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ABSTRACT
Background: Corona virus disease 19 is globally pandemic and highly contagious viral infectious disease that caused infection and death of millions of people across the globe. Since the virus can attack all groups of population assessing knowledge, attitude, practice and associated factors are the most critical step to control the infection. Observations show that pregnant women are more likely to be hospitalized, admitted to ICU and receive mechanical ventilation if infected. Therefore, this study was aimed at assessing knowledge, attitude, preventive practices and associated factors among pregnant women on ANC follow up at SPHMMC.
Methods: Hospital based cross-sectional study was conducted from 1st of May to April 2021, among 422 pregnant women who were on ANC follow up at SPHMMC. Data quality was controlled by training data collectors and supervisors and checking each data for completeness and consistency during and after actual data collection. Completely filled data was coded and entered to SPSS version 25 for analysis. Descriptive statistics using univariate analysis was applied to determine the distribution of study variables. Finally binary logistic regression analysis was performed to indicate the independent predictors of practice of preventive measures and adjusted odds ratio with P-value ≤ 0.05 at 95% CI was taken as statistically significant.
Results: This study indicated 98.8 % and 92.7 % of the participants had adequate knowledge and good attitude, respectively. However, only 31.3% of the respondents had good practice of preventive measures. The odds of having good practice of preventive measures were higher among participants who were urban residents (p value=0.013, AOR=3.1, 95% CI:1.3-7.7), who attained college or above educational level (p value=0.000, AOR=3, 95%CI:1.9-4.7), who were government employee (p value=0.014, AOR=2.35, 95%CI: 1.12-4.6) and had family income of >5000(ETB) (p value=0.001, AOR=2.1, 95%CI:1.4-3.3)
Conclusion: The study demonstrated that almost all of the target population had adequate knowledge and good attitude. But there was considerable limited practice of preventive measures. Thus, great attention on health education and consistent implementation of regulatory strategies needs to be employed to improve practice of preventive measures among the target population.
Key words: KAP, COVID-19, Pregnant women
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[bookmark: _Toc81222885]CHAPTER ONE: INTRODUCTION
[bookmark: _Toc81222886]1.1 Background
[bookmark: _Toc46630685]Corona virus disease 19 (COVID-19) is highly transmittable and pathogenic viral infectious disease caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)(1-3). At the end of 2019, a series of pneumonia cases of unknown cause emerged in Wuhan (Hubei, China)(4). A few weeks later, in January 2020, deep sequencing analysis from lower respiratory tract samples identified a novel virus severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) as causative agent for that observed pneumonia cluster(5). By March 11th , 2020 when the number of countries involved was 114, with more than 118,000 cases and over 4000 deaths, the WHO declared the pandemic status of the disease(5). As of June 22,2020 more than 9.06 million cases have been reported across 200 countries and territories, resulting in 471,022 deaths (6). Of these 309,321 cases resulting in 8,148 deaths were from Africa and 4,532 cases with 74 deaths were from Ethiopia(7).
The most common symptoms of the disease include fever, dry cough and shortness of breath but headache, muscle pain, sputum production, diarrhea, and sore throat are less common(4, 8-11). The virus is primarily spread between people during close contact, most often via small droplets produced by coughing, sneezing, talking, and singing(2, 10, 12, 13). It is most contagious during the first three days after the onset of symptoms, although spread is possible before symptoms appear, and from people who do not show symptoms(12). As recommended by WHO(14), preventive measures to reduce the chances of infection include staying at home, avoiding crowded places, keeping social distancing, washing hands with soap and water often and for at least 20 seconds, avoiding touching the eyes, nose, or mouth with unwashed hands, monitoring and self-isolation for people who suspect they are infected.
Following the confirmation of its first case of COVID-19, on 13 March 2020, the Ethiopian government has developed country-specific measures that are in line with the WHO guidelines in dealing with the outbreak(15).
Studies show that level of knowledge, attitude people hold and preventive practices against COVID-19 play an integral role in determining their readiness to accept behavioral change measures from health authorities(16) and  are essential to guarantee control success(17). 
