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Introduction: Since the COVID-19 pandemic started, it has significantly impacted health systems and societies worldwide. Pregnancy increases the risk of severe illness when associated with COVID-19. Pregnant women are likely to experience COVID-19-related pregnancy complications however many of them were hesitant to receive the vaccine. This study aimed to assess the acceptance and hesitancy of COVID-19 vaccination among pregnant women in Jeddah.



Methods: The present study utilized a descriptive cross-sectional research design to include pregnant women through convenience sampling at the obstetrics and gynecology outpatient department and antenatal ward at King Abdul-Aziz Medical City, Jeddah. Data was collected from August to October 2022 using a structured questionnaire.



Results: Approximately one-third of the 264 participants (36.4%) strongly disagreed that they had developed immunity against COVID-19. More than half of them (61% and 66.3% respectively) had heard that the vaccine was unsafe for them and their babies during pregnancy, and it would contain the COVID-19 virus. However, half of them 50% agreed that vaccination would ease precautionary measures. A high acceptance score toward COVID-19 vaccination was observed among pregnant women working in the health sector. The most frequently reported reason for vaccination refusal was the belief that it was unsafe for the mother and her baby during pregnancy.



Discussion: Most of the participants perceived their susceptibility to COVID-19 infection as low and were hesitant to take the vaccine because of their worry about its effectiveness. However, they indicated a willingness to take the vaccine if it was mandatory and if they received adequate information about it. These findings correspond with previous studies conducted in Saudi Arabia that explore the reluctance of pregnant and breastfeeding women to receive COVID-19 vaccination.
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1 Introduction

The COVID-19 pandemic was initiated by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) and was first documented in Wuhan, China, at the end of 2019 (1). Globally, it has led to over 496 million cases and approximately 6 million deaths (2). In Saudi Arabia, up until 2022, the Ministry of Health reported a total of 752,078 confirmed COVID-19 cases and 9,060 deaths (3). It is important to note that pregnancy is a significant factor that increases the risk of severe illness when associated with COVID-19 infection (4). This heightened vulnerability can be attributed to transient immunosuppression and physiological changes in the respiratory and cardiovascular systems during pregnancy (5–8). A study in Saudi Arabia from March to October 2020 revealed a prevalence rate of 4.2% among pregnant women. Notably, 62% of these women were asymptomatic at diagnosis, and there was one reported death due to respiratory failure in this group (9).

Pregnant women are more likely to experience COVID-19-related pregnancy complications, such as preterm deliveries, neonatal intensive care unit admissions, and even mortality when infected with the virus (10). Several studies have demonstrated that pregnant women are highly susceptible to the SARS-CoV-2 virus, resulting in severe symptoms and worsened pregnancy outcomes (4, 11, 12). Furthermore, research from China and the United States has indicated a comparable risk of severity among pregnant patients when compared to the general population (13–15).

Symptoms of COVID-19 in pregnant women encompass fever, fatigue, dyspnea, and cough, with severity ranging from mild to severe instances, potentially progressing to acute respiratory distress syndrome, which can adversely affect the gastrointestinal, cardiovascular, and neurological systems, leading to multiple organ failures (16). Notably, Breslin et al. (14) reported two cases of maternal mortality, while Liu et al. (11) described several organ dysfunction syndromes, including acute respiratory distress syndrome resulting in fetal loss. Additional COVID-19-related pregnancy comorbidities include maternal hyperglycemia, hypertension, pneumonia, and venous thromboembolism (17, 18). Furthermore, there have been reports of increased intensive care unit admissions, mechanical ventilation, caesarean sections, intubations, miscarriages, preeclampsia, coagulopathy, and premature rupture of membranes among pregnant women infected with COVID-19 (19). Infant complications resulting from COVID-19 infection during pregnancy include prematurity, low birthweight, intrauterine transmission of infection, stillbirth, and fetal growth restriction (20–24).

In response to the negative consequences of the pandemic, governments have implemented preventive measures to curb the virus's spread. These measures encompass working from home, school closures, and the suspension of recreational and social activities. Preventive strategies such as hand washing, social distancing, and COVID-19 vaccination have been employed (25). The WHO has introduced The Global COVID-19 Vaccination Strategy to minimize deaths, reduce severe diseases, and mitigate the impact on healthcare systems, while facilitating the resumption of socioeconomic activities and reducing the risk of new variants. This is contingent on achieving widespread immunity by fully vaccinating at least 70% of the world's population, which includes most adults, adolescents, and individuals at risk for severe disease, including pregnant women (26). A study from Brazil highlighted the dynamics of COVID-19 vaccine uptake among pregnant women, showing an uptake rate of 53%. Factors influencing vaccine uptake included age, more antenatal care appointments, and a history of child loss (27).

