
[image: ]




The Prevalence of Anemia among Pregnant Women Attending Antenatal Care in BasolibenWoreda East Gojjam, Ethiopia




By
Dereje Belachew


Addis Ababa University Department of Zoological Science


Addis Ababa University, Ethiopia
August, 2018

[image: ]
The Prevalence of Anemia among Pregnant Women Attending Antenatal Care in Basoliben Woreda, East Gojjam Ethiopia



By
Dereje Belachew

email.belachewdereje689@gmail.com

A Thesis Submitted to the Department of Zoological Science Presented in Partial Fulfillments of the Requirements for the Degree of Master of Science in  
                                                                   Biology 

Advisor: Dr. Fassil Assefa
Department of Microbial, Cellular and Molecular Biology, College of Natural Sciences, Addis Ababa University ,P.O. Box 1176.


Addis Ababa University, Ethiopia
August, 2018
[bookmark: _Toc524217230][bookmark: _Toc524217384][bookmark: _Toc525688879]Declaration
This is to certify that the thesis prepared by Dereje Belachew entitled: The prevalence of anemia among pregnant women attending antenatal care in in Basoliben Woreda, East Gojjam Ethiopia and submitted in fulfillment of the requirements for the degree of Master of Science in Biology compiles with the regulations of the university and meets the accepted standards with respect to originality and quality.

NAMES AND SIGNATURES OF THE EXAMINIG BOARD:
Name                                                                 Signature                                Date                   

1.______________________   (Examiner) _________________           __________________
2._______________________ (Examiner) _________________           ___________________
3._______________________ (Advisor)   _________________            ___________________
4._______________________ (Chairman) _________________             ___________________




35

[bookmark: _Toc524217231][bookmark: _Toc524217385][bookmark: _Toc525688880]Dedication
 (
This Thesis is dedicated to my beloved mother w/ro, Eta Berhanie and to my first son Kalkidan
 
Dereje to t
heir continual and unbound love 
to complete this work.
)


























[bookmark: _Toc525688881]Acknowledgments
Firstly, I would like to thank my advisor, Dr. Fassil Assefa who helped me to prepare this M.sc thesis paper. Secondly, I would like to give a great gratitude for Addis Ababa University College of Natural Sciences for giving this great opportunity to join the M.sc program and for ministry of education for providing financial support. Finally, I would like to extend my appreciation and give very special thanks to laboratory technicians who helped me on blood examination and data collection, Abebaw Sineshaw, Aschale Fentahun, Bekalu Alameneh, Habtamu Abie and Senayet Mekuriaw.













[bookmark: _Toc525688882]Abbreviations/Acronyms
ANC                 Ante natal Care
dl                       dice- liter
EDHT                Ethiopian Demographic and Health Survey
Hb	            Hemoglobin
HIV                   Human Immunity Virus
HSDPIV            Health Center Development Plan IV
IUGR                 Intra Uterine Growth Retardation
 LBW                 Low Birth Weight
NGO                  Nongovernmental Organization 
PVC                   Package Volume of Cell
SNNPR              Southern Nations, Nationalities’, and Peoples’ Region of Ethiopia
SPSS                  Statistical Package of Social Science
WHO                  World Health Organization











Table of Contents
Declaration	iii
Dedication	1
Acknowledgments	i
Abbreviations/Acronyms	ii
List of tables	iv
List of figures	vi
Abstract	vii
1.   Introduction	8
1.1. Background	8
1.2. Statement of the problem	3
2.   Literature review	3
2.1. Magnitudes of anemia prevalence in pregnant women	3
2.2. The impact of anemia	4
2.2.1. Maternal effect	4
2.2.2. Fetal effect	4
2.3. Levels of anemia during pregnancy	6
2.4. Contributing factors for anemia during pregnancy	7
2.4.1. socio- economic and demographic related factors	7
2.4.2. Attitudes and knowledge associated factors	8
3.   Research objectives	9
3.1. General objective	9
3.2. Specific objectives	9
4. Materials and Methods	10
4.1. Description of the Study Area	10
4.2. Research Design	11
4.3. The study population	11
4.4. Sample size determination and sampling method	12
4.4.1. Sample size determination	12
4.4.2. Sampling Method	14
4.5. Materials required for hemoglobin test	14
4.6. Method of data collection	14
4.6.1. Data collection procedure	14
4.6.2. Data gathering instruments	14
4.7. Data analysis technique	16
4.8. Data quality assurance	16
4.9. Ethical consideration	17
5. Results and Discussion	18
5.1. Socioeconomic and demographic characteristics	18
5.2. Clinical characteristics	25
6. Conclusions and Recommendations	33
7. References	34
9. Annexes	40








[bookmark: _Toc525688883]List of tables
Table 1:  World Health Organization (WHO, 2011) criterion for both anemic and non 
anemic groups of pregnant women………………………………………………………………6
Table 2: Proportional sample size determination from each health center……………………….13
Table 3: Distribution of pregnant women according to age and occupation in 
Basoliben Woreda East Gojjam North West Ethiopia……………………………………………18
Table 4: Results obtained from age and occupation and other results obtained from 
different studies…………………………………………………………………………………...19
Table 5: The distribution of pregnant women according to level of education, age at 
first pregnancy, walk on bare foot and walking time on bare foot in Basoliben 
Woreda east Gojjam North west Ethiopia……………………………………………...................21
Table 6: Results obtained from education level; walk on bare foot and bare foot walk 
time and others’ results from different studies……………………………………………………23
Table 7: The distribution of participants based on gravidity, waiting time b/n 
pregnancies, previous ANC and frequencies of previous ANC attending 
antenatal care in Basoliben woreda……………………………………………………………….25
Table 8: current results obtained from, gravidity, duration time b/n pregnancies ANC
 for previous pregnancy, ANC time for previous pregnancy and from other studies…………………......................................................................................................26
Table 9: Distribution of participants according to gestation age and frequency of 
ANC among pregnant women attending ANC in Basoliben Woreda East 
Gojjam North West Ethiopia……………………………………………………………………...28
Table 10: Results obtained from gestational age and ANC frequency for current 
pregnancy and other results obtained from different studies…………………………………......29
Table 11: Comparison of anemia level among each health center ………………………………31












[bookmark: _Toc525688884]List of figures
Figure 1: Comparing anemia prevalence in the study area with other studies in Ethiopia………30
 Figure 2: Comparing levels of anemia among each health center……………………………….31




















[bookmark: _Toc525688885]Abstract
Anemia is regarded as a major risk factor during pregnancy both for the mother and the fetus. Its severity depends upon the status of the mother in the society. A health center based cross-sectional study was conducted in East Gojjam Basoliben woreda at five health centers from February 4/2018 to June 27/2018.Data were collected using blood sample and structured pretested questionnaire, which contained socio-economic, demographic and clinical characteristics of pregnant women. The Hb level was calculated from packed cell volume (PCV) using hematocrit method of Hb determination. Data were entered and statistical analysis was performed using SPSS version 16, software. Association between variables was done using chi square, and statistical significance was considered at P value <0.05. The data showed that the prevalence of anemia was 60.2%, based on the WHO criterion for the diagnosis of anemia in pregnancy, i.e. hemoglobin<11.0 g/dl (PCV<33. Very high prevalence of anemia was shown among pregnant women those walked on bare foot (90.5%) (P=0.00).So among statistically significant variables, walk on bare foot was a major contributing factor for anemia in the study area. Therefore, it should be better to give education for the community to wear shoe and the consequence of walk on bare foot.
            Key words/phrases: Antenatal care, anemia, bare foot, gestational age, hemoglobin.