During pregnancy women experience immunologic and physiologic changes that could increase their risk for more severe illness from respiratory infections(18). According to CDC morbidity and mortality report on characteristics of women of reproductive age with laboratory confirmed SARS-CoV-2 infection by pregnancy status; pregnant women are more likely to be hospitalized and at increased risk for ICU admission and receipt of mechanical ventilation(18) . 
One study done to assess pregnant women’s knowledge and practice of preventive measures against COVID-19 in low resource African setting; shows only 60.9% of the participants had adequate knowledge of preventive measures, and  69.7% were not practicing the measures(19). 
Until preparation of this proposal there is no available literature (as far as we are aware) that assessed level of knowledge, attitude, practice of preventive measures against COVID-19 and associated factors among pregnant women in Ethiopia. Thus, this study aims to investigate pregnant women’s knowledge, attitude, practices of preventive measures against COVID-19 and associated factors. 
[bookmark: _Toc46630678][bookmark: _Toc81222887]1.2 Statement of the Problem
Though COVID-19 is preventable infectious disease, until preparation of this proposal(June 22,2020), more than 9.06 million cases resulting in 471,022 deaths across the world have been reported (6). Of these 309,321 cases resulting in 8,148 deaths were from Africa and 4,532 cases with 74 deaths were from Ethiopia (20). Studies show that level of knowledge, attitude people hold and preventive practices against COVID-19 play an integral role in determining their readiness to accept behavioral change measures from health authorities(16) and  are essential to guarantee control success(17).
Growing observations show that pregnant women are more likely to be hospitalized, admitted to ICU and receive mechanical ventilation if infected with SARS-CoV-2(18). From January 22 to June 7, as part of COVID-19 surveillance, CDC received reports of 326,335 women of reproductive age who had positive test results for SARS-CoV-2 and among these 8,207(9%) were pregnant(18). Among pregnant women about 31.5 % were hospitalized as compared to 5.8 % for nonpregnant women and pregnant women were significantly more likely to be admitted to ICU and receive mechanical ventilation. One study done to assess pregnant women’s knowledge and practice of preventive measures against COVID-19 in low resource African setting; shows only 60.9% of the participants had adequate knowledge of preventive measures, and  69.7% were not practicing the measures(19). 
[bookmark: _Toc46630679]To date in Ethiopia, no published studies are available that assesses level of knowledge, attitude, practice of preventive measures regarding COVID-19 and associated factors among pregnant women. Thus, this study aims to investigate pregnant women’s knowledge, attitude, practices of preventive measures against COVID-19 and associated factors.
[bookmark: _Toc81222888]1.3 Significance of the Study
Assessing pregnant women’s level of knowledge, attitude, practice of preventive measures and associated factors regarding COVID-19 is essential to identify knowledge gaps, misconceptions, malpractices and factors associated with it, that helps to provide better insight for officials, policymakers and health workers in addressing poor knowledge, attitude and adopting healthy practices among the target population. Moreover, the study will also be used by scholars who want to conduct research on similar topics in the future
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                     Figure 1: Conceptual frame work of the study
[bookmark: _Toc81222889][bookmark: _Toc46630680]CHAPTER TWO: LITERATURE REVIEW
[bookmark: _Toc81222890]2.1 Level of knowledge About COVID-19 and Associated Factors
An analytical cross-sectional study done on the awareness, attitude and practice during the COVID-19 pandemic in Riyadh, Saudi Arabia(21); Of all the participants, 58% showed a moderate level of awareness and significant positive correlation between awareness-attitude (r = 0.132, p-value < 0.001) was found. 
In another study done to assess Knowledge, attitude and practice toward COVID-19 among the public in the Kingdom of Saudi Arabia (22) showed that majority of the study participants were knowledgeable about COVID-19 with mean COVID-19 knowledge score of 17.96 (SD = 2.24, range: 3–22), indicating a high level of knowledge. The study also showed that men have less knowledge about COVID-19, than women and older adults are likely to have better knowledge than younger people (22)
In an online cross-sectional study done to assess knowledge, attitudes, and practices towards COVID-19 among Chinese residents during the rapid rise period of the COVID-19 outbreak(16), the mean COVID-19 knowledge score was 10.8 (SD: 1.6, range: 0-12), suggesting an overall 90% (10.8/12*100) correct rate on the knowledge test. Knowledge scores significantly differed across genders, age-groups, categories of marital status, education levels, and residence places (P<0.001). male gender (vs. female, β: -0.284, P<0.001), age-group of 16-29 years (vs. 30-49 years, β: -0.302, P<0.001), marital status of never-married (vs. married, β: -0.215, P<0.001), education of bachelor's degree or lower (vs. master degree and above, β: -0.191 ~ -1.346, P<0.001), and occupations of unemployment (β: -0.158, P=0.040) and students (β: -0.234, P<0.001) (vs. mental labor) were significantly associated with lower knowledge score(16).
