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											Abstract

											
												Introduction

												 
												Anemia is a medical disorder and in pregnant women, it is diagnosed when the hemoglobin level of red blood cells less than 11 grams/deciliter, which reduces oxygen-carrying capacity of red blood cells to tissues. It is a major public health problem for pregnant mothers. Anemia is largely preventable and easily treatable, if detected in time, however, it remains one of the causes of maternal and neonatal morbidity and mortality especially in developing countries. Understanding the prevalence of anemia and its associated factors would help in its preventive and therapeutic measures.
												

												Objective

												 
												This study aims to assess the prevalence and its associated factors of anemia among antenatal care attendees in the public health facilities of Pawi district, North-west, Ethiopia 2020.
												

												Method

												 
												Institutional based cross-sectional study was conducted in the public health facilities of Pawi district from February 1-30/2020 on 420 pregnant mothers. The data were collected by systematic random sampling technique, and entered into a computer using Epi data 3.5, and analyzed using Statistical Package of Social Sciences 25.0 version. The mid-upper arm circumference was measured to assess the nutritional status. Bivariate and multivariable logistic regression analyses were done to estimate the crude and adjusted odds ratio with a confidence interval of 95% and a P value of less than 0.05 considered statistically significant.
												

												Result

												 
												In this study, 32.9% of pregnant women were anemic and 50.7% had moderate anemia level. The mean hemoglobin concentration was 11.81 ± 1.57 grams per deciliter. Age [AOR = 3.45, 95% CI = 1.22-9.78], rural residency [AOR = 3.51, 95% CI = 1.92-6.42], low family income [AOR = 3.10, 95% CI = 1.19-8.08], irregular menstruation [AOR = 3.56, 95% CI = 1.87-6.79], antepartum hemorrhage [AOR = 3.13, 95% CI = 1.27-7.74], multi-parity [AOR = 2.91, 95% CI = 1.33-6.38], short inter-pregnancy gap [AOR 3.32, 95% CI = 1.69-6.53], not taking iron and folate [AOR = 4.83, 95% CI = 2.62-9.90], 3rd trimester [AOR = 3.21, 95% CI = 1.25-8.25], coffee consumption [AOR = 3.24, 95% CI = 1.42-7.42], poor minimum dietary diversity score [AOR = 3.54, 95% CI = 1.58-7.95], undernourished [AOR = 4.09, 95% CI = 2.19-7.64], and poor knowledge of anemia [AOR = 3.19, 95% CI = 1.72-5.93] were significantly associated with anemia in pregnant women.
												

												Conclusion

												 
												In this present study, anemia in pregnant women is a moderate public health problem. Therefore, it is important to continue taking action to reduce anemia among pregnant women.
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										Background

										
										Anemia is characterized by a decline in the number or size of red blood cells and hemoglobin concentration and its results in impaired capacity to transport oxygen [1]. Globally, the prevalence of anemia in pregnancy is estimated to be approximately 38.2% or, it affects 32 million pregnant women [2]. In South-East Asia, the Eastern Mediterranean and African 38.9% to 48.7% of pregnant women were anemic [2]. In Ethiopia, based on a systematic review and meta-analysis report around 32% of pregnant women were affected by anemia and according to the 2016 Ethiopian Demographic and Health Survey report, 24% of reproductive age women were estimated to be anemic [3,4].
										

										
										Anemia in pregnancy is identified by the World Health Organization (WHO) as hemoglobin level less than 11 grams per deciliter and is divided into three levels in terms of severity: mild anemia (hemoglobin level, 9-10.9 g/dl), moderate anemia (hemoglobin level, 7-8.9 g/dl), and severe anemia (hemoglobin level 7-4.5 g/dl) [2]. WHO uses hemoglobin a cutoff value at sea level of altitude to define anemia based on gestational age and, based on this Hb value less than 11.0 g/dl at 1st and 3rd trimesters and less than 10.5 g/dl at 2nd trimester was used to define anemia [5]. Hemoglobin levels differ within pregnancy due to physiological hemodilution which is highest during 20 to 24 weeks of gestation [6].
										

