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    Abstract
Background: Implementation of preventive precautions remains the most important measure in the control of coronavirus 2019 (COVID-19) infection. This study was aimed at evaluating the extent of knowledge, attitude, and practice of COVID-19 prevention among pregnant women in Calabar, Nigeria. Methodology: Cross-sectional descriptive design and systematic random sampling method were utilized to recruit antenatal care clinic attendees, in the University of Calabar Teaching Hospital, Calabar, Nigeria. Study variables were assessed using structured questionnaires. Information was entered and analyzed with SPSS version 21.0. A percentage knowledge score of at least 75% was considered satisfactory. P-value was set at 0.05. Result: Two hundred and eighty-four women were studied and the mean age was 30.6 ± 5.0 years. Approximately half of the women (51.4%) were within the third trimester of pregnancy. The mean percentage knowledge score was 71.7% ±17.2%, and the overall level of knowledge was unsatisfactory in 43.3% of respondents. Most women agreed with the reality of existence of COVID-19 infection (90.1%), and 30.6% were of the opinion that the pandemic could be eradicated by prayers alone. Most women practised preventive measures including the use of face mask (89.1%), social distancing (84.2%), and regular handwashing (94.4%). There was a significantly higher mean total knowledge score as well as knowledge of preventive measures among users compared with non-users of face mask, and regular subjects were compared with non-regular subjects with regards to their handwashing practice (P < 0.05). Conclusion: Familiarity with COVID-19 prevention among pregnant women in the study context is suboptimal. There is a need to improve maternal health education provided during antenatal care visits, toward addressing misconceptions related to the pandemic.
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    Introduction


    Coronavirus disease 2019 is a novel communicable respiratory illness that results from infection with severe acute respiratory syndrome coronavirus 2, scientifically classified as Orthocoronavirinae, which was initially found in Wuhan, China, in the later period of 2019.[bookmark: ft1][1] The pandemic poses the largest worldwide public health disaster in a century with serious health and socioeconomic issues. The virus is highly infectious and disseminated mostly by salivary droplets or nasal discharges in the process of an infected individual coughing or sneezing.[bookmark: ft2][2] Globally as of October 6, 2020, there were over 35 million confirmed incidents of COVID-19 which includes over one million mortalities in over 216 countries, area or territories. In Africa, there were 1,202,973 confirmed cases. In Nigeria, over 59,465 persons have been infected by the virus with over 1113 deaths.[bookmark: ft3][3],[bookmark: ft4][4] As a result of this grave and critical crisis, the WHO declared the coronavirus pandemic an international public health emergency on January 30, 2020, and enjoined all countries to work together toward halting the spread of COVID-19.[bookmark: ft5][5]


    Historically, respiratory infections have been hypothesized to raise the risk of severe morbidity and mortality among pregnant women. Studies have found that pregnant women from black, Asian, and minority ethnic origins were found to have a higher rate of hospital admission due to coronavirus than other women. Pregnant women who are older than 35 years, overweight or obese persons, as well as those with preexisting medical conditions such as hypertension and diabetes, are at risk of acquiring serious illness.[bookmark: ft6][6] Pregnant patients with comorbidities may be at increased risk for developing serious illness and adverse outcomes. Because the pandemic is continuously evolving, pregnant women are advised to take steps to avoid becoming infected with COVID-19. New evidence suggests that it is possible for a mother to pass the virus on to her baby while she is pregnant.[bookmark: ft7][7] Complications are more likely to occur in pregnant women who get COVID-19 such as miscarriage, preterm births, and fetal growth restriction. However, the data are extremely limited.[bookmark: ft8][8]


    COVID-19 has a variety of effects on infected persons. Most patients with the virus will recover following mild or moderate sickness and therefore do not need to be hospitalized.[bookmark: ft1][1],[bookmark: ft8][8] Dry cough, fever, and exhaustion are the most prevalent symptoms. Less common symptoms include body aches and pains, headache, discoloration of limb extremities, skin rash, conjunctivitis, sore throat, loss of taste, and smell. Severe symptoms include chest pain, breathlessness, chest pain, and loss of speech.[bookmark: ft8][8] Regular handwashing with clean water and soap effectively prevents or decreases the risk of spread of COVID-19. Other preventive measures include the use of hand rub containing alcohol as well as social distancing of at least 2 m between individuals, especially while coughing or sneezing, avoiding direct contact with the face, covering the mouth and nose when sneezing or coughing, and staying at home during illness. Additional measures include avoiding needless travel and avoiding crowded places, as well as refraining from smoking and other behaviors that damage the lungs.