In cross-sectional study done on knowledge, attitude and practices towards COVID-19 and assessment of risks of infection by SARS-CoV-2 among the Bangladeshi population(23) about 54·87% of respondents had good knowledge and knowledge scores was significantly diverged across age, gender, education level, residence, monthly family income and marital status(23). 
[bookmark: _Toc46630681]Study done in low-resource African setting to assess pregnant women’s knowledge and practice of preventive measures against COVID-19, only 60.9% had adequate knowledge of preventive measures of COVID-19 and factors associated with inadequate knowledge of preventive measures were age older than 40 years (AOR 0.19; 95% CI, 0.23–0.65, P<0.001), parity of 5 or more (AOR 0.24; 95% CI, 0.21–0.87, P=0.002); no formal education (AOR 6.30; 95% CI, 2.55–6.91, P=0.004) and rural residence (AOR 9.11; 95% CI, 5.67–20.01, P<0.001)(24)
[bookmark: _Toc81222891]2.2 Attitude Towards COVID-19 and Associated Factors
In an online cross-sectional study done to assess knowledge, attitudes, and practices towards COVID-19 among Chinese residents during the rapid rise period of the COVID-19 outbreak(16); the majority of the respondents agreed that COVID-19 will finally be successfully controlled (90.8%) and attitude towards the final success in controlling COVID-19 significantly differed across genders, education levels, occupation categories, and residence places (P<0.05). In additions, respondents reporting “disagree” and “I don't know” had significantly lower knowledge scores than those reporting “agree” (P<0.001)(16). 
[bookmark: _Toc46630682]In another cross-sectional study done in North-Central Nigeria to assess knowledge, attitudes and practices towards COVID-19 revealed that; 79.5% of the participants had positive attitudes toward the adherence of government infection prevention and control measures with 92.7%, 96.4% and 82.3% practicing social distancing/self-isolation, improved personal hygiene and using face mask respectively. Pearson’s correlation showed significant relationship between knowledge of COVID-19 and attitude towards preventive measures (r = 0.177, p = 0.004, r = 0.137, p = 0.001)(25)
[bookmark: _Toc81222892]2.3 Practices of Preventive Measures Against COVID-19 and Associated Factors
In an cross-sectional study done to assess knowledge, attitudes, and practices towards COVID-19 among Chinese residents during the rapid rise period of the COVID-19 outbreak(16);the vast majority of the participants had not visited any crowded place (96.4%) and wore masks when going out (98.0%) in recent days and rates of these two practices significantly differed across demographic groups (P<0.05). Male gender (vs. female, OR: 1.37, P=0.019), occupation of “students” (vs. mental labor, OR: 1.54, P=0.007), COVID-19 knowledge score (OR: 0.90, P<0.001) and marital status of “others” (vs. married, OR: 2.97, P=0.003) were significantly associated with going to any crowded place and not wearing a mask outside(16).
[bookmark: article1.body1.sec3.sec4.p3][bookmark: article1.body1.sec3.sec4.p5][bookmark: article1.body1.sec3.sec4.p7]In another cross-sectional study that assess public KAP towards COVID-19(26); 83.4% of participants reported that they were avoiding crowded places and it was found that there were significant associations between age group, income category and avoidance of crowded places. More than half of the participants reported wearing a face mask when going out in public (51.2% and wearing of face masks was found to be significantly associated with gender, age group, region, occupation and income group. Majority of participants reported that they practiced proper hand hygiene by frequently washing their hands and using hand sanitizer (87.8%) and there were significant associations found between proper hand hygiene and gender, age group, region and occupation(26).
[bookmark: _Toc46630683]Study done in low-resource African setting to assess pregnant women’s knowledge and practice of preventive measures against COVID-19; Most of the participants( 69.7%) were not practicing the preventive measures(19)
[bookmark: _Toc81222893]2.4 Summary of Literature Review
Data from the literatures show inconsistent results regarding public’s level of knowledge, attitude, practice of preventive measures against COVID-19 and associated factors and so far, only one study is available in African setting regarding assessment of knowledge and practices of preventive measures against COVID-19 among pregnant women. 
[bookmark: _Toc46630684]In Ethiopia until the preparation of this proposal (June,2020), there is no published study that assesses either publics or pregnant women’s knowledge, attitude, practice of preventive measures against COVID-19 and associated factors.