										
										Anemia is estimated to contributed for more than 115,000 or 20% of all maternal deaths and is also responsible for 591,000 prenatal deaths globally per year [1,7]. Pregnant women suffering from anemia and their neonates encounter negative consequences, including experience of general fatigue, fetal anemia, low birth weight, preterm delivery, increase risk of post-partum hemorrhage, intrauterine growth restriction, perinatal mortality stillbirth, reduced work capacity, low tolerance to infections, shortness of breath, reduced physical, and mental performance [8,9].
										

										
										The WHO categorized public health significance of anemia based on prevalence into: Normal (≤ 4.9%), mild (5.0-19.9%), moderate (20.0-39.9%), and severe (≥ 40%) [10]. Countries with less than 4.9% prevalence have no public health problem, but those with 5%-19.9% of anemia in pregnancy have a mild public health problems and others with 20%-39.9% have a moderate public health problem and those countries with higher than 40% are classified as countries with a severe public health problem [2]. In Ethiopia, the level of public health significance for non-pregnant women was mild 19% (14 to 26%) and for pregnant women were moderate 26% (12-29%) [2].
										

										
										Iron deficiency anemia (IDA) is the most common nutritional problem in the world today, accounting for approximately 50% of cases worldwide [11], and it is the cause of 75% of anemia cases during pregnancy [12]. In a non-pregnant state an adult woman has about 2000 mg of iron in her body, however, when she becomes pregnant, the demand for iron increases by an additional 1000 mg, this is because of baseline maternal body iron loss of 230 mg, the development of the placenta and fetus requires ∼360 mg iron and an additional 450 mg iron is needed to expand maternal RBC mass. Overall normal pregnancy increases iron requirement by 2-3-fold and folate requirement by 10-20-fold and this physiological demand for iron increases from the second trimester and reaches its peak in the third trimester [13-15]. Centers for Disease Control and Prevention recommend screening for anemia in pregnant women and universal iron supplementation to meet the iron requirements of pregnancy [16]. The recommended daily dietary allowance of ferrous during pregnancy is 27 mg [17]. In Ethiopia based on a Mini Ethiopian Demographic and Health Survey 2019 report, among women with a live birth in the past 5 years, 60% took iron and folic acid (IFA) tablets during pregnancy, and only 11% took them for the recommended period of 90 or more days [18].
										

										
										In pregnant women, anemia remains one of the most intractable major public health problems, especially in developing countries because of various sociocultural problems like shortage of essential nutrients, iron folate, vitamin B12, C, and A, poverty, lack of awareness, poor dietary habits, parasitic infestation, blood loss, Human immunodeficiency virus, tuberculosis, malaria, too early pregnancies, high parity, short inter-pregnancy interval, cultural beliefs and practices, non-usage of insecticide treated bed net and late booking of pregnant women at prenatal care units [9,19-22].
										

										
										Anemia can be prevented by creating awareness for pregnant mothers during their antenatal visit, iron supplementation, regular deworming, consistent use of insecticide treated bed net, nutritional counseling, food fortification, iron and folic acid supplementations and by treating the underlying causes and complications [23,24]. As well as it can be prevented by encouraging pregnant women to start prenatal visits early and there is supporting information from a study done in Ghana shows that the risk of developing anemia decreased by increasing the number of prenatal visits [25]. Reducing anemia is recognized as an important component of the health of women and children and in 2012 the World Health Assembly planned the second global nutrition target and one of these targets was a 50% reduction of anemia among women of reproductive age by 2025 [26]. Knowing the magnitude of anemia and its associated factors help to prevent its adverse fetal and maternal outcomes. Therefore, the aim of this study was to assess the prevalence of anemia and its associated factors among pregnant women who attendee antenatal care (ANC) in the public health facilities of Pawi district, North-west, Ethiopia.
										

										Methods

										Study design and period

										
										An institutional based cross-sectional study design was employed from February 1-30/2020 in the public health facilities of Pawi district.
										

										Study area

										
										The study was conducted in Pawi district North-west Ethiopia. Pawi district is bordered on the south and west by Metekel and on the east and north by the Amhara Region. It's located about 526 km away from the capital city of Ethiopia, Addis Ababa, and 421 km from Benishangul Gumuz regional state, Assosa city. The most commonly used food habits in the Pawi district population are dagusa, maize, and teff. The district has 20 Kebeles with a total population of 89807 (44960 males and 44847 females) [27]. Regarding to the health facilities, the district has one public hospital, two health centres, three private clinics and six drug shops. The total number of pregnant women who visit Pawi general hospital, Felege Selam and Mender 14 health centre ANC unit per day on average were 30, 4, and 6 respectively.
										

