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Background: Data on parents’ readiness to vaccinate their children aged 5 to 17 years against COVID-19 is still scarce. This study
assessed parents’ readiness to vaccinate their children aged 5 to 17 years against COVID-19 and factors associated in Lira district,
Uganda.

Methods and Materials: A cross-sectional survey employing quantitative methods was conducted between October and
November 2022 among 578 parents of children aged 5-17 years in 3 sub-counties in Lira district. An interviewer-administered
questionnaire was used to collect data. Data was analyzed using descriptive statistics including means, percentages, frequencies, and
odds ratios. Logistic regression was used to determine associations between the factors and the readiness of parents at a 95% level of
significance.

Results: Out of 634 participants, 578 responded to the questionnaire, giving a response rate of 91.2%. The majority of the parents
(327, 56.8%) were female, had children aged between 12 and 15 years (266, 46.4%), and had completed primary education (351,
60.9%). Most of the parents were Christian (565, 98.4%), married (499, 86.6%), and had been vaccinated against COVID-19 (535,
92.6%). Results also indicated that 75.6% (ranging from 71.9% to 78.9%) of the parents were unwilling to vaccinate their children for
the COVID-19 virus. The predictors of readiness were the age of the child (AOR: 2.02; 95% CI: 0.97—4.20; p=0.05) and lack of trust
in the vaccine (AOR: 3.33; 95% CI: 1.95-5.71; p0.001).

Conclusion: Our study shows that parents’ readiness to vaccinate their children aged 5 to 17 years was only 24.6%, which is
suboptimal. The predictors of hesitancy were the age of the child and a lack of trust in the vaccine. Based on our results, the Ugandan
authorities should provide health education interventions targeting parents to combat mistrust with respect to COVID-19 and the
COVID-19 vaccine and highlight the benefits of the vaccines.
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Background

After the outbreak of COVID-19, there were organized global campaigns for the prevention, early diagnosis, and
treatment of the disease.! It was evident that the best method to restrict the spread of COVID-19 and the risk of
additional variations emerging was universal vaccination.” Consequently, multiple vaccines have been developed and
tested.> The immunization of large sections of the pediatric and adult population in both high- and low-income countries
where COVID-19 variants have been discovered is critical to the effectiveness of vaccination campaigns. As of April 8,
2022, the WHO has evaluated and recommended some of the vaccines against COVID-19 for use because they met the
necessary criteria for safety and efficacy.* While the majority of adults have been vaccinated in different countries,
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children are yet to be vaccinated,” which requires a high level of acceptance and uptake. The Ugandan Ministry of Health
will embark on the vaccination of children starting May 9, 2022.

Vaccination readiness had received significant attention.” The 7C model of vaccine readiness’ is grounded in
establishing the theoretical framework of facilitating and hindering psychological and structural factors of
vaccination.” The 7C model underlying vaccination readiness has seven components: confidence (trust in the safety of
the vaccine), complacency (the need for vaccination due to perceived risk), constraints (no hurdles that hamstring
vaccination), calculations (cost-benefit analysis of vaccination), collective responsibility (protecting others), compliance
(sanctioning of people refusing vaccination), and conspiracy (low belief in fake news).” These components explain
a substantial variance in people’s intentions to vaccinate against COVID-19. Studies have shown that constraints and
confidence predicted the parents’ intention to have their children vaccinated against influenza.” However, studies show
that many people are skeptical about the COVID-19 child vaccination.® To achieve total and herd immunity against
COVID-19, children must be covered in the immunization campaign.’ From an epidemiological perspective, if children
are left unvaccinated when adults achieve immune protection, it is difficult to exclude the possibility that unvaccinated
children become the virus shelter, as most COVID-19 cases in children are mild and asymptomatic.’

Parents’ vaccine hesitance may be a significant obstacle to immunization.'® Studies on parents’ readiness to vaccinate
their children against COVID-19 have been conducted, revealing inconsistent results.'""'? In Japan, close to 60% of
parents remained hesitant to vaccinate their children against COVID-19,'® in Turkey, 56.8% of parents were willing to
vaccinate their children,'® in Saudi Arabia, 52% were hesitant to vaccinate their children,'* in the UK, approximately
48% of the participants were willing to vaccinate their children.'” In Italy, 10% of the participants were hesitant about
immunization.'® This inconsistency may be attributed to sample size, settings, and time. Nevertheless, we are yet to have
such studies in Uganda thus, this study.

