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ABSTRACT 

Background: Contraception refers to the process of preventing pregnancy by inhibiting the 

reproductive and endocrine systems. Theassociation between combined oral contraceptive 

and hematological changes has been extensively researched, however, themagnitude of 

hematological changes has not been determined and factors associated with hematological 

changes have not beenadequately explored. 

Objective:To assess hematological profiles and associated factors among Combined Oral 

Contraceptive userchildbearing agewomen at Bahir Dar. 

Methods:An Institutional based comparative cross-sectional study was conducted at selected 

public health centers from February 18 to May 10/2026. A total of 198 women were enrolled 

using a consecutive sampling technique. Socio-demographic and clinical data were obtained 

via face-to-face interviews. Three milliliters of venous blood was collected from each study 

participants for complete blood count. The data were entered into EpiData version 4.7 and 

then exported to SPSS version 25 for analysis. Data comparisons between the two groups 

were conducted using the Mann-Whitney U-test. Bivariable and multivariable logistic 

regressions were performed to identify factors associated with hematological abnormality. P-

values below 0.05 were considered statistical significant. 

Result: Hematocrit, hemoglobin level, platelet count, red blood cell count and lymphocyte 

percentage were significantly higher in combined oral contraceptive users compared to non-

users. Hematological abnormalitywas 34.1% in users and 13.8% fornon-users.Among Users 

the magnitude of anemia, leukocytosis, leukopenia, thrombocytopenia and thrombocytosis in 

user in this study were 4.0%, 4.0%, 10.1, 0.0 and 26.3respectively. Age (35-49 years(AOR: 

2.202:95%CI: 1.032-5.091, P = 0.031) and Long term use of combined oral contraceptives (≥ 

5 years) (AOR: 3.071: 95% CI: 1.020-8.013, P = 0.030) were found to be significantly 

associated with hematological abnormality.  

Conclusion:This study concludes that combined oral contraceptive users had significantly 

higher hematocrit, hemoglobin level, platelet count, and red blood cell count and lymphocyte 

percentage. They also had higher magnitude of thrombocytosis and leukopeniain users.Older 

age and prolonged use of combined oral contraceptives were significantly associated with 

hematological abnormalities. 

Keywords: Combined oral contraceptive, hematological parameters, BahirDar, Ethiopia
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1. INTRODUCTION 

1.1. Background 

The term Contraception refers to the prevention of pregnancy by inhibiting the reproductive 

and endocrine processes using various devices, agents, drugs, sexual techniques or surgical 

procedures[1].  

In the United States between 2015 and 2017, around 65% of the 72 million women aged 15 to 

49 used contraception from those female sterilization was 18.6%, oral contraceptives were 

12.6%, long-acting reversible methods were 10.3% and male condoms accounted for 

8.7%[2]. On the other hand, data from the Demographic and Health Survey in Ethiopia 

showed that around 28.1% of women aged 15 to 49 were using any type of modern 

contraceptive method. Included injectable (18.7%), implants (6%), oral contraceptives 

(1.4%), intrauterine devices (1%), lactational amenorrhea (0.4%), female sterilization (0.3%), 

male condoms (0.2%) and the standard day’s method (0.1%)[3]. 

Combined Oral Contraceptives (COCs) are the most widely used reversible hormonal birth 

control method at this time by childbearing aged women. It contains both progestin 

component (norethindrone acetate, levonorgestrel, desogestrel or norgestrel) and an estrogen 

component (ethinyl estradiol or mestranol)[4]. These are providing family planning services 

to women in all parts of the world, both in developed and developing countries  including 

Ethiopia[5]. 

Combined oral contraceptives exert their contraceptive effect mainly by suppressing 

ovulation and thickening cervical mucus, which acts as a barrier to sperm from accessing the 

cervix and upper reproductive tract.It changes in the endometrial pattern creates unfavorable 

environment for fertilization and implantation[6]. It also works by providing exogenous 

estrogen and progestin that make the hypothalamic-pituitary-ovarian axis work less 

well[7][8]. Thisnegative feedback leads to decreased in frequency and amplitude of 

gonadotropin releasing hormone pulses thereby inhibiting the release of follicle stimulating 

hormone and luteinizing hormone [4].  

While behind to preventing pregnancy COCs possibly affect hematological parameters 

through their effects on hematopoiesis, iron metabolism and hemostasis[6].  

The estrogen component considerably increases cell division and proliferation of 

Hematopoietic Stem Cells (HSCs), leading to a higher blood count in women during their 
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childbearing age[6]. Because HSCs have high amount of estrogen receptors and estrogen 

signaling which enhances cell division, proliferation, self-renewal and erythropoiesis[6][9]. It  

also stimulates the liver to produce more clotting factors, including fibrinogen, Factor VII 

and Factor X which makes the blood thicker and more prone to clotting[10][11]. 

Combined oral contraceptives(COCs) also reduce menstrual blood loss by promoting 

endometrial shrinkage and their use is connected with better indicator of iron status, this leads 

to lighter and shorter withdrawal of bleeding compared with their usual menstrual bleeding 

[12][13]. However, long term use of COCs reduces intestinal reabsorption of folate and 

vitamin B-12 resulting in a considerable fall in serum vitamin levels which leads to the 

development of megaloblastic anemia[12].COCs are also associated with alterations in 

vitamins and trace elements which possibly affect blood production, distribution and 

lifespan[14]. 

Various international studies have looked how COCs affect hematological parameters such as 

Hemoglobin (Hgb) and platelet count by analyzing complete blood count (CBC)[3]. Some 

researchers found that COCs would increase platelet counts in the childbearingage women. 

This could potentially cause an increase in rates of thromboembolisms and a greater chance 

of developing an arterial disorder[3].while, other researchers reported that COC use was 

associated with elevated Hgb, an increase in red blood cell (RBC) count and hematocrit 

(Hct)[15]. 

White blood cells (WBC)counts were no significance difference among COC users and non-

users .in addition there was no discernible difference in WBC differential count in the 

previous studies[16]. 

Despite the widespread use of COCs in Ethiopia, limited comparison data exist among COC 

users and non-users, magnitude of hematological abnormalities have not been determined and 

associated factors have not been adequately explored. Therefore, this study was primarily 

addressed this gaps. 
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1.2. Statement of the Problem 

Combined oral contraceptives(COCs) are used by hundreds of millions of women worldwide 

and play important role in modern family planning and reproductive health[17]. COCs 

possibly changes in hematological parameters through their effect on hemostasis and 

menstrual blood loss. Which  have an important health implications particularly in low and 

middle income countries[12]. 

Anemia is remains a major health problems in childbearing age women with approximately 

33% of childbearing age women affected globally in 2019 [18].However, the effect of COC 

use on hematological parameters remains uncertain. Some researches indicated that COC 

users Hgb and RBC count were either stable or slightly elevated, this possibly associated 

withreduce monthly menstrual blood loss[19]. 

Previous studies have reported contradicted finding regarding hematological parameters 

among COC-users and non-users, a study done in Nigeria[20]reported that significantly 

higher in Hct level, RBC count and platelet count among COC users compared to non-users. 

In contrasta study conducted in Al-Samawah city, Iraqi[21] found the opposite.  

While a few studieshave explored the effect of COC use on hematological 

parameters,limiteddata was available regarding how hematological parameters differ among 

COC users and non-users in Ethiopia, hematological abnormalities have not been determined 

and factors associated with hematological abnormalities have not been adequately explored, 

resulting in an undiagnosed situation contributing to the development ofhealth problems like 

anemia, thrombosis and cardiovascular diseases among women in their childbearing 

age[18][19]. 

In addition, some of the studies offered had limitations, such as lack of appropriate 

comparison groups and too small to draw meaningful conclusions.  

In general, these commonly used contraceptive methods are well-tolerated;however, their 

long-term use, even give rare adverse effects and complications have generated significant 

health concern. In Ethiopia, even though it has a significant health impact, there is no 

epidemiological evidence published in the area related to the hematological profiles of COC 

users. Therefore, the aim of this study wastoprovideclearerunderstandingofhowCOC usage 

could impact onhematologicalprofiles, and determine hematological abnormalities. It 

alsoidentifies the factorsassociated withhematological abnormalities among COC users. 
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1.3. Significance of the Study 

Assessing hematological abnormality is critical and provides evidence based information for 

stakeholders in women’s health, for government and policymakers. The findings will offer 

guidance to strengthen national reproductive health policies and improve family planning 

guidelines and safety monitoring. 