										Source population

										
										The source population for this study was all pregnant women who attended ANC in the public health facilities of Pawi district.
										

										Study population

										
										The study population was all pregnant women who attended ANC in the public health facilities of Pawi district during the study period.
										

										Inclusion criteria

										
										Pregnant women who attended the ANC in the public health facilities of Pawi district.
										

										Exclusion criteria

										
										Pregnant women who revisited the ANC unit during the study period.
										

										Sample size determination

										
										The sample size was calculated using a single population proportion formula by considering the following assumptions: Proportion of anemia among pregnant women in Madda Walabu University Goba Referral Hospital, Bale Zone, Southeast Ethiopia was 46.2% [28], Zα/2 = critical value for normal distribution at 95% confidence level, which is equal to 1.96 (Z value of alpha = 0.05) or 5% level of significance (α = 0.05) and a 5% margin of error (ω = 0.05). The sample size was adjusted by adding a 10% non-response rate and the final total sample size was 420.
										

										Sampling procedure and technique

										
										After considering three of the public health facilities of the district, the total sample size was proportionally allocated for each health facility in the district based on their quarterly ANC flow. The number of pregnant women who have attended the ANC unit quarterly at Pawi hospital, Mender 14 health and Felege Selam health center was 2640, 320, and 480 respectively. The total sample size after proportional allocation was 322, 39, and 59 pregnant women, respectively for Pawi hospital, Mender 14, and Felege Selam health center respectively. Then eligible pregnant women in each facility were selected by using systematic random sampling techniques based on their monthly ANC visits. The numbers of ANC flow monthly in Pawi Hospital, Mender 14 and Felege Selam health center was 660, 80 and 120 respectively. For each facility the sampling interval (Kth units = 2) was obtained by dividing the numbers of monthly pregnant women who attended ANC in each facility by the sample size of that facility. The starting unit was selected by using the lottery method among the first kth units in each facility.
										

										Operational definitions

										
										Anemic pregnant women: Pregnant women that have blood hemoglobin concentration below 11 g/dl.
										

										
										Non-anemic pregnant women: Pregnant women that have blood hemoglobin concentration greater than 11 g/dl [29].
										

										
										Mild anemia in pregnancy: Blood hemoglobin concentration between 10-10.9 g/dl.
										

										
										Moderate anemia in pregnancy: Blood hemoglobin concentration between 7-9.9 g/dl.
										

										
										Severe anemia in pregnancy: Blood hemoglobin concentration less than 7 g/dl [23,30].
										

										
										Monthly income of the family: < 1000 Ethiopian Birr (low), 1000-2575 Ethiopian Birr (medium), and > 2575 Ethiopian Birr (high) [31].
										

										Data collection tools and procedures

										
										A structured interviewer-administered questionnaire, physical measurement and blood sample was used to collect the data which were adapted from relevant works of literature and modified to the local context. Questionnaires were first prepared in the English language, then it was translated into Amharic by an individual who has good ability of these languages, then retranslated back into English to check the consistency. The questionnaire consisted of Socio-demographic characteristics, Reproductive and obstetric characteristics, medical history, nutritional habits, and knowledge of anemia measuring questions. A pre-tested structured interviewer-administered questionnaire was used for data collection purposes. The data were collected by three diploma midwives, three laboratory technicians, and supervised by one BSc midwife and one laboratory technologist. A venous blood sample was taken from the study participants by using a heparinized hematocrit tube and labeled with an identification number. The collected sample was transferred to a complete blood count automated hematology analyzer for hemoglobin determination and the capillary tube after being sealed at one end was centrifuged in the microhematocrit centrifuge at 10,000g for 5 minutes. Then, the result was read using a hematocrit reader and pregnant women who have anemia were treated.
										