Close to 30% of the world’s population is younger than 18 years'’ and thus, in most cases, parents are involved in the
decision to vaccinate their children.” While studies on COVID-19 are ongoing, vaccine hesitancy might constitute a key
obstacle to vaccination.'® The COVID-19 vaccination program, based on risk, was also launched on March 10, 2021
starting with health workers.'® However, as of November 2022, only 41.2% of Uganda’s population had received at least
one dose of COVID-19 vaccines, while 27.4% were fully vaccinated.?’ The parents and guardians are decision-makers
on their children’s vaccination, and their vaccine hesitancy may increase the risks of COVID-19.! Parents’ awareness and
readiness regarding immunization are key factors that could contribute to their immunization decisions, as this improves
vaccination status and could affect the success of vaccination programs.’ Uganda’s Ministry of Health wants to start
immunizing of children against COVID-19.2""*? The Pfizer vaccine approved for use in children will be deployed to
vaccinate them to reduce the risk of spreading COVID-19.?' Vaccination status, or intention to vaccinate oneself,
correlates strongly with intending to vaccinate one’s children.”® However, little is known about parents’ readiness to
have their children vaccinated. Thus, this study aimed to estimate parents’ readiness to vaccinate their children against
COVID-19 and identify the predictors of vaccination hesitancy.

Methods and Materials
Study Setting

This study was conducted in three sub-counties (Itek, Lira, and Ogur) in Lira district, Northern Uganda. Lira district is
located in Lango sub-region and is bordered by the districts of Pader in the north, Otuke in the north-east, Alebtong in the
east, Dokolo in the south-east, Apac in the south-west, and Kole in the west. The district is located approximately 337
kilometers by road, north of Kampala, Uganda’s capital city.

Study Design
This was a cross-sectional survey employing only quantitative methods that was conducted from October 25 to
November 20, 2022.
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Study Participants and Sample Size Estimation

The study participants included parents or guardians of children aged 5—17 years. The sample size was determined using
Kish Leslie’s formula (1965)** based on a single population proportion estimation formula with assumptions of a 50%
proportion, 1.96 Z (standard distribution), 95% CI, a=0.05, and a 10% non-response rate. A design effect of 1.5 was
considered and the total sample was 634.

Sampling Criteria

We used multi-stage cluster sampling to identify the participants. In Lira district, there are 10 sub-counties. A simple
random sampling was used to select three sub-counties. Lists of households were obtained from local council chairper-
sons (LC1). To select the households, a systematic random sampling was used. An interviewer-administered question-
naire was used to collect quantitative data. The study included all parents or guardians with children aged 5 to 17 within
the selected cells who provided informed consent.

Data Collection Instruments
A standard questionnaire (Supplementary Material) was used to the collect data. We assessed parents’ readiness to

vaccinate their children using the short version of the 7C vaccination readiness scales contextualized for COVID-19. It
was developed by Geiger et al*> and has seven items on a 7-point Likert scale from 5=strongly agree to 1=strongly
disagree. The seven components are confidence, complacence, constraints, calculation, collective responsibility, com-
pliance and conspiracy. The primary outcome, which was COVID-19 vaccination readiness, is a dichotomous variable
(definitely willing to vaccinate and not sure or unwilling to vaccinate). The independent variables for the study are the
social-demographic factors (age, religion, education level, sex, occupation) and the clinical factors, like vaccination
status and previous COVID-19 diagnosis, among others. The tool was pre-tested, and the Cronbach’s alpha was 0.79.

Procedures

Three research assistants were trained in preparation for data collection. Researcher-administered questionnaires were
used to collect data from the respondents. The Local Council One Chairpersons (LCls) helped to identify the prospective
participants, who were then asked to be part of the study. Those who consented were recruited into the study. The
purpose of the study, the methods of data collection, and the time frame for the study were explained to the participants
before data collection. Informed consent forms were hand-delivered by the research assistants to the prospective
respondents.

Statistical Analysis

Data were analyzed using STATA 17 software. We used a descriptive analysis to determine the proportions of various
variables in the respondents’ characteristics, such as age, gender, and marital status. Logistic regression was used at the
bivariate level to determine the relationship between dependent and independent variables. Additionally, odds ratio analyses
were used to calculate the unadjusted associations between parents’ readiness and independent variables such as socio-
demographic characteristics (such as age, marital status, level of education, and sex of participants). The odds ratio was
calculated with a 95% level of confidence and a P-value of 0.05. Finally, for the multivariable analysis, variables that were
significant in the bivariate analysis (p =0.2) were considered. Logistic regression was used to develop a suitable model to
explain the determinants of parents’ readiness to vaccinate their children, with a statistical significance of p= 0.05.