[bookmark: _Toc81222894][bookmark: _Toc46630686]CHAPTER THREE: OBJECTIVES
[bookmark: _Toc81222895]3.1 General Objectives
[bookmark: _Toc46630687]To assess the knowledge, attitude, practice of preventive measures against COVID-19 and associated factors among pregnant women on ANC follow up at SPHMMC
[bookmark: _Toc81222896]3.2 Specific Objectives
To find out level of knowledge of COVID-19 among pregnant women 
To determine attitudes towards COVID-19 among pregnant women
To assess practices of preventive measures against COVID-19 followed by pregnant women
To determine predictors of level of knowledge, attitude and practice of preventive measures















[bookmark: _Toc81222897]CHAPTER FOUR: METHODOLOGY OF THE RESEARCH
[bookmark: _Toc81222898]4.1 Study Area and Period 
Study was conducted among selected pregnant women on antenatal care follow-up at SPHMMC, Addis Ababa, Ethiopia from 1st of May to April 30, 2021. SPHMMC is tertiary Hospital serving as referral center from all over the country and located in Addis Ababa, Gullele sub city which has altitude of 2,400meters (27) above sea level. Obstetrics and Gynecology department is one of the major departments which provide general as well as sub-specialty services. The department is staffed with clinical health professionals and supportive non-clinical staffs. Monthly an average of 880 pregnant women get services at antenatal clinics. 
[bookmark: _Toc81222899]4.2 Study Design
[bookmark: _Toc46630691]Hospital based cross-sectional study was employed among selected pregnant women
[bookmark: _Toc81222900]4.3 Population
[bookmark: _Toc46630692][bookmark: _Toc81222901]4.3.1 Target population
All pregnant women
[bookmark: _Toc46630693][bookmark: _Toc81222902]4.3.2 Source population
All pregnant women on antenatal care follow up at SPHMMC
[bookmark: _Toc46630694][bookmark: _Toc81222903]4.3.3 Study population
All pregnant women attending ANC at SPHMMC during data collection and fullfills inclusion criteria
[bookmark: _Toc46630695][bookmark: _Toc81222904]4.3.4 Study subjects
All pregnant women selected from study population by systematic random sampling
[bookmark: _Toc46630697][bookmark: _Toc81222905]4.3.5 Inclusion criteria
All pregnant women on ANC follow up at SPHMMC who were willing to participate in the study
[bookmark: _Toc46630698][bookmark: _Toc81222906]4.3.6 Exclusion criteria 
Pregnant women on ANC follow up at SPHMMC who were not willing to participate in the study 
[bookmark: _Toc81222907]4.4 Sample Size Determination and Sampling Procedures
Sample size was determined by single population proportion formula with the following assumptions; since there was no local study at the time, proportion(P) value of 50 % was used, with 5 % margin error and 95 % confidence interval. Accordingly the calculated sample size was 384 and after adding a 10 % allowance for non-response rate the final sample size was 422 pregnant women. A systematic random sampling technique was used to select eligible participants. An average of 1,760 pregnant women attend ANC over two months which made the sampling frame. Considering the calculated sample size, every 4th pregnant women from the study population was selected.
[bookmark: _Toc81222908]4.5 Study Variables
[bookmark: _Toc81222909]4.5.1 Independent variables
[bookmark: _Toc46630699]Socio-demographic information of the participants
[bookmark: _Toc81222910]4.5.2 Dependent variables
Knowledge, Attitude and Practice of preventive measures
[bookmark: _Toc81222911]4.6 Data Collection Tools and Procedure
The questionary was an adaptation and modification of the study instruments developed in a study on Chinese residents’ KAP towards COVID-19 in China(16). The original questionnaire was prepared in English, then translated in to Amharic and Afan oromo languages which were used for data collection and re-translated back to English to check for any inconsistencies. The questionnaire consisted of four main parts: 1) Socio-demographics, which surveyed participants’ age, marital status, religion, place of residence, educational status, occupation and average monthly household income; 2) Knowledge about COVID-19; 3) Attitudes toward COVID-19; and 4) Practices of preventive measures against COVID-19.  
For knowledge questions, 8 items were prepared with answer options of true, false or I don’t know. Score of 1 was given for ‘true’ and 0 for false or I don’t know answers. Then all the scores were computed to classify each participant’s level of knowledge as having adequate knowledge if scored ≥6/8(≥75%) and inadequate knowledge if scored <6/8(<75%). 
For attitude questions,6 items were prepared with answer options of agree, disagree or I don’t know. Score of 1 was given for ‘agree’ and 0 for disagree or I don’t know answer. Then all the scores were computed to classify the participants as having good attitude if scored ≥5/6(≥83.3%) and poor attitude if scored <5/6(<83.3%).
For practice questions, 6 items were prepared with options of yes or no. Score of 1 was given for ‘yes’ and 0 for ‘no’ answer.  Then all the scores were computed to classify participants as having good practice if scored 6/6(100%) and poor practice if scored <5/6(<100%). Data from eligible respondents were collected by three medical interns and two midwives with Bsc using interviewer administered structured questionary.
[bookmark: _Toc81222912]4.7 Data Quality Assurance
The questionary was prepared in English and translated to Amharic and Afan oromo and re-translated back to English to check for validity. The tool was pre-tested on 21 respondents who were not included in the final study: to ascertain respondents understanding of the items asked and the appropriateness of responses & time required for the interview. Data collectors and supervisors were trained on study objectives, data collection tools and ethical issues. The process of data collection was supervised by principal investigator and the trained supervisors for consistency and completeness
[bookmark: _Toc81222913]4.8 Data Processing and Analysis
The completed questionaries were checked for completeness, coded, and manually entered to SPSS version 25 and explored using descriptive and frequencies to clean data and prepare for analysis.  Descriptive statistics using univariate analysis was applied to describe the distribution of the study variables. The assumption of logistic regressions was checked. Then, bivariate logistic regression analysis was done to see the independent effect of predictors on the dependent variable of level of practice of preventive measures and predictors with P-value of ˂ 0.2 were entered in the multivariable logistic regression analysis model to identify final predictors after controlling other independent variables. Adjusted odds ratio and 95% CI were calculated and P≤0.05 was considered statistically significant. Finally, the result was described in text form and summarized and presented in tables and graphs
[bookmark: _Toc81222914]4.9 Operational Definitions
Knowledge: is the awareness of pregnant women about COVID-19. To measure it, 8 items were prepared. Participants who scored ≥6/8(≥75%) were classified as having adequate knowledge, whereas those who scored less than <6/8( < 75%) as having inadequate knowledge. 
Attitude; is the way pregnant women thinks and behaves toward COVID-19. It was measured by 6 items. Those who scored ≥5/6(≥83.3%) were categorized as having good attitude, whereas those who scored <5/6(<83.3%) catagorized as having  poor attitude.
Practice: is the measures pregnant women took to prevent COVID-19 infection over the last two weeks. It was measured by 6 items. Those who scored 6/6(100%) were classified as having good practice, whereas those who scored  <6/6(<100%) were classified as having poor practice.
[bookmark: _Toc81222915]4.10 Ethical Considerations
Written ethical assurance was received from institutional review board of SPHMMC before data collection started. Study aims and objectives were clearly explained at the beginning and respondents who agreed to participate in the study, were kindly asked to be interviewed. The interview was undertaken after the respondents completed their ANC examination in a separate area from the other participants. All the information was kept confidential and used only for research purposes. Health education about coronavirus infection was given briefly for every participant at the end of the interview.
[bookmark: _Toc81222916]4.11 Result Dissemination plan
This Research thesis will be presented and submitted to the Department of Gynecology and Obstetrics, St Paul’s Hospital Millennium Medical College. The study findings will be communicated and submitted to the college’s scientific communities and concerned body. After approval the study findings and recommendations will also be communicated by preparing forum for workshops and panel discussion with concerned stakeholders and hard copies and soft copies will be disseminated to all stakeholders. Finally, the publication on scientific journal will be considered. 