										
										The nutritional status of the participants was assessed by measuring the mid-upper arm circumference (MUAC) halfway between the olecranon and acromion process using non-stretchable tape to the nearest 0.1 cm. Undernutrition was defined as MUAC less than < 23 cm while normal nutritional status was considered to be ≥ 23 cm or more [32]. The minimum dietary diversity score (MDDS) of pregnant women was assessed using a 24-hour recall method. The women were asked whether they had taken any food from nine pre-defined groups and it includes; cereals, pulses, dark green leafy vegetables, vitamin A rich fruit, meats and fish, eggs, nuts and seeds, milk and milk products, and oils and fats). A Participant who had consumed (at least once) the food within each subgroup scored 1 unless 0 was given. Finally, the mother's dietary intake was categorized as poor if she consumed ≤ 3 food groups, 4-5 food groups, and ≥ 6 food groups, respectively [33].
										

										Data quality assurance

										
										Data were collected by trained data collectors and pre-testing of the instrument was done before the actual data collection. The questionnaire was pre-tested at 5% [21] pregnant women who attended prenatal in the Gilgelbelles health center. Data collectors and the supervisors were trained for two days by the investigator. After necessary modifications and correction was done to standardize and ensure its reliability and validity additional adjustments were made based on the results of the pre-test and daily supervision was done, a blood sample was collected and placed on proper anticoagulant EDTA and analyzed within an hour.
										

										Data processing and analysis

										
										The data were entered into Epi data 3.5, edited and cleaned for inconsistencies, missing values, and outliers, then exported to the statistical package of social science 23.0 version for analysis. During analysis, all explanatory variables which a have significant association in bivariate analysis with a P-value < 0.20 was entered into a multivariate logistic regression model to get adjusted odds ratio (AOR) and those variables with 95% of confidence intervals (CI) and a P-value of < 0.05 was considered as statistically significance with anemia in pregnant women. The multicollinearity test was done using variance inflation factor and no collinearity exists between the independent variables. The model goodness of the test was checked by Hosmer- Lemeshow goodness of the fit test and the P-value of the model fitness of the test was 0.384. Frequency tables and descriptive summaries were used to describe the study variables.
										

										Result

										Socio-demographic characteristics of the mothers

										
										A total of 420 pregnant women participated in the study with a response rate of 100%. The mean age of the study participant was 25.43 years with a standard deviation of ± 5 and ranging from 15-42 years. Of the mothers, 155 (36.9% found in the age group of 25-29 years and 231 (55.0%) lived in urban. Four hundred nine (97.4%) of the mothers married and 264 (62.9%) were Orthodox Christian religion followers. Of the mothers, 184 (44.3%) were attended primary education and 265 (63.1%) are a housewife. Regarding to their partner, 128 (31.3%) had attended primary education and 197 (50.2%) are farmers. In this study, 218 (51.9%) of the mothers had a family size of 2-4 and 203 (48.3%) had a low monthly family income (Table 1).
										

										 
										
											
											
											Table 1: Socio-demographic characteristics of the mothers who attended ANC in the public health facilities of Pawi district, Northwest Ethiopia, 2020, (n = 420). View Table 1
											

										

										

										
										Reproductive and obstetric characteristics of the mothers

										
										Among the total mothers, 294 (70.0%) were multigravida and 179 (42.6%) had a history of childbirth two times and above. In this study, 352 (83.8%) of the mothers had no history of abortion, 223 (75.8%) had a history of ANC visits in their previous pregnancy and 246 (84.7%) gave childbirth through spontaneous vaginal delivery. Three hundred fourteen (74.8%) of the women had regular menstrual cycles and 189 (64.3%) had greater than or equal to two years interpregnancy intervals. From the total mothers, 233 (55.0%) were interviewed in their 2nd trimester of pregnancy, and 45 (10.7%) had a history of antepartum hemorrhage. Of the mothers, 261 (62.2%) had a history of contraceptive utilization and 173 (66.3%) were utilized Depo Provera (Table 2).
										

										 
										
											
											
											Table 2: Reproductive and obstetric characteristics of the mothers who attended ANC in the public health facilities of Pawi district, Northwest Ethiopia, 2020, (n = 420). View Table 2
											

										

										

										Medical history of the mothers

										
										Of the mothers, 71 (14.6%) had a history of medical illness and among them, 37 (52.1%) had a history of malarial attack. Twenty-three (5.5%) had history of malarial attack within the last 12 months and 25 (5.9%) where using medication currently. In this study, 287 (68.3%) were supplemented with iron folate, 167 (39.8%) dewormed regularly and 187 (44.5%) were used insecticide treated bed net regularly (Table 3).
										