[bookmark: _Toc525688886]1.   Introduction
[bookmark: _Toc525688887]1.1. Background
Anemia is a condition characterized by a reduction in the red blood cell count or a reduction in the concentration of hemoglobin. It is a lack of functioning red blood cells that leads to a lack of oxygen carrying capacity. Anemia is a global public health problem. It affects approximately 2 billion people of the world wide (Mlean et al., 2005 and Allen, 2000). It is the most common nutritional deficiency disorder in the world, especially iron as result of heavy blood loss, parasitic infections or increased requirements during pregnancy (WHO, 2017). The major factors of anemia include grand multiparty, low socioeconomic status, maternal infection, late prenatal care, HIV infection, inadequate spacing of children and poor balance diet. Low maternal hemoglobin levels are associated with increased risk of preterm delivery, Low Birth Weight (LBW) babies, and intrauterine growth retardation (IUGR) (Vaden et al., 200). Studies have shown that the adverse consequences of maternal anemia may affect not only the neonate but also increase the risk of non-communicable disease as the neonate grows into an adult and may contribute to the risk of low birth weight in the next generation (Kalirini, 2009). Anemia has been associated with premature labor and low birth weight (LBW) maternal and prenatal mortality (Rasmusens, 1993). Fetal mortality has consistently been associated with maternal mortality (Ryod, 2000).
Fifty six percent of pregnant women and 43% of non pregnant women in developing countries are anemic while only 18% of women in developed countries are believed to be anemic (WHO, 2014) and (Dereje Lelissa et al.,2015). According to (Nubke, 2000) and (Stoltsfus, 2003), Prevalence of anemia during pregnancy in developing countries was range from (33% - 75%) and 15% of pregnant women were anemic in developed countries.
In Ethiopia, Hemoglobin adjusted for altitude and smoking status shows that 22% of pregnant women are anemic and the prevalence varies by residence, educational and wealth status of women (Kefyalew et al., 2014). The Health Sector Development Plan IV (HSDP IV) (2011-2015) in Ethiopia targets to reduce the national level of anemia to 12 %. Intervention measures are planned and improved based on available information regarding the magnitude and severity of anemia, and associated risk factors in the geographic area. Antenatal care services, although not as strong in health institutions in Ethiopia as in the developed world, are the main mechanism for safe motherhood interventions and are believed to reduce maternal and prenatal mortality (Federal ministry of health, 2004/11). In Ethiopia, 66% of pregnant women attended the ANC clinic once per pregnancy (Tesfaye et al., 2014).
The aim of this study was to assess the prevalence of anemia and contributing factors among pregnant women attending antenatal Care in Basoliben Woreda East Gojjam, Ethiopia, 2018. 
[bookmark: _Toc525688888]1.2. Statement of the problem
Anemia affects about 2billion people in the world among which 56 million are pregnant women. It is estimated that anemia causes more than 115,000 maternal and 591,000 prenatal deaths globally per year (Dereje et al., 2015). In Ethiopia 70% of women in the reproductive age groups are believed to be anemic and only 22% of women are believed to be pregnant (Kefyalew et al., 2014). Despite it is known effect in the population, there is no available data in the study area. Therefore, the aim of this study is to determine the prevalence of anemia in pregnant women and identifying its contributing factors in East Gojjam Basoliben Woreda, Ethiopia, 2018.
[bookmark: _Toc525688889]2.   Literature review
[bookmark: _Toc525688890]2.1. Magnitudes of anemia prevalence in pregnant women
Globally, anemia is one of the most wide spread public health problem, especially in developing countries. The World Health Organization (WHO, 2017) estimated that more than 40% of non-pregnant women and over 50% of pregnant women are affected and anemia ranked as the 8th leading cause of disease in girls and women in the developing world. A nationwide survey conducted in Bangladesh showed that the overall anemia prevalence was 50% (Olujimi et al., 2014). A global database report on anemia prevalence by (WHO, 2017) from 200-2016 years result showed that 69% of pregnant women were globally anemic. According to (Sharmanov, 1998) and (Almaz, 2000) the percentage of anemia in pregnant women is 1.5 to 2 times higher than non-pregnant women as cited in Tesfaye et al., 2014.
A community based study revealed that about 500,000 maternal deaths occurs every year, vast majority of them were from developing countries (Allen, 2000). A cross-sectional study in Ethiopia showed that anemia was severe health problem in the pastoral regions of Afar and Somali: 35% and 44% pregnant women were anemic respectively (Federal ministry of health, 2014).
[bookmark: _Toc525688891]2.2. The impact of anemia
[bookmark: _Toc525688892]2.2.1. Maternal effect
A community based study on anemia  an iron deficiency effects on pregnancy outcome indicated that about 500,000 maternal deaths occurs every year, vast majority of them were from developing countries (Allen, 2000). Among the South Asian countries, India has the highest prevalence of anemia during pregnancy.  Prevalence of anemia in pregnant Indian women is 42.7% due to lack of iron, against the global prevalence of 41.8% (WHO, 2014). In Asia, anemia (irrespective of severity) is the second leading cause of maternal death and accounts for 12.8% of maternal deaths. India contributes to about 80% of the maternal deaths due to anemia in South Asia (Kalirinj et al., 2009).
[bookmark: _Toc525688893]2.2.2. Fetal effect
There are a lot of indications that severe maternal anemia in pregnancy is associated with poor pregnancy outcome such as prematurity, spontaneous abortion, low birth weight and fetal death. Some authors believed that even a mild reduction in Hb level (8–11 g/dl) may produce a predisposition to these conditions; in contrast, other authors support a direct relationship between anemia and fetal distress only when the maternal Hb levels are less than 6 g/dl. It is important to know the effect of the iron status of the mother on the iron status of the fetus for management (WHO, 2017). 
On the other hand, studies of cord blood serum iron levels have shown a direct relationship between maternal and fetal iron levels (Tsegaye  et al.2014).  Additionally, when serum ferritin is used as an indicator of iron status, it was found that babies born to mothers who did not take iron supplements during pregnancy had reduced iron stores at birth. Most authors agree that only severe anemia may have direct adverse effects on the fetus and neonate and that a mild to moderate maternal iron deficiency does not appear to cause a significant effect on fetal hemoglobin concentration (Demayer, 1998). 
Several researches showed the correlation of anemia during pregnancy with prematurity and low-birth weight infants, indicating a direct relationship between low birth weight and low maternal Hb level (Desalgn, 1993, Yohans, 1996 and Adama, 2005).  In a large epidemiologic study, it was shown that the risk of a preterm delivery was increased by 20% in pregnancies with Hb levels between 10 and 11 g/dl and by 60% in pregnancies with Hb levels between9and10 g/dl. Below 9 g/dl, the risk was more than doubled, tripled, and so on for each fall of 1 g/dl .In another large epidemiologic study, prenatal mortality was found to be tripled when the maternal Hb levels fell below 8 g/dl in comparison with Hb levels above 11 g/dl. Association was demonstrated between low maternal Hb levels and poor pregnancy outcomes such as prematurity, low birth weight, fetal death, and other medical abnormalities with increasing complication rates when there were lower maternal Hb concentrations. Nevertheless, all these results are strong indications of an adverse effect of maternal anemia on fetal growth and pregnancy outcome (Xing et al., 2009). 
Nevertheless, it would be better, at least in cases of mild to moderate maternal anemia, to characterize these simply as possible risk factors rather than as an adequate evaluation indicating an obvious adverse impact on the fetus. Moreover, it is important to stress that low maternal Hb levels are often associated with other pathologic conditions, so it is difficult to be sure whether maternal anemia causes or even contributes directly to the increased mortality and morbidity rates. In other words, low Hb levels are often a secondary phenomenon caused by antecedent infections or chronic illnesses that in turn may lead to severe complications during pregnancy that do not fundamentally depend on the hematologic profile of the woman (WHO, 2017).