    In Nigeria, several preventive measures including adhering to the WHO recommendations have been taken to prevent the virus from spreading further. In addition, media initiatives to inform the general public about these preventive actions have been launched in addition to interstate lockdown and restriction of movements. People's compliance with these steps is critical for preventing infection and slowing spread. This largely depends on their knowledge, attitude, and practices toward COVID-19. The goal of this research was to assess the knowledge, attitude, and practice of COVI-19 prevention among pregnant women receiving antenatal care, during this era of COVID-19 outbreak.


    Methodology


    Study setting


    This was a descriptive cross-sectional survey conducted among antenatal care attendees at the University of Calabar Teaching Hospital (UCTH) between July 1 and September 30, 2020, using interviewer-administered questionnaires. UCTH is a federal teaching hospital located at the centre of Calabar Metropolis. It provides tertiary health services to around 2 million people in Cross River State, as well as referral services for adjoining states and the Republic of Cameroon. It also receives referrals from private clinics, primary and secondary health facilities within the catchment area. The hospital operates four antenatal clinic sessions, a booking clinic, and four postnatal clinic sessions a week. A family planning clinic operates daily. The clinics are operated by a team of consultant obstetricians and resident doctors working together with the nurses. Antenatal care is provided routinely for all patients who present themselves for it as well as high-risk pregnancies referred to the centre. These constitute the booked patients. Other patients who had no antenatal care are classified as unbooked.


    Study design


    Descriptive cross-sectional design was used to assess knowledge, attitude, and practice of COVID-19 prevention by pregnant women receiving antenatal care.


    Study population


    The study population comprised of pregnant women receiving antenatal care in the UCTH during the period of research.


    Eligibility criteria


    Inclusion criteria


    All antenatal care attendees, regardless of their gestational age, were eligible to participate in the study.


    Exclusion criteria


    Critically ill pregnant women were excluded.


    Simple size estimation


    The sample size for this survey was estimated by using the Leslie Kish formula for a single proportion as follows: [bookmark: ft9][9]


    N = Z2 pq/d2


    In the formula, N is the estimated sample size.


    Z is the standard normal distribution value at 95% CI which is equal to 1.96.


    P is the estimated proportion of pregnant women with adequate knowledge of COVID-19 infection (0.80), as reported in a previous study conducted in South-south, Nigeria,[bookmark: ft10][10] and q = 1 − P = 0.20.


    d is the margin of error taken as 5%.


    This computation yielded 245.9, then with the assumption of a 10% nonresponse rate, the estimated sample size was calculated as 270.


    Sampling technique


    A systematic random sampling technique was used for the recruitment of subjects into this research. A sampling interval of 3 was used to recruit subsequent subjects. The interval was computed by dividing the estimated number of daily ANC attendance, by allocated sample size for each day of the study period. The first subject was selected by balloting among the initial three ANC attendees on the daily register, and subsequent subjects were recruited using the calculated sample interval. If a selected pregnant woman was ineligible or did not consent to participation, the next attendee on the register was selected, and sampling continued from that point until the allocated sample size was completed.


    Study instruments


    The study instrument was a semi-structured, interviewer-administered, pretested 40-item questionnaires, which comprised of four (4) sections. These sections were sociodemographic characteristics (11 items), knowledge of COVID-19 prevention (13 items), attitude toward COVID-19 prevention (6 items), and practices of pregnant women of preventive interventions against COVID-19 (10 items). The questionnaire was developed in view of findings from existing literature, and in tune with the national guidelines for health facility and community-based management of COVID-19, by both the Nigeria Center for Disease Control (NCDC) and WHO.


    Pretesting of questionnaires


    The questionnaires were pretested in UCTH among twenty randomly selected pregnant women. Appropriate corrections were made to the questionnaire based on the responses obtained. The internal consistency was assessed using Cronbach's alpha, with the attainment of a score of 0.82 before use for data collection.


    Training of research assistants


    Two resident doctors and two midwives were trained as research assistants for questionnaire administration. The assistants received three hours daily, 2-day training on the study variables, recruitment process, issues of confidentiality, and other ethical issues involved in human research.


    Operational definitions


    Knowledge


    Information retained in memory with regard to what the participant knows about COVID-19.


    Knowledgeable


    Survey participants who gave correct answers to more than or equal to 70% of knowledge-based questions.


    Not knowledgeable


    Survey participants who answer fewer than 70% of knowledge-based questions.


    Attitude


    A predetermined way of thinking toward COVID-19 infection influenced by a combination of values, feelings, and beliefs.