										
										 
										
											
											
											Table 3: Medical history of the women who attended ANC in the public health facilities of Pawi district, Northwest Ethiopia, 2020, (n = 420). View Table 3
											

										

										

										Knowledge of anemia

										
										Of the total ANC attendees, 292 (69.5%) had heard about anemia, and the majority of them, 187 (64.0%) heard from health professionals. Among women who had heard of anemia 217 (74.3%) were defined anemia as a decrease in the concentration of RBC or Hb level in the blood. The majority, 77.8% of the women mentioned blood loss as a cause of anemia, and physical weakness/fatigue was mentioned as a symptom of anemia by 136 (46.6%) the mothers. Two hundred fourteen (73.3%) of the mothers believed that anemia can be treated and 201 (68.8%) were known that pregnant women are at risk for anemia. Of the mothers, 185 (63.4%) were knew that anemia can cause serious problems in the health of pregnant women and for the expected baby. Majority, 89.4% of them were believed that anemia can be prevented by taking iron supplementation and 103 (35.3%) were identified that drinking tea, coffee, or milk after a meal reduces iron absorption in the body. Overall, based on the above-predetermined criteria 185 (63.4%) of the mothers had good knowledge of anemia (Table 4).
										

										
										 
										
											
											
											Table 4: Knowledge about anemia among women who attended ANC in the public health facilities of Pawi district, Northwest Ethiopia, 2020, (n = 420). View Table 4
											

										

										

										Nutritional related characteristics of the mothers

										
										In this study, 179 (42.6%) of the mothers' main stable diet was teff, and 220 (52.4%) got their food source by purchasing. Of the mothers, 293 (69.8%) of them ate greater than or equal to three meals per day and, 297 (70.0%) counseled about nutrition. About, 262 (62.4%), consumed meat at least once per week and 233 (55.5%) of them consumed fruit and vegetables at least once per day. Of the mothers, 59.3% consumed coffee always after the meal, and 185 (44.0%) consumed tea sometimes after a meal. One hundred ninety-one (45.5%) of the women had medium MDDS and 301 (71.7%) were having a normal MUAC level (Table 5).
										

										
										 
										
											
											
											Table 5: Nutritional related characteristics of the women who attended ANC the public health facilities of Pawi district, Northwest Ethiopia, 2020, (n = 420). View Table 5
											

										

										


										Prevalence of anemia in pregnant women

										
										In this study, 138 (32.9%) of the pregnant women were anemic, and among these women; 65 (47.1%), 70 (50.7%), and 3 (2.2%) of the women were mild, moderate, and severe anemic respectively. The mean hemoglobin concentration was 11.81 ± 1.57 g/dl.
										

										Factors associated with anemia in pregnant women

										
										In bivariate analysis, variables that have a significant association with a P-value < 0.20 were age, residence, educational status, monthly family income, history of abortion, history of irregular menstruation, birth interval, parity, family size, history of antepartum hemorrhage, trimester of pregnancy, iron supplementation, history of medical illness, malarial attack within the last 12 months, frequency of meal per day, meat consumption per weeks at least once, fruit and vegetable consumption at least once per day, coffee consumption always after meal per day, tea consumption always after meal per day, undernutrition, poor MDDS, and knowledge of anemia.
										

										
										In a multivariate logistic regression analysis; age, residency, monthly family income, history of irregular menstruation, birth interval, parity, history of antepartum hemorrhage, trimester of pregnancy, iron supplementation, coffee consumption always after meal per day, poor MDDS, undernutrition, and knowledge of anemia remained significantly associated with anemia.
										