This study will directly enable physicians to improve clinical decision making about the 

women contraceptive use, better to identify women who require closer monitoring and 

alternative contraceptives, and also enhance counseling procedures based on current and 

locally relevant information. For government and policymakers,it is important to provide 

information about women health related to contraceptives. In addition to this, it will also 

provide insights for future studies on COC formulations and identify knowledge gaps 

regarding their hematological effects. 
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2. LITERATURE REVIEW 

2.1. Hematological Profiles among COC Users 

Different studies have conducted on the effects of COCs on hematological profiles among 

women of childbearing age. A cross-sectional study conducted at Peshawar at ages of 14-49 

years and found higher Hgb in COC users (13.11 ± 0.19 g/dl) compared to non-users (12.83 ± 

0.12 g/dl, P=0.051)[15]. 

In contrast, a case-control study conducted in Pakistan and Samawah City at the ages of 16-

49 years and 30-40 years, respectively showed that slightly decreased Hgb in COC users 

(11.74 ± 0.96 g/dl) (P ≤ 0.05) compared with non-users. Despite normal platelet count 

(316.43 ± 47.04), with no significance changes observed in Hct, WBC and RBC values 

between the two groups[21][22]. 

Another comparative cross-sectional study conducted in Nigeria examining the hematological 

effects of oral contraceptive use among a sample size of 72 childbearing-age women. The 

hematological profiles showed that significant increases in RBC count and Hct among COC 

users compared with non-users, alongside reductions in MCV, MCH, MCHC, lymphocytes 

percentage and red cell distribution width (RDW) among COC users compared to non-

users[20]. 

Similarly, a study conducted at the University of Gondar found  that median platelet count 

among COC users was significantly higher at 285 (IQR: 238-332) compared to controls at 

256 (IQR:224-278) with P-values of 0.015 [19]. These findings demonstrate that COC use is 

associated with elevated platelet counts. 

2.2. Factors Associated with Hematological Abnormalities among COC Users 

Combined oral contraceptive (COC) brand and composition significantly affects 

hematological parameters especially estrogen containing formulation have been shown to 

produce more pronounced hematological change. A comparative cross-sectional study 

conducted in Malaysia with 43 study participants in three groups: desogestrel, the second 

group had levonorgestrel and the third group was the control. According to this report, the 

Hct value inEthinylestradiol/desogestrel COCs was 41.5% (P<0.001) and the Hct value for 

the Ethinylestradiol/levonorgestrel group was 38.5% versus 37.4% for non-users. Similarly a 

study in Nigeria reported that estrogen based pills significantly reduced RBC and Hgb levels 

compared to other formulation, whereas an estrogen based pill and a norgestrel-estradiol pill 
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significantly reduced RBC count and Hct compared with non-user (P< 0.05)[16][23].The 

finding indicated that variation in estrogen dose and type of progestin contribute to variability 

in hematological result among COC users. 

In the previous study age was an essential factor of hematological variations among COC 

users. A study conducted in Ghana reported that significantly higher RBC count (4.35 ± 0.48 

) (P = 0.013) among COC users of 40 years and above compared with those aged 25-29 years 

RBC count (4.14 ± 0.42). Conversely a research conducted in Nigeria reported that higher 

platelet counts among younger women compared to older age[16][24]. 

In the previous studies hematological profiles also have been influenced by the duration of 

COC use. A study conducted in Ghana reported that there was significantly negative 

correlation between the duration of COC use and RDW (r= -0.303, P=0.026). similarly  a 

study conducted in Nigeria with a total of 96 childbearing  age women showed that there was 

a slight reduction in platelet count among long-term COC users (over 2 years)[25][16]. 

Various studies that conducted on the effects of COCs on hematological parameters in 

different populations and settings have produced different results. While some studies 

indicated that COC use is associated with increased RBC count and levels of Hgb, conversely 

other studies reported that Hgb level decreased significantly, while platelet count increased 

significantly. Specifically a review demonstrated the effects of COC use and characteristics, 

COC formulation, duration of COC use and age on hematologic parameters. 

Generally most studies agree that RBC and Hgb were slightly increased and no significance 

different in WBC count among COC users compared to non-users. While they were 

contradicted in the value of platelet count, Hct, MCV, MCH, MCHC and lymphocyte 

percentage. 

Currently, there are limited studies that directly compare COC users to non-users; there have 

also been very limited studies that look factors associated with hematological change and also 

nostudies were determining hematological abnormalities. Noneof that were conducted in 

Ethiopia, especially within this study area. 
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3. OBJECTIVES 

3.1. General Objective 

To assess hematological profiles and associated factors among COC user and non-user 

childbearing age women in Bahir Dar, Northwest Ethiopia,from February to May 2026. 

3.2. Specific Objectives 

 To determine the magnitudeof hematological abnormalities among COC user and non-

userchildbearing age women in Bahir Dar, Northwest Ethiopia. 

 To compare hematological parameters among COC user and non-user child bearing age 

women in Bahir Dar, Northwest Ethiopia. 

 To identify factors associated with hematological abnormality among COC user child 

bearing age women in Bahir Dar, Northwest Ethiopia. 
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4. METHODS AND MATERIALS 

4.1. Study Area and Setting 

The study was conducted in Bahir Dar city, Northwest Ethiopia at Shimbit, Han and 

ShumAbo public health center family planning units. Bahir Dar is the capital city of the 

Amhara Regional State and which is located approximately 565 km away from Addis Ababa, 

along the southern shore of Lake Tana. The city lies at approximately 11.59° N latitude and 

37.36° E longitude, with elevations ranging roughly between 1,500 m and 2,300 m above sea 

level. It has a population of about 455,901, of whom nearly half are women [26]. The city has 

two specialized hospitals, one public primary hospital and ten public health centers.  

4.2. Study Design and Period 

An institutional based comparative cross-sectional study was conducted from February 18 to 

May 10/2026. 

4.3. Population 

4.3.1. Source Population 

Case group: All childbearing age women who were currently using COC pills and visiting the 

family planning unit in the selected public health institutions in Bahir Dar city during the 

study period. 

Control group: All childbearing age women who were not using any hormonal contraceptives 

and visiting the same public health institution during the study period.  

4.3.2. Study Population 

Case group:Selected childbearing age women who were currently using COC and visiting the 

family planning unit in the selected public health institutions during the study period and who 

fulfilled the inclusion criteria  

Control group:Selected age-matched women who were not using any hormonal contraceptive 

and visiting the same public health institutions during the study period and who fulfilled the 

inclusion criteria. 
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4.4. Eligibility Criteria 

4.4.1. Inclusion criteria 

Case group:All childbearing age women who had been using COC pills for at least six 

months as a contraceptive method and volunteer to participate in the study. 

Control group:Age-matched women who had not been using any hormonal contraceptive 

method for (>6 months) and volunteer to participate in the study. 

4.4.2. Exclusion criteria 

Childbearing age women, who were pregnantand lactating, had known history of 

hypertension, diabetes mellitus, human immunodiffenciey virus, malaria and anemia.Women 

whohad received or give blood transfusion with in previous three months and who were 

critically ill during the study period were excluded from the study for both groupsby asking 

them and checked their medical records. 

4.5. Study Variables 

4.5.1. Dependent Variable 

Hematological parameters: RBC count, WBC count, Platelet count, WBC differentials count 

(granulocyte, lymphocyte and mid), Hct, Hgb level and RBC indices (MCV, MCH, MCHC, 

and RDW). 

4.5.2. Independent Variables 

Age, residence, marital status, occupational status, educational status, COC status, duration of 

COC use, gravidity, parityand menstrual bleeding pattern. 

4.6. Operational Definitions 

Childbearing age women: women in the age of 15-49 years [27]. 

COC user (case): women who have been using oral birth control pills for at least six months. 

It is combination of estrogen and progestin [28]. 

