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A B S T R A C T   

Background: Pregnant women and recent mothers face a higher risk of severe illness from Coro-
navirus disease 2019 due to physiological and immunological shifts during pregnancy, rendering 
them more vulnerable to inflammatory lung conditions. This susceptibility poses serious threats 
to both maternal and newborn health. Therefore, it is imperative for pregnant women to be fully 
informed about Coronavirus disease 2019 and to implement preventive measures. This study 
aimed to evaluate the collective knowledge, attitudes, and practices related to Coronavirus dis-
ease 2019 among pregnant women across Africa. 
Methods: The researchers collected studies from multiple databases, including Pub Med/MED-
LINE, EMBASE, CINAHL, Science Direct, Scopus, Web of Science, Cochran library, and Google 
Scholar. A combination of search terms and Boolean operators were utilized to gather relevant 
literature. Each study underwent quality assessment by five authors independently, using the 
modified Newcastle Ottawa Scale tailored for cross-sectional research. Statistical analysis was 
conducted using STATA™ Version 11 software, and meta-analysis was performed using the 
random-effects (Der Simonian and Laird) method. Heterogeneity was evaluated using I-squared 
(I2) statistics, and a one-out sensitivity analysis was carried out. 
Results: This systematic review and meta-analysis included 19 articles, involving a total of 7852 
participants. It revealed that the combined estimated prevalence of good knowledge about 
Coronavirus disease 2019, positive attitudes, and good practices among pregnant women was 
found to be 61.8 % (95 % CI: 53.0%–70.65 %; I2 = 98.7 %), 51.7 % (95 % CI: 30.34%–73.6 %; I2 

= 99.3 %), and 52.31 % (95 % CI: 41.48%–63.15 %; I2 
= 98.8 %) respectively. 

Conclusion: This study emphasizes a significant concern: pregnant women exhibit a notable lack of 
knowledge, positive attitudes, and preventive practices regarding Coronavirus disease 2019. 
Considering their heightened vulnerability, urgent action is required to improve their under-
standing, attitudes, and behaviours related to the virus. Healthcare professionals should take 
proactive measures to educate pregnant women, addressing this crucial gap through various 
strategies.  
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1. Introduction 

Coronavirus disease 2019 (COVID-19), caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), emerged as a 
global pandemic following its initial outbreak in Wuhan, China. Since then, it has rapidly spread across continents, resulting in an 
unprecedented public health crisis [1,2].Despite concerted efforts worldwide, the impact of COVID-19 has been profound, with 
staggering numbers of confirmed cases and fatalities. As of May 27, 2022, the global tally stood at over 525 million confirmed cases 
and nearly 6.3 million deaths, underscoring the severity of the situation [3]. Within Africa, the pandemic has posed significant 
challenges, with the continent grappling with over 11 million confirmed cases and 253,000 deaths [4]. 

Among the vulnerable groups affected by COVID-19, pregnant women stand out due to their heightened susceptibility to severe 
illness and adverse pregnancy outcomes [5–7] The physiological and immunological changes occurring during pregnancy can exac-
erbate the severity of COVID-19, potentially leading to complications that pose risks to both maternal and fetal health [8–10]. In this 
context, vaccination has emerged as a crucial preventive measure, offering protection against the virus for pregnant individuals 
[11–15]. Despite the safety and effectiveness of COVID-19 vaccines during pregnancy, vaccine acceptance among pregnant women 
remains a concern globally, including in Africa [16,17]. Various factors, including demographics and educational backgrounds, in-
fluence vaccine hesitancy among this population [18–36]. 

Understanding the intricate dynamics shaping pregnant women’s knowledge, attitudes, and practices regarding COVID-19 pre-
vention is paramount for developing targeted interventions to mitigate risks and improve outcomes. By gaining insights into the factors 
influencing vaccine acceptance and preventive behaviours among pregnant women in Africa, policymakers can devise tailored ap-
proaches to enhance COVID-19 prevention strategies. Therefore, this study aims to assess the knowledge, attitudes, and practices 
related (KAP) to COVID-19 prevention among pregnant women in the region. The findings of this study will offer valuable insights that 
can inform the development and implementation of effective policies and interventions aimed at safeguarding the health and well- 
being of pregnant women and their infants in the face of the on-going pandemic. 