[bookmark: _Toc81222917]CHAPTER FIVE: RESULTS
Four hundred twenty-two (422) respondents were participated and gave a response rate of 100 %
[bookmark: _Toc81222918]5.1 Socio-demographic Characteristics of Respondents
Of the 422 respondents,405(96 %) were married with median age of 27 years and more than half were orthodox in religion (59%). Most of the respondents live in urban area 361(85.5 %) and had an average monthly income of 6053 ETB. Aside of this almost half of the respondents have attended primary school (47.2%) and were housewives (45.7 %). (See Table 1)

Table 1; Socio-demographic characteristics of study participants (n=422)
	 Variable 
	Number
	Percent

	Age group
	20 and less
	12
	2.8%

	
	21-30
	325
	77.0%

	
	31 and above
	85
	20.1%

	Marital status
	single
	17
	4.0%

	
	married
	405
	96.0%

	
	divorced
	0
	0.0%

	
	widowed
	0
	0.0%

	Religion
	Muslim
	111
	26.3%

	
	orthodox
	249
	59.0%

	
	protestant
	62
	14.7%

	
	others
	0
	0.0%

	Place of residence
	urban
	361
	85.5%

	
	rural
	61
	14.5%

	Educational status
	illiterate
	18
	4.3%

	
	primary school
	199
	47.2%

	
	secondary school
	56
	13.3%

	
	diploma
	61
	14.5%

	
	degree or above
	88
	20.9%

	Occupation
	house wife
	193
	45.7%

	
	student
	3
	0.7%

	
	government employee
	63
	14.9%

	
	private employee
	163
	38.6%

	Income (ETB)
	2000 and less
	66
	15.6%

	
	2001-5000
	176
	41.7%

	
	5001-10000
	136
	32.2%

	
	10001 and above
	44
	10.4%


[bookmark: _Toc81222919]5.2 Knowledge of Study Participants and Associated Factors
The total mean score for knowledge questions were 7.59/8 and 98.8 % of the respondents have adequate knowledge about COVID-19. Respondents stated correctly main symptoms of COVID19 (94.1%) and transmission during close contact (73.7%). (See Tables 2 & 3). In bivariate logistic regression there were no significant association between socio-demographic factors and level of knowledge. 

Table 2; Frequency distribution of participants’ knowledge about COVID19 (n=422)

	Variable
	True

	False 
	I don’t know 

	
	N
	%
	N
	%
	N
	%

	1) Fever, cough, and shortness of breath are main symptoms of COVID-19
	397
	94.1%
	19
	4.5%
	6
	1.4%

	2) COVID-19 virus is transmitted during close contact with infected people
	311
	73.7%
	98
	23.2%
	13
	3.1%

	3) Wearing masks helps to prevent from getting infected by COVID-19 virus
	411
	97.4%
	11
	2.6%
	0
	0

	4) Peoples should avoid going to crowded places to prevent from getting infected by the virus
	417
	98.8%
	5
	1.2%
	0
	0

	5) Peoples should avoid hand shake to prevent from getting infected
	417
	98.8%
	5
	1.2%
	0
	0

	6) Washing hands with running water and hand sanitizer reduce chance of infection
	416
	98.6%
	6
	1.4%
	0
	0

	7) Staying home helps to reduce the chance of being infected by COVID-19 virus
	417
	98.8%
	5
	1.2%
	0
	0

	8) Isolating and treating infected people are effective ways to reduce spread of the virus
	417
	98.8%
	5
	1.2%
	0
	0




[bookmark: _Toc81222920]5.3 Attitude of Participants and Associated Factors
The total mean score of the participants attitude towards COVID-19 questions were 5.6/6 and 92.7 % of the participants have good attitude towards COVID-19. Almost all of the respondents agree that COVID-19 is preventable disease (92.4%), infected people must be isolated and treated (94.1%), people should wear face mask to prevent COVID-19(91%), people should stay home to prevent COVID-19 (90.5%), people should refrain from hand shake to prevent COVID-19 (98.8), people should avoid crowded place to prevent COVID19 (97.4%). (See Tables 4 & 5). In bivariate logistic regression there were no significant association between socio-demographic factors and level of attitude.