Non-user (control): women who have not been using contraceptive at least for the past six 

months. 

Anemia: Hgb concentration <12 g/dl among non-pregnant women aged (> 15 year ) [29]. 
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Thrombocytopenia: Platelet count < 99 × 10
3
/µL [19]. 

Thrombocytosis:  Platelet count >399.9 × 10
3
/µL [19]. 

Leukopenia:Is a reduction in the circulating WBC count to <4000 cell/µL[30]. 

Leukocytosis: WBC count > 11,000 cell/µL[30]. 

Hematological abnormality:Having at least one hematological changes including 

thrombocytosis, thrombocytopenia, anemia, leukopenia, leukocytosis [31]. 

4.7. Sample Size and Sampling Techniques 

4.7.1. Sample Size Determination 

The sample size was determined using a double population mean formula based on the 

platelet count value reported in previous study conducted in Gondar [19]. The median  values 

in case 285(238-332) and control 256(224-278) were converted to approximate mean and 

standard deviation using the method described by Wan et al. (2014) [32].  A 95% CI (0.05 

margin of error) (Zα/2 =1.96) and 90% power (Zβ =1.28) at a 1:1 allocation ratio of case-to-

control were used. Using the formula n1=n2=(Zα/2+Zβ)
 2

 (σ)
2
/ Δ

2
.   Where: 

Z α/2 = standard normal value at 95% confidence level.Δ= mean difference =29   

Z β = standard normal value corresponding to 90% power.σ = pooled SD = 80.6 

The calculated sample size was approximately 90 per group, and Subtotal =180, after adding 

10% non-response rate, the total sample size were 198 participants. 

4.7.2. Sampling Techniques and Procedures 

A Consecutive sampling technique was used. All women who fulfilled the inclusion criteria 

during the study period were enrolled until the target sample size was reached. For each 

enrolled COC users, age-matched non-users women were selected from women who were 

visiting the same health institution. Lottery method was used to select study area. 3 public 

health institutions (Han health center, Shimbit health center and ShumAbo health center) 

were selected from 10 public health institutions(Fasilo health center, Han health center, 

ShumAbo health center, Abay health center, Shimbit health center, Dagmawi Minilik health 

center, Ginbot 20 health center, Tis Abay health center, Meshentihealth center and Zegie 

health center). 
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4.8. Data Collection 

4.8.1. Socio-Demographic and Clinical Data Collection 

After obtaining written informed consent, socio-demographic and clinical characteristics data 

were collected from eligible women using pretested and structured questionnaires (Annex-V), 

which were adapted from the world health organization, demographic health surveyand from 

published literature, and it was collectedthrough face-to-face interviews. 

4.8.2. Venous Blood Collection and Laboratory Analysis 

Following the standard operating procedures (SOPs) (Annex-VIII), 3 milliliters of venous 

blood was collected from each study participants using ethylene di-amine tetra-acetic acid 

(EDTA) anticoagulated tube. CBC was done at site of sample collection health center 

hematology laboratory using Mindray BC-20s hematology analyzer within 8 hours of blood 

sample collection following SOPs (Annex-VIII). 

4.9. Data Quality Assurance 

To ensure the reliability and validity of the data, quality control measures were implemented. 

The questionnaire was prepared in English and translated to the local language, Amharic and 

retranslated back to English to check the consistency. A pretest was done on 5% of the 

sample size at Felege Hiwot Specialized Referral Hospital. Additionally, training was given 

to the data collectors, both midwives and laboratory technologists, about the objective, 

relevance of the study, confidentiality issues, study participant’s right, techniques of 

interview and result recording. The pre-analytical, analytical and post-analytical phases of 

quality assurance were maintained by carefully following SOPs. In the pre-analytical phase, 

the quality was assured during participant identification, labeling, sample collection and 

storage by careful adherence to SOPs. The quality control (QC) for working equipment and 

reagents was ensured by runningQC materials for CBC tests. Post-analytical phase quality 

assurance methods were undertaken during recording and reporting. The investigator 

followed and frequently checked every process to ensure the completeness and consistency of 

the collected data. 
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4.10. Data Processing and Analysis 

The data was coded and entered into EpiData version 4.7 to minimize entry errors. Then the 

dataset was exported tothe statistical package for social sciences (SPSS) version 25 for 

analysis. Descriptive statistics such as,frequency and percentagewere used to summarize the 

results. The Shapiro-Wilks test was used to check for the normality of the data. The data was 

not normally distributed (P= 0.023). So Comparisonsamong the two groups was done by non-

parametric test (Mann-Whitney U-test), and the results were expressed as median and inter-

quartile range (IQR). 

The Hosmer and Lemeshow test statistics were performed to check for the goodness of fit. 

The chi-square test was used to determine the significance of an assumed association. To 

determine factors associated with hematological abnormalities in COC users, bivariable and 

multivariable logistic regression analysis were used. The odds ratio with its 95% CI was used 

to determine the strength ofassociation betweenthe predictoranddependent variable. 

Variableswhose P-valueoflessthan or equal 

to0.25onbivariableanalysiswereenteredjointlyintoamultivariablelogisticregressionanalysis for 

proper adjustment with the possible confounders. Adjusted Odd Ratio (AOR) with a 95% CI 

were clearly written along with corresponding P-value (<0.05) as the cut off point for 

declaring statistically significant. 

4.11. Ethical Considerations 

The study protocol was approved by the Research Ethical Review Committee of the College 

of Medicine and Health Sciences, Bahir Dar University with reference number 

(RERC/6035/2026). A support letter was obtained from the College of Medicine and Health 

Sciences. A permission letter to conduct the study was also obtained from the Amhara Public 

Health Institute, the administration of Bahir Dar health bureau and also from each selected 

public health centers. Besides, written informed consent was obtained from each study 

participants. All the information obtained from the study participants was kept confidential. 

Laboratory test results were communicated to the staff leaders in the family planning unit for 

further treatment of participants with abnormal results. All biological samples were handled 

with strict precaution following safety rules and guidelines. 
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4.12. Dissemination Plan of the Results 

The finding will be presented to the Department of Hematology and Immunohematology, 

School of Medical Laboratory Science Education and service, College of Medicine and 

Health Sciences, Bahir Dar University, it also presented to Bahir Dar health bureau, in 

addition, it will be communicated in different conferences for the responsible stakeholders 

and the final result will be published on peer reviewed journals. 
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5. RESULTS 

5.1. Socio-Demographic Characteristics of the Study Participants 

A total of 198 childbearing age women were included in the study, 99 COC users and 99 non-

users. The median age of COC users and non-users were 30.5(25.4-36.2) and 29.9(24.9-35.8) 

years respectively. The majority of study participants, 162(81.8%) were urban residents. Of 

the study participants, 121(61.1%) were married and 78 (39.4%) were government employees 

in their occupation. Regarding their educational status, 104(52.5%) were attended college and 

above (Table-1). 

Table 1: Socio-demographic characteristics of the Study Participants attending at Family 

planning unit, at BahirDar, from February to May, 2026 (N=198) 

Variables Category Study group  Total  

Non-

users(n=99) 

COC-

users(n=99) 

Age 15-24 23(54.8%) 19(45.2%)   42(21.2%) 

25-34 50(48.5%) 53(51.5%)   103 (52.0%) 

35-49 26(49.1%) 27(50.9%)   53(26.8%) 

Residency Urban  74(45.7%) 88(54.3%)   162(81.8%) 

Rural  25(69.4%) 11(30.6%)   36(18.2%) 

Marital status Single  43(84.3%) 8(15.7%)   51(25.8%) 

Married  32(26.4%) 89(73.6%)   121(61.1%) 

Divorced  16(100.0%) 0(0.0%)   16(8.1%) 

Widowed  8(80.0%) 2(20.0%)   10(5.0%) 

Occupation status Student  16(76.2%) 5(23.8%)   21(10.6%) 

Housewife  19(35.2%) 35(64.8%)   54(27.3%) 

Government employee  30(37.7%) 48(62.3%)   78(39.4%) 

Private  employee 34(75.6%) 11(24.4%)   45(22.7%) 

Educational status No formal education  10(71.4%) 4(28.6%)   14(7.1%) 

Primary  10(55.6%) 8(44.4%)   18(9.1%) 

Secondary  29(46.8%) 33(53.2%)   62(31.3%) 

College and above  50(48.1%) 54(51.9%)   104(52.5%) 

Abbreviation: COC= Combined Oral Contraceptives 
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5.2. Clinical Characteristicsof the StudyParticipants. 