										
										Pregnant women who are found in the age group of greater than 30 years were 3.45 times more likely anemic [AOR = 3.45, 95% CI = 1.22-9.78] relative to women who were found in the age group of 15-19 years. Women who are living in rural were 3.51 times more likely anemic [AOR = 3.51, 95% CI = 1.92-6.42] relative to those who are living in urban and the likelihood of developing anemia was 3.10 times higher among women who have low monthly family income compared to women who have high family monthly income [AOR = 3.10, 95% CI = 1.19-8.08]. Having a history of irregular menstruation were increased the odds of being anemic by 3.56 times [AOR = 3.56, 95% CI = 1.87-6.79] relative to women who had regular menstrual cycles, and the odds of being anemic increased by being multiparous 2.91 times [AOR = 2.91, 95% CI = 1.33-6.38] relative to being nullipara. Women who had a short interpregnancy gap were 3.32 times more likely anemic [AOR 3.32, 95% CI = 1.69-6.53] relative to women who had greater than two years inter pregnancy interval and women who had a history of antepartum hemorrhage were 3.13 times more likely anemic [AOR = 3.13, 95% CI = 1.27-7.74] relative women who had no history of antepartum hemorrhage.
										

										
										Women who are not taking iron folate were 4.83 times more likely anemic [AOR = 4.83, 95% CI = 2.62-9.90] than those who are taking iron folate and pregnant mothers who are found in their 3rd trimester were 3.21 times more likely anemic [AOR = 3.21, 95% CI = 1.25-8.25] when compared to women who are found in their 1st trimester of pregnancy. The odds of being anemic were 3.54 times higher among women who had poor MDDS [AOR = 3.54, 95% CI = 1.58-7.95] than those who had high MDDS, and women who are undernourished were 4.09 times anemic [AOR = 4.09, 95% CI = 2.19-7.64] relative to women who are not undernourished. Women who consumed coffee always after the meal were 3.24 times more likely anemic [AOR = 3.24, 95% CI = 1.42-7.42] relative to those not consumed coffee at all and women who had poor knowledge of anemia 3.19 times anemic [AOR = 3.19, 95% CI = 1.72-5.93] relative to women who had good knowledge of anemia (Table 6).
										

										
										 
										
											
											
											Table 6: Logistic regression analysis for anemia among women who attended ANC in the public health facilities of Pawi district, Northwest Ethiopia, 2020, (n = 420). View Table 6
											

										

										
										Discussion

										
										The current study shows, 32.9% [95% CI: 28.6-37.4] of pregnant women were anemic. The finding of this study was in line with studies conducted in different parts of Ethiopia: Arba Minch public hospital 28.8% [29], Northwestern zone of Tigray 36.1% [34], Assosa zone public health institutions 31.8% [35], rural Sidama 31.6% [36], Harar town 32% [37], Najo general hospital 37.8% [38], Arba Minch town 32.8% [31], Shalla woreda 36.6% [39], Dilla University referral hospital 28.7% [40], Wolayita Sodo town 39.9% [41], Jimma University hospital 38.2% [42], Ilu Abba Bora zone 31.5% [43], Southeast Ethiopia 27.9% [44], Tikure Anbessa specialized hospital 33% [45], Mizan Tepi University teaching hospital 23.5% [46], Nekemte referral hospital 29% [47], Aymiba health center 25.2% [48] and Woldia hospital 39.1% [49]. This finding was also in line with the studies done in Sagamu Southwest Nigeria (32.5%) and public health facilities in Ghana (33%) [50,51].
										

										
										In this study, the prevalence of anemia is higher than studies conducted in different parts of Ethiopia: St. Paul's hospital 11.6% [52], Adama medical college hospital 14.9% [53], Shire town 16.3% [54], Bahir Dar city administration 18.3% [55], Azezo health center 21.6% [56], Sidama zone 21.3% [57], Debre Markos referral hospital 11.5% [58], Mekelle town 19.7% [32], Lemo district 23.2% [59], Adigrat general hospital 7.9% [60], Wollega University referral hospital 17.8% [61], and Gondar University teaching hospital 16.6% [62]. The possible reason for this discrepancy in the prevalence of anemia in pregnant women might be the setting of the study area as the majority of these studies was conducted in town sitting and pregnant women from town sitting might be had adequate information about anemia and because of this, they might be less likely anemic than pregnant women who are found in a rural setting.
										

										
										The prevalence of anemia in pregnant women was also lower than studies conducted in Northeast India 89.6% [63], Fatima hospital Bangladesh 58.9% [64], selected hospital in Accra, Ghana 51.0% [25], Pumwani maternity hospital, Kenya 57% [65], Ondo specialist hospital Nigeria 47.3% [66] and Tanzania 46.3% of pregnant women were anemic [67]. The possible reason for the lower prevalence of anemia in our study might be due to the time gap.
										