Table 3; Frequency distribution of level of knowledge of participants about COVID-19(n=422)
	Variables 
	              Knowledge level

	
	  Adequate 
	 Inadequate 

	
	n
	%
	N
	%

	Fever, cough, and shortness of breath are main symptoms of COVID-19
	397
	94.1%
	25
	5.9%

	COVID-19 virus is transmitted during close contact with infected people
	311
	73.7%
	
	26.3%

	Wearing masks helps to prevent from getting infected by COVID-19 virus
	411
	97.4%
	11
	2.6%

	Peoples should avoid going to crowded places to prevent from getting infected by the virus
	417
	98.8%
	5
	1.2%

	Peoples should avoid hand shake to prevent from getting infected
	417
	98.8%
	5
	1.2%

	Washing hands with running water and hand sanitizer reduce chance of infection
	416
	98.6%
	6
	1.4%

	Staying home helps to reduce the chance of being infected by COVID-19 virus
	417
	98.8%
	5
	1.2%

	Isolating and treating infected people are effective ways to reduce spread of the virus
	417
	98.8%
	5
	1.2%



Table 4; Frequency distribution of participants’ attitude towards COVID-19(n=422)
	Variables
	Agree 
	Disagree 
	I don’t know 

	
	N
	%
	N
	%
	N
	%

	1) Do you agree that COVID-19 is preventable disease?
	390
	92.4%
	32
	7.6%
	0
	0

	2) Do you agree that infected people must be isolated and treated?
	397
	94.1%
	25
	5.9%
	0
	0

	3) Do you agree that people should wear face mask to prevent COVID-19?
	384
	91%
	38
	9.0%
	0
	0

	4) Do you agree that people should stay home to prevent COVID-19?
	382
	90.5%
	40
	9.5%
	0
	0

	5) Do you agree people should refrain from hand shake to prevent COVID-19?
	417
	98.8%
	5
	1.2%
	0
	0

	6) Do you agree that people should avoid crowded place to prevent COVID19?
	411
	97.4%
	11
	2.6%
	0
	0



[bookmark: _Toc81222921]5.4 Practice of Preventive Measures of COVID19 Among Participants Over the Last 2 weeks
In this study only 31.3% of the study participants had good practice of preventive measures against COVID-19 and large number (68.7%) of the women had poor practice. The women’s response regarding their practice of preventive measures against COVID-19 infection was refraining from going to crowded places (66.6%), wearing face mask when leaving home (78.6%), avoid touching mouth and nose with unwashed hands (61.1%), refrain from shaking hands (63.2%) and following updates on COVID-19(77.2%). (See Tables 6 & 7)
Table 5; Frequency distribution of attitude level of participants towards COVID-19(n=422)
	Variable 
	          Attitude level

	
	Good attitude
	Poor attitude

	
	N
	%
	N
	%

	Do you agree that COVID-19 is preventable disease?
	390
	92.4%
	32
	7.6%

	Do you agree that infected people must be isolated and treated?
	397
	94.1%
	25
	5.9%

	Do you agree that people should wear face mask to prevent COVID-19?
	384
	90.1%
	38
	9.9%

	Do you agree that people should stay home to prevent COVID-19?
	382
	90.5%
	40
	9.5%

	Do you agree people should refrain from hand shake to prevent COVID-19?
	417
	98.8%
	5
	1.2%

	Do you agree that people should avoid crowded place to prevent COVID19?
	411
	97.4%
	11
	2.6%



Table 6; Frequency distribution of practice of preventive measures of COVID19 among participants over the last 2 weeks (n=422)
	           Variable 

	                     Yes 
	         No 

	
	N
	%
	N
	%

	1) Have you refrained from going to crowded place?  
	281
	66.6%
	141
	33.4%

	2) Have you worn a mask when leaving home?
	332
	78.7%
	90
	21.3%

	3) Have you refrained from shaking hands?
	268
	63.5%
	154
	36.5%

	4) Have you avoided touching your mouth and nose with unwashed hands?
	258
	61.1%
	164
	38.9%

	5) Have you started staying home?
	180
	42.7%
	242
	57.3%

	6) Have you followed updates on COVID-19?
	332
	77.3%
	96
	22.7%



[bookmark: _Toc81222922]5.5 Factors Associated with Practice of Preventive Measures Against COVID19 Over the Last Two Weeks
Among sociodemographic factors entered to bivariate logistic regression being in age group of 21-30 years, being urban resident, attaining diploma or above educational level, being government and private employee and earning monthly income of >50000 ETB were associated with good practice of preventive measures. Variables with P value ≤0.2 were entered to multivariate logistic regression analysis and association between age group and level of practice did not exist after adjustment for other variables.
In the multivariate logistic regression women who were urban residents were 3.1 times (p value=0.013, AOR=3.1, 95% CI: 1.3-7.7) more likely to have good practice of preventive measures than those who were rural residents. Pregnant women who attained diploma or above educational status were 3 times (p value=0.000, AOR=3, 95%CI:1.9-4.7) more likely to have good practice of preventive measures as compared to those who had primary school or less educational status. Regarding occupation, government and private employee were 2.3 times (p value=0.014, AOR=2.35, 95%CI: 1.12-4.6) and 2.6 times (p value=0.000, AOR=2.6, 95%CI: 1.6-4.5), respectively were more likely to have good practice of preventive measures than those who were housewives. Moreover, pregnant women with monthly average family income of >5000(ETB) were 2.1 times (p value=0.001, AOR=2.1, 95%CI:1.4-3.3) more likely to have good practice of preventive measures than those with income of ≤5000 ETB. (See Table 8)