About 89(45.0%) participants were nulliparous. Thenumber of participants with 1-2 

pregnancies was 55(27.8%). Of the study participants, 91 (46.0%) had a menstrual duration 

of 4-5 days. Regarding the duration of COC usage, 32 (32.4%) study participants had used 

COC for ≥ 5years. (Table-2). 

Table 2 : Clinical Characteristics of the Study Participants attending at Family planning unit, 

at BahirDar, from February to May 2026 (N=198) 

Variables  Category Study group Total  

Non-users 

(n=99) 

COC-users 

(n=99) 

Duration of COC use 6 month - 4(100.0%)  4(4.0%) 

7-12 month - 22(100.0%) 22(22.2%) 

13 month-2 years - 13(100.0%) 13(13.1%) 

3-4 years - 28(100.0%) 28(28.3%) 

≥ 5 years - 32(100.0%) 32(32.4%) 

 Parity none 70(78.7%) 19(21.3%) 89(45.0%) 

1-2 8(14.8%) 46(85.2%) 54(27.3%) 

3-4 16(33.3%) 32(66.7%) 48(24.3%) 

≥ 5 5(71.4%) 2(28.6%) 7(3.4%) 

Gravidity None  58(77.3%) 17(22.7%) 75(37.9%) 

1-2 20(36.4%) 35(63.6%) 55(27.8%) 

3-4 16(33.3%) 32(66.7%) 48(24.2%) 

≥ 5 5(21.1%) 15(78.9%) 20(10.1%) 

Menstruation 

frequency 

≤ 3 days 12(15.2%) 67(84.8%) 79(39.9%) 

4-5 days 66(72.5%) 25(27.5%) 91(46.0%) 

≥ 6 days 21(75%) 7(25.0%) 28(14.1%) 

Amount of bleeding: Light  8(13.3%) 52(86.7%) 60(30.3%) 

Normal  13(22%) 46(78.0%) 59(29.8%) 

Heavy  78(98.7%) 1(1.3%) 79(39.9%) 

Abbreviation: COC= Combined Oral Contraceptives 
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5.3. Magnitudes ofhematological Abnormalities among COC User and non-

user childbearing age women 

The overall Magnitude of hematological abnormality among COC users and Non-

userswere34.1% and 13.8% respectively. While the magnitude of anemia, leukocytosis, 

leukopenia, thrombocytopenia and thrombocytosis in COC user in this study were 4.0%, 

4.0%, 10.1, 0.0, 26.3and in non-user were 8.8%,3.6%, 2.0%, 3.6%, 1.3% and 4.2% 

respectively.  

Abbreviation: COC= Combined Oral Contraceptives 

Figure 1: Magnitudes of hematological abnormalities among COC user and Non-user 

childbearing age women at BahirDar, from February to May, 2026(N=198) 

5.4.Comparisons of Hematological Parameters among COC Users and Non-users. 

In this study, The Mann-Whitney U test median(IQR) revealed that Hct [43.7 (41.2-45.6), 

40.2 (38.1-41.8): P< 0.001],  Hgb level [14.2 (13.6-15.0), 13.3(12.8-13.7): P< 0.001], Platelet 

count [278 (228-309), 197 (161-228): P< 0.001], RBC count [4.74 (4.44-4.98), 4.17 (4.02-
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4.49): P< 0.001] and lymphocyte percentage  [32.1 (24.9-36.9), 28.7 (22.0-34.0): P  = 0.009] 

were significantly higher among COC users compared to the non- users. (Table -3) 

Table 3: Comparisons of hematological parametersamong COC User and Non-User 

childbearing age Women at BahirDar, from February to May, 2026 (N=198) 

Parameters                            Study group  P-value  

Non-users (n=99)(median 

(IQR) 

COC-users 

(n=99)(median 

(IQR) 

 

Hct (%) 40.2(38.1-41.8) 43.7(41.2-45.6) <0.001 

Hgb (g/dL) 13.3(12.8-13.7) 14.2(13.6-15.0) <0.001 

Platelet ×10
9
/L 197(161-228) 278(228-309) <0.001 

WBC ×10
9
/L 5.2(4.3-6.4) 5.1(4.2-7.1) 0.745 

RBC ×10
12 

/L 4.17(4.02-4.49) 4.74(4.44-4.98) <0.001 

MCV (fL) 89.6(87.6-94.6) 91.0(87.0-94.6) 0.617 

MCH (pg) 31.0(29.6-32.2) 30.7(29.7-31.9) 0.566 

MCHC (g/dL) 33.8(32.9-34.2) 33.6(33.0-34.1) 0.193 

RDW (%) 13.0(12.5-13.3) 12.9(12.7-13.2) 0.696 

Lymphocyte (%) 28.7(22.0-34.0) 32.1(24.9-36.9) 0.009 

Granulocyte (%) 60.0(53.0-67.0) 57.9(51.3-65.7) 0.176 

Mid (%) 6.4(5.7-7.8) 6.1(5.3-7.3) 0.287 

Note: P-value by Mann-Whitney U test for continuous variables. 

Abbreviations: Hct = Hematocrit; Hgb= Hemoglobin; WBC = White blood cell; RBC = Red 

blood cell; MCV = Mean corpuscular volume; MCH = Mean corpuscular hemoglobin; 

MCHC = Mean corpuscular hemoglobin concentration; RDW = Red cell distribution width. 

5.5.Factors Associated with Hematological Abnormality among COC Users 

To identify factors associated with hematological abnormality, bivariable and multivariable 

logistic regression analysis were done. Variables which have P-value less than or equal to 

0.25 in bivariable logistic regression were subjected to multivariable logistic regression. In 

multivariable logistic regression analysis, age for 35-49 years (AOR = 2.202, 95% CI: 1.032-

5.091, P-value = 0.031) and Duration of COC use for ≥ 5 years (AOR = 3.071, 95% CI: 

1.020-8.013, P-value = 0.030) were significantly associated with hematological abnormality. 
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(Table -4) 

Table 4: Factors associated with hematological abnormalities among COC user childbearing 

age women at BahirDar, from February to May, 2026(N=99). 

Variable  Category  Hematological 

abnormalities 

COR (95% CI) P-

value 

AOR (95% CI) P-

value 

Yes No 

Age  15-24 21(24.1) 26(23.9) 1 -   

25-34 29(33.3) 24(22.0) 0.668(0.304-1.472) 0.317 - - 

35-49 37(42.5) 59(54.1) 2.019(1.030-3.024) 0.030 2.202(1.032-

5.091) 

0.031 

Residency   Rural 7(8.0) 13(11.9) 1  -   

 Urban 80(92.0) 96(88.1) 1.548(0.589-4.064) 0.375 - - 

Marital 

status  

 Single  17(19.5) 35(32.1) 1 -   

 Married  62(71.3) 60(55.0) 0.607(0.144-2.554) 0.496 - - 

 Divorced  4(4.6) 9(8.3) 1.292(0.331-5.042) 0.713 - - 

 Widowed  4(4.6) 5(4.6) 0.556(0.095-3.246) 0.514 - - 

Occupation   Student  8(9.2) 17(15.6) 1 - - - 

 Housewife  24(27.6) 29(26.6) 0.847(0.296-2.423) 0.767 - - 

Gov,t 

employee 

37(42.5) 34(31.2) 1.490(0.649-3.420) 0.347 - - 

 Private 

employee 

8(9.2) 23(21.1) 2.000(0.921-4.343) 0.182 - - 

 

Educational 

level  

 No formal 

education  

5(5.7) 7(6.4) 1  

- 

  

 