    Practice


    The actions and activities that respondents are involved in, toward control and prevention of COVID-19 infection


    Data analysis


    The data collected were analyzed with SPSS (IBM) version 20, Chicago, IL, USA. Frequency and percentages of correct knowledge, attitude, and practice were presented using tables. Each correct response to questions assessing knowledge of COVID-19 contributes a unit score. Total knowledge score for each respondent was obtained by summing up all correct responses provided. The percentage knowledge score was derived by dividing the total score by the number of questions, then multiplying by 100. A knowledge score of at least 75% was considered satisfactory. T-test was used to compare mean age, gestational age, and parity between users and non-users of face mask, as well as respondents who did and those who did not practice regular handwashing. Independent t-test was used to compare mean values of continuous sociodemographic, obstetric variables as well as knowledge scores, between respondents who practised and those who did not practice each of the COVID-19 preventive interventions, including use of face mask and regular practice of handwashing. Chi-square was used to test the association between the practice of preventive measures and key categorical sociodemographic variables (such as level of education and marital status), as well as attitude toward COVID-19 prevention. A statistical significance level of P < 0.05 was used.


    Ethical considerations


    The UCTH Research and Ethics Committee approved the work. Informed written consent was also obtained from the study participants. Confidentiality and anonymity of participant data and responses were maintained throughout the study by excluding the names and any other identifiers of participants from the questionnaire.


    Results


    Three hundred and eight ANC attendees were approached, but 284 gave complete data, yielding response rate of 92.2%. The mean age was 30.6 ± 5.0 years, ranging from 18 to 46 years. The median parity was 1.5. The mean actual and booking gestational ages were 26.5 ± 6.7 (12–40) and 20.1 ± 5.5 (11–38) weeks, respectively. Most women were within 20–40-year old (96.1%), married (93.0%), Christian (98.2%), had tertiary education (69.0%) [Table - 1]. Approximately half of women each were within the second and third trimester, respectively.
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        	Table 1: Sociodemographic and obstetric characteristics (n=284)
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    Approximately two-thirds of women (67.3%) knew that there was currently no cure for COVID-19, while most women knew of the main clinical presentations (86.3%) and benefits of early symptomatic management (90.8%) [Table - 2]. Approximately two-thirds of women (65.8%) did not know of sneezing and stuffy nose as a symptom was more common in COVID-19 infection compared with the common cold. Most women (80.6%) knew that COVID-19 infection may spread through respiratory droplets, while approximately half (51.8%) considered eating or touching wild animals as sources of infection. 44% of the women felt that the virus cannot be transmitted if the patient was afebrile while 33.7% were of the opinion that the virus cannot be passed from mother to child. Majority of the women were aware of measures of prevention of COVID-19, including use of face mask (85.6%), proper wearing of face mask (93.3%), as well as isolation of cases (87.7%) and contacts (91.2%). However, 45.8% did not know that children and young adults also need to take precautions against COVID-19.
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        	Table 2: Knowledge of different areas of coronavirus disease 2019 (n=284)
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    The mean percentage knowledge score was 71.7 ± 17.2%, ranging from 12.5% to 100%. Overall, knowledge of COVID-19 was unsatisfactory in 43.3% of the women [Table - 3]. One hundred and twenty-seven women (44.7%) had an unsatisfactory level of knowledge of clinical presentation and management, comprising poor (9.2%), fair (10.2%), and good levels of knowledge [Table - 3]. Approximately half (49.6%) and 38.4% of women had an unsatisfactory level of knowledge of risk factors for transmission of COVID-19 and preventive measures, respectively.
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        	Table 3: Frequency distribution of knowledge scores (n=284)
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    Most women agreed with the reality of the existence of COVID-19 infection (90.1%), had confidence in Nigeria overcoming the pandemic (85.5%), and thought that they had a responsibility toward the disease control (81.7%) [Table - 4]. However, approximately one-fifth (18.7%) thought that COVID-19 was a scam by the government, while 30.6% considered that the pandemic could be eradicated by prayers alone.
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        	Table 4: Attitude toward coronavirus disease 2019 pandemic (n=284)
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    Approximately half of the women (51.8%) had recently gone to crowded places [Table - 5]. Most women practiced preventive measures including the use of face mask (89.1%), social distancing (84.2%), regular handwashing (94.4%), and appropriately sneezed into their elbows (90.9%).
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        	Table 5: Practice of coronavirus disease 2019 preventive measures (n=284)
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    There was a significantly higher mean total knowledge score as well as knowledge of preventive measures among users compared with nonusers of face mask and women with consistent compared with inconsistent practice of handwashing [P < 0.05, [Table - 6]]. Knowledge of risk factors and transmission was higher among users compared with non-users of face mask as well as women with consistent compared with inconsistent handwashing, though statistical significance was found only for use of face mask [Table - 6]. Sociodemographic and obstetric characteristics were not found to be associated with the status of utilization of face mask or washing of the hands (P > 0.05).
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        	Table 6: Factors linked with practice of key preventive interventions (n=284)