2. Materials and methods 

2.1. Study design and search strategy 

We registered our protocol in International Prospective Register of Systematic Reviews (PROSPERO) (ID: CRD42021291225) and 
conducted this systematic review and meta-analysis following the guidelines outlined in the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) statement [37,38]. We structured our review question using the PICOT format: Pop-
ulation/participants: All pregnant women in Africa; Exposure: COVID-19 preventive measures; Comparator/control: Not applicable; 
Outcome: The pooled estimated level of knowledge, attitude, and practice about COVID-19 preventive measures; Types of studies: All 
observational studies reporting data on COVID-19 knowledge, attitude, and practices. In this review, the Comparator (C) was classified 
as “Not applicable” since all included studies were observational, such as cross-sectional and cohort studies, which do not involve a 
distinct comparator or control group. Our search strategy comprised three steps. Firstly, we utilized the advanced PubMed search 
engine to search for studies using all fields and Medical Subject Headings (MeSH) terms with Boolean operators (“OR” and/or “AND”). 
Subsequently, we examined the title, abstract text, and index terms used to describe the articles. Secondly, we conducted a search 
across various databases, including Google Scholar, African Journal of Online (AJOL), CINAHL, HINARI, Scopus, Science Direct, 
Excerpta Medica Database (EMBASE), DOAJ, Web of Science, Google, and other organizations’ websites, using the full title 
(“Knowledge, Attitude, and Practice Towards COVID-19 Among Pregnant Women in Africa”) along with specific search keywords or 
terms such as knowledge, awareness, attitude, perception, practice, compliance, COVID-19, coronavirus, pandemic, SARS-CoV-2, 
pregnant women, and Africa. Lastly, we reviewed the reference lists of all included published and unpublished studies to identify 
any additional relevant studies. We included studies published in English up to February 2022 from all selected databases (See 
additional File 1). 

2.2. Study selection and eligibility criteria 

This study included all observational studies reporting data on COVID-19 KAP among pregnant women in Africa, without imposing 
a time restriction on the study period. Both published and unpublished studies conducted in English were considered. Exclusion 
criteria encompassed duplicates, articles not meeting the inclusion criteria, reviews of meta-analyses, short reports, case reports, and 
studies with insufficient data reporting. 

2.3. Study extraction and quality appraisal 

Five independent authors (TL, MS, BT, MSC, and KD) conducted data extraction using a standardized format in Microsoft Excel 
2010, which was pre-tested on a subset of studies. The extracted information included the first author’s name, study year, location, 
study design, sample size, and measures of good knowledge, positive attitude, and good practice, along with their respective odds 
ratios (See additional File 2). Screening of studies involved assessing duplication, relevance, full-text accessibility, and alignment 
with outcomes of interest following searches across various international databases and organizational websites. Quality assessment 
was performed using the Newcastle-Ottawa Scale (NOS) [39] by five authors (TL, MS, TM, YD, and AM), independently evaluating 
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selection, comparability, and outcome components, graded with five stars, two stars, and three stars, respectively. Disagreements 
among authors were resolved through discussion and re-evaluation by another author (BTT). Only primary studies meeting a medium 
or higher score on the NOS (fulfilling at least 50 % of the quality criteria) were included for analysis [40] (See additional File 3). 

2.4. Outcome measure 

The main objective of this review was to assess the current level of COVID-19 KAP among pregnant women in Africa. Knowledge 
was evaluated based on understanding of various aspects such as signs and symptoms, transmission modes, incubation periods, 
severity, vaccine availability, preventive measures, and treatment options. Individuals scoring above the mean level were categorized 
as having good knowledge. Attitude focused on individuals’ willingness to engage in efforts to combat the COVID-19 epidemic, as well 
as their trust in governmental and partner initiatives. Those who scored above the mean level were considered to have a positive 
attitude towards controlling or managing COVID-19. Practice was assessed based on adherence to recommended safety measures, 
including physical distancing, hand hygiene, mask-wearing, avoidance of crowded places, and adherence to isolation/quarantine 
protocols. Individuals scoring at or above the mean level were deemed to have good practice [41]. 