Despite the recommendations of the Saudi Ministry of Health, which encouraged receiving COVID-19 vaccines as a preventive strategy for both males and females, including the elderly and pregnant women (3), many pregnant women have expressed vaccine hesitancy due to concerns about its safety during pregnancy and lactation. This hesitancy has hindered the vaccination strategy (10, 28). Factors influencing COVID-19 vaccine acceptance among pregnant women were being mandatory vaccination in many countries (29), to unclear information regarding the advantages, safety, and effectiveness of the vaccine, as well as fears of side effects for both the pregnant woman and her fetus, preference for other methods of COVID-19 prevention, and concerns that the vaccine could lead to COVID-19 infection (10, 30).

Nurses and midwives can play a significant role in preventing the spread of COVID-19 among pregnant women by assessing the factors contributing to vaccine hesitancy, outlining strategies to address these concerns, promoting preventive measures, and adhering to strict hygiene and isolation protocols in maternity wards. Additionally, they should provide comprehensive care to pregnant women infected with COVID-19, including monitoring vital signs, maintaining electrolyte balance, preventing dehydration, and offering psychological support (31, 32). Furthermore, they should engage in postnatal education and enlightenment programs (33).

In the Middle East, there is a paucity of studies concerning acceptance and hesitancy about COVID-19 vaccination among pregnant women, with most research focused on the adult general population and healthcare workers. However, a study conducted in Saudi Arabia focused on examining pregnant women's acceptance and hesitancy, revealing that pregnant women and those planning to become pregnant had a moderate score in terms of their perceptions of COVID-19 vaccination, reluctance, perceived benefits, and reasons for action (34). Previous studies have highlighted significant variations in COVID-19 vaccination acceptance rates and hesitancy among pregnant women in different countries. Therefore, it is essential to assess the hesitancy and acceptance of COVID-19 vaccines among pregnant women in Saudi Arabia to understand the factors influencing their decisions and design programs that empower women to make informed choices based on current scientific evidence. This approach will not only promote pandemic prevention but also enhance women's healthcare in general.



2 Materials and methods


2.1 Study design and setting

A descriptive cross-sectional design was employed in this study to assess the acceptance and hesitancy of COVID-19 vaccination among Saudi pregnant women. The study was conducted at the antenatal and gynecology ward (Ward 1), as well as the obstetrics and gynecology outpatient department (OPD), in King Abdulaziz Medical City, Western Region.



2.2 Sample and sampling

The study included 264 pregnant women equally recruited from the ward and the OPD, using convenience sampling. This nonprobability sampling method relies on readily available data sources. The inclusion criteria were Saudi women aged 18 years or older, who were able to read and write, and willing to participate in the study. The sample size was determined using G-Power online calculator, considering the average monthly admissions in the ward and the antenatal care visits at the outpatient department, with a confidence level of 95% and a margin of error of 5%.



2.3 Instrument and data collection

Data was collected from August to October 2022 using a self-administered structured questionnaire adapted from previous studies (34, 35). The questionnaire is divided into five sections. The first section gathers demographic characteristics like age, education, occupation, medical history, gestational age, number of pregnancies, children, previous COVID-19 infection, and vaccination status. The second section assesses perceptions of COVID-19’s severity and susceptibility, including personal experiences and perceived risk in Saudi Arabia. The third section explores hesitancy towards the COVID-19 vaccine, addressing concerns about safety, allergies, misinformation, and vaccine components. The fourth section delves into the perceived benefits of vaccination, such as easing precautionary measures and protecting against COVID-19 complications. The final section focuses on reasons for receiving the COVID-19 vaccine, including mandatory policies, public acceptance, and the need for adequate information. Each item was scored using a five-item Likert scale ranging from 1 (Strongly disagree) to 5 (Strongly agree). The questionnaire was developed in English, then translated into simple Arabic using competent services then back-translated into English and revised accordingly to ensure that the intended meaning of the items is kept.

The validity of the questionnaire was confirmed by a panel of experts in the nursing and obstetrics fields who rated each item in terms of its relevance to the underlying construct and clarity. Then I-CVI and S-CVI/Ave were computed. To confirm the reliability of the questionnaire, the degree of error was assessed through pilot testing to make sure it was sufficiently comprehensive and well-structured. The reliability results through Cronbach's Alpha testing for Likert scales was (0.824) which was satisfactory. A pilot study was conducted by distributing the questionnaire to 53 pregnant women (20% of the sample size) who met the inclusion criteria to assess its completeness and applicability. No modifications were needed and collected data for piloting was not a part of the whole study.



