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Objective: To investigate public uptake, attitudes and the safety of the first and second doses of COVID-19 vaccination.
Methods: This was a cross-sectional web-based survey study. A self-administered questionnaire was prepared from a literature search
and information about COVID-19 available at various resources. The developed questionnaire was validated for readability by experts
and refined in light of the feedback received from the experts and the final version was prepared. The reliability of the questionnaire
was 0.7 which shows an acceptable level of scale internal consistency. The data analysis was performed using IBM SPSS software
(version 25).

Results: A total of 513 participants completed the survey, including 311 (60.6%) women and 202 (39.4%) men. The mean age was
(31.5£12.8) years. It was found that 493 (96.1%) took the first and second doses of COVID-19 and 376 (73.3%) suffered from side
effects, of these 14% (56/376) reported the side effects to the health authorities. The most common side effects were fatigue (51.5%),
fever (42.3%), headache (39.5%), and injection site pain (37.6%). Half of the participants (50.5%) had a positive attitude towards
COVID-19 preventive measures. Females had higher odds of experiencing side effects than males OR (95% CI); 2.002 (1.312-3.056).
Individuals living in urban areas had lower odds of experiencing side effects than those living in rural areas OR (95% CI); 0.364
(0.142-0.933).

Conclusion: Vaccine uptake was massive and side effects due to the COVID-19 vaccine were common but minor. The majority of the
participants had positive attitudes towards recommended COVID-19 preventive measures. Being female and living in rural areas were
associated with experiencing side effects.
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Introduction

According to the John Hopkins University’s Coronavirus Resource Center, there is a global total of 676,609,95 COVID-
19 cases, with 6.881 million deaths and 13,338,833,19 vaccine doses administered.! Saudi Arabia had 841,469 confirmed
cases of COVID-19, with 9,646 deaths and a total of 68,534,631 vaccine doses administered.? In mid-December 2020,
the BNT162b2 mRNA vaccine developed by Pfizer-BioNTech became the first vaccine to receive approval for use in the
Kingdom of Saudi Arabia.’> (KSA) By July 2021, other three COVID-19 vaccines were approved for use in Saudi Arabia
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including the Oxford/AstraZeneca vaccine (AZD1222), Johnson & Johnson (Ad26.COV2.S), and Moderna (mRNA-
1273).

In December 2019, the onset of SARS-CoV-2 presented a formidable challenge to the world, both in terms of public
health and economics. The virus spread rapidly across the globe, leading the World Health Organization (WHO) to
declare it a pandemic and public health emergency of international concern on January 30, 2020.> COVID-19 can
manifest in a variety of clinical symptoms, ranging from no symptoms at all to acute respiratory distress syndrome
(ARDS) and multiple organ failure. Common symptoms include cough, fever, sore throat, muscle aches, headache, and
shortness of breath. In some cases, the disease can rapidly progress from pneumonia and respiratory failure to death
within the first week, likely due to a cytokine storm.® The primary mode of transmission is through human-to-human
contact, primarily through respiratory droplets.’

The impact of COVID-19 on daily life has been significant, placing a tremendous burden on healthcare workers and
governments worldwide. Coordination between manufacturers, government agencies, and healthcare professionals is
crucial, along with addressing vaccine hesitancy and providing transparent information to the public for the success of
COVID-19 vaccination programs.” To combat the spread of the disease, measures such as investigations, quarantine
implementation, and emergency hospital response have been put in place. In Saudi Arabia, effective strategies such as
curfews, travel restrictions, and limitations on social and religious gatherings, along with mask mandates and digital
technology, have been implemented to swiftly restore normal living.® The development of new vaccines has been
a game-changer in the fight against the disease, offering a critical intervention in managing its spread.” The efficacy of
the COVID-19 vaccine can be influenced by several factors such as comorbidities, behavioral factors like social
distancing, and genetic variations.'® In addition, vaccine hesitancy and reluctance have posed a significant hindrance
in achieving vaccination goals worldwide.'"'* In response, Saudi Arabia has implemented regulations such as the
issuance of health passports to individuals who have received two vaccine doses and restricting non-immunized travelers
from entering the kingdom."?

Early studies on the COVID-19 vaccine have indicated limited efficacy (33—52%) in reducing coronavirus cases after
receiving only one dose.'*'> However, multiple studies from different countries have demonstrated that a two-dose
vaccination series is necessary to achieve > 80% protection against SARS-CoV-2 infection.'®'® In Saudi Arabia, various

. . i1qe . . 19-22
studies have been conducted to assess the public’s willingness to receive the vaccine,'”

with acceptance rates ranging
from 50% to 78%. Concerns regarding safety and efficacy were identified as the primary barriers to not receiving the
vaccine.

