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Background: Pregnant women exhibit COVID-19 vaccine hesitancy due to concerns regarding potential risks to their babies, doubts 
about vaccine efficacy, and limited access to information. Therefore, this study aims to estimate COVID-19 vaccine uptake and factors 
associated with pregnant women in Mogadishu, Somalia.
Methods: A cross-sectional study was conducted on pregnant women using a questionnaire covering socio-demographic information, 
pregnancy-related characteristics, perceptions about the COVID-19 vaccine, and vaccination status. Univariable and multivariable 
logistic regression analyses were utilized to identify factors associated with the outcome variable.
Results: Among the 400 pregnant women who participated in this study, 26.8% had received a COVID-19 vaccine dose, with only 
14.9% receiving it during pregnancy. Reasons for not receiving the vaccine included a lack of information about the vaccine (47.4%), 
concerns about its adverse effects on personal health (33.8%), misconceptions regarding impacts on fertility or menstrual cycles 
(14.3%), belief in the vaccine’s inefficacy (3.4%), and fears about adverse effects on their fetus. In multivariable logistic regression, 
pregnant women with a history of chronic diseases (AOR=3.27, 95% CI=1.992–6.145), those who perceived themselves at risk of 
contracting COVID-19 (AOR=3.81, 95% CI=2.11–5.10), those who believed that the vaccine was accessible to them (AOR=4.34, 
95% CI=2.915–6.165), and those who discussed the COVID-19 vaccine with their healthcare provider (AOR=3.91, 95% CI=2.123– 
7.878) were more likely to receive the COVID-19 vaccine compared to their counterparts.
Conclusion: Pregnant women in Mogadishu, Somalia, face challenges with sub-optimal covid-19 vaccine uptake. Implementations 
should improve awareness of COVID-19 risks and facilitate discussions between healthcare providers and pregnant women. In 
addition, efforts to provide reliable information about the vaccine, alleviate concerns about its adverse effects, and dispel misconcep-
tions about fertility, menstrual cycles, efficacy, and foetal impact are crucial.
Keywords: COVID-19 vaccine uptake, willingness, hesitancy and acceptance, factors associated, pregnant women, Mogadishu, 
Somalia

Background
The global impact of COVID-19 has been substantial, contributing significantly to both morbidity and mortality among 
various populations, particularly vulnerable groups.1 According to the World Health Organization (WHO), as of 
November 22, 2023, there have been 772 million confirmed cases of COVID-19, resulting in 6 million reported deaths 
worldwide.2 In the battle against this pandemic, the development and authorization of COVID-19 vaccines stand as 
pivotal milestones. These vaccines, authorized for emergency use across the globe, have played a crucial role in curbing 
the spread of the virus and reducing severity and hospitalizations.3,4

Pregnant women face an equivalent likelihood of contracting the infection compared to the general population or non- 
pregnant individuals. However, it included a high-risk group for COVID-19, and they might experience more severe 
symptoms and are at a higher risk of hospitalization or admission to intensive care units (ICUs) due to various physiological, 
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mechanical, and immunologic alterations during pregnancy.5 COVID-19 infection during pregnancy has been associated with 
multiple adverse outcomes, including preeclampsia, preterm birth, and stillbirth.5,6 Hence, both the World Health Organization 
(WHO) and the Centers for Disease Control (CDC) have recommended administering the COVID-19 vaccine to pregnant, 
postpartum, and breastfeeding women to mitigate infection risks and improve pregnancy outcomes.5,6

Several studies have reported varying vaccine uptake rates among pregnant women, with uptake percentages ranging 
from 27.5% to 53.46% in different study settings.5–8 Numerous factors contribute to low COVID-19 vaccine uptake, 
including higher income and education, concerns about potential harm to the baby, doubts regarding vaccine efficacy, and 
insufficient information about the vaccine.5,8–13 Conversely, other studies have identified certain positive predictive 
factors associated with vaccine uptake among pregnant women, such as having multiple children, being above 40, 
accessibility to vaccination, and trust in vaccine effectiveness.14 However, vaccine COVID-19 vaccine hesitancy remains 
prevalent, especially among pregnant populations in Sub-Saharan African countries. This hesitancy poses a significant 
risk since vaccines like Moderna or Pfizer-BioNTech, recommended for pregnancy and breastfeeding, face considerable 
COVID-19 vaccine hesitancy in these regions.5,14