        

        Click here to view
      

    


    Discussion


    The objective of the study was to evaluate the knowledge, attitude, and practice of preventive measures against coronavirus among pregnant women receiving antenatal care in Calabar. This study is important as pregnancy is considered a vulnerable period with a high possibility of transmission of coronavirus to mother and fetus.[bookmark: ft7][7] The percentage of study participants who attained tertiary level of education was 69.0%. This is much higher than what was obtained in a study conducted on gravid women in Abakaliki, Nigeria (28.5%)[bookmark: ft11][11] but much lower than that obtained in online surveys done in North-central Nigeria (90.4%),[bookmark: ft12][12] China (84.4%)[bookmark: ft13][13] and Iran (93.6%).[bookmark: ft14][14] This is due to the fact that persons who partake in online surveys are usually people who have higher levels of education than obtained in the general population.[bookmark: ft13][13],[bookmark: ft14][14] The mean knowledge score among our study participants was 71.7% ±17.2% (ranging from 12.5% to 100%), which was higher than that obtained in a similar study among chronic disease patients in Ethiopia (37.4%).[bookmark: ft15][15] It was lower than what was obtained in online surveys done in Cameroon (84.2%),[bookmark: ft16][16] Malaysia (80.5%),[bookmark: ft17][17] and China (90.0%).[bookmark: ft13][13] However, the disparities in the scoring system applied in the different surveys and demographic considerations would not allow accurate comparisons of knowledge levels in the different studies.


    Concerning the components of the knowledge area of this study, 44.7% of participants had unsatisfactory level of knowledge of clinical presentation and management while 38.4% had unsatisfactory knowledge of preventive measures. It is of great concern that approximately half had an unsatisfactory knowledge of risk factors and transmission. Out of this category, only 62.7% correctly responded that COVID-19 infection can be transmitted to their babies. Recent studies suggest a potential risk of vertical transmission of COVID-19 infection.[bookmark: ft18][18],[bookmark: ft19][19],[bookmark: ft20][20]


    This suboptimal degree of knowledge of preventive interventions against COVID-19 is of great concern, especially in this vulnerable group. Since the detection of the index case of COVID-19 in Nigeria on February 27, 2020, there have been many awareness sensitization campaigns by the Nigeria Center for Disease Control, Federal Ministry of Health and State governments in both the traditional media (radio, television, newspapers) and social media (WhatsApp, Facebook, internet) to educate the citizenry. There have also been many strategies for infection prevention and control, adopted by the Nigerian government and NCDC against COVID-19 infection. However, it appears that many of the study participants either have no access to the abundant information which has been made available or do not understand the information. This relatively low level of knowledge may also be explained by the relatively low percentage of study participants who attained tertiary level of education. Some studies done in China[bookmark: ft13][13] and Iran[bookmark: ft14][14] have identified a strong positive correlation between educational status and COVID-19 knowledge level of the population.


    Yet, though most participants in this study agreed with the reality of COVID 19, a significant proportion considered the pandemic to be a scam by the government, and that it could be eradicated by prayer alone. These misconceptions may be contributing to impairment in infectious disease control, especially in developing country settings.


    It is commendable that a high percentage (85.5%) of participants expressed optimism that Nigeria can overcome the menace of COVID-19. This suggests that they believe in the government strategies which were implemented during the study period. These strategies included the closure of international air and land borders, nationwide lockdown, banning of social and religious gatherings. It also suggests their willingness to adhere to the different precautionary and control interventions adopted nationwide.


    Concerning the practice of preventive interventions against COVID-19, a significant percentage practiced the use of face/nose masks, social distancing, regular hand hygiene, and regular respiratory hygiene. However, almost half of the survey participants had recently visited a crowded location. This poor practice of a key preventive measure could be explained by the inability of the State government to strictly implement total lockdown and banning of social/religious gatherings within the state during the review period. This can also be explained by the fact that, according to our national statistics, this is a state with one of the fewest cases of COVID-19 infection in the country.[bookmark: ft21][21] This also further suggests that many of the survey participants were unaware of the potential risk that COVID-19 poses to themselves and possibly their unborn babies.