Table 7; Frequency distribution of level of practice of preventive measures against COVID-19 over the last two weeks (n=422)
	
	         Practice level

	
	  Good practice 
	Poor practice

	
	N
	%
	N
	%

	Have you refrained from going to crowded place?  
	281
	66.6%
	141
	33.4%

	Have you worn a mask when leaving home? 
	332
	78.7%
	90
	21.3%

	Have you refrained from shaking hands?
	268
	63.5%
	154
	36.5%

	Have you avoided touching your mouth and nose with unwashed hands?
	258
	61.1%
	164
	38.9%

	Have you started staying home?
	180
	42.6%
	242
	57.4%

	Have you followed updates on COVID-19?
	326
	77.2%
	96
	22.8%






Table 8; Frequency distribution of participant’s levels of knowledge, attitude and practice (n=422)
	Variable 
	Number 
	Percent 

	Knowledge level 
	Adequate 
	417
	98.8%

	
	Inadequate 
	5
	1.2%

	Attitude level 
	Good 
	391
	92.7%

	
	Poor 
	31
	7.3%

	Practice level
	Good 
	132
	31.3%

	
	Poor 
	290
	68.7%



Table 9; Bivariate and multivariate logistic regression of factors associated with practice of preventive measures among participants of the study (n=422)

	Covariate 
	Level of practice 
	P value
	COR
	P value
	AOR
	CI

	
	Good
	Poor
	
	
	
	
	

	Place of residency
	Urban
	126(40%)
	235(60%)
	0.000*
	4.9
	0.013**
	3.1
	1.3-7.7

	
	Rural(ref)
	6(9.8%)
	55(90.2%)
	
	
	
	
	

	Educational status
	Primary or less(ref)
	43(19.8%)
	174(80.2%)
	
	
	
	
	

	
	Secondary  
	19(34%)
	37(66%)
	0.027*
	2.0
	0.07
	1.8
	0.9-3.5

	
	Diploma or above
	70(47%)
	79(53%)
	0.000*
	3.6
	0.000**
	3
	1.9-4.7

	Occupation 
	Housewife(ref)
	34(17%)
	164(83%)
	
	
	
	
	

	
	Government employee
	26(41.2%)
	37(58.8)
	0.000*
	3.35
	0.014**
	2.35
	1.12-4.6

	
	Private employee
	72(44%)
	91(56%)
	0.000*
	3.78
	0.000**
	2.6
	1.6-4.5

	Income (ETB) 
	≤5000(ref)
	54(22.3%)
	188(77.7%)
	
	
	
	
	

	
	5001 or above
	78(43.3%)
	102(57.7%)
	0.000*
	2.66
	0.001**
	2.1
	1.4-3.3


Key; ref= reference category, *P≤0.2, **P≤0.05
Abbreviations; COR=Crude Odds Ratio, AOR=Adjusted Odds Ratio, CI= confidence interval













[bookmark: _Toc81222923]CHAPTER SIX: DISCUSSION
In this study almost all of the participants had adequate knowledge (98.8%) and good attitude (92.7%) towards the corona virus infection and there were no significant association between socio-demographic factors and level of knowledge and attitude. This finding is much higher than the findings from community based cross-sectional study conducted in other parts of Ethiopia at; Debre Tabor town, Gurage zone, and three Wollega Zones, in which 46.8%, 54.8% and 75.4% of the pregnant women were knowledgeable about COVID-19, respectively(28-30). The possible reason may be that all the former studies were conducted during the earlier stage of the pandemic compared with this study in which coronavirus awareness creation campaigns might have made positive impact on knowledge and attitude towards the disease among the target population. The nature of the study could also be the possible reason for the discrepancy; the level of health-related knowledge and attitude is expected to be high among the populations which are on follow up at health facility.
In this study, only 31.3% of the study participants had good practice of preventive measures. The finding was much lower than study conducted in other parts of Ethiopia; in Debre Tabor town (47.6%) and three Wollega zones (43.6%)(28, 29). Possible explanation might be having adequate knowledge and good attitude does not necessarily lead to adoption of a new practice. Moreover, the current weak legal enforcement of regulatory measures might have negatively affected practice of preventive measures.
In this study, the odds of having good practice of preventive measures were higher among pregnant women who were urban residents (P value=0.013, AOR=3.1, 95% CI: 1.3-7.7) as compared to those from rural area. The finding is consistent with the report from study conducted Western part of Ethiopia in which pregnant women who were urban residents were about 2.3 times more likely to practice a good level of preventive measures toward coronavirus infection(29). Possible explanation is that women from urban area attained higher level of education, had better average monthly income and better followed updates on COVID-19 which might made positive impact on their level of practicing preventive measures.
In addition, the study revealed that the odds of having good practice of preventive measures were higher among pregnant women who attained diploma or above level of education (p value=0.000, AOR=3, 95%CI:1.9-4.7) as compared to those only attained primary school level. The reason might be that women who attained diploma or above level of education has better followed updates on COVID-19, had better monthly family income and almost all of them had good attitude towards COVID 19 which might have contributed to have good practice of preventive measures than less educated pregnant women.
Moreover, the study showed that the odds of having good practice of preventive measures were higher among women who were government employee (p value=0.014, AOR=2.35, 95%CI: 1.12-4.6) and private employee (p value=0.000, AOR=2.6, 95%CI: 1.6-4.5) as compared to those who were housewives. The explanations might be that those who were government and private employee had attained higher level of education, were mostly urban residents, had better family income and better followed updates on COVID-19 which might make them more likely to be exposed to different mass media and social media to get information on importance of practicing preventive measures.
Once more, the odds of having good practice were higher among pregnant women with monthly household income of >5000(ETB) (p value=0.001, AOR=2.1, 95%CI:1.4-3.3) as compared to those who had ≤5000(ETB). This can be explained by that woman with higher family income had attained higher level of education and almost all were urban residents which might have positive impact on their level of practicing preventive measures.
Limitations
This study was an institution-based study; thus, it may not explain the level of knowledge, attitude and practice at the community level.
Social desirability and selection bias may also affect the result by preventing the participants from giving truthful information. 
Conclusion and recommendation
In this study most of the participants had adequate knowledge and good attitude towards corona virus infection. However, considerably low level of practicing preventive measures were identified. 
Place of residency, educational status, occupational status and monthly household income are predictors of level of practice of preventive measures against COVID-19.
[bookmark: _ENREF_1]Thus, there is a need to institute measures to improve COVID-19 preventive practices among pregnant women. Ways of achieving this might include: implementing legal enforcement strategies and health education campaigns and giving more attention to educating pregnant women at any point of contact with special attention to those who are from rural area, attended only primary school or less, housewives and have average family income of <5000 ETB.