[bookmark: _Toc525688894]2.3. Levels of anemia during pregnancy
In most published studies, the mean minimum acceptable hemoglobin level during pregnancy by WHO criteria is taken to be 11g /dl in the first trimester or first half of pregnancy and 10.5g/dl in the second trimester or second half of pregnancy (WHO, 2011) and levels of anemia can be classified as: mild anemia (Hb10-10.9g/dl), moderate anemia (Hb7.0g/dl-9.9g/dl) and severe anemia (Hb<7g/dl) (Table 1). A prospective observational study was conducted in Pakistan on pregnant women from the range 20 to 26 gestational age have showed that 75% mild, 14.8% moderate and 0.7% was sever (Rizwan et al., 2013).
Table 1:  World Health Organization (WHO, 2011) criterion for both anemic and non anemic groups of pregnant women
	Categories
	Package cell volume   (PCV)
	Hemoglobin level (Hb)

	Non-anemic
	>33%
	>11g/dl

	Anemic 
	<33%
	<11g/dl

	Mild
	30-32.9%
	10-10.9g/dl

	Moderate
	 21-29.9%
	7-9.9g/dl

	Sever
	<21%
	<7g/dl





[bookmark: _Toc525688895]2.4. Contributing factors for anemia during pregnancy
[bookmark: _Toc525688896]2.4.1. socio- economic and demographic related factors
A cross-sectional study in Malawi showed that age is an increased factor for women who were less than 20 years old (Vaden, 2000). Utro and his co-workers (1998) did study in the Shire valley which is found in India revealed that adolescent primigravida had the lost mean hemoglobin concentration and the highest prevalence of anemia (93.8%).  The other multi central, cross-sectional observational study conducted by Stoltsfuus (2003) in Malaysia showed the overall prevalence of anemia was 35% and young age were one of the factors. Another study conducted to determine the correlation of anemia among women of reproductive age in Ethiopia shows that, among (n=5963) women of reproductive age the prevalence of anemia was 27.4%. Poor educational and economic status, 30-39 years of age and high parity were key factors enforcing women to anemia. Again mean hemoglobin level significantly varied across age categories. The highest level of 12.9 g/dl was indicated in the youngest (15-19 years) age group while the lowest level of 12.5 g/dl in 35-39 years age group (Tesfaye et al., 2014).
[bookmark: _Toc525688897]2.4.2. Attitudes and knowledge associated factors
Tesfaye and his co-workers (2014) did a cross-sectional study and measured the prevalence of anemia and associated risk factors among pregnant women attending antenatal care in Azezo Health Center Gondar town, North West Ethiopia, from February to May 2014. Among the 384 study participants, the prevalence of anemia was 83 (21.6%). Over half (64.8%) of the pregnant women attended antenatal care in the second trimester (between 13 and 28 weeks of gestation). The majority of anemic cases 49 % (41/83) were of the mild type (Hb 10.0–10.9g/d1) followed by 46% cases of moderate anemia (7–9.9g/dl) and 5% severe anemia (Hb< 7g/ dl).
A cross-sectional community based study conducted on pregnant women (n=388) living in three districts around Gilgele Gibe Dam area, southwestern Ethiopia showed that, those pregnant women who had walked on bare foot had high anemia prevalence (57.8%). Walking on bare foot might predispose to hookworm infection and consequently resulted in iron deficiency anemia especially in pregnant women (Million et al., 2012). 













[bookmark: _Toc525688898]3.   Research objectives
[bookmark: _Toc525688899]3.1. General objective
 To assess the prevalence of anemia and contributing factors among pregnant women attending antenatal care  in East Gojjam at Basoliben Woreda North western, Ethiopia.
[bookmark: _Toc525688900]3.2. Specific objectives
             The specific objectives were
· To determine the prevalence of anemia among pregnant women attending ante natal care services from February 04/2018 to June27/2018.
· [bookmark: _Toc499905057]To identify factors that contributes to the presence and severity of anemia among pregnant women in East Gojjam Basoliben Woreda.







[bookmark: _Toc525688901]4. Materials and Methods
[bookmark: _Toc525688902]4.1. Description of the Study Area
The study was conducted in Basoliben woreda in East Gojjam zone; Amhara Regional state in North West part of Ethiopia. Basoliben Woreda is found to south west of Amhara region 17km away from D/Markos city. It is one of the 18 woreda in East Gojjam zone it has four urban and 22 rural kebeles with a total population of 169,089. Out of this number 57,085 are adult women between 14-49 years old. The potential health service coverage was 84% with five health centers and 22 rural health posts.


	
	






[bookmark: _Toc525688903]4.2. Research Design
To assess the prevalence of anemia among pregnant women in Basoliben woreda a health center based cross-sectional study was conducted from  February 04/2018  to June 27/2018.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
[bookmark: _Toc525688904]4.3. The study population
The study population consists of a sample of pregnant women who were attending the antenatal care (ANC) clinic in Basoliben Woreda at five health centers. Pregnant women who came for antenatal (ANC) during the study period were included as study participants. Those pregnant women who were not long-term residents in the district (less than three months) were excluded. 

[bookmark: _Toc525688905]4.4. Sample size determination and sampling method
[bookmark: _Toc525688906]4.4.1. Sample size determination
The required sample size for the study was determined using Cochran (1977) formula.
            n= 
Where, n = the desired sample size from the population.
 Z = 95% of confidence i.e. 1.96
p = 0.5(population proportion to be included in the sample i.e. 50%) 
q = 1- 0.5 i.e.0.5  
D = margin of error or degree of accuracy required (i.e. 0.05)
 n = =  = 384
The total number of women attending antenatal care clinic in each health center is different from one health center to the other, so proportional number of sample population can be drawn from each health centre using stratified random sampling method as follows by using the following formula.
nₒ =   ,              Where
                               NT = the total number of population from all health centers
                              Ni = the total number of population in each health center
                               nₒ= proportional sample size from each health center
                               n = the total number of sample size (Table 2)








Table 2: Proportional sample size determination from each health center
	

No
	Name of health 
Center
	Total population in 
each health center(Ni)
	 Formula to determine each 
     health center sample size
nₒ=  
	Proportional Sample  size 
from each Health center

	1
	Yejubie
	1470
	nₒ=384 
	97

	2
	Dene
	475
	nₒ= 
	31

	3
	Yelamgege
	1296
	nₒ= 384 
	85

	4
	Kork
	1633
	nₒ= 384
	107

	5
	Betenegus
	972
	nₒ= 384
	64

	
	Total
	NT = 5864
	
	n= 384



[bookmark: _Toc525688907]4.4.2. Sampling Method
Using probability proportional to size, the numbers of pregnant women were determined from each health center by stratified simple random sampling method. Then, the sample size was selected using computer generated simple random sampling method by entering their ID CARD number into the soft ware application.

[bookmark: _Toc525688908]4.5. Materials required for hemoglobin test
All materials and equipment necessary for hemoglobin test for hematocrit method included the following; Microhematocrit centrifuge, Microhematocrit tube, Hematocrit reader, Latex glove, 70% Alcohol, Lancet, Sealant and Cotton. All those equipment were bought from market but micro hematocrit centrifuge and Hematocrit reader was obtained from the health center.
[bookmark: _Toc525688909]4.6. Method of data collection
[bookmark: _Toc525688910]4.6.1. Data collection procedure
Voluntary midwives and laboratory technicians were selected from each health center to help with the data collection after giving orientation. Midwives were more experienced with women who had been attending antenatal care (ANC) clinic than others. 
[bookmark: _Toc525688911]4.6.2. Data gathering instruments
Data was collected by primary data collecting tools those were questionnaire and collecting blood sample.                                 
1. Questionnaire: - A structured pre-tested questionnaire was prepared in both English and Amharic which contains socioeconomic, demographic and clinical characteristics for each study participants. The questionnaire was adapted from different literatures (Kefyalew Abiye et al., 2014 and Dereje Lelissa et al., 2015).
2. Blood sample (packed cell volume) determination
· Hematocrit method or packed cell volume determination
The hematocrit or packed cell volume (PCV) determines the percentage of red blood cells in the whole blood which was determined by the hematocrit centrifugation technique. The normal hematocrit value for men is 42% to 52%; for women is 37% to 47%; and for new born is 53% to 56%.