    In an analysis of the determinants of practice of preventive interventions against COVID-19, a higher level of knowledge of COVID-19 was found to be associated with regular use of face mask and practice of handwashing. This finding is not unexpected, considering that knowledge of the pandemic potentially yields improved perception of fetomaternal susceptibility, severity, and self-efficacy toward practices that reduces the risk of contracting the infection. Studies conducted in Egypt,[bookmark: ft22][22] and Nigeria (Abakaliki),[bookmark: ft11][11] also found a significant association between the extent of knowledge and practice of preventive interventions. These intermediate outcome measures are essential components required for change or adoption of healthy behavior, in tune with the health belief model.[bookmark: ft23][23] Yet, knowledge may not always lead to practice, considering that there are several other determinant variables, including availability of resources for such practice. These resources such as availability of soap and running water for handwashing may not be consistently available in most resource-poor settings including Nigeria.


    Furthermore, sociodemographic and obstetric characteristics were not discovered to be linked with the practice of preventive interventions. This suggests that no age, educational level, occupational, marital, gestational groups, or other characteristics are more or less likely to practice preventive measures. This finding may be due to potential similarity in the strength of determinants of the practice of these measures among the various groups. Such determinants include the availability of materials for practice, level of knowledge which are obtained from diverse media sources as well as maternal health education provided at antenatal care clinics. A similar study in Egypt also found a lack of association of age and marital status with practice of preventive measures.[bookmark: ft22][22] Higher parity and educational attainment were, however, linked with adequate practice of preventive measures. Difference in grading system or assessment of adequacy in practice of preventive measures may account for differences in degree of associations found. Furthermore, a similar study in Abakaliki, South-east Nigeria, found older age, married status, higher parity, and lower level of education to be linked with the practice of preventive interventions.[bookmark: ft11][11] Differences in sociodemographic characteristics of pregnant women, as well as their degree of risk perception in the study settings, may account for this variance in finding.


    Knowledge of COVID-19 is a key determinant of the utilization of preventive interventions among pregnant women in the study setting. Sociodemographic and obstetric characteristics are not linked with the practice of preventive interventions. Consequently, all women should be targeted for more effective maternal health education, toward improvement in knowledge of COVID-19 and eventual practice of preventive strategies. There should be no priority focus on any groups or subgroups for educational and other relevant interventions, as well as monitoring and evaluation of effects of interventions.


    The maternal mortality ratio in Nigeria is >800,000 per 100,000 live births,[bookmark: ft24][24] majority of which are avoidable. This study has discovered a suboptimal level of knowledge and poor application of key preventive strategies for COVID-19. Consequently, the infection is more likely to occur among pregnant women, therefore potentially worsening our maternal mortality statistics. Hence, an emphasis should be placed on maternal health education in Nigeria, and indeed Sub-Saharan Africa to achieve improvement in knowledge and application of COVID-19 prevention strategies.


    Conclusion


    This study assessed the level of knowledge and practice of COVID-19 prevention among pregnant women in Calabar because they make up part of the vulnerable group in the society. The degree of knowledge among the research participants was suboptimal and there was a poor practice of key preventive measures.


    We recommend that maternal health education can be improved by incorporating awareness and sensitization campaigns, as well as Infection Prevention and Control (IPC) strategies during their regular antenatal visits. This would help to promote understanding, address misconceptions, and increase the practice of preventive interventions among pregnant women. Campaigns should also be carried out on the streets and public spaces. The information should also be translated into the local dialects to ensure a full understanding of all the information.


    In addition, there should be a provision of economic palliative support to the grassroots, especially the vulnerable group such as pregnant women in the society. This would likely also encourage them to practice all the necessary preventive measures. Religious leaders and clerics should also be closely involved in the awareness and sensitization campaigns so that factual information can be given to their various congregations. Further studies in other sub-Saharan Africa settings are also recommended.


    Financial support and sponsorship


    Authors.


    Conflicts of interest


    There are no conflicts of interest.

  


  
    References


    
      
        	[bookmark: ref1]1.

        	
          
            The Novel Corona Virus Pneumonia Emergency Response epidemiology Team. The epidemiological characteristic of an outbreak of 2019 novel Coronavirus disease (COVID-19) in China. Chin J Epidemiol 2020;41:145-51.Back to cited text no. 1
          

        
      


      
        	[bookmark: ref2]2.

        	
          
            Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et al. epidemiological and clinical characteristic of 99 cases of 2019 novel coronavirus pneumonia in Wuhan China: A descriptive study. Lancet 2020;395:507-13.Back to cited text no. 2
          

        
      


      
        	[bookmark: ref3]3.