2.4 Data analysis

The collected data was coded for entry and analyzed using statistical software (SPSS) version 28 for Windows. Descriptive statistics, such as frequencies, percentages, means, and standard deviations, were used to present the data. Inferential statistics, including ANOVA test and Pearson correlation, were employed to examine the association and significance of comparisons between study variables. A P-value of ≤0.05 was considered statistically significant.



2.5 Ethical consideration

The study was conducted with the approval of the Research Unit at the College of Nursing, King Abdullah International Medical Research Center, and the Institutional Review Board at King Abdulaziz Medical City-Western Region (IRB Approval No: IRB/1218/22). The researcher explained the study's aim and obtained informed consent from each participant; also, they were assured of the voluntary nature of their participation, with the right to discontinue or refuse to participate at any time. Confidentiality and privacy of responses were maintained.




3 Results

Among the 264 women surveyed with a response rate of 100%, equally recruited from the ward and the OPD, 45.1% were less than 30 years old, 43.6% had a high school education, and 65.2% were housewives. Results from the medical history data indicated that over half of the participants 56.1% had no pre-existing medical conditions, while 17.4% had diabetes mellitus. More than half of the participants were in their third trimester of pregnancy, and had 1–3 children 60.2% and 54.9%, respectively. Further, 68.2% of them had not experienced a previous COVID-19 infection (Table 1). Concerning COVID-19 vaccination, 41.7% of the participants had received two vaccine doses of those only 0.4% received during pregnancy while 6.8% had not been vaccinated (Figure 1).


TABLE 1 Basic demographic characteristics of the participants.
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FIGURE 1
COVID-19 vaccination among the participants.


Regarding to perception of COVID-19 severity and susceptibility, more than one-third of the participants 36.4% strongly disagreed that they had developed immunity against COVID-19 infection. Additionally, 32.6% of them strongly disagreed that people they know had experienced a mild form of COVID-19, while 24.6% disagreed that the infection is not serious. On the other hand, almost half 48.9% of the participants agreed that the likelihood of contracting a COVID-19 infection is low in Saudi Arabia (Table 2).


TABLE 2 Perception of COVID-19 severity and susceptibility among the participants.
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Considering hesitancy to receive COVID-19 vaccination, more than half of the participants 61%, 61.7%, and 56.8%, respectively reported that they had heard that the vaccine is unsafe for them and their babies during pregnancy, blood clotting is a common side effect of the vaccine, and they were uncertain about its effectiveness during pregnancy (Table 3).


TABLE 3 Hesitancy to receive COVID-19 vaccination among the participants.
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As regards perception of benefits of COVID-19 vaccination, half of the participants 50% agreed that vaccination would alleviate the precautionary measures, including lockdown, quarantine, work permit, and travel bans. Additionally, 40.9% of them agreed that COVID-19 complications are more serious in pregnant women and that the vaccine would provide protection (Table 4).


TABLE 4 Perception of benefits of COVID-19 vaccination among the participants.
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Reasons for receiving COVID-19 vaccination were variable, less than half of the participants 45.8%, 45.8%, and 41.3%, respectively agreed that they would only take the COVID-19 vaccine if it was made mandatory and widely accepted by the public, or if they were provided with adequate information about it (Table 5).


TABLE 5 Reasons for receiving COVID-19 vaccination among the participants.
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The results revealed significant differences in the perception scale scores based on the number of children a participant had (P = 0.026) with participants with a higher number of children were found to have higher scores. Regarding the hesitancy scale, significant differences in scores were identified based on occupation and the vaccination status variables (P = 0.003 and P = 0.033, respectively). Participants working in the health sector exhibited lower hesitancy scores compared to others while non-vaccinated participants had a higher mean score compared to vaccinated participants. The study also demonstrated significant differences in the scores of the benefits and reasons scales based on gestational age (P = 0.020). Participants in the second trimester had lower mean scores compared to others in both the benefits and reasons for COVID-19 vaccination scales. Furthermore, significant differences in the scores of the reasons scale based on gestational age were observed (P = 0.010). Participants in the second trimester had lower mean scores compared to others in both the benefits and reasons for COVID-19 vaccination scales (Table 6). The Pearson correlation coefficients revealed significant relationships among participants' perceptions of COVID-19 severity, vaccine hesitancy, perceived benefits, and reasons for vaccination (Table 7).


TABLE 6 Basic demographic characteristics of the participants by perception, hesitancy, benefits, and reasons scale.
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TABLE 7 Correlation between perception, hesitancy, benefits, and reasons scales.
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4 Discussion

In the present study, approximately half (48.9%) of the participants agreed that the likelihood of contracting a COVID-19 infection is low in Saudi Arabia. This perception aligns with the reported decrease in COVID-19 cases in the country from 13.7% to 10.9%. These reductions reflect the effectiveness of the implemented prevention strategies (3, 36).