· Step-by-step procedure for hematocrit value determination
1. A capillary blood sample was taken from tip finger of the study participants by using microhematocrit capillary tube. 
2. Three-fourths of the tube was filled by blood and labeled with identification number.
3. The bottom end of the capillary tube was carefully sealed with sealant.
4. Then the capillary tube was placed with the closed end out wards in a microhematocrit centrifuge and spun at 10.000 rpm for 5 min.  
5.  Finally, the capillary tube was removed from the centrifuge, placed on a hematocrit reader and the packed cell volume (PVC) was recorded. Then, hemoglobin level was determined from PVC value divided by three i.e. if 33% is the PVC value for pregnant women, they are non-anemic; 33 ÷3=11g/dl, if 30% is the PVC value for pregnant women, they are anemic (mild); 30÷3=10g/dl, if 29% is the PVC value for pregnant women, they are anemic (moderate); 29÷3=9.7g/dl and if 21% is the PVC value for pregnant women, they are anemic (sever); 21÷3=7g/dl so on (Table 1). The method is adopted from WHO (2011) and Alemayhu Hailu et al. (2014).
[bookmark: _Toc499905066][bookmark: _Toc525688912]4.7. Data analysis technique
The coded data was entered to the computer of SPSS window version 16. Then results were summarized into frequency, tables and figures as necessary. All the analysis was based on the stated objectives. A p ≤ 0.05 was considered as statistically significant and factors that contribute anemia prevalence were identified. Finally, relevant discussion, conclusion and recommendation were made based on the results obtained from the study.

[bookmark: _Toc506370023][bookmark: _Toc525688913][bookmark: _Toc506370025]4.8. Data quality assurance
To maintain the validity of the measurement standard questionnaire for prevalence of anemia was adopted (Alemayhu Hailu et al., 2014) and modified based on study objectives. The questionnaire was tested in Yejubie health center taking five percent of additional sample size from Yejubie health that was not included in study. Modifications were made after pretest. Each questionnaire was checked by the practitioner for completeness before leaving each study participant. The quality of the data was assured through care full design, pretesting of the question, and proper handling of the data. All data was checked for completeness, accuracy, clarity, and consistency by the practitioner.
[bookmark: _Toc525688914]4.9. Ethical consideration
Ethical approval and clearance was obtained from Basoliben woreda Health Office. Interview was carried out with written consent of the person being interviewed. Before each interview, clear explanation was given about the aim of the study. Each respondent was assured that the information provided by them is confidential and will be used only for the purpose of the research. Participants who were not willing to participate in the study not forced to participate. It was surprising that all respondents agreed to be part of the study. 


[bookmark: _Toc525688915]5. Results and Discussion
[bookmark: _Toc525688916]5.1. Socioeconomic and demographic characteristics 
As Table 3 shows that 113 (29.4%) of pregnant women were 26-30 years of age group among participants and 26.5% were anemic. Among pregnant women 101 (26.3%) were between 31-35 years old and from them 28.1% had anemic condition. About 98 (25.5%) of pregnant women were between 21-25 age groups and 56 (24.2%) were anemic. And 48 (12.5%) and 24 (6.05%) were ≥36 years old and ≤20 years old respectively. The prevalence of anemia among them was 12.9% and 8.8% respectively (P = 0.02). The prevalence of anemia among pregnant women was high with the age group between 31-35 years old as compared with ≤ 20 years old.
As shown in Table 3,   25 (6.5%) of pregnant women were employee and among them 18 (7.8%) were anemic. From 66 (17.2%) of merchant pregnant women, 30 (13%) of pregnant women had anemia. Only 5 (1.3%) of pregnant women were students with 3 (1.3%) anemia prevalence. Most of the pregnant women 276 (71.8%) were farmer and 170 (73.6%) of pregnant women were anemic. Out of 73.6% anemic women (mild 66.7%, moderate 5.6% and sever 1.3%). Out of 384 pregnant women 12 (3.5%) were house wife and 4.3% of them had anemia (P= 0.035).  




Table 3: Distribution of pregnant women according to age, and occupation in Basoliben Woreda east Gojjam north   west Ethiopia
	Variables
	                                                       Level of anemia

	



Age (P = 0.02)
	Normal
	Mild anemia 

   
	Moderate anemia
      
	Severe anemia 
   

	Total Anemia    

	
	   n
	     %
	n
	   %
	n
	%
	n
	%
	n
	%

	≤20 years
	  6
	3.9
	17
	 7.4
	1
	0.4
	-
	-
	18
	8.8

	21-25 years
	  42
	 27.5
	53
	 22.9
	1
	0.4
	2
	0.9
	56
	24.2

	26-30 years
	  51
	33.3
	55
	 23.8
	7
	3.0
	-
	-
	62
	26.8

	31-35 years
	  36
	23.5
	56
	 24.2
	9
	3.9
	-
	-
	65
	28.1

	≥36 years
	  18
	11.8
	28
	  12.1
	1
	0.4
	1
	0.4
	30
	12.9

	Occupation (P= 0.035)
	

	Employee
	  7
	4.6
	18
	7.8
	-
	-
	-
	-
	18
	7.8

	Merchant
	  36
	23.5
	26
	11.3
	4
	1.7
	-
	-
	30
	13.0

	Student
	   2
	1.3
	3
	1.3
	-
	-
	-
	-
	3
	1.3

	Farmer
	106
	 69.3    
	154
	66.7
	13
	5.6
	3
	1.3
	170
	73.6

	House wife
	   2
	1.3
	8
	3.5
	2
	0.8
	-
	-
	10
	4.3













A similar study was done by Dereje Lelisa et al. (2015) in South region of Ethiopia found that 32.5% anemic pregnant women between 21-25 years old and Alemayhu Hailu et al. (2014) did other similar study found that 36.6% and 41.7% of anemic pregnant women between the age groups 21-25 and 26-30 years old (Table 4). This difference might be environmental factors, sample size and study design.
 Table 4 shows that a study done by Dereje Lelisa et al. (2015) showed high prevalence of anemia for farmer (43.6%) and for house wife (45.5%). Million Getachew et al. (2012) did other similar study and the prevalence of anemia was recorded for farmer and house wife 45.9 % and 45% respectively. But very high anemia prevalence was recorded for farmer (73.6%) in this study. This might be due to unsafe activities for farmer which may expose them for parasite infection.
Table 4: Results obtained from age and occupation and other results obtained from different studies

	

    age
	The current results 
	                                              Results from other studies

	
	

n (%)
	age n (%) 
	age n (%)

	
	
	Dereje Lelisa et al. (2015)
	Alemayehu  Hailu et al. (2014)

	≤20 years
	   8.8
	25.9
	4.8

	21-25 years
	   24.2
	32.5
	36.9

	26-30 years
	   26.8
	32.4 
	41.7

	31-35 years
	   28.1
	21.5
	15.1

	≥36 years
	    12.9
	12
	11.9

	 
Occupation
	    
    n (%)
	Occupation n (%)
	Occupation n (%)

	
	
	Dereje Lelisa et al. (2015)
	Million Getachew et al. (2012)