Elementary  

5(5.7) 13(11.9) 0.912(0.272-3.056) 0.881 - - 

 Secondary  30(34.5) 29(26.6) 0.491(0.163-1.475) 0.251 - - 

College 

and above 

47(54.0) 60(55.0) 1.321(0.698-2.498) 0.392 - - 

Duration of 

COC use  

   6 month 2(3.3) 5(5.3) 1 -   

  7-11 

month 

10(16.4) 13(34.2) 0.292(0.035-2.462) 0.258 - - 

1-2 years 5(8.2) 8(21.1) 0.729(0.225-2.362) 0.598 - - 

3-4 years 22(32.8) 28(21.1) 0.224(0.069-0.729) 0.013 0.250(0.020-

1.651) 

0.601 

≥ 5 24(39.5) 7(8.4) 1.042(1.005-2.010) 0.017 3.071(1.025-

8.013) 

0.030 
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Parity  None  22(25.3) 53(48.6) 1 -   

1-2 30(34.5) 25(22.9) 1.336(0.245-7.291) 0.738 - - 

3-4 12(13.8) 23(21.1) 3.370(0.600-

18.940) 

0.168 16.699(0.914-

35.824) 

0.550 

≥ 5 2(2.3) 5(4.6) 2.500(0.439-

14.230) 

0.302 - - 

Gravidity None  22(25.3) 53(48.6) 1 -   

1-2 30(34.5) 25(22.9) 0.277(0.099-0.770) 0.014 0.231(0.013-

1.031) 

0.800 

3-4 12(13.8) 23(21.1) 0.800(0.283-2.264) 0.674 - - 

≥ 5 2(2.3) 5(4.6) 0.667(0.230-1.934) 0.456 - - 

 

Note: P-value by logistic regression analysis. 

Abbreviations:AOR = Adjusted odd ratio, COC = Combined Oral Contraceptive, COR = 

Crude odd ratio. 
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6. DISCUSSION 

This comparative cross-sectional study tried to determine the magnitude of hematological 

abnormality among COC users. Comparison of hematological parameters among COC users 

and non-users was done. Factors associated with hematological abnormality among COC 

users also done. Previous studies showed different patterns of hematological parameters 

among different COC users.  

The overall magnitude of hematological abnormality among COC user and Non-

userwas34.1% and 13.8% respectively .While the magnitude of anemia, leukocytosis, 

leukopenia, thrombocytopenia and thrombocytosis in COC user  in this study were 4.0%, 

4.0%, 10.1, 0.0, 26.3and in non-user were 8.8%, 3.6%, 2.0%, 3.6%, 1.3% and 4.2%  

respectively.  

In the present study, Hct [43.7 (41.2-45.6), 40.2 (38.1-41.8): P< 0.001],  Hgb level [14.2 

(13.6-15.0), 13.3(12.8-13.7): P< 0.001], Platelet count [278 (228-309), 197 (161-228): P< 

0.001], RBC count [4.74 (4.44-4.98), 4.17 (4.02-4.49): P< 0.001] and lymphocyte percentage  

[32.1 (24.9-36.9), 28.7 (22.0-34.0): P  = 0.009] were significantly higher among COC users 

compared to the non- users.Age for 35-49 years (AOR = 2.202, 95% CI: 1.032-5.091, P-value 

= 0.031) and Duration of COC use for ≥ 5 years (AOR = 3.071, 95% CI: 1.020-8.013, P-

value = 0.030) were significantly associated with hematological abnormality. 

The magnitude of anemia in this finding is lower in COC users than non-users; this could be 

lower menstrual blood loss due to the effect of progestin on the endometrial pattern which 

caueses shrinkage and decrease flow of blood. While the thrombocytosis prevalence was 

higher in COC users than non-users this could be the estrogen effect on HSCs. 

The magnitude of thrombocytosis in COC users in the presentfinding is consistent with 

previous studies conducted in Gondar[19], which was reported increase in platelet count 

among COC users. This could be estrogen effect on platelet production and activation. This 

possibly affect the division and proliferation of HSCs due to the present of estrogen receptor 

and signaling on HSCs surface [12]. No study determines hematological abnormalities in the 

previous studies this was one of the gaps in previous studies which were filled by this study. 

The finding of the present study showed that COC users had significantly higher median 

value of Hct which is in line with a study conducted in Nigeria [20], which reported that 
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increase in Hct value among COC users compared to non-users, while this study is 

contradicted with a study conducted in Al-Samawah city, Iraq [21][23],which reported that 

no significance change in Hct value among the two groups. The variation could be difference 

in socio-demographic features could affect hematological parameters, similarly variation in 

socio-economic status could influence dietary diversity, access to iron-rich foods and 

treatment related with anemia, additionally, difference in lifestyle such as feeding style and 

physical activities could influence hematological parameters. 

The higher median value of Hgb among COC users compared to non-users in this finding is 

in line with a study done at Peshawar[15],which reported that higher Hgb level in COC users 

compared to non-users. While the result of this study is discordant with a study conducted at 

Pakistan[22] and Al-Samawah city[21],which reported that slightly decrease in Hgb level 

among COC users compared to non-users. This variation could be due to difference in study 

design, sample size and geographic location.  

The result of the present study showed that COC users had significantly higher median value 

ofRBC count. The result of this study is in line with a study conducted in Nigeria[20],which 

reported that increased in RBC count among COC users compared to non-users. While the 

result of this study is contrary with a study conducted in Pakistan[22] and Al-Samawah city, 

Iraq[21],Which reported that no significance change in RBC count among COC users 

comparedto non-users. This variation could be difference in study design, sample size, 

geographical location and population difference. The study design in this study was 

comparative cross-sectional with sample size of 198, while previous study in Pakistan with 

110 participants and Al-Samawah city with 240 participants was used case- control study 

design. 

The finding of the present study showed that significantly higher platelet count among COC 

users compared tonon-users, the result of this study is consistent with a study conducted in 

Nigeria [20] and Gondar [19],which reported that increased in platelet count among COC 

users compared to non-users. However, the result of this study is contrary with a study done 

in Pakistan[22]and Al-Samawah city, Iraq[21],whichreported thatno significance differentin 

platelet count among COC users compared to non-users. 

The finding in the present study showed that no significance difference in WBC count among 

COC users compared tonon-users, this result is in line with a study conducted in 

Pakistan[22]and Al-Samawah city, Iraq[21],which reported that no significant change in 
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WBC count among COC users compared tonon-usersgroup. This study also showed that 

significantly higher lymphocyte percentage amongCOC users compared tonon-users, which 

is discordant with a study conducted in Nigeria[20],which reported that reduction in 

lymphocyte percentage among COC users compared to non-users,the variation could be due 

to differences in duration of contraceptive use, geographical location, and variations in 

sample size. 

The result of the present study showed that there was no significance difference in 

granulocyte percentage among COC users compared to non-users, which is contrary with a 

study conducted in Al-Samawah city, Iraq[21],which reported that reduction in granulocyte 

percentage among COC users compared to non-users. 

The finding in the present study also showed that no significance change in MCV, MCH, 

MCHC and RDW among COC users compared tonon-users, which is contrary with a study 

conducted in Nigeria[20],which reported that reduction in MCV, MCH, MCHC, and RDW 

among COC users compared with non-users. 

The result of this study showed that platelet count was higher among aged women (35-49 

years) this finding is contradict with a study conducted in Nigeria[25][16], which reported 

that the platelet count was higher at younger aged women .this discrepancy could be due to 

age related hormonal change, lifestyle and metabolic variations. 

The finding of this study also showed that an increased in platelet count among long term 

COC-users (≥ 5 years). This is disagree with a study conducted in Nigeria[25][16], which 

reported that a slightly reduction in platelet count among long term COC-users (≥ 2 years). 

This discrepancy could be due to geographical location, sample size difference and lifestyle. 
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7. STRENGTH AND LIMITATION OF THE STUDY 

7.1. Strength of the Study 

 The main strength of this study is that it is a multi-center study, which enhances the 

generalizability of the findings. 

 Comparison of magnitude of hematological abnormalities among COC user and non-user 

childbearing age women is also strength.  

7.2. Limitation of the Study 

 One of the limitations of this study was cross-sectional nature of the study design that 

does not show us causal inference which appeared first either COC use or hematological 

parameter change. 