2.5. Statistical analysis 

The analysis utilized STATATM Version 11 software and employed inverse variance (I2) and Cochran Q statistics to evaluate study 
heterogeneity. I2 test statistics were categorized as low, moderate, and high heterogeneity based on thresholds of 50 %, 50–75 %, and 
>75 %, respectively [42]. Due to observed heterogeneity, the Dersimonian and Liard random-effects model was applied. Subgroup 
analysis was conducted to explore potential sources of heterogeneity and mitigate random differences between studies. Funnel plots 
and Egger’s test were employed to assess publication bias, with a significance level of 0.05. Additionally, a leave-one-out sensitivity 

Fig. 1. PRISMA Flow Diagram of Study Selection for Systematic Review and Meta-Analysis of Knowledge, Attitudes, and Practices (KAP) Towards 
COVID-19 among Pregnant Women in Africa. This diagram outlines the systematic review and meta-analysis process following PRISMA guidelines. 
Initially, 749 studies were identified. After excluding duplicates (n = 457) and ineligible records (n = 41), 251 records underwent title screening, 
removing 182 articles. Abstract screening narrowed it to 68 studies, with 38 excluded. Thirty-one full-text publications were assessed, rejecting 12 
due to various reasons. Ultimately, 19 studies met inclusion criteria for analysis, providing transparency in study selection. 
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analysis was performed to assess the impact of individual studies on the overall meta-analysis. 

3. Results 

3.1. Study selection 

Initially, 749 studies were identified through database searches and manual exploration. Of these, 498 records were excluded due 
to duplication (n = 457) and ineligibility flagged by automated tools in EndNote software, which screened based on predetermined 
criteria like language (English) and study type (observational studies) (n = 41). The remaining 251 records underwent title screening, 
resulting in the removal of 182 articles. Abstract screening further narrowed the selection to 68 studies, with 38 deemed irrelevant and 
excluded. Thirty-one full-text publications were then assessed for eligibility, with 12 rejected due to various reasons such as differences 
in outcome measurement, omission of key findings, and poor paper quality. Ultimately, 19 studies met the inclusion criteria and were 
included in the analysis (See Fig. 1). 

3.2. Study characteristics 

This systematic review and meta-analysis comprised 18 articles assessing knowledge, 14 articles evaluating practice, and 6 articles 
examining attitude, all meeting the inclusion criteria. The included studies spanned across nine in the eastern region of Africa [18, 

Table 1 
Characteristics of included studies.  

Authors 
Name 

Year of 
Study 

Study 
Region 

Study 
design 

Data 
collection 
technique 

Funding source Sample 
size 

Good level of 
knowledge % 
(95%CI) 

Good 
practice% 
(95%CI) 

Positive 
Attitude % 
(95%CI) 

Omozuwa 
et al. 

2020 Western cross 
sectional 

SAQ Not reported 420 46.9 77.1  

Ayele et al. 2020 Eastern cross 
sectional 

Interview Not funded 405 46.8 47.6  

Degu et al. 2020 Eastern cross 
sectional 

Interview Not funded 403 52.1  52.6 

W/Mariam 
et al. 

2020 Eastern cross 
sectional 

Interview Not funded 422 55 47.4  

Kumbeni 
et al. 

2020 Western cross 
sectional 

Interview Not reported 527 85.6 46.6  

Fikadu et al. 2020 Eastern cross 
sectional 

Interview Wolkite 
University 

403 54.8 76.2  

Adegoke 
et al. 

2020 Western cross 
sectional 

SAQ Not reported 382 86.65   

Aduloju et al. 2020 Western cross 
sectional 

SAQ Not reported 423 87.2 79.2 74.5 

Omoronyia 
et al. 

2021 Western cross 
sectional 

Interview Authors 284 43.3   

West et al. 2021 Western cross 
sectional 

SAQ Not funded 253 81.4 26.5 20.2 

Hoque et al. 2021 Southern cross 
sectional 

Interview Not funded 346 43.5 76 30 

Theuring 
et al. 