	Employee
	    7.8
	7
	9.2

	Merchant
	    13
	11.6
	10.5

	Student
	   1.3
	28.5
	1.2

	Farmer
	   73.6
	43.6
	45.9

	House wife
	   4.3
	45.5
	45


The majority of the respondents were illiterate 126 (32.8%), literate 104 (27.1%), primary school 47(12.5%), secondary school 44(11.5%) and college and above level 62(16.1%) was recorded. The prevalence of anemia among pregnant women based on their education level was 90(40.3%) for illiterate, 57(24.7%) for literate, 37(16.0%) for primary school, 27(11.7%) for secondary school and 17(7.3%) for college and above level (p= 0.00) (Table 5).
Table 5 showed that among the pregnant women 65 (16.9%) of pregnant women started first pregnancy at ≤ 20 years old and 47 920.3%) were anemic. Majority of the pregnant women 279   (72.2%) started their first pregnancy between 21and 25 years old and among them 158 (68.3%) were anemic.  Out of 384 pregnant women 40(10.4%) of them started their first pregnancy between 26 and 33 years old and 11.2% were anemic. It was not statistically significant (p= 0.095). Prevalence of anemia was 21.8%, 46.8% and 31.8% for women started first pregnancy at ≤ 20 years old, between 21-25 years old and 31.8% between 26-33 years old respectively    (Table 5 ).
 As shown in Table 5, out of 384 participants, 315 (82%) of pregnant women walked on bare foot and from them 209 (90.5%) were anemic. Only 69 (17.9%) pregnant women didn’t walk on bare foot and from them 22(9.5%) were anemic.  It was significance (p= 0.00). The prevalence of anemia among pregnant women those walked on bare foot was higher as compared with pregnant women those didn’t walk on bare foot.
The frequency of pregnant women who walked on bare foot was 195 (61.9%) for always, 3=32(10.2%) for usually, 26 (8.2%) for sometimes and 62 (19.7%) for during farm work, and the prevalence of anemia was 67.5%, 11.0%, 8.6% and 12.9% for each bare foot time respectively (p=0.00). Very higher prevalence of anemia was recorded among women who always walked on bare foot than others. This might be that walk on bare foot is a best for parasites enter into the host, especially Hook worm get into a host through bare foot (Kefyalew Abiye et al., 2014).
Table 5: The distribution of pregnant women according to level of education, age at first pregnancy, walk on bare foot and walking time on bare foot in Basoliben Woreda east Gojjam North west Ethiopia.
	Variables
	                                      level of anemia

	Education  ( P= 0.00)
	Normal        
	Mild anemia
          
	Moderate anemia
      
	 Severe anemia
    
	 Total Anemia   

	
	   N
	     %
	N
	   %
	N
	%
	N
	%
	N
	%

	Illiterate
	33
	   21.6
	79
	34.2
	12
	5.2
	2
	0.9
	93
	40.3

	Literate
	47
	   30.7
	51
	22.0
	5
	2.2
	1
	0.4
	57
	24.7

	Primary school(1-8)
	11
	    7.2
	37
	16.0
	-
	-
	-
	-
	37
	16.0

	Secondary school
	17
	   11.1
	26
	11.3
	1
	0.4
	-
	-
	27
	11.7

	Collage & above
	45
	   29.4
	16
	6.9
	1
	0.4
	-
	-
	17
	7.3

	Age at first pregnancy  (P= 0.09)

	≤20 years
	18
	  11.8
	46
	19.9
	1      
	0.4
	-
	-
	47
	20.3

	21-25 years
	121
	  79.0
	137
	59.3
	18
	7.8
	3
	1.3
	158
	68.3

	26-33 years
	14
	    9.2
	26
	10.8
	-
	-
	-
	-
	26
	11.2

	Walk on bare foot? ( P= 0.00)

	Present
	106
	 69.3
	188
	81.4
	18
	7.8
	3
	1.3
	209
	90.5

	Absent
	  47
	30.7
	21
	9.0
	1
	0.4
	-
	-
	22
	9.5

	Time of bare foot walk ( P= 0.00)

	Always 
	  54
	50.9
	75
	35.9
	7
	3.3
	1
	0.5
	141
	67.5

	Usually 
	    9
	8.5  
	25
	11.5
	-
	-
	-
	-
	23
	11.0

	Sometimes 
	    8
	  7.5
	18
	8.6
	4
	1.9
	-
	-
	18
	8.6

	During farm work
	  35
	33.0
	70
	33.5
	7
	3.34
	2
	0.9
	27
	12.9








A similar study conducted around Gilgle Gibe Dam area and a high prevalence of anemia was obtained among pregnant women who wear and who didn’t wear shoe properly but the current result was much higher than this study. It may be the prevalence of parasites in the study area is higher than Gilge Gibe Dam area (Table 6).  
A similar study was done in South Ethiopia region (Dereje Lelisa et al., 2015) and in Addis Ababa at Tikur Anebssa specialized Hospital (Alemayehu Hailu et al., 2014) showed higher prevalence of anemia among Literate, primary school, secondary school, and college and above level educational level (Table 6).
As given in Table 6  a similar study was done by Kefyalew Abiye et al. (2014) found of anemia 21.8%, 46.8% and 31.8% for women  started first pregnancy at ≤ 20 years old, between 21-25 years old and 31.8% between 26-33 years old respectively. The high prevalence of anemia (68.3%) was recorded among pregnant women started first pregnancy between 21-25 years old in this study. This might be due to having a habit of early marriage which is a common practice in the community.







Table 6: Results obtained from education level; walk on bare foot and bare foot walk time and others’ results from different studies
	Educational level



	The current results 
	                        Results obtained from other studies

	
	

   n (%)
	Educational level n (%)
	Educational level n (%)

	
	
	   Dereje Lelisa  et al. (2015)
	Alemayehu  Hailu  et al. (2014)

	Illiterate
	40.3
	39.1
	10.7

	Literate
	24.7
	26
	47.6

	Primary school(1-8)
	16.0
	46.7
	23.8

	Secondary school
	11.7
	22.1
	39.3

	Collage & above
	7.3
	20.7
	21.4

	 Walk on bare foot
	
n (%)
	Walk on bare foot    n (%)  

	
	
	Million Getachew et al. (2012)

	present
	90.5
	57.9

	absent
	9.5
	44.3

	Time for bare foot walk
	n (%)
	Time for bare foot walk     n (%)

	
	
	Million Getachew et al. (2012)

	Always
	67.5
	73.1

	usually
	11
	56.3

	sometimes
	8.6
	44.3

	During farm work
	12.9
	23.5

	Age at first pregnancy
	n (%)
	Age at first pregnancy    n(%)

	
	
	Kefyalew Abiye et al. ( 2014)

	≤20 years
	20.3
	21.8

	21-25 years
	68.3
	46.8

	26-33years
	11.2
	31.8









[bookmark: _Toc525688917] 5.2. Clinical characteristics 
 More than half 201(52.3%) of the pregnant women were pregnant at a first time (primigravida) with 119(51.5%) anemic pregnant women and 183(47.7%) were pregnant at many times (multigravida) and 112(48.5%) had anemic condition (Table 7).
Among all pregnant women 51(13.3%), 56(14.6%),48 (12.5%) and 26 (6.8%) had 1 year, 2 years, 3 years and 4 years of waiting time between each pregnancy respectively. The prevalence of anemia among pregnant women based on their waiting time was 28.6%, 30.4%, 27.7% and 13.4% for 1 year, 2 years, 3 years and 4 years at (p= 0.94) values (Table 7).
As Table 7 shows that most of the pregnant women 101 (26.3%) had antenatal care for their previous pregnancies with 62.5% anemic condition, and 78 (20.3%) hadn’t antenatal care for their previous pregnancies with 37.5% anemic prevalence at (p=0.064) value. The reason for   this (p= 0.064) value might be due to other factors such as culture, environmental factors. 
And the frequency of antenatal care for previous pregnancies was 15.1%, for third visit (third ANC), 7.8% for second visit  (second ANC) and 3.4%  for first visit (first ANC).The prevalence of anemia for this was 4.3% for first ANC, 30.4% for second ANC and 65.2% for third ANC (p= 0.01) (Table 7). The high prevalence of anemia (65.2%) was for third ANC visits than other ANC and this might be that most pregnant women had late antenatal care which is a cause of high anemia prevalence.