 In addition, exclusion of the participants was made by asking individuals directly if they 

had the conditions and/or reviewing their medical records for the presence of conditions, 

which could only rule out pre-existing conditions. 
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8. CONCLUSION AND RECOMMENDATION 

8.1. Conclusion 

The result of this study concludes that the COC users had significantly higher Hct, Hgb level, 

Platelet count, RBC count and lymphocyte percentage. There was higher prevalence of 

thrombocytosis, leukopenia and leukocytosis, while lower anemia prevalence amongCOC 

users than non-users. Age (35-49) years and prolonged use of combined oral contraceptives 

were significantly associated with hematological abnormalities specifically associated with 

thrombocytosis. 

8.2. Recommendations 

For women it is better to recommend that women suffering from low platelet count possibly 

benefit from using COC, so the non-contraceptive benefits of COC should be considered for 

those desiring contraceptives. 

For researchers, it is better to conduct follow-up studies with large sample size to establish 

causal relationship between COC use and hematological changes.We also recommend that 

researchers to incorporate peripheral blood film to confirm CBC result and assess coagulation 

profiles test. For clinicians we recommend to apply baseline evaluation of CBC in women 

before using COC methods.  

We also suggests for the health organization and policy makers to considered routine 

hematological assessment in COC user women particularly focus on the benefits and effects 

of these contraceptives methods. 
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10. ANNEXES 

Annex-I: Information sheet (English version) 

Name of organization: BahirDar University, College of Medicine and Health Sciences, 

School of Medical Laboratory science Education and service, Department of Clinical 

hematology and immunohematology. 

Titles of the research project: Hematological profiles and associated factors among 

combined oral contraceptive users and non-users women in BahirDar, Northwest Ethiopia. 

Name of investigator: Bewket Muche (BSc, MSc candidate) 

Introduction: You are invited to participate in a study to be conducted by an MSc student at 

Bahir Dar University, College of Medicine and Health Sciences, School of Medical 

Laboratory Science Education and Service, Department of Clinical Hematology and 

Immunohematology. It aimed at assessing the hematological profiles and associated factors 

among COC users and non-users women at selected institutions. It is important to understand 

the mean value of hematological parameters and the prevalence of abnormalities. Knowing 

the associated factors will be important for designing prevention strategies. Please read the 

following statement and ask any unclear questions before you agree to participate. 

Participation in this study is exclusively voluntary. If you are not interested in participating or 

if you once decided to participate and you can draw at any time, there will be one 

consequence, and you will get all the services provided in the institution with no problem. If 

you decide to enroll, you have to sign the consent form and you may obtain a copy of this 

information sheet. 

What is expected you as participant from the study? 

As a participant in this study, you are expected to agree that after a blood specimen is 

collected for diagnosis test purposes by responsible technicians using median cubital vein 

puncture. It will be collected from you; in addition, you are expected to give answers to 

questions about your sociodemographic condition and COC use status. You need to know 

that the results might be discussed with appropriate individuals outside of the institution; 

however, your name, address, and phone number will not be disclosed and rather than 

identification, a code will be used in such situations. 

How much time will may I spent to participate in this study? 
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You will spend 15-20 minutes until the specimen is collected, the questionnaire is filled and 

the consent form is signed. 

What are the risks of participating in this study? : There are no anticipated risks to your 

participation except a little pain during blood sample collection. 

How our information is to be kept in secret? 

All information that you give and your results will be used for this study only. Only a limited 

number of professionals will have access to the information. All the information will be 

encoded in a computer and will be password protected. 

What are the benefits from participation?  

Since this study is MSc student research, there will be no direct payment for participants. 

However, your participation is important for studying the hematological abnormalities from 

blood specimens and knowing their associated factors. 

What are our rights as a participant of this study?  

You have the right to withdraw from the study at any time, and all the services provided in 

the institution will not be discontinued. You are also welcome if you have any questions for 

further explanations about the study. You can get the results of the analysis. 

What can I do if I have a problem or question?  

Please direct any questions/problems you may encounter during this study to Bewket Muche. 

Department of Clinical Hematology and Immunohematology, School of Medical Laboratory 

Science Education and Service, College of Medicine and Health Sciences, Bahir Dar 

University, Bahir Dar, Ethiopia. 

Mobile: +251952578061; Email: bewket1992@gmail.com 

For additional information, please contact Bahir Dar University, Medical Faculty Institutional 

Yes No 
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Annex-II: የተሳታፊዎችመረጃቅፅ - በአማርኛ 

የድርጅትስም፡ባህር ዳርዩኒቨርሲቲ፣የሕክምናእናየጤናሳይንስኮሌጅ፣

የሕክምናላቦራቶሪሳይንስትምህርትእናአገልግሎትትምህርትቤት፣

የሂማቶሎጂእናኢሚውኖሄማቶሎጂ ትምህርትክፍል። 

የምርምርፕሮጀክቱርዕስ፡-

በሰሜንምዕራብኢትዮጵያባህርዳርውስጥበሚገኙየአፍውስጥየወሊድመከላከያተጠቃሚእናተጠቃ

ሚያልሆኑሴቶችመካከልየሂማቶሎጂመገለጫዎችእናተያያዥለውጥ። 

የመርማሪስም፡በዉቀትሙጭ (BSc፣ MSc እጩ) ። 

መግቢያ፡በባህርዳርዩኒቨርሲቲየኤምኤስሲተማሪ፣የህክምናእናየጤናሳይንስኮሌጅ፣

የህክምናላብራቶሪሳይንስትምህርትእናአገልግሎትትምህርትቤትበሚካሄደውጥናትላይእንዲሳተፉ

ተጋብዘዋል።የሂማቶሎጂእናኢሚውኖሄማቶሎጂዲፓርትመንት. 

በተመረጠውተቋምውስጥየአፍውስጥየወሊድመከላከያተጠቃሚእናተጠቃሚባልሆኑሴቶችመካከ

ልያለውንየሂማቶሎጂመዛባትእናተያያዥሁኔታዎችንለመገምገምያለመነው።

የሂማቶሎጂመለኪያዎችንአማካኝዋጋእናያልተለመዱነገሮችንመስፋፋትመረዳትአስፈላጊነው።

የመከላከያስትራቴጂንለመንደፍተያያዥምክንያቶችንማወቅአስፈላጊይሆናል. 

እባክዎንየሚከተለውንመግለጫያንብቡእናለመሳተፍከመስማማታችሁበፊትግልጽያልሆኑጥያቄ

ዎችንይጠይቁ። 

በዚህጥናትውስጥመሳተፍበፈቃደኝነትብቻነው. 

ለመሳተፍፍላጎትከሌለዎትወይምአንድጊዜለመሳተፍከወሰኑእናበማንኛውምጊዜመሳልከቻሉአንድ

ውጤትይኖራልእናበተቋሙውስጥየሚሰጡትንአገልግሎቶችበሙሉያለምንምችግርያገኛሉ. 

ለመመዝገብከወሰኑየስምምነትቅጹንመፈረምአለብዎትእናየዚህንየመረጃሉህቅጂማግኘትይችላሉ

። 

የጥናቱተሳታፊዎችሆነውምንይጠብቁዎታል? 

በዚህጥናትውስጥእንደተሳታፊ፣
የደምናሙናለምርመራዓላማከተሰበሰበበኋላኃላፊነትበተሰጥቸውቴክኒሻኖችመካከለኛኪዩቢታልደ
ምመላሽቧንቧዎችንበመጠቀምመስማማትይጠበቅብዎታል።ከእርስዎይሰበሰባል; 
በተጨማሪምስለሶሺዮዲሞግራፊሁኔታዎእናስለ COC 
አጠቃቀምሁኔታዎለሚነሱጥያቄዎችመልስመስጠትይጠበቅብዎታል።
ውጤቶቹከተቋሙውጭከተገቢውግለሰብጋርሊወያዩእንደሚችሉማወቅአለብዎት; የእርስዎስም፣
አድራሻእናስልክቁጥርአይገለጽምእናከመታወቂያይልቅኮድበእንደዚህአይነትሁኔታዎችውስጥጥቅ
ምላይይውላል። 
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በዚህጥናትለመሳተፍምንያህልጊዜአሳልፋለሁ? 