2020 Eastern cross 
sectional 

Interview H.W. & J. 
Hector 
Foundation 

648 32.8 21.4  

Besho et al. 2020 Eastern cross 
sectional 

Interview Wollega 
University 

415 75.4 43.6  

Silesh et al. 2021 Eastern cross 
sectional 

Interview Not funded 396 70.5 56.1 87.6 

Nwafor et al. 2020 Western cross 
sectional 

SAQ Not reported 284 60.9 30.3  

Zeleke et al. 2021 Eastern cross 
sectional 

Interview Not funded 538 67.3 51.1 46.7 

Esike et al. 2020 Western cross 
sectional 

SAQ Not reported 385 78.4   

Anikwe et al. 2020 Western cross 
sectional 

Interview Not reported 460 43.5   

Belayneh 
et al. 

2021 Eastern cross 
sectional 

Interview Not funded 458  53  

Legend: SAQ = Self-administered questioner. 
This table outlines key characteristics of studies in the systematic review and meta-analysis on KAP regarding COVID-19 prevention among pregnant 
women in Africa. It includes Study ID, Region (e.g., Western, Eastern), Year of publication/conduct, Sample Size, Design (usually cross-sectional), and 
percentages for Good Knowledge, Positive Attitude, and Good Practice regarding COVID-19 preventive measures. 
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29–36] and ten in the western region [19–28]. 
All included studies were cross-sectional in nature, with sample sizes ranging from 253 [24] to 648 [33] participants. Among these, 

a study conducted in the Western region of Africa reported the highest levels of good knowledge (87.2 %) and practice (79.2 %). 
Conversely, a study conducted in the Eastern region of Africa found the lowest levels of knowledge (32.8 %) and practice (21.4 %). 
Notably, the Eastern region reported a high level of positive attitude (87.6 %) (See Table 1). 

3.3. Publication bias 

Publication bias was assessed using a funnel plot and the Egger regression test with a significance threshold of <0.05. For the level 
of good knowledge, statistical evidence of publication bias was observed. The funnel plot displayed some asymmetry in the distri-
bution, and the Egger test yielded a statistically significant result with a coefficient value of 0.396 and P-value of 0.029 (See Fig. 2). 
Similarly, publication bias was detected for positive attitude, with the Egger test indicating statistical significance, showing a coef-
ficient value of − 1.236 and P-value of 0.04. Additionally, a funnel plot displayed an asymmetrical distribution (See Fig. 3). To address 
this bias, the Duval and Tweedie nonparametric trim and fill analysis using the random-effects model was conducted [43,44]. The 
analysis revealed that the pooled estimate values of knowledge and attitude remained unchanged compared to those obtained from the 
random-effects model, which were 61.8 % (95 % CI: 53.0%–70.65 %) and 51.97 % (95 % CI: 30.34%–73.6 %), respectively. Notably, 
no statistical evidence of publication bias was found for good practice. 

3.4. Level of KAP towards COVID-19 preventive measures 

Utilizing the random-effects model, the estimated prevalence of good knowledge regarding COVID-19 was found to be 61.8 % (95 
% CI: 53.0%–70.65 %; I2 = 98.7 %) (See Fig. 4). Positive attitudes toward COVID-19 were identified in 51.97 % of pregnant women 
(95 % CI: 30.34%–73.6 %; I2 = 99.3 %) (See Fig. 5). The pooled estimated level of COVID-19 good practice was 52.31 % (95 % CI: 
41.48%–63.15 %; I2 = 98.8 %) (See Fig. 6). 

3.5. Subgroup analysis 

Initially, the authors planned to employ both meta-regression and subgroup analysis to tackle sources of heterogeneity. However, 
during data extraction, it became apparent that region was the only differing variable among the studies. Consequently, the authors 
chose to prioritize subgroup analysis over meta-regression. Subgroup analysis, dividing studies by region, enables separate exami-
nation of outcomes in each subgroup, particularly suited for scrutinizing regional differences. Notable differences emerged in the 
analysis: in the Western region, the highest levels of good knowledge (65.62 %, 95 % CI: 53.25%–77.98 %; I2 = 95.7 %) and high 
practice (97.695 %, 95 % CI: 35.99%–75.66 %; I2 = 55.8 %) were observed. Conversely, in the Eastern region, the highest level of 
positive attitude was recorded at 62.21 % (95 % CI: 38.30%–86.12 %; I2 = 96.3 %) (See Table 2). 

3.6. Sensitivity analysis 

A sensitivity analysis was conducted by systematically removing individual studies to evaluate their impact on the overall effect 
estimate. The findings indicated that the exclusion of any single study did not substantially alter the pooled levels of good knowledge; 
positive attitude and good practice (See Table 3). 