 Table 7: The distribution of participants based on gravidity, waiting time b/n pregnancies, previous ANC and frequencies of previous ANC attending antenatal care in Basoliben woreda.
	


Variables
	                                              Level of anemia

	
	Normal
	    Mild

	    Moderate 
    
	Severe

	 Total Anemic  

	
	   n
	     %
	n
	   %
	n
	%
	n
	%
	n
	           %

	Gravidity (No of pregnancies) (P = 0.69)

	Primigravida
	82
	   53.6
	110
	47.6
	7
	3.0
	2
	0.9
	119
	51.5

	Multimigravida
	71
	   46.4
	99
	42.9
	12
	5.2
	1    
	0.4
	112
	48.5

	Duration time  b/n pregnancies (P= 0.942)

	≤1year
	19
	   27.5
	29
	25.9
	3
	2.7
	-

	-
	32
	28.6

	2year
	22
	   31.9
	29
	25.9
	4
	3.6
	1    
	0.9
	34
	30.4

	3year
	17
	   24.6
	27
	24.1
	4
	3.6
	-
	-
	31
	27.7

	≥4year
	11
	 15.9          
	14
	12.5
	1
	0.9
	-
	-
	15
	13.4

	ANC previous (previous antenatal care) (P= 0.064)

	Present
	31
	  46.3
	65
	58.0
	4
	3.6
	1    
	0.9
	70
	62.5

	Absent
	36
	  53.7
	34
	30.4
	8
	7.2
	-
	-
	42
	37.5

	 Previous ANC Time (previous  pregnancy antenatal care follow up time) (P= 0.01)

	First ANC
	 10
	 31.3
	1
	1.4
	2
	2.9
	-
	-
	3
	 4.3

	Second ANC
	 9
	  28.1
	19
	27.5
	2
	2.9
	-
	-
	21
	 30.4

	Third ANC
	 13
	  40.6
	44
	63.7
	-
	-
	1
	1.4
	45
	 65.2



Table 8 shows that Dereje Lelissa et al. (2015) did a similar study and the prevalence of anemia was 58.4% and 41.5% for primigravida and multigravida with statistically significant value. But in this study, it was not significance (P=0.69). The reason for this insignificance value might be study design and environmental factors.
Meazo Lebso et al. (2017) did a similar study that showed the prevalence of anemia among pregnant women based on their waiting time was 27%, 40%, 20% and 21% for 1 year, 2 years, 3 years and 4 years ( Table 8 ).
High prevalence anemia (60.1%) and (39.9%) for women had antenatal care and hadn’t antenatal care for previous pregnancy (Kefyalew Abiye et al., 2014). This might be that most pregnant women visited a health center after some kind of disease occurred (Table 8).
              Table 8 indicats that a similar study was done in Somalia region which found anemic pregnant women that supports the current results of the study (Kefyalew Abiye et al., 2014). 
Table 8: current results obtained from, gravidity, duration time b/n pregnancies ANC for previous pregnancy, ANC time for previous pregnancy and from other studies
	Variables
	Current results 
	Results from other studies n (%)

	Gravidity
	n (%)
	Dereje Lelissa et al. ( 2015)

	
	
	Gravidity n (%)

	Primigravida
	51.1
	58.4

	Multimigravida
	48.5
	41.5

	Duration time  b/n pregnancies
	n (%)
	Meazo Lebso et al. (2017

	
	
	Duration time b/n pregnancies n (%)

	≤1year
	28.6
	27

	   2year
	30.4
	40

	   3year
	27.7
	20

	≥4year
	13.4
	21

	ANC for previous pregnancy
	n (%)
	Kefyalew Abiye et al. (2014)

	
	
	ANC for previous pregnancy n (%)

	present
	62.5
	60.1

	absent
	37.5
	39.9

	ANC time  for previous pregnancy    
	
   n (%)
	Kefyalew Abiye et al. (2014)

	
	
	ANC time for previous pregnancy n (%)  

	First ANC 
	4.3
	4.7

	Second ANC
	30.4
	30.2

	Third ANC 
	65.2
	65.7




The data in Table 9 shows that the frequency of ante natal care for the current pregnancy among them was 64(16.7%) first ANC, 137(35.7%) for second ANC and 183(47.7%) respectively. The prevalence of anemia among them was 26 (11.3%) for first ANC 85 (36.8%) for second ANC and 120(51.9 %) for third ANC (p= 0.002). Anemia prevalence among pregnant women for third ANC was higher as compared with first and second ANC. This might be that most pregnant women (47.7%) begun antenatal care at third ANC.
The prevalence of anemia among pregnant women based on their trimester (gestational age) was 63(16.4%) for first trimester, 197(51.3%) for second trimester and 124(32.3%) for third trimester. And the prevalence of anemia among them was 28(12.1%), 102(44.2%) and 101(43.7%) for first, second and third trimester respectively (p=0.00) (Table 9). High value of anemic result was obtained from third trimester which might be that since the fetus size quickly increases around third trimester and shares the mother’s nutrient but other literature expressed that during pregnancy there is disproportionate increase in the plasma volume up to 50% specially in the second half of pregnancy (second trimester) and third trimester. This dilute the whole blood cell which decrease red blood cells that supply oxygen to the while body and lack of red blood cell causes anemia Million Getachew et al., 2012 and Kefyalew Abiye et al., 2014.
 






Table 9: Distribution of participants according to gestation age and frequency of ANC among pregnant women attending ANC in Basoliben Woreda East Gojjam North West Ethiopia
	



Variables



	                                                                   Level of anemia

	
	Normal
	 Mild

	Moderate 
      
	Severe

	Total Anemic 

	
	   n
	     %
	n
	   %
	n
	%
	n
	%
	n
	%

	Current ANC time( current pregnancy antenatal care follow up time )  (P= 0.02)

	First ANC
	38
	24.8
	26
	11.3
	-
	-
	-
	-
	26
	11.3

	Second ANC
	52
	33.9
	84
	36.4
	1
	0.4
	-
	-
	85
	36.8

	Third ANC
	63
	41.2
	99
	42.9
	18
	7.8
	3
	1.3
	120
	51.9

	Trimester of current pregnancies  (P= 0.00)

	First trimester
	  35
	   22.9
	18
	7.8
	8
	3.5
	2
	0.9
	28
	12.1

	Second trimester
	  95
	    62.1
	94
	40.7
	7
	3.0
	1
	0.4
	102
	44.2

	Third trimester
	  23
	   15.0
	97
	41.9
	4
	1.7
	-
	-
	101
	43.7




As Table 10 shows that other similar study was conducted in Somali region by Dereje Lelissa et al., 2015 that indicated anemia prevalence among pregnant women was 9.2% for first ANC, 37.1% for second ANC and 62.1% for third ANC. 
As results indicated in Table 10, different studies were done in different parts of Ethiopia to determine whether a trimester is a contributing factor or not. Finally, the prevalence of anemia among pregnant women was highest at third trimester of each study (Million Getachew et al., 2012,  Kefyalew Abiye   et al., 2014,  Dereje Lelissa et al., 2015 and Meazo Lebso et al., 2017)


Table 10: Results obtained from gestational age and ANC frequency for current pregnancy and other results obtained from different studies
	Variables
	 Current   Results 
n (%)
	                      Results  obtained from different studies    

	Trimester
	
	 Million Getachew
et al.(2012)

n (%)
	Kefyalew Abiye   et al. (2014)
n (%)
	Dereje Lelissa
et al. (2015)

      n (%)
	Meazo Lebso
et al. (2017)

   n (%)