ናሙናውእስኪሰበሰብድረስከ15-20 ደቂቃያሳልፋሉ፣
ጥያቂውተሞልቶየስምምነትፎርሙእስኪፈረምድረስ። 

በዚህጥናትውስጥለመሳተፍአደጋዎችምንድናቸው? 

የደምናሙናበሚሰበሰብበትጊዜትንሽህመምካልሆነበስተቀርበእርስዎተሳትፎላይየሚጠበቁአደጋዎ
ችየሉም. 

መረጃችንእንዴትበሚስጥርመቀመጥአለበት? 

እርስዎየሚሰጡዋቸውሁሉምመረጃዎችእናውጤቶችዎለዚህጥናትብቻጥቅምላይይውላሉ. 
መረጃውንማግኘትየሚችሉትየተወሰነቁጥርያላቸውባለሙያዎችብቻናቸው።
ሁሉምመረጃዎችበኮምፒዩተርውስጥይቀመጣሉእናበይለፍቃልይጠበቃሉ። 

ከተሳትፎውየሚገኘውጥቅምምንድንነው?  

ይህጥናትየ MSc ተማሪምርምርስለሆነለተሳታፊዎችምንምክፍያአይኖርም. 
ይሁንእንጂየእርስዎተሳትፎከደምናሙናውስጥያሉትንየሂማቶሎጂመዛባትለማጥናትእናተያያዥ
ምክንያቶችንለማወቅአስፈላጊነው 

የዚህጥናትተሳታፊእንደመሆናችሁመብቶችህምንድንናቸው?  

በማንኛውምጊዜከጥናቱየመውጣትመብትአለህእናበተቋሙውስጥየሚሰጡአገልግሎቶችበሙሉአ
ይቋረጡም።ስለጥናቱተጨማሪማብራሪያጥያቄካለህእንኳንደህናመጣችሁ።
የትንታኔውንውጤትማግኘትይችላሉ.  

ችግርወይምጥያቄካለብኝምንማድረግእችላለሁ?  

እባክዎንበዚህጥናትወቅትሊያጋጥሟቸውየሚችሏቸውንጥያቄዎች/ችግሮችወደበዉቀትሙጭይ
ሂዱ። 

የሂማቶሎጂእናኢሚውኖሄማቶሎጂትምህርትክፍል፣
የህክምናላብራቶሪሳይንስትምህርትእናአገልግሎትትምህርትቤት፣የህክምናእናጤናሳይንስኮሌጅ፣
ባህርዳርዩኒቨርሲቲ፣ባህርዳር፣ኢትዮጵያ። 

ሞባይል: +251952578061; ኢሜል: bewket1992@gmail.com  

ለተጨማሪመረጃእባክዎንየባህርዳርዩኒቨርሲቲየህክምናፋኩልቲተቋማዊግምገማቦርድቢሮንያነጋ
ግሩ።ለመሳተፍተስማምተናል?  ⁇ አዎ⁇ አይ 
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Annex-III Consent form (English version) 

Dear participant  

My name is Bewket Muche. Currently, I am a postgraduate student at Bahir Dar University, 

College of Medicine and Health Sciences, School of Medical Laboratory Sciences, 

Department of Hematology and Immunohematology, and I am conducting research. To 

assess the hematological profile and associated factors among combined oral contraceptive 

users and non-user women visiting selected institution centers in Bahir Dar, Northwest 

Ethiopia, 2026, the ultimate purpose of this survey is to collect information necessary for 

developing programs to assess and know the hematological changes among combined oral 

contraceptive users and non-user women and to plan new policy for safe, effective, and 

economical utilization of hematological changes by the society. To attain this purpose, your 

honest and genuine participation is very important and highly appreciable. Therefore, kindly, 

I request you to fill out this questionnaire as accurately and carefully as possible. Please be 

assured that all the information gathered will be kept strictly confidential, and you do not 

need to write your name/address or any identification that might disclose who you are. Only 

the researcher has access to the information and uses it for the stated purpose only. You have 

a full right not to participate in this study, even to stop at any stage of the study. 

Based on the understanding of the information I gave you, are you willing to participate in 

this study? 1) Yes             2)   No 

Participant's ID…………….code…………….signature…………… Date ………. 

Data collector's name…………code…………….signature……………date……. 

Health institution …………….code……………..signature…………Date………. 
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Annex-IV - የስምምነትመግለጫቅጽ- በአማርኛ 

ውድተሳታፊ። 

ስሜበውቀትሙጨይባላል።በአሁኑጊዜበባህርዳርዩኒቨርሲቲ፣በህክምናእናጤናሳይንስኮሌጅ፣

በህክምናላብራቶሪሳይንስትምህርትቤት፣

በሂማቶሎጂእናኢሚውኖሄማቶሎጂዲፓርትመንትየድህረምረቃተማሪነኝ፣

እናምምርምርእያደረግሁነው።በ2026 

የተመረጠተቋምማዕከልባህርዳርሰሜንምዕራብኢትዮጵያበመጎብኘትየአፍውስጥየእርግዝናመከላከ

ያተጠቃሚዎችእናተጠቃሚያልሆኑሴቶችመካከልያለውንየሂማቶሎጂመገለጫእናተያያዥሁኔታ

ዎችንለመገምገምየዚህጥናትየመጨረሻአላማፕሮግራሞችንለመገምገምእናለማወቅአስፈላጊመረ

ጃዎችንመሰብሰብነው።

በተዋሃዱየአፍውስጥየእርግዝናመከላከያተጠቃሚእናተጠቃሚባልሆኑሴቶችመካከልያለውየደም

ህክምናለውጦችእናደህንነቱየተጠበቀ፣ውጤታማእናአዲስፖሊሲንለማቀድ።

እናበህብረተሰቡየሂማቶሎጂለውጦችንኢኮኖሚያዊአጠቃቀም. 

ይህንንዓላማለማሳካትታማኝእናእውነተኛተሳትፎዎበጣምአስፈላጊእናበጣምየሚደነቅነው።

ስለዚህ፣በደግነት፣ይህንመጠይቅበተቻለመጠንበትክክልእናበጥንቃቄእንዲሞሉእጠይቃለሁ።

እባክዎንሁሉምየተሰበሰቡመረጃዎችበጥብቅሚስጥራዊእንደሚሆኑእርግጠኛይሁኑ፣

እናየእርስዎንስም/አድራሻወይምማንእንደሆንክየሚገልጽማንኛውንምመታወቂያመጻፍአያስፈል

ግዎትም።መረጃውንየሚያገኘውተመራማሪውብቻነውእናለተጠቀሰውዓላማብቻይጠቀምበታል።

በዚህጥናትውስጥላለመሳተፍሙሉመብትአለዎት, በማንኛውምየጥናትደረጃላይእንኳንለማቆም. 

በሰጠኋችሁትመረጃግንዛቤላይበመመስረትበዚህጥናትለመሳተፍፈቃደኛናችሁ? 

 1) አዎ2) አይ 

የተሳታፊዎችአይዲ...............መለያ.........ፊርማ……………………….ቀን…………… 

የመረጃ ሰብሳቢዎችስም...................መለያ.........ፊርማ……………ቀን…………………… 

የጤናተቋም ስም..............መለያ.............................ፊርማ……………………….ቀን…… 
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Annex-V ፡ Questionnaires (English version) 

Questionnaires for the study on hematological profile and associated factors among COC 

users and non-users women in BahirDar, Northwest Ethiopia. 