[bookmark: _Toc81222924][bookmark: _Toc46630717]ANNEXES
Annex one:  Assurance of Principal Investigator
The undersigned agrees to accept responsibility for the scientific ethical and technical conduct of the research proposal and for provision of required progress reports as per terms and conditions of the St Paul’s Hospital and Millennium Medical College in effect at the time of grant is forwarded as the result of this application.   
Name of the Resident:                                          Date:                      Signature:
Name of Advisor:                                                 Date:                       Signature:                 
Annex- two: Questionnaire
  Consent form
Hello. My name is Dr Hika Hailu, I am conducting a study on the assessment of knowledge, attitude, and practice preventive measures against COVID-19 among pregnant women as partial fulfillment of the requirement for specialty certificate in Obstetrics and Gynecology. You have been selected by chance among other participants. I would like to ask you to help me by filling this self-administered questionnaire. Participation in this survey is voluntary and you can choose not to take part.  All information you will give will be confidential and will be used to make a general report. No names will be included in the report and there will be no way to identify you as one of the people who gave information
[bookmark: _Hlk46272475]Respondent agreed to participate in the study: Tick one:     A. Yes               B. No




I) Participant’s Socio-demographic Characteristics
1. Age in year:
2. Marital status:   A. Single       B. Married          C. Divorced              D. Widowed
3. Religion:   A. Muslim     B. Orthodox       C.  Protestant            D. Others(specify)
4. Place of residence: A. Urban        B. Rural
5. Educational status: 
6. Occupation: A House wife      B. Student     C. Government employee D. Private employee
7. Monthly household income (ETB)
II) Participant’s knowledge about COVID-19
	Questions 
	True 
	False 
	I don’t know 

	1) Fever, cough, and shortness of breath are main symptoms of COVID-19
	
	
	

	2) COVID-19 virus is transmitted during close contact with infected people
	
	
	

	3) Wearing masks helps to prevent from getting infected by COVID-19 virus
	
	
	

	4) Peoples should avoid going to crowded places to prevent from getting infected by the virus
	
	
	

	5) Peoples should avoid hand shake to prevent from getting infected
	
	
	

	6) Washing hands with running water and hand sanitizer reduce chance of infection
	
	
	

	7) Staying home helps to reduce the chance of being infected by COVID-19 virus
	
	
	

	8) Isolating and treating infected people are effective ways to reduce spread of the virus
	
	
	









III) Participant’s attitude towards COVID-19
	
Questions

	              Options

	
	Agree 
	Disagree 
	I don’t know 

	1) Do you agree that COVID-19 is preventable disease?
	
	
	

	2) Do you agree that infected people must be isolated and treated?
	
	
	

	3) Do you agree that people should wear face mask to prevent COVID-19?
	
	
	

	4) Do you agree that people should stay home to prevent COVID-19?
	
	
	

	5) Do you agree people should refrain from hand shake to prevent COVID-19?
	
	
	

	6)Do you agree that people should avoid crowded place to prevent COVID19?
	
	
	



III) Participant’s practice of preventive measures against COVID-19 over the past two weeks
	Variables
	Yes 
	No

	1)Have you refrained from going to crowded place?  
	
	

	2) Have you worn a mask when leaving home?
	
	

	3)Have you refrained from shaking hands?  
	
	

	4) Have you avoided touching your mouth and nose with unwashed hands?
	
	

	5) Have you started staying home?
	
	

	6)Have you followed updates on COVID-19?  
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