	First trimester 
	12.1
	59.1
	7.3
	7.8
	11

	Second trimester
	44.2
	42.7
	47.2
	45.4
	50

	Third trimester
	43.7
	62.9
	45.4
	46.7
	56

	Frequency of antenatal care during current pregnancy (current ANC)

	First ANC
	11.3
	-
	-
	9.2
	-

	Second ANC
	36.8
	-
	-
	37.1
	-

	Third ANC
	51.9
	-
	-
	62.1
	-




The study involved a total of 384 pregnant women who attended ante natal care (ANC) in Basoliben Woreda East Gojjam Ethiopia, 2018
Generally, the prevalence of anemia was 231 (60.2%) among the 384 study subject of pregnant women. The major contributing factors for this result were age, occupation, educational level, frequency for previous antenatal care, walk on bare foot, frequency of bare foot walking   trimester of current pregnancy and frequency of current ANC. Indeed, this finding is high but measurable with other local studies carried out in different parts of Ethiopia indicated the prevalence of 61.6% in Boditii, 62.7% in Asendabo, 57% in Jimmia, 53.9% around Gilge Gibe dam area and 56.8%in Gijiga. Outside country, other similar study was done and indicated a prevalence of 62.6% in Eastern Sudan, 70% in China and 92.4% in India (Adama, 2005 and Kalaivani, 2009) (Figure 1).

Figure 1: Comparing anemia prevalence in the study area with other studies in Ethiopia.














Table 11: Comparison of anemia level among each health center 
	


No


	


Health center
	                                level of anemia

	
	
	Normal (n=153)  
	                                Anemic( n= 231 )

	
	
	   Normal >11
	 Mild (10-11)
	Moderate
(7-9.9)
	Severe (<7) 
	Total  Anemic   

	
	
	   n
	     %
	n
	   %
	n
	%
	n
	%
	n
	%

	1
	Yejubie
	  20
	  13.0
	77
	  33.3
	-
	-
	-
	-
	77
	33.3

	2
	Dene
	  26
	  16.9
	5
	  1.2
	-
	-
	-
	-
	5
	1.2

	3
	Yelamgege
	  35
	  22.9
	36
	  15.6
	12
	5.2
	2
	0.9
	50
	21.7

	4
	Kork
	  36
	  23.5
	71
	  30.7
	-
	-
	-
	-
	71
	30.7

	5
	Betenegus
	  36
	  23.5
	20
	   8.7
	7
	3.0
	1
	0.4
	28
	12.1



[image: ]
Figure 2: Comparing levels of anemia among each health center

[bookmark: _Toc525688918]6. Conclusions and Recommendations
The prevalence of anemia among pregnant women in this study was 60.2% and relatively high as compared with other studies in Ethiopia. Very high prevalence of anemia (90.5%) was obtained in pregnant women who walked on bare feet. So walking on bare feet is a major contributing factor for anemia which is a common habit in the study area.
Therefore, it should be better to give education for the community to wear shoes. In addition to this it would be better to do year- round analysis involving more women population and anemia contributing factors in order to determine the status of anemia in pregnant women in the area.
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Annex 1: English informed consent /assent form  
 Dear sir/madam,  	               Interviewee’s card No___________.                                                                              
Greetings                                                                                                             
I am MsDerejeBelachewM.sc student at Department of Zoological Science, College of Natural Sciences, and Addis Ababa University (AAU). I am here to study about the prevalence of anemia on pregnant women in BasolibenWoreda at five health center for my M.sc Thesis. In order to design and implement cost-effective anemia control interventions; up-to-date information on the prevalence of the disease is important. The primary objective of this study is to assess the current status of anemia in Basoliben woreda in relation to the ongoing control activities there by to contribute towards informed decision making in anemia control. The study will involve only on you and will be interviewed to gather relevant data using a pre-tested structured questionnaire. Incase effective communication is not possible due to language barrier or any other problem of self-expression so assistant translators will be employed during the interview. Randomly selected pregnant will be requested for rapid anemia test using a finger-prick blood sample which will be done by a health professional worker. If you would have a problem during the finger-brick, you are assured that treatment will be given free of charge. Maximum care will be taken to minimize any risk during pricking. Please be assured that any information pertaining to you will be confidential through codification of the data. You are free to accept or decline this invitation to participate in the study. Your participation is totally based on your own decision about yourself by signing consent or an assent form. You are also free to decide to stop yourself from participation in the study at any time without fear of any negative consequences including prohibition of local health care facility services. At any time you are free to ask me anything about this study.               
Do I have your agreement to participate __________(yes or no?)

Name of participant _______________________ Signature _____________ Date______ Name of investigator_____________________ _____Signature_________  Date_________   

















Annex2: Amharic consent form/asset form          
የስምምነት ቅጽ
እኔ ደረጀ በላቸው
የደምማነስበሽታበእግዝናላይባሉሴቶችያለውንየጢናችግርስርጭትናመስፋፋትለማወቅእየሰራቸሁእገኛሁ፡፡የዚህጥናትአላማበዚህአካባቢያለውንየበሽታመስፋፋትናስርጭትማወቅበሽታውንለመከላከልናለመቆጣጠርታስቦነው፡፡እርስዎበዚህጥናትላይይካተቱዘንድበአክብሮትተጋብዘዋል፡፡በዚህጥናትለመሳተፍከተስማሙመስማማትዎንበሚያሳይቅጽላይእንዲፈርሙ፤በመጠይቁመሰረትአንብበውወይምሲነበብለዎትመልስእንዲመልሱእናአንድጠብታየደምናሙናለአንድጊዜብቻእንዲሰጡበአክብሮትእጠይቃለሁ፡፡የደምናሙናከርስዎላይበጢናባለሙያይወሰዳል፡፡የደምናሙናበሚወሰድበትጊዜችግርካጋጠመዎትነጻየህክምናአገልግሎትያገኛሉ፡፡ትብብርዎሙሉበሙሉበፈቃደኝነትላይየተመሰረተሲሆንተሳትፎዎንመቃወምእናበማነኛውምሰዓትጥናቱንማቋረጥይችላሉ፡፡በጥናቱተስማምቻለሁካሉከዚህበታችበፊርማዎይረጋግጡልኝ፡፡

የተሳታፊውስም--------------------------------------ቀን-------------------------ፊርማ-------------------
የአጥኝውስም----------------------------------------ቀን-------------------------ፊርማ--------------------









Questionnaire
The purpose of this questionnaire paper is to assess the prevalence of anemia among pregnant women who attending antenatal care in Basolibenworeda health center. Please circle the letter of your choice on the question paper. Thanks for your participation.
PART1. Socioeconomic and demographic related factors of the respondent
Card No: ___________
1.  Health center: ____________
2. Age,                 ≤ 20                21-25               26-30               31-35            > 35                                             
3. Occupation:          Employee           Merchant               Student            House wife         Farmer
4.  What is your educational level?                Unable to read and write              only read and write              Primary school (1–8)                  Secondary school                      College and above
Part 2.knowledge and Attitudes associated factors of anemia.
5.   Is this your first pregnancy?                  Yes                  No
6. If no to No 5, how many times you have been pregnant?               1	               2                    
             3                    >3
7. What is your age at first pregnancy?               ≤17 year              18-25year                  26-33year  
                                                                            ≥34year                                                                                                                          
8. What is the duration time you waited between pregnancies?
                    1 years                  2 years                 3 years                 ≥ 4 years                                     
9.  Did you follow ANC clinic during your previous pregnancies?               Yes                   No
10. If yes to No 9, at which pregnant stage did you start antenatal care?
               at first stage pregnancy         at second stage pregnancy             at third stage pregnancy      


11. What about the current pregnancy do you start antenatal care?
                 at first stage of pregnancy             at second stage of pregnancy              at third stage of pregnancy