Prior studies in Saudi Arabia mainly focused on COVID-19 vaccine acceptance and hesitancy before the government
approved the third vaccine dose. Therefore, our study aims to explore the prevalence of first and second COVID-19
vaccine doses uptake among the general public, as well as the side effects, and attitudes toward the Ministry of Health’s

(MOH) recommended preventive measures at a time when COVID-19 cases have decreased.

Methods
Study Design and Setting

This was a national cross-sectional web-based survey study conducted in the period from 30/12/2021 to 26/1/2022.

Survey Development

A self-administered Arabic language survey was prepared from a literature search and information about COVID-19
available at various resources such as the WHO website and the Saudi Arabia Ministry of Health website. The survey
consisted of four sections. The first section consisted of demographic characteristics such as age, gender, marital status,
region, and educational level. The second section explored public experiences with the COVID-19 vaccine including
previously diagnosed with PCR-positive COVID-19, uptake of the first and second COVID-19 doses, diagnosis with
PCR-positive COVID-19 after taking the first and second doses, side effects related to COVID-19 vaccine. The third
section explored attitudes towards COVID-19 prevention strategies which were assessed using four questions and the
responses were graded using 5 points Likert scale (Strongly disagree, Disagree, neither agree nor disagree, Agree,
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strongly agree). The preventive measures included; visiting crowded areas, wearing a mask, using hand sanitizer, and
washing hands regularly. The item “I often go to crowded areas” has a reversed scoring, meaning that a higher score
indicates less adherence to the preventive measure. A total attitude score of 80-100% (positive attitude), a score of 60—
79% (neutral), and a score of less than 60% (negative attitude).”® The fourth section explored different issues related to
COVID-19 such as reasons for not taking the first and second COVID-19 doses, and types of vaccines received.

Validity and Reliability of the Survey

The developed questionnaire was circulated to four experts from different geographic regions to carefully assess the
content of the questionnaire (using a scale of 1—poor to 5—excellent) and were asked to critically appraise the survey
tool. The readability of the questionnaire was assessed by randomly selected faculty members. Finally, the questionnaire
was refined in light of the feedback received from the experts and the final survey was prepared. The reliability of the
questionnaire was measured by calculating Cronbach’s alpha and it was found to be 0.7 which shows an acceptable level
of scale internal consistency.**

Sample Size

The sample size was calculated using the RAOSOFT sample size calculator based on population size with a 5% margin of
error and a 95% confidence interval for a target population of 36 million.”> The minimum required sample size was 385. An
extra 20% was added to manage any dropout and the minimum required sample size was estimated at 462 participants.

Ethical Consideration

Participants were informed about the study objective, and that their participation in the study was completely voluntary.
Electronic informed consent was provided on the cover page of the questionnaire. Confidentiality of the information was
guaranteed throughout the study period by making participants’ information anonymous and asking them to provide
honest answers. The study was conducted in accordance with the Checklist for Reporting Results of Internet E-Surveys
(CHERRIES) guidelines.?® Ethical approval was obtained from the Institutional Review Board (IRB), General
Directorate of Health Affairs, Ministry of Health (25/8/2021/IRB/-1548). One of the authors of this manuscript is
affiliated with the Ministry of Health. This study complies with the Declaration of Helsinki.

Data Analysis

The data was initially recorded in an Excel spreadsheet and underwent a thorough cleaning process to eliminate any
incomplete or outlier values. Descriptive statistics were employed to present the data, and categorical variables were
reported as frequency and percentages. To assess the overall attitude level across subgroups such as age, gender,
education level, marital status, geographical region, occupation, and residence, the Pearson Chi-Square and Kruskal—
Wallis Test were applied as appropriate. To determine the factors affecting COVID-19 incidence and potential side
effects after the first and second COVID-19 vaccine, a univariate logistic regression was conducted. Variables identified
as significant in the univariate regression analysis were included in a multivariate logistic regression model. Crude odds
ratio (OR), adjusted OR with their 95% confidence interval (CI), and p-value for each determinant were presented. The
adjusted OR takes into account the effects of other variables in the model, whereas the crude OR does not. The
significance level was set at p-value < 0.05. The statistical analysis was performed using IBM SPSS software version 25.