										
										However, it was lower than studies done in different parts of Ethiopia; Goba Referral Hospital 46.2% [28], Bahir Dar town health facility 45.4% [68], Gode town 56.8% [69], Gilgel Gibe 53.9%, [70] and Jigjiga city 63.8% [71]. The possible reason for the lower prevalence of anemia in the current study might be due to the time gap and increasing the numbers of women who utilized maternity services from time to time. Because of this they may get adequate information about anemia in the form of counseling or education and supplemented with folic acid. The finding is also found to be lower than studies conducted in Uganda, 22.1% [72], Nigeria 23.2% [73], and Northern Tanzania 18.0% [74].
										

										
										In this study, socio-demographic characteristics, reproductive, nutritional related factors, and knowledge levels of the mothers on anemia were significantly associated with anemia in pregnant women. Pregnant women who are found in the age group of ≥ 30 years were more likely anemic than those who are found in the age group of 15-19 years old. This finding supported by studies conducted in Azezo Health Center, Jigjiga city, and Pumwani Maternity Hospital shows that the prevalence of is anemia associated with the increasing age of the mothers [56,65,71]. The possible reason might be due to that majority of pregnant women who are found in the age group of ≥ 30 were multiparous and they are more anemic than the others because of the increased number of pregnancies and delivery.
										

										
										Pregnant women who are lived in rural areas were more anemic. This finding agrees with studies done in Azezo Health [56], Adigrat General Hospital [60], Aymiba Health Center [48], Northwestern zone of Tigray [34], and Ilu Abba Bora Zone [43]. This could be due to the reason that pregnant women from rural areas might be had no adequate information about nutrition during pregnancy as well as the educational status of study participants, economic factors, and inaccessibility of health care facilities.
										

										
										The likelihood of developing anemia was higher among the study participants who have low monthly family income. This finding was supported by studies done in Arba Minch public hospital [29], Wolayita sodo town [41], Lemo district [59], Nekemte Referral Hospital [47], Arba Minch town [31], and Bangladesh [64]. This might be due to the reason that having a low monthly family income disturbs the household food purchasing capacity which affects the family food security. Hence, pregnant women with low-income groups could not get adequate nutrition and they are at risk for anemia.
										

										
										In our study finding, the odds of being anemic were higher among pregnant women who had a history of irregular menstruation. This result agrees with the studies done in Wolayita sodo town [41] and Mizan Tepi University Teaching Hospital [46]. Having a history of antepartum hemorrhage was also increased the risk of being anemic. This result agrees with the studies done in Arba Minch Public hospitals [29], Bahir Dar city administration [55], West Shewa [75], Adigrat General Hospital [60] and, Bangladesh [64]. Our study finding also supported by a study in Mekelle city public hospitals shows that those women who had an antepartum hemorrhage in pregnancy had 6.6 odds of severe anemia [76]. The possible reason might be due to increased loss of the blood, which decreases stored iron that leads to extra-requirement of iron. This study revealed that, the women who gave two or more childbirth were more anemic than the others. This finding is supported by studies done in Bahir Dar city administration [55], Wolayita sodo town [41], Gode town [69], Mekelle town [32], and Lemo district [59]. This might be at each delivery there is a loss of blood and which may lead to a decreased in iron reservation.
										

										
										The odds of being anemic were higher in women who had a short interpregnancy interval. This finding supported by studies done in Shire town [54], West Shewa [75], Arba Minch town [31], Assosa Zone Public Health Institutions [35], Wollega University referral hospital [61], Dilla University referral hospital [40] and Bangladesh [64]. This might be due to inadequate time for restoration of nutritional status because of closed and repeated pregnancies. Mothers attain good nutritional status, including iron, when there is a gap of at least 2 years between consecutive pregnancies [77]. Mothers need adequate time to restore nutritional reserve until the next pregnancy.
										