12. Do you know anemia?                Yes                                     no
 13. If you yes for No 12, what is the cause of anemia? Specify
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
14. Do you walk on bare foot?                  Yes                        No
15. If yes to No13, when do you walk on bare foot?
                Always                   usually             sometimes                   during farm work
16. Did you have any disease in the previous pregnancy?              Yes                  No
17. If yes to No 15, what was the disease? Specify
___________________________________________________________________________________________________________________________________________________________________________________________________________________________________
18. Do you have any disease now?                  Yes                     No
19. If you yes to No 17, what is the disease? Specify
_______________________________________________________________________________________________________________________________________________________
20. Which one is the gestational age of your current pregnancy?                                                                   
                       1-3month                              3-6month       6       9month

PART-3: Laboratory test
21. Hemoglobin level of the respondent.
	Non-anemic
	Anemic

	
	Mild
	Moderate
	Sever

	≥11g/dl
	9-10.9g/dl
	7-9.9g/dl
	<7g/dl

	
	
	
	

















መጠይቅበአማረኛቋንቋ
በአዲስአበባዩኒቨርስቲበስነ-ህይወትት/ትክፍልየድህረ-ምረቃፕሮግራምየመመረቂያጽሑፍመረጃመሰብሰቢያመጠይቅ
የሚከተሉትንጥያቃዎችበማንበብወይምሲነበብለዎትበማዳመጥይመልሱ፡፡ለትብብረዎትአመሰግናለሁ፡፡
የመለያቁጥር-----------
1. የመጡበትየጤናጣቢያስም---------------
 2. እድሜ	ከ20 ዓመትበታች	ከ21-25 ዓመት	ከ26-30    	ከ31-35    	ከ35 ዓመት
በላይ
 3. የስራሁኔታ           ተቀጣሪ            ነጋዴ             ተማሪ                አርሶአደር                     የቤትእመቤት
 4. የት/ትደረጃ              ማንበብእናመጻፍየማልችል              ማንበብእናመጻፍብቻየምችል             አደንኛደረጃ
ት/ቤት (1-8)                           ሁለተኛደረጃት/ቤት              ኮሌጅእናከዚያበላይ
ከእውቀትእና አመለካከት ጋር የተያያዙ መጠይቆች
 5. ይህ የመጀመሪያዎእርግዝናዎ ነው           አዎ            አይደለም
 6. ለ5ኛውጥያቄአዋከሆነመልስዎከዚህበፊትስንትጊዜአርግዘዋ?        2            3            4            ከ4 ጊዜበላይ
7. ለመጀመሪያጊዜሲያረግዙስንትዓመትዎነበር?          ከ17ዓመትበታች                ከ18-25 ዓመት
                   ከ26-33ዓመት              ከ34ዓመትበላይ
8. በእያንዳንዱየእርግናስዓትምንያህልየጊዜቆይታአለዎት?          1ዓመት            2ዓመት        3ዓመት              4ዓመት 
  9. ከዚህበፊትበነበረዎትእርግዝናየቅድመ-ወሊድክትትልሲያደርጉነበር?          አዎ                የለም
 10. ለ9ኛውጥያቄአዎከሆነመልስዎበየትኛውየእርግዝናየእርገትደረጃላይነውክትትሉንየጀመሩት?
                     በአንደኛውየእድገትደረጃ            በሁለተኛውየድገትደረጃ                    በሶስተኛውየእድገትደረጃ
 11. በአሁኑእርግዝናዎበየትኛውየእድገትደረጃላይነውየቅድመ-ወሊድክትትሉንየጀመሩት?
             በአንደኛውየእድገትደረጃ                 በሁለተኛውየእድገትደረጃ                 በሶስተኛውየእድገትደረጃ
 12. የደምማነስበሽታማለትምንማለትእንደሆነያውቃሉ?           አውቃለሁ                       አላውቅም
   13. ለ12ኛውጥያቄአውቃለሁከሆነመልስዎለዚህበሽታምክንያቱምንደንነውብለውያስባሉ? ያብራሩ--------------
      ----------------------------------------------------------------------------------------------------------------
       ---------------------------------------------------------------------------------------------------------------
  14. ጫማሳያደርጉየመሄድልምድአለወት?            አለኝ                        የለኝም
   15. ለ14ኛውጥያቄአለኝከሆነመልስዎበባዶእግርዎትየሚሄዱበትጊዜየትኛውነው?          ሁልጊዜ
                  አልፎአልፎ              አንድአንድጊዜ                በግብርናስራወቅት
 16. በአለፈውየእርግዝናዎወቅትበሽታነበረብዎት?          አለ                  የለም
 17. ለ16ኛውጥያቄአለከሆነመልስዎየነበረብዎትንበሽታይግጹ. ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
 18. በአሁኑእርግዝናዎየታወቀበሽታአለብዎት?          አለ             የለም
 19. ለ18ኛውጥያቄአለከሆነመልስዎየበሽታውንአይነትይግለጹ-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
20. የአሁኑእርግዝናዎስንተኛውየእርግዝናደረጃላይይገኛል?
            1-3ወር                         4-6ወር                        7-9ወር
ክፍልሦስት፡የቤተ-ሙከራውጤት
21. የሄሞግሎቢንመጠንበተሳታፊዎችመካከል.
	የደምማነስበሽታየሌለባቸው
	የደምማነስበሽታያለባቸው

	
	ዝቅተኛ
	መካከለኛ
	ከፍተኛ

	≥11ግ/ዴ. ሊ
	9-10.9ግ/ዴ. ሊ
	7-9.9ግ/ዴ. ሊ
	<7ግ/ዴ. ሊ

	
	
	
	
























Sample of collected data from each health center
	


No
	

Code No of women
	



Health     center
	Non-anemic results
	                        Anemic results              

	
	
	
	>11g/dl
	Mild
10-11g/dl
	    Moderate
7-9.9g/dl
	  Sever
<7g/dl

	1
	y.01
	Yejubie
	12.3
	
	
	

	2
	y.02
	Yejubie
	11.6
	
	
	

	3
	y.03
	Yejubie
	
	10
	
	

	4
	y.04
	Yejubie
	
	10.3
	
	

	5
	y.05
	Yejubie
	
	
	8
	

	6
	y.06
	Yejubie
	
	
	7
	

	7
	d.01
	Dene
	
	11
	
	

	8
	d.02
	Dene
	
	10
	
	

	9
	d.03
	Dene
	
	10.6
	
	

	10
	d.04
	Dene
	
	11
	
	

	11
	d.05
	Dene
	
	10
	
	

	12
	Yel.01
	Yelamgege
	
	
	
	6

	13
	Yel.02
	Yelamgege
	
	
	9.3
	

	14
	Yel.03
	Yelamgege
	11.3
	
	
	

	15
	Yel.04
	Yelamgege
	
	
	9
	

	16
	Yel.05
	Yelamgege
	
	1o
	
	

	17
	Yel.06
	Yelamgege
	
	10.3
	7
	

	18
	Yel.07
	Yelamgege
	12.3
	
	
	6.6

	19
	k.01
	Kork
	
	10
	
	

	20
	k.02
	Kork
	12
	
	
	

	21
	k.03
	Kork
	
	10
	
	

	22
	k.04
	Kork
	
	10
	
	

	23
	k.05
	Kork
	11.6
	
	
	

	24
	k.06
	Kork
	
	11
	
	

	25
	b.01
	Betenegus
	12
	
	
	

	26
	b.02
	Betenegus
	
	
	9
	

	27
	b.03
	Betenegus
	
	11
	
	

	28
	b.04
	Betenegus
	
	10.3
	
	

	29
	b.05
	Betenegus
	12.3
	
	
	

	30
	b.06
	Betenegus
	
	
	
	7
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