In Somalia, a high portion of the population is young individuals, with 38% being females of reproductive age, 
exhibiting a notably high fertility rate of 6.2 children per woman.15 In 2022, the prevalence of COVID-19 among 
pregnant women residing in Mogadishu was recorded at 34%, a figure closely aligned with the 44.8% seroprevalence 
found in a prior study among the general population in 2021.16,17 However, despite the absence of documented data on 
COVID-19 vaccine uptake among the general populace in Somalia, studies among healthcare workers reported vaccine 
coverage ranging from 20% to 54.3%. This raises questions about the acceptance of vaccines among healthcare workers, 
prompting speculation on how this situation might translate to pregnant women.18–20 Hence, this study hypothesizes 
a low uptake of vaccines among pregnant women, despite the availability of vaccines, as numerous African studies 
within the same cultural factors reported.12,21–23 Moreover, investigations into children’s vaccine uptake in Somalia have 
highlighted low rates attributed to maternal misconceptions about vaccines.24,25

This study is vital because it identifies COVID-19 vaccine hesitancy rooted in cultural and social factors, ultimately 
enabling tailored educational campaigns to combat misinformation. In addition, it guides future pandemic preparedness, 
ensuring more effective and equitable responses to health crises. Moreover, it informs policymakers, aiding resource 
allocation and policy adjustments to achieve higher coverage. Furthermore, it facilitates proactive containment measures 
and the protection of vulnerable populations. Finally, sharing uptake information builds trust in public health systems and 
contributes to global health security by controlling transmission in Somalia and on a global scale. Therefore, this study 
aims to estimate COVID-19 vaccine uptake and factors associated with pregnant women in Mogadishu, Somalia.

Method
Study Design and Period
An institutional-based cross-sectional study was conducted among pregnant women from September 1 to November 30, 2022.

Study Area
Mogadishu, the capital, and most densely populated city of Somalia houses the healthcare institution selected for this 
study under the administration of the Somali government. De Martino Hospital, a public general hospital with four main 
specialities in the eastern part of Mogadishu, provides free services to the community. It was a pivotal centre for 
managing severe COVID-19 cases during the initial and subsequent waves in Somalia. Presently, it functions as a general 
hospital catering to the needs of ordinary patients. Given its substantial patient volume and active involvement in the 
community, De Martino Hospital was an optimal choice for our study.

Study Population and Eligibility Criteria
The study encompassed all pregnant women attending the antenatal care clinic at De Martino Hospital, regardless of age 
or gestational stage, who provided consent to participate. Exclusions were made for individuals who were mentally unfit, 
unable to communicate verbally, or had hearing impairments.

https://doi.org/10.2147/IDR.S471674                                                                                                                                                                                                                                   

DovePress                                                                                                                                                      

Infection and Drug Resistance 2024:17 3934

Dirie et al                                                                                                                                                             Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Sample Size and Sampling Techniques
A standardized formula for cross-sectional studies was used to determine the required sample size.26 The formula used was 
n = Z²

α/2 P(1 – P)/d², where Z²
α/2 corresponds to 1.96, P represents the estimated proportion of Covid-19 vaccine acceptance 

obtained from a previous similar study conducted in Cameron,12 and d denotes the desired precision level of 0.05. 
Consequently, our study required a total sample size of 361 respondents, including a 10% non-response rate. However, 
this study recruited a total of 400 participants. A simple random sampling technique was used to select the study 
participants.

