Pract. 2021, 75, e14364.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual au-
thor(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.



	Awareness and Practices towards Vaccinating Their Childrenagainst COVID-19: A Cross-Sectional Study amongPakistani Parents
	Abstract:
	1. Introduction
	2. Materials and Methods
	2.1. Study Design and Se􀀘ing and Procedures
	2.2. Study Instrument
	2.3. Sample Size Calculation
	2.4. Data Collection Procedure
	2.5. Statistical Analysis
	2.6. Ethical Approval
	3. Results
	4. Discussion
	5. Conclusions and Recommendations
	References