Fig. 2. Funnel Plots for Publication Bias of Knowledge Levels on COVID-19 among Pregnant Women in Africa. Each point represents a study 
included in the analysis, with the x-axis indicating the effect size and the y-axis representing a measure of study precision. 
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4. Discussion 

The onset of the COVID-19 pandemic in Africa was officially confirmed on February 14, 2020, with Egypt reporting the first 
confirmed case. According to a WHO report from February 2023, the WHO African Region (WHO AFR) accounted for 82.7 % s (8.9 
million) of global cases and 76.2 % of global deaths (174,191 deaths) [45]. Pregnant women face heightened susceptibility to 
COVID-19 infection, raising concerns about its potential adverse effects on maternal and perinatal outcomes [46]. This systematic 

Fig. 3. Funnel plots for publication bias of positive attitudes towards COVID-19 among pregnant women in Africa. Each point represents a study 
included in the analysis, with the x-axis indicating the effect size and the y-axis representing a measure of study precision. 

Fig. 4. Forest Plot for Pooled Good Knowledge Levels on COVID-19 among Pregnant Women in Africa. Square markers denote knowledge levels, 
their size reflects study weight. The diamond marker indicates pooled prevalence. 
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review and meta-analysis aimed to estimate the pooled level of knowledge, attitudes, and practices (KAP) regarding COVID-19 pre-
ventive measures among pregnant women in Africa. Nineteen studies from various African countries were included in the analysis, 
with two of them being unpublished, based on predetermined inclusion criteria. According to the findings of this review, the pooled 
prevalence of good knowledge about COVID-19 preventive measures among pregnant women was 61.8 %, aligning with findings from 
previous studies [47–52]. Interestingly, this rate was higher than that reported in an Ethiopian study [53]. One potential explanation 
for this variation could be the difference in study populations; the Ethiopian study included only a limited number of studies from the 
country, whereas the findings of this review were aggregated from studies across all African countries. Additionally, the dissemination 
of information regarding COVID-19 may have improved over time, contributing to differences in knowledge levels. Therefore, vari-
ations in the year of study among the primary articles could also be a contributing factor to the observed differences. 

Nevertheless, this figure was lower than studies conducted on Sub-Saharan Africans and the global population [54,55] The dif-
ference could be attributed to the specific focus on pregnant women in this study compared to studies involving the general population. 
Moreover, the observed lower knowledge level compared to a study conducted in Ethiopia [41,56] and globally [57,58] might be due 
to differences in the study populations, with those studies focusing on healthcare professionals potentially more knowledgeable about 
COVID-19. 

Regarding attitudes, 51.97 % of pregnant women exhibited favourable attitudes toward COVID-19, comparable to other studies 
[41,47,49,52] but lower than studies conducted on Sub-Saharan Africans and in Ethiopia [50,51,54]. The discrepancy could be 
influenced by the prevailing burden of communicable and non-communicable diseases in Sub-Saharan Africa, shaping the public’s 
perception and attitudes toward COVID-19. This finding also diverges notably from the results reported in a systematic review and 
meta-analysis conducted by different authors [57,58]. One potential explanation for this variance could be attributed to the 
composition of the study population. Unlike this study, which exclusively focused on pregnant women, the other studies included 
healthcare professionals who might inherently exhibit more positive attitudes toward COVID-19 preventive measures. 

The pooled estimated level of COVID-19 good practice among pregnant women was 52.31 %, consistent with previous studies [41, 
47,49,52,54] but lower than a global review [55]. This could be attributed to the specific focus on pregnant women in this study 
compared to global studies involving diverse populations. Moreover, social cohesion and cultural factors may hinder effective 
implementation of preventive measures, particularly in regions with strong social ties and communal living arrangements. Never-
theless, this discovery contrasts with a study conducted in Ethiopia [51]. This variance could be attributed to differences in the study 
year and the composition of the primary articles included in the analysis. 

Subgroup analysis revealed regional disparities, with the Western region exhibiting the highest levels of good knowledge (65.62 %) 
and practice (97.695 %). Conversely, the Eastern region had the highest level of positive attitude (62.21 %). These variations could be 
attributed to differences in access to COVID-19-related information, demographic characteristics, socioeconomic factors, healthcare 
infrastructure, and cultural and behavioral norms between the two regions. 