Research Instrument and Quality Control
A well-structured, reliable, and validated questionnaire was developed through an extensive literature review and 
assessed by three field experts.1,4,6–8,10–14,18–24 Initially formulated in English, the questionnaire underwent meticulous 
forward-backwards translations by a language expert to ensure consistency. The Somali version of this tool was utilized 
for data collection. Content validity was evaluated by three external specialists in Infectious Diseases, Gynecology, and 
Epidemiology using the Item Objective Congruence (IOC) method.27 Following this, a pilot study involving 25 
participants with similar characteristics was conducted to enhance the questionnaire’s reliability and improve respondent 
comprehension, resulting in a satisfactory Cronbach’s Coefficient alpha value of 0.79.

The primary outcome variable was self-reported receipt of COVID-19 vaccines. Respondents reporting receipt of one 
or more doses were categorized as vaccinated, while those reporting no receipt of any dose were classified as 
unvaccinated. Those who had not received any dose were further queried about their reasons for not being vaccinated. 
Participants indicating vaccine receipt were then asked about the number of doses received, the vaccine type, and 
whether it was administered pre-pregnancy or during pregnancy.28

The questionnaire’s independent variables encompassed three sections: (i) Socio-demographic characteristics, such as 
maternal age, marital status, employment status, and maternal and spouse education levels. ii) Pregnancy-related 
characteristics, including gestational age, Gravidity or parity, history and number of abortions, history of tetanus 
vaccination, and chronic comorbid diseases. iii) Respondents’ perceptions regarding the COVID-19 vaccine, including 
their beliefs regarding COVID-19 risks, levels of perceived risk, awareness of the availability of COVID-19 vaccines in 
Somalia, vaccine acceptability, discussions about COVID-19 vaccines with healthcare providers, and the individuals 
involved in such discussions. iv) Details about the COVID-19 vaccination status, including whether participants received 
a dose, reasons for non-receipt if applicable, type and number of doses received, and whether it was administered pre- 
pregnancy or during pregnancy.

Data Collection Procedure
Two licensed medical professionals underwent a one-day training session to enhance their comprehension of the 
questionnaire’s content. Their responsibilities encompassed assessing the eligibility of mothers for study participation, 
elucidating the study’s objectives to eligible participants, and soliciting their involvement. Upon agreement to participate, 
individuals either signed a consent form or utilized fingerprinting for illiterate participants. Subsequently, the medical 
professionals conducted face-to-face interviews in a confidential setting after the women received ANC service. Each 
interview, utilizing the research instrument, lasted approximately 20 minutes per participant.

Data Analysis Procedure
The data underwent a rigorous process involving cleaning, coding, and entry into an Excel spreadsheet, which was then 
imported into SPSS version 20 (SPSS, Chicago, IL License) for comprehensive analysis. Descriptive statistics was used, 
and data presented frequencies with percentages due to all variables being categorical variables. Univariable and 
multivariable logistic regression analyses were used to identify factors associated with outcome variables. Variables 
displaying a p-value of ≤0.20 in the univariable logistic regression were selected as candidates for inclusion in the 
multivariable model. Bursac et al29 highlighted that variables exhibiting a p-value of ≤0.20 in univariate logistic 
regression might be substantially associated with the final model’s outcome, potentially due to confounding variables. 
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The Hosmer-Lemeshow goodness-of-fit test was utilized to evaluate the final model’s goodness of fit.30 In the multi-
variable logistic regression, variables with p-values less than 0.05 were deemed statistically significant.

Results
COVID-19 Vaccine Uptake and Related Chrematistics
A total of 400 pregnant women participated in this study and revealed that 107 (26.8%) reported receiving a COVID-19 
vaccine dose, with only 14.9% of them receiving it during pregnancy. Moreover, 76.6% of the participants who received 
a COVID-19 vaccine reported receiving two doses, while the Oxford-AstraZeneca COVID-19 vaccine was the most 
common (66.3%) vaccine type received. The reasons for not uptake the COVID-19 vaccine were a lack of information 
about the vaccine (47.4%), concerns about its adverse effects on personal health (33.8%) and misconceptions regarding 
impacts on fertility or menstrual cycles (14.3%), belief in the vaccine’s inefficacy (3.4%) and feared adverse effects on 
their fetus (0.7%) (Table 1).