Ethical Approval and Consent to Participation

This study was conducted in line with the Declaration of Helsinki. Ethical clearance was obtained from the Research
Ethics Committee of Gulu University (GUREC-2022-282). Administrative permission was obtained from the Resident
City Commissioner of Lira City and the Resident District Commissioner of Lira District, as well as the community’s
Local Council One Chairperson. Written informed consent was obtained from all participants.
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Results

Socio-Demographic Characteristics of Respondents

Out of 634 participants, 578 responded to the questionnaire, giving a response rate of 91.2%, as shown in Table 1.
Table 2 shows that the majority of the parents (329, 56.9%) were female, had children aged between 12 and 15 years
(267, 46.2%), and had completed primary education (353, 60.1%). Most of the parents were Christian (568, 98.3%),
married (501, 86.7%), and had been vaccinated against COVID-19 (535, 92.6%).

Table | Response Rate

Sub County | Sample Size | Response Rate (%)
Itek 212 202(95.3)

Lira 211 178(84.4)

Ogur 211 198(93.8)

Total 634 578(91.2)

Table 2 Sociodemographic Characteristics and Other Factors

Characteristic Frequency | Percentage P value

Sex

Female 329 56.9

Male 249 43.1 0.36

Age of child

5to |l years 262 453

Between 12 and |5 years 267 46.2 0.67

Between 16 and |7 years 49 8.5 0.15*

Highest level of education

Completed primary 353 60.1

Completed secondary 107 18.5 0.33

No formal education 87 15.1 0.13*

Post-secondary 31 54 0.47

Marital status

Married 501 86.7

Single 77 13.3 0.11*

Religious affiliation

Christian 568 983

Muslim 10 1.7 0.05*

Sub counties

Itek 202 349

Lira 178 30.8 0.34

Ogur 198 343 0.31
(Continued)
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Table 2 (Continued).

Characteristic Frequency | Percentage P value
Vaccination status

No 43 74

Yes 535 92.6 0.83
Family/friends with previous COVID-19 diagnosis

No 435 753

Yes 143 247 0.89

I fear my children may spread COVID-19 to family members

No 135 234

Yes 443 76.6 0.40

I live with elderly people or vulnerable groups

No 317 54.8

Yes 261 45.2 0.001*
I trust the vaccine

No 189 327

Yes 389 67.3 <0.001*

Note: *Significant variable.

Factors Influencing Parents’ Readiness to Vaccinate Their Children Against COVID-19
Our results show that the majority (75.6%) of the parents were unwilling to vaccinate their children for COVID-19. The age
of the child (AOR: 2.02; 95% CI: 0.97-4.20; p=0.05) and trust in the vaccine (AOR: 3.33; 95% CI: 1.95-5.71; p0.001) were
statistically significant predictors of parents’ readiness to vaccinate their children. Parents who had older children (16 to 17

years) were twice as likely to get their children vaccinated against COVID-19 compared to those who had younger children

(below 12 years). Also, parents who had trust in the COVID-19 vaccine for children were 3.33 times more likely to allow

their children to get vaccinated compared to those who did not have trust in the vaccine (Table 3).

Table 3 Parents’ Readiness to Vaccinate Their Children for COVID-19 and Associated Factors

Variable Readiness to Vaccinate Bivariate Analysis Binary Logistic Regression
Unwilling Willing 140 | COR 95% CI P value | AOR 95% CI P value
438(75.6%) (24.4%)

Sex

Female 254(58.0) 75(53.6) 1.00

Male 184(42.0) 65(46.4) 1.23 0.84-1.81 0.36

Age of child

5to Il years 203(46.4) 59(42.1) 1.00

Between 12 and |5 years | 202(46.1) 65(46.4) 1.09 0.73-1.63 0.67 1.15 0.76-1.76 0.51

Between 16 and |7 years | 33(7.5) 16(11.4) 1.64 0.84-3.18 0.15% 2.02 0.97-4.20 0.05*

(Continued)
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Table 3 (Continued).

Variable Readiness to Vaccinate Bivariate Analysis Binary Logistic Regression

Unwilling | Willing 140 | COR 95% ClI P value | AOR 95% ClI P value
438(75.6%) | (24.4%)

Highest level of education

Completed primary 262(59.8) 91(65.0) 1.00

Completed secondary 84(19.2) 23(16.4) 0.77 0.46-1.30 0.33 0.81 0.46—1.42 0.48
No formal education 71(16.2) 16(11.4) 0.63 0.35-1.15 0.13* 0.77 0.41-1.43 0.41
Post-secondary 21(4.8) 10(7.1) 0.54 0.61-2.95 0.47 1.12 0.49-2.60 0.78

Marital status

In a marital relationship | 374(85.4) 127(90.7) 1.00
Not in a marital 64(14.3) 13(9.3) 0.59 0.32-1.11 0.11* 0.56 0.29-1.08 0.08
relationship