Fig. 5. Forest Plot for Pooled Positive Attitude Levels towards COVID-19 among Pregnant Women in Africa. Square markers represent positive 
attitudes, their size indicates study weight. The diamond marker indicates pooled prevalence. 
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In this study, pregnant women in Africa demonstrate higher knowledge but lower attitudes and practices toward COVID-19 pre-
ventive measures. While increased knowledge may contribute to positive attitudes and better practices, social and cultural factors may 
hinder effective implementation. Policymakers can leverage these findings to develop targeted interventions aimed at educating 
pregnant women and improving COVID-19 prevention and vaccination policies in Africa. Additionally, obstetric societies can use these 
findings to develop guidelines providing essential information and guidance to pregnant women and obstetric care providers. 

4.1. Strength and limitation of the study 

To the best of our knowledge, this study represents the most comprehensive systematic review and meta-analysis conducted to 

Fig. 6. Forest Plot for Pooled Good Practices towards COVID-19 among Pregnant Women in Africa. Square markers denote the pooled level of good 
practice, with size indicating study weight. The diamond marker indicates pooled prevalence. 

Table 2 
Subgroup analysis of KAP towards COVID-19 among pregnant women in Africa.  

Knowledge 

Region Pooled estimate with 95 %(CI) I2 (p-value) % Weight 
Eastern 56.71 % (“46.81″ to “66.61″) 92.2 % (<0.001) 44.53 
Western 65.62 % (“53.25″ to “77.98″) 95.7 % (<0.001) 55.47 
Attitude 
Region Pooled estimate with 95 %(CI) I2 (p-value) % Weight 
Eastern 62.21 % (“38.30″ to “86.12″) 96.3 % (<0.001) 49.85 
Western 41.43 % (“11.77″ to “71.09″) 98.2 % (<0.001) 50.15 
Practice 
Region Pooled estimate with 95 %(CI) I2 (p-value) % Weight 
Eastern 49.42 % (“38.26″ to “60.57″) 94.4 % (<0.001) 7.14 
Western 97.6 % (“35.99″ to “75.66″) 55.82 % (<0.001) 7.21 

Legend: CI= Confidence Interval. 
This table highlights regional differences in KAP towards COVID-19 among pregnant women in Africa. It categorizes regions into Western and 
Eastern Africa. For each region, it presents percentages of participants with good knowledge, positive attitudes, and good practices regarding 
COVID-19 preventive measures, along with 95 % confidence intervals (CI) and I2 statistics indicating heterogeneity. 
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assess the pooled estimated level of pregnant women’s KAP towards COVID-19 preventive measures in Africa. The selection of studies, 
data extraction, and risk of bias assessment were conducted independently by five reviewers. 

However, there are certain limitations to this research. Firstly, the scarcity of studies from some African regions poses challenges in 
generalizing the findings to the continent as a whole. Secondly, the results should be interpreted cautiously due to significant het-
erogeneity among the included studies. Thirdly, there may be limitations in outcome comparability due to variations in operational 
definitions and measurement methods used across the primary studies to assess knowledge, attitudes, and practices. Lastly, the 
comparison of our results with existing literature was hindered by the limited number of systematic reviews and meta-analyses 
conducted at regional and international levels. 

4.2. Implication of the study 

The findings underscore the importance of tailored public health interventions targeting pregnant women in Africa. Policymakers 
can utilize these results to develop targeted educational campaigns aimed at improving knowledge about COVID-19 preventive 
measures among pregnant women. These campaigns can focus on disseminating accurate information about transmission, prevention 
strategies, and vaccination benefits during pregnancy. 

Healthcare providers play a crucial role in educating pregnant women about COVID-19 prevention and vaccination. The results of 
this study emphasize the need for healthcare professionals to prioritize discussions on COVID-19 prevention measures during prenatal 
care visits. By addressing misconceptions and promoting positive attitudes towards preventive measures, clinicians can empower 

Table 3 
Sensitivity analysis for levels of KAP towards COVID-19 among pregnant women in Africa.  