Sociodemographic Characteristics
The majority (80%) of participants belonged to the 20 to 35-year-old age group, with 368 individuals (92%) being 
married. In addition, 342 pregnant women (85.5%) and 63.7% of their husbands had received informal education. 
Moreover, 42 individuals (10.5%) were employed (Table 2).

Maternal Characteristics
According to this study’s findings, the majority (34.75%) of pregnant women experienced chronic diseases. In addition, 
35.3% were multiparous in the third trimester, 7.2% reported that they had a history of 2 or more abortions, and 96.5% 
had previously received a tetanus toxoid vaccination (Table 3).

The Perception of Respondents Toward the COVID-19 Vaccine
The study findings revealed that 84.2% of the participants did not perceive themselves to be at risk for COVID-19. 
Additionally, 98.5% of respondents reported being familiar with the COVID-19 vaccine and its availability in Somalia. 

Table 1 COVID-19 Vaccine Uptake and Related Chrematistics

Variables N %

COVID 19 Vaccine status
Un vaccinated 293 73.2

Vaccinated 107 26.8

Doses of vaccine received (n= 107)
1 dose 25 23.4

2 dose 82 76.6

Type of vaccine received (n= 107)
Oxford-AstraZeneca’s COVID-19 vaccine 71 66.3

Johnson & Johnson vaccine 36 33.7

When received the vaccine (n= 107)
Pre-pregnancy 91 85.1

During pregnancy 16 14.9
Reasons for not uptake the COVID-19 vaccine (n= 293)

No idea about COVID-19 vaccine 139 47.4

The vaccine harms my health 99 33.8
The Vaccine affects fertility and menstrual cycle 42 14.3

The Vaccine has no efficacy 10 3.4

The Vaccine adversely affected my fetus 2 0.7
Others 1 0.3
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Table 2 Socio-Demographic Characteristics of Pregnant Women

Characteristics Total (%) COVID-19 Vaccine Uptake COR (95% CI) P value

Vaccinated n (%) Non-vaccinated n (%)

Maternal age (Years)
<20 years 66 (16.5) 19 (17.8) 47 (16) 1
20 −35 years 320 (80) 82 (76.6) 238 (81.2) 1.17 (0.65–2.11) 0.539

>36 years 14 (3.5) 6 (5.6) 8 (2.7) 0.53 (0.16–1.76) 0.307

Maternal education
Informal 342(85.5) 84 (78.5) 258 (88.1) 12.28(2.55–58.99) 0.002*

Primary 32 (8) 9 (8.4) 23 (7.8) 10.22 (1.81–57.69) 0.008*

Secondary 16 (4) 6 (5.6) 10 (3.4) 6.67 (1.04–42.43) 0.045*
Post-secondary 10 (2.5) 8 (7.5) 2 (0.7) 1

Husband education
Informal 255 (63.7) 56 (52.3) 199 (67.9) 2.83 (1.38–5.84) 0.005*
Primary 20 (5) 5 (4.7) 15 (5.1) 2.40 (0.71–8.02) 0.155

Secondary 89 (22.3) 30 (28) 59 (20.1) 1.57 (0.71–3.46) 0.261

Post-secondary 36 (9) 16 (15) 20 (6.8) 1
Marital status

Married 368 (92) 99(92.5) 269 (91.8) 1

Divorced 32 (8) 8 (7.5) 24 (8.2) 1.10 (0.48–2.53) 0.816
Employment status

Employed 42 (10.5) 15 (14) 27 (9.2) 1

Unemployed 358 (89.5) 92 (86) 266 (90.8) 1.60 (0.81–3.15) 0.168

Notes: *Significant level at a p-value <0.05.