        	
          
            WHO. Available from: https://covid19.who: int/. [Last accessed on 2020 Oct 03].Back to cited text no. 3
          

        
      


      
        	[bookmark: ref4]4.

        	
          
            Nigeria Centre for Disease Control. Available from: https/ncdc.gov.ng/news/press/. [Last accessed on 2020 Oct 03].Back to cited text no. 4
          

        
      


      
        	[bookmark: ref5]5.

        	
          
            World Health Organization. 2019 – N-CoV Outbreak is an Emergency of International Concern; 2020 Available from: http://www.euro.who.int/en/health-topics/emergencies/pages/news/news/2020/01/2019-nCov-outbreak-is-an-emergency-of-international-concern. [Last accessed on 2020 Feb 16].Back to cited text no. 5
          

        
      


      
        	[bookmark: ref6]6.

        	
          
            CDC: Coronavirus Disease 2019 (COVID-19) Centers for Disease Control and Prevention; 2020. Available from: https://www.cdc.gov/coronavirus/2019-ncov/Covid-data/investigations-discovery/assessing-risk-factors. [Last accessed on 2020 Oct 03].Back to cited text no. 6
          

        
      


      
        	[bookmark: ref7]7.

        	
          
            Kothyar AM, Grechukhina O, Chen A, Popkhadze S, Grimshaw A, et al. Vertical transmission of coronavirus disease 2019: A systematic review and metaanalysis. Am J Obstet Gynecol 2021;224: 35-53.e3.Back to cited text no. 7
          

        
      


      
        	[bookmark: ref8]8.

        	
          
            Di Mascio D, Khalil A, Saccone G, Rizzo G, Buca D, Liberate M, et al. Outcome of Coronavirus Spectrum infection (SARS, MERS, COVID-19) during pregnancy: A systematic review and meta-analysis. Am J Obstet Gynecol MFM 2020;2:100107.Back to cited text no. 8
          

        
      


      
        	[bookmark: ref9]9.

        	
          
            Kish L. Survey Sampling. New York, USA: Wiley-Interscience; 1995.Back to cited text no. 9
          

        
      


      
        	[bookmark: ref10]10.

        	
          
            Allagoa DO, Orji PC, Obagah L, Tekenah ES, Dambo N, Atemie G. Knowledge, attitudes and practices towards COVID-19 among pregnant women in a tertiary hospital in South-south Nigeria. Int J Res Rep Gynaecol 2020;3:35-41.Back to cited text no. 10
          

        
      


      
        	[bookmark: ref11]11.

        	
          
            Nwafor JI, Aniukwu JK, Anozie BO, Ikeotuonye AC, Okedo-Alex IN. Pregnant women's knowledge and practice of preventive measures against COVID-19 in a low-resource African setting. Int J Gynaecol Obstet 2020;150:121-3.Back to cited text no. 11
          

        
      


      
        	[bookmark: ref12]12.

        	
          
            Reuben RC, Danladi MM, Saleh DA, Ejembi PE. Knowledge, attitudes and practices towards COVID-19: An epidemiological survey in North-central Nigeria. J Community Health 2021;46:457-70.Back to cited text no. 12
          

        
      


      
        	[bookmark: ref13]13.

        	
          
            Zhong BL, Luo W, Li HM, Zhang QQ, Liu XG, Li WT, et al. Knowledge, attitudes, and practices towards COVID-19 among Chinese residents during the rapid rise period of the COVID-19 outbreak: A quick online cross-sectional survey. Int J Biol Sci 2020;16:1745-52.Back to cited text no. 13
          

        
      


      
        	[bookmark: ref14]14.

        	
          
            Erfani A, Shahriarirad R, Ranjbar K, et al. Knowledge, attitude and practice toward the novel coronavirus (COVID-19) outbreak: A population-based survey in Iran. Bull World Health Organ 2020. Available from: http://dx.doi.org/10.2471/BLT.20.25665. [Last accessed on 2021 May 19].Back to cited text no. 14
          

        
      


      
        	[bookmark: ref15]15.

        	
          
            Akalu Y, Ayelign B, Molla MD. Knowledge, attitude and practice towards COVID-19 among chronic disease patients at Addis Zemen Hospital, Northwest Ethiopia. Infect Drug Resist 2020;13:1949-60.Back to cited text no. 15
          

        
      


      
        	[bookmark: ref16]16.

        	
          
            Ngwewondo A, Nkengazong L, Ambe LA, Ebogo JT, Mba FM, Goni HO, et al. Knowledge, attitudes and practices of COVID-19 preventive measures and symptoms: A cross-sectional study during the exponential rise of the outbreak in Cameroon. Plos Negi Trop Dis 2020;14:e0008700.Back to cited text no. 16
          

        
      


      
        	[bookmark: ref17]17.