Articles on knowledge 

Study omitted Year of study Pooled estimate (%) 95%CI 

Omozuwa et al. 2020 63.76 “23.03″ to “76.52″ 
Ayele et al. 2020 63.73 “23.04″ to “76.31″ 
Degu et al. 2020 63.43 “22.93″ to “75.44″ 
W/Mariam et al. 2020 63.30 “22.86″ to “75.30″ 
Kumbeni et al. 2020 60.55 “21.06″ to “74.06″ 
Fikadu et al. 2020 63.29 “22.88″ to “75.09″ 
Adegoke et al. 2020 61.06 “21.55″ to “72.98″ 
Aduloju et al. 2020 60.72 “21.28″ to “73.27″ 
Omoronyia et al. 2021 63.64 “23.15″ to “74.93″ 
West et al. 2021 62.18 “22.46″ to “72.13″ 
Hoque et al. 2021 63.79 “23.13″ to “75.95″ 
Theuring et al. 2020 66.37 “23.55″ to “87.03″ 
Besho et al. 2020 62.21 “22.30″ to “73.58″ 
Silesh et al. 2021 62.54 “22.52″ to “73.67″  

Articles on attitude 

Study omitted Year of study Pooled estimate (%) 95%CI 

Degu et al. 2020 52.37 “8.25″ to “32.32″ 
Aduloju et al. 2020 48.68 “7.28″ to “25.46″ 
West et al. 2021 59.82 “9.46″ to “78.13″ 
Hoque et al. 2021 56.87 “8.94″ to “61.81″ 
Silesh et al. 2021 42.76 “5.55″ to “29.20″ 
Zeleke et al. 2021 53.63 “8.07″ to “56.50″  

Articles on practice 

Study omitted Year of study Pooled estimate (%) 95%CI 

Belayneh. et al. 2021 47.88 “14.35″ to"59.81″ 
Omozuwa et al. 2020 46.16 “13.66″ to “56.02″ 
Ayele et al. 2020 48.24 “14.52″ to “60.21″ 
W/Mariam et al. 2020 48.25 “14.50″ to “60.51″ 
Kumbeni et al. 2020 48.33 “14.39″ to “62.35″ 
Fikadu et al. 2020 46.35 “13.77″to “56.08″ 
Aduloju et al. 2020 45.87 “13.51″ to “55.71″ 
West et al. 2021 49.61 “15.04″ to “63.58″ 
Hoque et al. 2021 46.65 “13.96″ to “55.90″ 
Theuring et al. 2020 54.78 “15.63″to “91.97″ 
Besho et al. 2020 48.51 “14.58″ to “61.35″ 
Silesh et al. 2021 47.76 “14.38″ to “58.58″ 
Nwafor et al. 2020 49.33 “14.94″ to “62.83″ 
Zeleke et al. 2021 47.97 “14.27″ to “61.26″ 

Legend: CI = Confidence Interval. 
This table displays the results of sensitivity analysis conducted to assess the impact of individual studies on the overall levels of KAP towards COVID- 
19 among pregnant women in Africa. 
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pregnant women to adopt safer behaviors and protect themselves and their unborn babies from COVID-19. 
The study highlights gaps in KAP towards COVID-19 among pregnant women in Africa. Future research should focus on under-

standing the underlying factors contributing to these disparities, such as socioeconomic status, access to healthcare, and cultural 
beliefs. Additionally, longitudinal studies are needed to assess the long-term impact of COVID-19 on maternal and neonatal health 
outcomes in the African context. 

5. Conclusions 

Improving the KAP of pregnant women regarding COVID-19 preventive measures is paramount, given their heightened vulnera-
bility to the virus. This study underscores the pressing need for targeted interventions, as it reveals that only around half of pregnant 
women in Africa possess adequate knowledge, attitudes, and practices towards COVID-19 prevention—indicating a lower level 
compared to other continents. Healthcare professionals must take the lead in educating pregnant women about COVID-19 preventive 
measures, while healthcare systems should sustain community-wide awareness campaigns. While this study provides valuable insights 
into the KAP of pregnant women in Africa, it is crucial to conduct additional reviews on a global scale to offer a broader perspective. 
Such research endeavors will facilitate the development of future strategies and policies aimed at enhancing COVID-19 preparedness 
among pregnant women worldwide. 
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