Table 3 Maternal Characteristics

Characteristics Total n (%) COVID-19 Vaccine Uptake COR (95% CI) P. value

Vaccinated n (%) Non vaccinated n (%)

Gestational age
4–13 weeks 88(22) 26(24.3) 62(21.2) 1

14–26 weeks 127(31.8) 36(33.6) 91(31.3) 1.06 (0.58–1.92) 0.849
27–43 weeks 185(46.3) 45(42.1) 140(47.8) 1.31 (0.73–2.30) 0.359

Gravidity
≤ 5 224(56) 67(62.6) 157(53.6) 1
> 5 176(44) 40(37.4) 136(46.4) 1.45 (0.92–2.28) 0.108

Parity
≤ 5 259(64.8) 74(69.2) 185(63.1) 1
> 5 141(35.3) 33(30.8) 108(36.9) 1.31 (0.81–2.10) 0.265

Number of abortions
< 2 371(92.8) 98(91.6) 273(93.2) 1
≥ 2 29(7.2) 9(8.4) 20(6.8) 0.79 (0.35–1.181) 0.589

TT vaccine status
Yes 386(96.5) 107(100) 279(95.2) 1
No 14(3.5) 0(0) 14(4.8) – –

Chronic disease
Yes 139(34.75) 32(58.2) 107(31.0) 3.09(1.729–5.540) <0.001*
No 261(65.25) 23(41.8) 238(69.0) 1

Notes: *Significant level at a p-value <0.05.
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However, 79.7% expressed concerns about the inaccessibility of the COVID-19 vaccine. Moreover, a substantial 88.5% 
of participants indicated that they had never engaged in discussions regarding vaccines with a healthcare provider 
(Table 4).

Factors Associated with Covid-19 Vaccination
In the Univariable logistic regression model, nine (9) variables exhibited significant associations with COVID-19 
vaccination at a significance level of 0.20. These variables included maternal and husband’s education, maternal 
employment status, gravidity, presence of chronic disease, maternal beliefs regarding that they are at risk of COVID- 
19, their beliefs about vaccine accessibility, the level of those beliefs, perceptions about vaccine accessibility, and 
whether they had discussed the vaccine with a healthcare provider. These characteristics were candidates for inclusion in 
the multivariable logistic regression model. Upon adjustment, four (4) of these variables retained statistical significance, 
displaying p-values below 0.05 (Table 5).

Pregnant women with a history of chronic diseases were 3.27 times more likely (95% CI=1.992–6.145) to receive the 
COVID-19 vaccine compared to those without such medical history. Similarly, individuals who perceived themselves at 
risk of contracting COVID-19 were 3.81 (95% CI=2.11–5.10) times more likely to get vaccinated compared to those who 
did not perceive such a risk. Furthermore, the likelihood of receiving the COVID-19 vaccine was 4.34 times higher (95% 
CI=2.915–6.165) among those who believed that the vaccine was accessible to them, in contrast to those who held 
contrary beliefs. Individuals who reported discussing the COVID-19 vaccine with their healthcare provider were 3.91 
times more likely (95% CI=2.123–7.878) to take the vaccine in comparison to those who did not engage in such 
discussions (Table 5).

Table 4 Perception of COVID-19 Vaccine in Pregnancy

Characteristics Total n (%) COVID-19 Vaccine Status COR (95% CI) P. value

Vaccinated n (%) Unvaccinated

Do you believe that you are at risk for COVID- 
19?
Yes 63 (15.8) 33 (30.8) 30 (10.2) 3.90 (2.24–6.83) <0.001*

No 337 (84.2) 74 (69.2) 263 (89.8) 1
If yes, how do you rate it?
Low 48 (76.2) 22 (66.7) 26 (86.7) 0.30 (0.086–1.104) 0.071

High 15 (23.8) 11 (33.3) 4 (13.3) 1
Have you ever heard of the COVID-19 vaccine?
Yes 395 (98.5) 107 (100) 288 (98.3) - -