Religious affiliation

Christian 433(98.9) 135(96.4) 1.00

Muslim 5(1.1) 5(3.6) 3.94 1.04-14.89 | 0.05* 2.8l 0.73-10.83 | 0.13

Vaccination status

No 32(7.3) 11(7.8) 1.00

Yes 406(92.7) 129(92.1) 0.93 0.46—1.90 0.83

Previously suffered from COVID-19

No 329(75.1) 106(75.7) 1.00

Yes 109(24.9) 34(24.3) 0.96 061-149 | 0.89

Live with vulnerable group

No 253(57.8) 64(45.7) 1.00

Yes 185(42.2) 76(54.3) .68 115246 | 0.001* | 113 075-173 | 055

Children may spread COVID-19

No 106(24.4) 29(20.7) 1.00

Yes 332(75.8) 111(79.3) .24 0.78-197 | 0.40

Trust the vaccine

No 169(38.6) 20(14.3) 1.00

Yes 269(61.4) 120(85.7) 3.86 0.07-0.19 <0.001* | 3.33 1.95-5.71 <0.001*

Note: *Significant variable.
Abbreviations: COR, crude odds ratio; AOR, adjusted odds ratio; Cl, confidence interval.

Discussion

Our results indicate that 75.6% (71.9% to 78.9%) of the parents were not ready to vaccinate their children for COVID-19.
The predictors of this hesitancy were the age of the child (AOR: 2.02; 95% CI: 0.97-4.20; p=0.05) and lack of trust in the
vaccine (AOR: 3.33; 95% CI: 1.95-5.71; p<0.001). The apathy towards vaccination of children may be attributed to the
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antivaccination messaging, COVID-19 disinformation on social media,® and lack of trust in vaccines observed in this
study. This view is supported by various studies, which reported that vaccine safety is essential to upholding the public’s
trust in vaccines.?” The 24.6% of parents willing to vaccinate their children is less than the 70% global target vaccination
rate recommended by WHO,?® indicating that vaccination hesitancy, including parental refusal to vaccinate their children,
remains a public health concern. Our results are not surprising, as WHO identified vaccine hesitancy as a major threat given
its association with outbreaks and deaths from vaccine-preventable diseases.”® In line with our findings, other studies have
revealed similar results.”” However, our results are higher than the 37.0% in Canada,’® 63.7% in Turkey,’' and 57.1% in
Japan.' This difference may be attributed to the time lag between data collection. We collected data in 2022, when the
COVID-19 threat seemed lower, while most studies were done in 2021, when there were infections and deaths resulting
from COVID-19. However, these findings echo the growing concern about the support for COVID-19 vaccination.

Our results show that the parents whose children were older (aged 16 and 17 years) were more likely to have
their children vaccinated against COVID-19 as opposed to their counterparts whose children were aged below 12
years (AOR: 2.02; 95% CI: 0.97-4.20; p = 0.05). The hesitancy to vaccinate younger children may be attributed to
the perceived side effects of the vaccine among younger children compared to older children. Similar to our
results, a study conducted in Saudi Arabia revealed that parents who had children aged 5 to 11 years were almost
10 times less likely to immunize their children against COVID-19."" Similarly, in a national survey, almost 62% of
parents were hesitant to vaccinate their children aged 5 to 11 years.”’

Results in our study show that parents who had trust in the vaccine were three times more likely to have their
children vaccinated against COVID-19 (AOR: 3.33; 95% CI: 1.95-5.71; p <0.001). This may not be surprising
because other studies have reported similar views.?’ Studies show that parents are most concerned about the
serious side effects that are associated with the COVID-19 vaccine.'? Possible causes of the vaccine’s hesitancy
may have been the vaccine’s newness and a lack of strong evidence of its safety. In Uganda, requiring written
consent may cause anxiety among those planning to get vaccinated. Our results are in line with evidence from
elsewhere that reported hesitancy is mainly due to the novelty of the vaccine.*

Strengths and Limitations

Our study had a large sample size, which gives us enough power to draw a strong conclusion regarding vaccine
hesitancy. Secondly, understanding parents’ readiness to vaccinate their children aged 5 to 17 years in a rural setting
is critical in designing interventions to increase vaccine uptake among this age category. However, our study had several
limitations; we were unable to assess the parents’ wealth index and how it may influence hesitancy. Secondly, because of
the study design, we were unable to assess the causal relationship between readiness and its determinants. Additionally,
we did not assess the vaccination status of the children. This would have helped in providing information on the actual
uptake of COVID-19 vaccination to policymakers. We did not consider parents’ attitudes towards the vaccine itself and
the vaccination of their children, yet this could have influenced their readiness.

Conclusion

Our study shows that parents’ readiness to vaccinate their children aged 5 to 17 years was only 24.6%, which is
suboptimal. The predictors of hesitancy were the age of the child and a lack of trust in the vaccine. Based on our results,
the Ugandan authorities should provide health education interventions targeting parents to combat mistrust with respect
to COVID-19 and the COVID-19 vaccine and highlight the benefits of the vaccines.
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