Results

Demographic Characteristics of the Participants

A total of 513 participants completed the survey, including 311 (60.6%) women and 202 (39.4%) men. Most participants
were <31 years 273 (53.2%). The mean age was (31.5+12.8) years. Most participants had university education level 367
(71.5%) and the majority were single 278 (54.2%). More than half of the participants were residing in the western region
279 (54.4%) followed by the central region 98 (19.1%). Table 1 summarized the demographic characteristics of the
participants (N=513).
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Table | Demographic Characteristics of the Participants

(N=513)
Frequency Percent (%)

Gender
Females 311 60.6
Males 202 394
Age
<3| years 273 53.2
32-51 years 167 326
52 years and above 73 14.2
Education level
School 146 28.5
University 367 71.5
Marital status
Single 278 542
Married 235 45.8
Geographical region
Eastern region 34 6.6
Western region 279 544
Central region 98 19.1
Northern region 10 1.9
Southern region 92 17.9
Occupation
Government 159 31.0
Private 95 18.5
Unemployed 259 50.5
Residence
Rural 19 37
Urban 494 96.3

Public Experience with the COVID-19 Vaccine
It was found that 193 (37.9%) were previously diagnosed with COVID-19, 493 (96.1%) took the first and second dose of
COVID-19, 100 (19.5%) were diagnosed with COVID-19 after taking the first and second shots of the vaccines, and 376
(73.3%) suffered from side effects, of these 14% (56/376) reported side effects to the health authorities. Table 2
summarized the public experience with COVID-19 vaccines.

Table 3 presents the determinants of the incidence of COVID-19 after the first and second COVID-19 vaccine. The
results are obtained using logistic regression analysis, and the crude odds ratios (OR) and corresponding 95% confidence

intervals (CI) and p-values are presented for each determinant. Individuals with higher education levels were 1.95 times
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Table 2 Public Experience with the COVID-19 Vaccines

Frequency Percent (%)
Diagnosed with PCR-positive COVID-19
No 320 624
Yes 193 37.6
Did you take the first and second COVID-19 vaccine shots
No 20 39
Yes 493 96.1

and second shots?

Were you diagnosed with PCR-positive COVID-19 after

taking the first

No 393 76.6
Yes 100 19.5
| did not take it 20 39
Did you suffer from side effects after COVID-19 shots?

No 117 228
Yes 376 733
| did not take vaccine 20 39

Table 3 Determinants of Incidence of COVID-19 After the First and
Second COVID-19 Vaccine

Crude OR 95% (CI) P value
Gender® 1.594 (0.997-2.54) 0.051
Age | (0.983-1.017) 0.990
Education level® 1.95 (1.23-3.09) 0.004
Marital status® 0.795 (0.512-1.233) 0.305
Occupation® 0.937 (0.604—1.454) 0.773
Residence® 0.451 (0.103-1.987) 0.293

Notes: Logistic regression. *Reference category: male; °Reference category: School,
“Reference category: Single, dReference category, Not working, “Reference category: rural.

more likely to develop COVID-19 after the first and second COVID-19 vaccine than individuals with lower education
levels. 95% CI (1.23-3.09) (p-value = 0.004). However, there was no significant association between gender, age, or
marital status and the incidence of COVID-19 after vaccination.

Table 4 presents the results of a logistic regression analysis examining the determinants of side effects after the first
and second doses of the COVID-19 vaccine. The table shows the crude odds ratio (OR), adjusted OR with their 95%
confidence interval (CI), and p-value for each determinant. The results show that gender is significantly associated with side
effects after vaccination, with females having higher odds of experiencing side effects than males OR (95% CI); 2.060
(1.3533-3.135). This association remains significant even after adjusting for other variables in the model OR (95% CI);
2.002 (1.312-3.056). The residence was significantly associated with side effects, with individuals living in urban areas
having lower odds of experiencing side effects than those living in rural areas OR (95% CI); 0.328 (0.130-0.827). This
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Table 4 Determinants of Side Effects After the First and Second COVID-19 Vaccine Doses

Crude OR 95% (CI) P value Adjusted OR 95% (CI) P value
Gender® 2.060 (1.353-3.135) <0.001 2.002 (1.312-3.056) 0.001
Age 0.997 (0.981-1.014) 0.745 - - -
Education level® 1.013 (0.639-1.605) 0.958 - - -
Marital status® 1.039 (0.685-1.575) 0.858 - - -
Occupation® 0.942 (0.622-1.427) 0.778 - - -
Residence® 0.328 (0.130-0.827) 0.018 0.364 (0.142 —0.933) 0.035

Notes: Logistic regression model. *Reference category: male; °Reference category: School, “Reference category: single, “Reference
category: Not working, *Reference category: rural.

association also remains significant after adjusting for other variables in the model OR (95% CI); 0.364 (0.142-0.933). Age,

education level, marital status, and occupation do not show a significant association with side effects after vaccination.