No 5 (1.5) 0 (0.00) 5 (1.7) - -
Are you aware that the COVID-19 Vaccine is 
available in Somalia?
Yes 395 (98.5) 106 (99.1) 289 (98.6) 1.60 (0.234–10.91) 0.633
No 5 (1.5) 1 (0.90) 4 (1.4) 1

Is COVID-19 Vaccine accessible to you?
Yes 81 (20.3) 42 (39.3) 39 (13.3) 4.21 (2.571–7.036) <0.001*
No 319 (79.7) 65 (60.7) 254 (86.7) 1

Ever discussed the issue of vaccines with 
a healthcare provider?
Yes 46 (11.5) 26 (24.3) 20 (6.8) 4.38 (2.325–8.256) <0.001*

No 354 (88.5) 81 (75.7) 273 (93.2) 1

Notes: *Significant level at a p-value <0.05.
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Discussion
Out of 400 pregnant women who participated in this study, only a slidably greater than a quarter reported receiving at 
least one dose of the COVID-19 vaccine, with only 14.9% receiving it during pregnancy. In the battle against this 
pandemic, the development and authorization of COVID-19 vaccines stand as pivotal milestones. These vaccines, 
authorized for emergency use across the globe, have played a crucial role in curbing the spread of the virus and reducing 
severity and hospitalizations.3,4

A similar study in Sub-Saharan African countries reported a low COVID-19 vaccine uptake, and this might explain 
several factors including limited access to vaccines, infrastructure deficiencies, including inadequate storage facilities and 
healthcare resources, COVID-19 hesitancy driven by misinformation, distrust in healthcare systems, and socioeconomic 
factors that might contribute lower vaccination rates.23 Pregnant women in this region have low knowledge and 
awareness about COVID-19 and its vaccine, leading to COVID-19 hesitancy and concerns about vaccine safety and 
quality.31,32 In addition, mistrust of the healthcare system has also contributed to the low acceptance of vaccines among 
pregnant women.33 However, targeted strategies are needed to improve vaccine confidence among pregnant women in 
Somalia.

This study revealed that nearly half of the unvaccinated pregnant women lacked sufficient information about the 
COVID-19 vaccine. About one-third expressed concerns about potential adverse effects on their health, while 14.3% 
reported misconceptions about impacts on fertility or menstrual cycles as reasons for not accepting the vaccine. Family or 
husband pressure, common in this area, might contribute to these false beliefs and vaccine refusal. Previous studies have 
highlighted doubts about the effectiveness of various vaccine types due to inadequate research on their effects during 
pregnancy.21,34–36 An Indian study also supported this, indicating that many pregnant women fear the vaccine could harm 
their babies.37 This study reiterates the importance of addressing misinformation, increasing awareness, and providing 
accurate information about the vaccine’s safety profile for pregnant women. These efforts are crucial in encouraging 
vaccine uptake within this demographic.

This study reported pregnant women with a history of chronic diseases were three times more likely to receive the 
COVID-19 vaccine compared to those without such medical history. This might explain why healthcare providers often 
recommend vaccination to individuals with chronic diseases due to their increased susceptibility to severe illness this 
might influence the decision-making process and contribute to higher vaccine uptake among this population. In addition, 
during the vaccine rollout phases, the study country prioritized individuals with chronic diseases or underlying health 
conditions in the early stages of vaccination campaigns, which could lead to higher vaccination rates among this 
population. A Study has shown that pregnant women with chronic autoimmune disease can safely receive the 
COVID-19 vaccine without exacerbation of their disease.38 In addition, a study investigating vaccine willingness 
among chronic disease patients reported a high vaccine willingness and acceptance reasoned their beliefs that they are 

Table 5 Factors Associated with Covid-19 Vaccination

Characteristics AOR (95% CI) P value

Chronic disease
Yes 3.27 (1.992–6.145) 0.002*

No 1

Do you believe that you are at risk for COVID-19?
Yes 3.81 (2.11–5.10) 0.002*

No 1

Is COVID-19 Vaccine accessible to you?
Yes 4.34 (2.915–6.165) 0.001*

No 1
Have you ever discussed the issue of vaccines with a healthcare provider?
Yes 3.91 (2.123–7.878) 0.001*