        	
          
            Azlan AA, Hamza MR, Sern TJ, Ayub SH, Mohamad E. Public knowledge, attitudes and practices towards COVID-19: A cross-sectional study in Malaysia. Plos One 2020;15:e0233668.Back to cited text no. 17
          

        
      


      
        	[bookmark: ref18]18.

        	
          
            Federico F. Vertical transmission of COVID-19: A systematic review. J Pediatr Perinatol Child Health 2020;4:007-13.Back to cited text no. 18
          

        
      


      
        	[bookmark: ref19]19.

        	
          
            Vivanti AJ, Vauloup-Fellous C, Prevot S, Zupan V, Suffee C, Do Cao J, et al. Transplacental transmission of SARS-CoV-2 infection. Nat Commun 2020;11:3572.Back to cited text no. 19
          

        
      


      
        	[bookmark: ref20]20.

        	
          
            Blumberg DA, Underwood MA, Hedriana HL, Lakshminrusimha S. Vertical transmission of SARS-CoV-2: What is the optimal definition? Am J Perinatol 2020;37:769-72.Back to cited text no. 20
          

        
      


      
        	[bookmark: ref21]21.

        	
          
            National Centre for Disease Control. NCDC Coronavirus COVID-19 Microsite; 2020. Available from: https://covid-19.ncdc.gov.ng. [Last accessed on 2021 Jun 6].Back to cited text no. 21
          

        
      


      
        	[bookmark: ref22]22.

        	
          
            Metwally HM, Desoky MM. Knowledge, practice and attitudes of preventive measures against coronavirus infection among pregnant women in Egypt. 2020;3:156-66. [doi:10:36348/sjnhc2020.v03i06.001].Back to cited text no. 22
          

        
      


      
        	[bookmark: ref23]23.

        	
          
            Jose R, Narendran M, Bindu A, Beevi N, L M, Benny PV. Public perception and preparedness for the pandemic COVID 19: A Health Belief Model approach. Clin Epidemiol Glob Health 2021;9:41-6.Back to cited text no. 23
          

        
      


      
        	[bookmark: ref24]24.

        	
          
            World Health Organization. Trends in Maternal Mortality: 1990 to 2015: Estimates Developed by WHO, UNICEF, UNFPA, World Bank Group and the United Nations Population Division. Geneva. Available from: https://reliefweb.int/report/world/trends-maternal-mortality-1990-2015-estimates-who-unicef-unfpa-world-bank-group-and-the-united-nations. [Last accessed on 2020 Oct 09].Back to cited text no. 24
          

        
      

    

  
Table: 1

  [bookmark: tbl_NigerJMed_2021_30_5_548_327955_t1.jpg][image: ]


  Table 1: Sociodemographic and obstetric characteristics (n=284)
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  Table 2: Knowledge of different areas of coronavirus disease 2019 (n=284)
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  Table 3: Frequency distribution of knowledge scores (n=284)
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  Table 4: Attitude toward coronavirus disease 2019 pandemic (n=284)
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  Table 5: Practice of coronavirus disease 2019 preventive measures (n=284)
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  Table 6: Factors linked with practice of key preventive interventions (n=284)
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Variable Frequency, n (%)

Age group (years)

<20 3q11)
2130 143 (50.4)
3140 130 @5.7)
40 228
Total 284 (100)
Marital status
Single 19(66)
Married 264 (93.0)
Divorced 1004
Total 284 (100)
Religion
Christianity 279 (98.2)
Islam/others 5(1.8)
Total 284 (100)
Occupation
Public/civil servant 7927.8)
Company employee 15(53)
Self-employed 123 43.3)
Applicant 67(23.6)
Total 284 (100)
Level of education
Primary 113.9)
Secondary 77Q7.1)
Testiary 196 (69.0)
Total 284 (100)
Pasity
01 142 (50.0)
24 142 (50.0)
Total 284 (100)
Trimester
First 3q1.1)
Second 135 47.5)
Third 146 (51.4)

Total 284 (100)
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Knowledge area

Frequency of correct
response, n (%)