Reasons for Not Taking COVID-19 Vaccines

Reasons for not taking the first and second doses of the vaccines were side effects (42.6%), fear of getting infection after
vaccination (23.1%), hesitance (23.1%), and feeling that vaccines are ineffective against COVID-19 (Figure 1).

Side Effects

Participants reported several side effects related to COVID-19 vaccines shots. The most common side effect was fatigue
(51.5%), fever (42.3%), headache (39.5%), and injection site pain (37.6%). However, sleeping disturbances, dizziness,
swelling at the injection site, nausea, and stress were uncommon and were presented in 13.8% to 10.5% of the
participants (Figure 2).

Attitudes Toward COVID-19 Preventive Measures
The highest mean attitude items score was for the question about “regularly wearing a mask™ and the lowest mean score
was for the question ‘I often go to crowded arecas’ (Table 5).

Half of the participants had positive attitudes, 40.7% had neutral attitudes and 8.8% had negative attitudes about
COVID-19 preventive measures (Table 6).

50% 46.20%
45%

40%

35%

30%

25% 23.10% 23.10%

20%

15%

10% 7.60%

Side effects I may get infected after I am hesitant Covid-19 vaccine is in
vaccination effective

Figure | Reasons for not taking the first and second COVID-19 doses.
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Figure 2 Side effects after taking the first and second shots of COVID-19.

Discussion

We conducted a study to determine the prevalence of the first and second COVID-19 vaccine dose uptake among the
public, as well as their experiences and attitudes towards COVID-19 prevention strategies. Our findings revealed a high
prevalence rate of COVID-19 vaccination uptake (96%). In contrast, during the first quarter of 2021, a study among 1935
adult participants from the general population in Saudi Arabia found that the rate of the vaccine uptake was 22.4%.%’
This finding may indicates a growing understanding of the importance of vaccination to control the COVID-19 disease.
In the current study although approximately three-quarters of participants experienced side effects, there were mostly
minor. Additionally, half of the participants had positive attitudes towards COVID-19 prevention strategies. Being female
and living in rural areas were associated with experiencing side effects.

The side effects of COVID-19 vaccination have become well-known, as evidenced by several studies.”® ' With over
200 vaccines currently undergoing preclinical trials,* it is important to conduct active pharmacovigilance studies and
maintain an active reporting system for any side effects that may occur. Among the reported side effects, pain at the
injection site is the most commonly observed.”®*® Our study found that body pain, fever, headache, and injection site
pain were the most frequently reported side effects, with a higher incidence among women compared to men, which is
consistent with previous research.®** Hormonal and psychological factors may contribute to this gender discrepancy.*
Intranasal COVID-19 vaccines present a potential alternative to reduce the discomfort typically associated with injection

site pain.**

Table 5 Public Attitudes Towards COVID-19 Preventive Measures

Strongly Disagree Disagree Neither Agree Agree Strongly Agree | Mean Score of
Frequency (%) Frequency (%) Nor Disagree Frequency (%) Frequency (%) Each Item
Frequency (%)

| often go to 91(17.7%) 191(37.2%) 146 (28.5%) 56 (10.9%) 29 (5.7%) 35
crowded areas*

| regularly wear 9 (1.8%) 26 (5.1%) 88 (17.2%) 149 (29%) 241 (47%) 4.1
a mask

| regularly use 24 (4.7%) 46 (9%) 134 (26.1%) 134(26.1%) 175(34.1%) 3.8
hand sanitizer

| regularly wash 12 (2.3%) 20 (3.9%) 106 (20.7%) 169(32.9%) 206(40.2%) 4
my hands

Note: *Reversed scoring.
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Table 6 Overall Attitude Level Across Subgroups

Subgroups Score Attitude P value*
Positive Neutral Negative
100-80% 79-60% <60%
Total N=5I13 259(50.5%) 209(40.7%) 48(8.8%)
Gender 0.267
Females 164(32%) 124(24.2%) 23(4.5%)
Males 95(18.5%) 85(16.6%) 22(4.3%)
Age Mean Rank 257.98 239.06 219.65 0.160%
Education level 0.623
School 75(14.6%) 61(11.9%) 10(1.9%)
University 184(35.9%) 148(28.8%) 35(6.8%)
Marital status 0.080
Single 132(25.7%) 115(22.4%) 31(6%)
Married 127(24.8%) 94(18.3%) 14(2.7%)
Occupation 0.707
Government 85(16.6%) 61(11.9%) 13(2.5%)
Private 51(9.9%) 35(6.8%) 9(1.8%)
Unemployed 123(24%) 113(22%) 23(4.5%)
Residence 0.477
Rural 7(1.4%) 10(1.9%) 2(0.4%)
Urban 252(49.1%) 199(38.8%) 43(8.4%)
Diagnosed with PCR-positive 0.151
COVID-19
Yes 106(20.7%) 75(14.6%) 12(2.3%)
No 153(29.8%) 134(26.1%) 33(6.4%)
Did you take the first and second 0.592
COVID-19 vaccine shots
Yes 250(48.7%) 201(39.2%) 42(8.2%)
No 9(1.8%) 8(1.6%) 3(0.6%)
Were you diagnosed with PCR- 0.840
positive COVID-19 after taking the
first and second shots
Yes 51(9.9%) 42(8.2%) 7(1.4%)
No 199(38.8%) 159(31%) 35(6.8%)
| did not take 9(1.8%) 8(1.6%) 3(0.6%)
COVID-19 vaccine
(Continued)
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Table 6 (Continued).