The most reported reasons for hesitancy to receive COVID-19 vaccination among the study participants were their concerns about the vaccine safety, side effects and effectiveness during pregnancy. These findings are consistent with a study conducted by Goncu Ayhan et al. (37), which aimed to assess acceptance and hesitancy toward COVID-19 vaccines among pregnant women. The study found that those who would refuse the vaccine cited a lack of data on COVID-19 vaccine safety during pregnancy and potential harm to the fetus as their main concerns. These findings can be due to the exclusion of pregnant women from clinical trials.

Half of the participants in the present study stated that vaccination would ease precautionary measures, including lockdowns, quarantine, work permits, and travel bans. Additionally, 40.9% of them believed that COVID-19 complications are more severe during pregnancy and that the vaccine would protect them. These results are in line with a study conducted to assess the attitude toward COVID-19 vaccination among pregnant and breastfeeding women in Italy, which revealed that a significant percentage of the pregnant women believed they were at a considerable risk of contracting SARS-CoV-2, emphasizing the importance of receiving the COVID-19 vaccine (38).

Less than half of the participants in the present study agreed that they would only take the COVID-19 vaccine if it was made mandatory or widely accepted by the public. These findings correspond with a study conducted in Saudi Arabia, which aimed to explore the acceptability and reluctance of pregnant and breastfeeding women to receive COVID-19 vaccination. The study reported that about half of the women stated they would receive the COVID-19 vaccine if it were recommended for pregnant and breastfeeding women (39).

Significant differences in perception scores of COVID-19 severity and susceptibility were found based on the number of children, where participants with a higher number of children had higher scores on the scale. This can be explained by the heightened worry and concern of the mothers about themselves and their children. However, no such correlation was identified between COVID-19 vaccine perception scores of severity and susceptibility and the number of children (P > 0.05) in a study conducted by Goncu Ayhan et al. (37) in Turkey.

Furthermore, significant differences in hesitancy scale scores were observed based on occupation and COVID-19 vaccination status, with participants working in the health sector having lower scores compared to others. This could be attributed to the increased health awareness among those in the health sector regarding the importance of vaccination. This finding contrasts with a cross-sectional study that found no statistically significant relationships between COVID-19 vaccine acceptance and occupation status among the participants (39).

Moreover, participants who had not received the COVID-19 vaccine exhibited higher mean scores for hesitancy, which accounts for their decision to not get vaccinated. This is consistent with the results of an institutional-based cross-sectional study conducted by Mose and Yeshaneh (10) in an antenatal care clinic in Southwest Ethiopia, which revealed that pregnant women who exhibited hesitancy toward the influenza H1N1 vaccine displayed similar concerns regarding COVID-19 vaccination.

The results of the benefits and reasons for receiving the vaccine scales showed significant differences in scores among participants in the second trimester, who had lower mean scores compared to others. Another study found no significant relationship between gestational age and the scores of benefits and reasons for receiving the vaccine scales (39).

The study's findings highlight the vital role of healthcare providers in the vaccination decision-making process of pregnant women. These professionals are pivotal in enhancing vaccine acceptance, particularly by offering tailored health education during antenatal visits that focuses on the severity of COVID-19, the susceptibility of pregnant women to the infection, and the benefits of vaccination. The provision of printed materials outlining preventive strategies and the safety of COVID-19 vaccines can further support their efforts in improving vaccine uptake among this population.

A notable limitation of this study is the use of a self-administered survey instrument, which raises concerns regarding the risk of response bias. Additionally, the employment of non-probability sampling may restrict the generalizability of the study's results. These methodological limitations suggest that future research should employ more robust sampling techniques to enhance the representativeness and reliability of the data.

To contribute to the growing body of knowledge on the subject, further research should be undertaken in diverse settings. This research should prioritize the evaluation of the safety of COVID-19 vaccines specifically in pregnant women, addressing their unique healthcare needs. In the clinical context, counseling services should be provided to pregnant women. These sessions should address their specific concerns related to COVID-19 vaccination. By doing so, healthcare professionals can play a crucial role in enhancing awareness and acceptance of the COVID-19 vaccine among pregnant women.

The findings of the present study showed that the majority of participants perceived a low susceptibility to COVID-19 infection and expressed hesitancy toward the vaccine, with uncertainty about its effectiveness. However, they indicated a willingness to receive the COVID-19 vaccine if it was made mandatory and if they were provided with adequate information.
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