										
										Women who are not taking iron and folic acid were 4.83 times more likely anemic. This finding was consistent with the studies conducted in Goba Referral Hospital [28], Dilla University referral hospital [40], Azezo Health Center [56], Gode town [69], Lemo district [59], Pumwani Maternity Hospital Kenya [65], Northwestern zone of Tigray [34], St. Paul's Hospital [52] and Pumwani Maternity Hospital Kenya [65]. Since the requirement for iron increases for pregnant women as compared to non-pregnant women; this is associated with the reality that blood volume increases by 50% during pregnancy and the requirement of iron to growing fetus and placenta. Available meta-analyses suggest that iron supplementation would increase the mean blood hemoglobin concentration by 10.2 g/L (gram per liter) in pregnant women and 8.6 g/L in non-pregnant women and about 50% of anemia in women could be eliminated by iron supplementation [11].
										

										
										Having poor MDDS were increase the odds of anemia by 3.54 times. This finding is supported by studies done in Mekelle town [32], Lemo district [59], Nekemte Referral Hospital [47], and Bangladesh [64]. This might be due to the reason that women who had high MDDS may get adequate nutrients in their diet. The odds of being anemic were 4.09 times higher among undernourished women. This finding is in line with studies conducted in Gode town [69], Jigjiga city [71], Assosa Zone Public Health Institutions [35] Dilla University referral hospital [40] and Pumwani Maternity Hospital Kenya [65] shows that a decreased odds of anemia were found in women with good nutritional status.
										

										
										The chance of getting anemia was 3.24 times higher among respondents who consumed coffee always after meals per day. This result was supported by the study conducted in Debre Markos Referral hospital [58]. This might be due to that coffee consumption affects iron bioavailability and due to its potency as an inhibitor of absorption, it is likely to aggravate anemia at a time of increased physiological need during pregnancy. Pregnant mothers who are found in their 3rd trimester were 3.21 times more likely anemic. This finding supported by studies done in Shalla woreda [39], Bahir Dar city administration [55], Dessie town health facilities [78], Wolayita sodo town [41], Gode town [69], Adigrat General Hospital [60], Lemo district [59], Nekemte Referral Hospital [47], St. Paul's Hospital [52] Jigjiga city, a tertiary referral hospital in Northern Ghana [79], Kenya [80] and Fatima hospital Bangladesh [64] shows that the prevalence of anemia increases as gestational age increases [71]. The possible reason might be as pregnancy progresses, the increase in oxygen consumption by both the mother and fetus is associated with major hematologic changes. Iron requirements for fetal growth rise steadily in proportion to the weight of the fetus, with most of the iron accumulating during the third trimester [13]. WHO report states that anemia in pregnancy peaks in the third trimester [81].
										

										
										Women who had poor knowledge of anemia were 3.19 times anemic. This is supported by studies conducted in Mizan Tepi University Teaching Hospital [46], tertiary referral hospital of Northern Ghana [79], and Tanzania [67]. The possible reason might be their educational status and residency. As we have seen in our study, pregnant women who are live in rural and had no formal educational level had poor knowledge of anemia. They may also not get adequate information about anemia compared to women who are lives in the urban area. Because of this, they may have poor knowledge of anemia and this in turn, may increase the risk of getting anemia during their pregnancy.
										

										Limitation of the Study

										
										There was recall bias regarding to requesting the daily meal frequency and MDDS. To avoid this recall bias, we tried to remind them to remember their eating habits by comparing before the pregnancy and during this pregnancy.
										

										Conclusion and Recommendations

										
										In our study, anemia in pregnant women was a moderate public health problem. Among the predictors, age, rural residence, low monthly income, high parity, short interpregnancy interval, having a history of irregular menstruation, antepartum hemorrhage, 3rd trimester of pregnancy, not supplemented with iron folate, poor MDDS, undernourished, coffee consumption always after the meal and poor knowledge of anemia was significantly associated with anemia during pregnancy. Therefore, nutritional counseling on the consumption of iron-rich foods and iron/folate supplementation, promoting postnatal family planning method utilization, birth spacing, and awareness creation on the effects of taking coffee immediately after meals are highly recommended.
										

										Key Points

										
										• In this study, one third (32.9%) of the pregnant women were anemic, and among these women 50.7% had moderate anemia. 
										

										
										• The mean hemoglobin concentration was 11.81 ± 1.57 g/dl.
										

										
										• In Pawi district anemia in pregnant women was a moderate public health problem.
										

										
										• Socio-demographic characteristics, reproductive, nutritional related factors, and knowledge levels of the mothers on anemia were significantly associated with anemia in pregnant women.
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