Subgroups Score Attitude P value*
Positive Neutral Negative
Did you suffer from side effect after 0.729
COVID-19
Yes 189(36.8%) 157(30.6%) 31(6%)
No 62(12.1%) 44(8.6%) 10(1.9%%)
| did not take 8(1.6%) 8(1.6%) 4 (%1.2%)

COVID-19 vaccine

Did you receive the third booster 0.522
dose of COVID-19 vaccine shots

Yes 105(20.5%) 75(14.6%) 19(3.7%)

No 154(30%) 134(26.1%) 26(5.1%)

Note: *Chi square test, Significant p-value < 0.05. *Kruskal-Wallis test.

Several studies have documented public reluctance toward receiving COVID-19 vaccines.'”> However, in the
present study, there was a high prevalence of first and second COVID-19 vaccine uptake. This could potentially be
attributed to the rules, regulations, and strategies implemented by healthcare authorities in Saudi Arabia. For instance,
health authorities in Saudi Arabia mandated the uptake of both the first and second doses of the COVID-19 vaccine. To
aid in tracking vaccination status, a mobile application called Tawakkalna® was developed and widely utilized by the
public. Individuals who declined vaccination were denied entry to numerous government and private establishments
throughout Saudi Arabia, as their vaccination status was checked through the Tawakkalna®™ mobile application. This has
increased the number of vaccinated individuals in Saudi Arabia.

In the current study, side effects were the most common reason for individuals not taking the first and second doses of
the COVID-19 vaccine. Hesitancy was the third most common reason for not taking the vaccine, and it seems that the
rate of vaccination uptake decreased with the number of doses taken. However, earlier studies showed that people had
significant concerns about the safety of the vaccine.'®*"*** Our study found that participants had a positive attitude
toward wearing masks and regularly washing their hands, which is consistent with findings from previous studies.’®*
However, participants had a more neutral attitude toward visiting crowded places, which is a high-risk behavior for
COVID-19 transmission. This highlights the need for continued public education and communication on the importance
of avoiding crowded places to reduce the spread of the virus. Interestingly, a recent study conducted on the Saudi
population found positive attitudes towards COVID-19 preventive measures were associated with increasing age.>®

The findings of our study suggest that the public’s fear of COVID-19 vaccination has decreased compared to when
the vaccines were first introduced.'®?'** However, it is important to continue awareness strategies and remain vigilant
about public attitudes towards prevention strategies. Our study also found that attitudes toward COVID-19 prevention
measures, such as wearing masks and washing hands regularly, have improved and are becoming more habitual even as
COVID-19 cases decline.

Strengths and Limitations

This study explored the reasons behind COVID-19 vaccine refusal. However, the majority of participants were from the
western region, which prevented further analysis stratified by region. Additionally, a relatively small number of
participants lived in rural areas compared to those living in urban areas. Lastly, the study was self-administered,
which could be subject to recall bias.
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Conclusion and Recommendations

The vaccine uptake in Saudi Arabia was massive, and 20% of participants were diagnosed with COVID-19 after taking
the first and second doses of the COVID-19 vaccine. Most participants reported side effects, including fatigue, fever,
headache, and injection site pain. However, a relatively low percentage of participants reported these side effects to the
health authorities. The majority of participants had a positive to neutral attitude towards COVID-19 preventive measures.
However, the uptake of the first and second doses of the COVID-19 vaccine was not significantly associated with
a positive attitude toward prevention measures. Overall, the results suggest that while many people are adhering to
recommended preventive measures such as mask-wearing and hand hygiene, there is still room for improvement in terms
of avoiding crowded places and increasing awareness of the risks associated with COVID-19. The survey results provide
valuable insights into the general population’s attitudes and experiences with the COVID-19 vaccine. However, further
research may be needed to understand the underlying factors influencing these attitudes and behaviors.
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