No 1

Notes: *Significant level at a p-value <0.05.
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a high-risk group.39 Moreover, similar studies investigating chronic and non-chronic diseases in the study area reported 
good knowledge and awareness toward vaccines.40–43 However, while many individuals with chronic diseases have 
a higher vaccine uptake, efforts to address concerns, provide accurate information, and improve access to vaccination 
remain crucial to ensure broader immunization coverage within this population.

This study revealed that individuals who perceived themselves at risk of contracting COVID-19 were more likely to 
get vaccinated than those who did not perceive such a risk. In general, factors such as the perceived susceptibility to the 
virus based on age, health status, or living conditions, alongside access to reliable information and education about the 
severity of COVID-19 and vaccine effectiveness. Moreover, in the study area, social influences, including family 
opinions and trust in healthcare authorities, strongly shape risk perceptions and subsequent vaccination decisions. In 
addition, personal exposure to COVID-19 or exposure to their loved ones can heighten perceived risk, encouraging 
vaccination. A similar study supported and reported pregnant women who were aware of disease severity and benefits of 
vaccination and had a supportive environment were more willing to receive the vaccine.44 A higher perception of 
personal risk tends to lead individuals to seek vaccination as a preventive measure against COVID-19, coupled with 
behavioral changes and adopting other protective measures. Gunkaya OS et al l44 reported that healthcare professionals 
played a crucial role in providing information and influencing the vaccination choice of pregnant women since this study 
found individuals who discussed healthcare provider about the COVID-19 vaccine were more likely to take the vaccine 
in comparison, to those who did not engage in such discussions.

Finally, the likelihood of receiving the COVID-19 vaccine in this study was higher among those who believed it was 
accessible to them, in contrast to those who held contrary beliefs. Accessible locations, easy appointment scheduling, and 
widespread availability can encourage more people to vaccinate. In addition, accessible information about the vaccine’s 
safety, benefits, cost, and transportation can influence people’s perceptions and play a pivotal role in accessibility. If the 
vaccine is free or affordable, available at convenient locations, and does not pose logistical hurdles, more individuals are 
likely to get vaccinated.

A previous study reported that after receiving a tele-educational program about COVID-19 vaccination, women 
planning for pregnancy and breastfeeding mothers reported significantly higher vaccination rates and lower COVID-19 
hesitancy compared to the control group.45–48 Numerous vaccines, including the HBV vaccine, have faced hesitancy in 
the study area, largely due to prolonged conflicts and a lack of knowledge about the vaccine and its importance. This 
issue is particularly pronounced among individuals living with chronic diseases, such as hypertension.49–52 However, by 
increasing community awareness and delivering comprehensive medical education, especially through digital health tools 
effective solutions can be developed to enhance vaccine knowledge within the community.53,54

Limitations of the Study
While this study has notable strengths, such as being the first of its kind in the study area, it is important to recognize its 
limitations. As a cross-sectional design, it is unable to establish causal relationships between the factors examined and the 
outcomes observed.

Conclusion
Pregnant women in Mogadishu, Somalia, face challenges with sub-optimal COVID-19 vaccine uptake due to several 
reasons, including limited information about the vaccine, concerns about potential adverse effects on personal health, 
misconceptions surrounding its impact on fertility or menstrual cycles, doubts about its efficacy, and fears regarding its 
effects on the fetus. To address these and enhance vaccine uptake, targeted implementations should focus on improving 
awareness of COVID-19 risks and facilitating discussions between healthcare providers and pregnant women covering 
the vaccine’s safety for pregnant women and their embryos. In addition, efforts to provide reliable information about the 
vaccine, alleviate concerns about its adverse effects, and dispel misconceptions about fertility, menstrual cycles, efficacy, 
and foetal impact are crucial.
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