Knowledge of clinical presentation and
‘management
Major symptoms of COVID-19 (body
weakness, fever, difficulty breathing,
dry cough)
Compared with common cold
COVID-19 is less likely to cause
sncezing and stffy nose
COVID-19 disease is currently
incurable
Early symptomatic and supportive
freatment aids recovery
Only the elderly, chronically ill and
those that are obese are more prone fo
experience serious cases
Knowledge of risk factors and
transmission
COVID-19 infection could result from
contact with, or consumption of wild
animals
When there is no fever, a
COVID-19-infected person cannot pass
the virus to another person
COVID-19 droplets are transferred
through respiratory droplets
COVID-19 infection can be transmitted
to your baby
Knowledge of preventive measures
Wearing face mask can prevent
COVID-19 infection
It is not important for young adults and
children to take precantionary measures
Preventive measures include avoiding
crowded locations such as markets and
public transportation
Separation and care of infected persons
is effective way of preventing spread
of virus
Contacts of infected persons should be
isolated and observed for 14 days
Proper wearing of face mask include
covering nose and mouth while falking
to someone
Wearing of face shield alone protects
more than wearing face mask

245 (36.3)

97(342)

191 (67.3)
258 (90.8)

179 (63.0)

137 482)

159 (56.0)

229 (30.6)

177 (62.3)

243 (85.6)
154 (542)

229 (30.6)

249 (87.7)

259 (91.2)

265 (93.3)

187 (65.8)

COVID-19- Coronatvirus disease 2019
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Variable Frequency, n (%)

Knowledge of clinical presentation and

management
<25 (poor) 2692)
25-49.9 (fair) 29(10.2)
50-74.9 (good) 72(253)
>75 (satisfactory) 157 (55.3)
Total 284 (100)
Knowledge of risk factors and transmission
<25 (poor) 13(46)
25-49.9 (fair) 35(123)
50-74.9 (go0d) 93(32.7)
>75 (satisfactory) 143 (50.4)
Total 284 (100)
Knowledge of preventive measures
<25 (poor) 414
25-49.9 (fair) 196.7)
50-74.9 (go0d) 86(303)
>75 (satisfactory) 175 (61.6)
Total 284 (100)
Total knowledge score
<25 (poor) 5(18)
25-49.9 (fair) 207
50-74.9 (go0d) 96 (33.8)
>75 (satisfactory) 161 (56.7)

Total 284 (100)
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Variable Yes, No, n (%) I don’t
n (%) know, n (%)

Is COVID-19 infection 256(90.1) 11 (3.9) 17(6.0)

existing and real?

Are you confident that 243(855)  40(14.1) 104

Nigeria can overcome the

challenge of COVID-19?

The disease can effectively 87 (30.6) 178 (62.7) 196.7)

e eradicated by prayers

alone

Thave responsibility for 232(817)  34(120) 18(6.3)

the prevention and control

of the disease

The COVID-19 pandemic 53 (18.7)  165(58.1)  66(23.2)

is a scam for government
to collect and spend money

COVID-19- Coronatvirus dicease 2010
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Variable Yes, n (%) No, n (%)

Of recent. have you been to any 147 (51.8) 137 (48.2)

crowded places?

Whenever you leave you home, 253 (89.1) 31(109)

do you wear a face/nose mask?

Do you observe physical 239 (84.2) 45(15.8)

distancing of at least 2 m when in

public gatherings?

Variable Very often/ Rarely/never,
often, n (%) n (%)

How often do you observe 268 (94.4) 16 (5.6)

handwashing with soap and clean

water or with sanitizer?

How often do you observe 258 (90.9) 269.1)

respiratory hygiene by sneezing
into your elbow or tissue paper,
with proper disposal?
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Wearing of face mask

Handwashing

Yes

No

Very often/often

Rarely/never

Age (years)
Mean=SD
Fest P

Gestational age (weeks)

Mean=SD
Fest P

Gestational age at booking (weeks)
Mean=SD
Fest P

Pasity
Mean=SD
Fest P

Knowledge of clinical presentation and management
Mean=SD (%)

Fest P

Knowledge of risk factors and transmission
Mean=SD (%)

Fest P

Knowledge of preventive measures
Mean=SD (%)

Fest P

Total knowledge score
Mean=SD (%)

Fest P

Atitude of taking responsibility for disease prevention, 1 (%)
Yes
No
x2P

Level of education, 7 (

Secondary or less
Tertiary
2P

Marital status, 7 (%
Married
Unmarried
©P

30.6£5.1

26.6£6.7

200452

16211

69.0£23.5

62.9426.6

8124188
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0.04
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0.18

30.7£4.7

258467
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62.6£272

52.4£26.1

68.24233
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25(10.8)
6(115)

10 (11.4)
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27(102)
4(20.0)

30.755.1

265267

201255

16511

68.4224.1

62.2£26.0

80.6£19.1

722169

220 (94.8)
48(923)

81(92.0)
187 (95.4)

250 (94.7)
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0.68
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0.04
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038
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