Instructions: fill the information, either thick in the appropriate boxes by using “right” or a 

word or phrases where required. Code number ____   Date ____ / ____/ 

Section: A. Sociodemographic data 

 

No Question Response  

 Patient Id   

1 Age in complete year…? 1……………..year 

2 

 

Residence  Urban ☐            Rural ☐ 

  

3 Marital status ☐   Single  ☐  married     ☐   window ☐  divorced        

4 Occupation ☐Student  ☐ Housewife  ☐ Government employee ☐ 

Private employee ☐ other       

5 Educational level ☐No formal education  ☐ Primary (1–8)   ☐ Secondary 

(9–12) 

☐ College and above 

Section –B. contraceptives use information 

 6 COC status COC-user☐Non-user☐ 

7 Type of  COC 

formulation/brand?(for users only) 

EE/Desogestrel ☐  EE/Levonorgestrel ☐  other: ______ 

8 Duration of COC use (for users 

only) 

6 months ☐ 7–12 month’s ☐ 13 month–2 yrs. ☐ 3– 

4yrs. ☐>5 yrs. ☐ 

Section : C. Reproductive information 

9. Parity (number of live births) ☐ None    ☐ 1–2   ☐ 3–4    ☐ ≥ 5 
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10. Gravidity (total number of pregnancies): ☐ None  ☐ 1–2    ☐ 3–4   ☐ ≥ 5 

  

Section :D. Menstrual bleeding pattern  

11. Duration of menstrual bleeding  ☐ ≤3 days ☐ 4–5 days ☐ ≥6 days 

12. Amount of menstrual bleeding ☐ Light (bleeding lasts < 4 days or requires 

1-2 sanitary pads per day) 

☐Normal (bleeding lasts 4–6 days with 3-4  

pad use per day) 

☐   Heavy (bleeding lasts ≥ 7 days or 

requires ≥ 5 pad changes per day/ presence 

of clots) 
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Annex-VI; Laboratory Parameters record forms 

Parameter                               Result                                       Normal Range           Remark 

Hgb (g/dL)                          ___________         12–15 

Hct (%)                             ___________                                       37–47 

RBC count (×10⁶ /µL)       ___________                                     3.50–5.00 

WBC count (×10³/µL)      ___________                                    4.0–11.0 

Platelet count (×10³/µL)   ___________        99–399.9 

MCV (fL)                          ___________                                        80–100 

MCH (pg)                          ___________         27–33 

MCHC (g/dL)                     ___________        32–36 

RDW-CV (%)                     ___________                                 11.0 – 16.0 

WBCdifferential:     Granulocyte ____%            50.0-70.0 

Lymph   ____%                                     20.0-40.0 

Mid ____%3.0 -15.0 
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Annex-VIIቃለመጠይቅ - በአማርኛ 

በሰሜንምዕራብኢትዮጵያበባህርዳርከተማየተዋሃደ በአፍ የሚሰጥ የእርግዝና 

መከላከያተጠቃሚእናተጠቃሚባልሆኑሴቶችመካከልለጥናቱየሂማቶሎጂመገለጫእናተያያዥምክ

ንያቶችጠያቂዎች። 

መመሪያ፡መረጃውንይሙሉ፣ወይ 

“ቲክ”በማድረግወይምቃልበመጠቀምበተገቢውሳጥኖችውስጥመሙላትነው።

ወይምአስፈላጊሆኖሲገኝሀረጎች።ኮድቁጥር_____  

ክፍል-ሀ: ማህበራዊ-ስነ-ሕዝብ መረጃ 

 

 የተሳታፊዎችመታወቂያ 

 

……………? 

1 ዕድሜበተጠናቀቀዓመት …………..? 

2 መኖሪያ ከተማ☐ገጠር☐ 

3 የጋብቻሁኔታ ☐ነጠላ☐የአገባ☐የሞተባት☐የተፋታች 

4 ስራ ☐ተማሪ☐የቤትእመቤት☐

የመንግስትሰራተኛ☐የግልሰራተኛ☐ሌላ 

5 የትምህርት ደረጃ ☐ምንምመደበኛትምህርትየለም☐
የመጀመሪያደረጃ (1–8) ☐ሁለተኛደረጃ 
(9–12)☐ኮሌጅእናከዚያበላይ 

 

ክፍል - ለ: የእርግዝናመከላከያዎችመረጃ 

6 በአሁኑጊዜየተዋሃዱየአፍውስጥየእርግዝናመከላከያክኒኖችን 

(COCs) እየተጠቀሙነው? 

ተጠቃሚ☐የማይጠቀም☐ 

7 የተቀናጀየአፍውስጥየእርግዝናመከላከያዓይነት/ብራንድ? 

(ለተጠቃሚዎችብቻ) 

EE/Desogestrel ☐ EE/Levonorgestrel 

☐ሌላ፡ ______ 

8 የ COC አጠቃቀምጊዜ (ለተጠቃሚዎችብቻ) 

 

6 ወር☐ 7–12 ወር☐ 13 ወር–2 ዓመት

☐ 3– 4ዓመት. ☐> 5 ዓመት. ☐ 

ክፍል : ሐ. የሥርዓተተዋልዶ መረጃ 
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9.  የቀጥታልደቶችብዛት ☐የለም☐ 1–2 ☐ 3–4 ☐ 5 

10. ጠቅላላየእርግዝናብዛት ☐የለም☐ 1–2 ☐ 3–4 ☐ 5 

ክፍል : መ. የወርአበባየደምመፍሰስንድፍ 

 

11 የወርአበባደምመፍሰስ ☐≤3 ቀናት☐ 4–5 ቀናት☐≥6 ቀናት 

12 የወርአበባደምመፍሰስመጠን ☐ቀላል (ደምመፍሰስ<4 
ቀናትይቆያልወይምበቀን 1-2 
የንፅህናመጠበቂያፓድያስፈልገዋል)። 

☐መደበኛ (የደምመፍሰስበቀንከ3-4 
ፓድአጠቃቀምጋር 4–6 ቀናትይቆያል)። 

☐ከባድ (ደምመፍሰስለ≥ 7 
ቀናትይቆያልወይምበቀን≥ 5 
ፓድለውጦችያስፈልገዋል/የረጋደምመኖር)። 
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Annex-VIII: SOPs for blood sample collection and processing for CBC 

Principle: Mindray BC-20s is a fully automated hematology analyzer that performs a CBC 

with 3 part WBC differential using Electrical Impedance used for counting RBCs and 

Platelets, measuring cell size via changes in electrical resistance. Colorimetric (Photometric) 

Method: Hgb is measured after RBC lysis; absorbance is proportional to Hgb concentration. 

The analyzer generates histograms and scatter grams and provides flags for 

abnormalities[33]. 

Purpose: To ensure standardized, accurate and safe collection and processing of blood 

specimens for CBC analysis in the study on HematologicalProfiles and Associated Factors 

among COC User and Non-User childbearing age Women.” 

Supplies and Reagents:Blood Collection Materials 

EDTA vacutainer tubes, sterile needles, tourniquets, alcohol swabs and gauze 

Mindray diluent, Mindray lyse reagent, probe cleaner, calibrator, printer paper, quality 

control material (low, medium, high) and disinfectants (10% bleach). 

Storage Conditions:  

Reagents: Store at room temperature, protect from direct light 

Controls/Calibrators: Store at 2-8°C, do not freeze; equilibrate to room temperature before 

use 

Blood Specimen collection procedure:after obtain informed consent from the participant, 

perform hand hygiene and wear glove. Three millilitersof venous blood was aseptically 

drawn from each participant and placed in EDTA tubes for CBC analysis. Automated 

hematology analyzer Mindray BC- 20swas used for the determination of hematological 

parameters: WBC, RBC, Hgb, Hct, MCV, MCH, MCHC, RDW-CV, Platelet, granulocyte, 

lymphocyte and mid percentage.   

Stability: 8 hours at 18-25°C. 

Scope: This SOP applies to all laboratory personnel involved in CBC testing at selected 

institution centers during the study period. 



41 

 

Responsibility: Laboratory personnel: Proper specimen collection, handling, processing and 

analysis. And principal investigator: overall supervision and quality assurance. 

Labeling, transportation, and storage: specimen was immediately label with study 

identification, date and time of collection, then Transport samples to the laboratory promptly 

at room temperature. At the end, the sample was analyzed within 8hours of collection. 

Specimen processing and analysis:specimen was check for clotting and hemolysis before 

analysis, then CBC was perform using an automated hematology analyzer following 

manufacturer instructions, and finally run internal quality control prior to sample analysis. 

Quality control and Biosafety:daily internal quality control procedure was performed and 

treated all specimens as potentially infectious, and disposes of sharps and biohazard waste 

according to standard safety guidelines. 

Documentation and reporting:A result was recorded using the laboratory data collection 

format (Annex -VI) and confidentiality was ensured by using unique study identification 

codes. 

Submission note: This SOP is submitted as (Annex -VIII) of the research thesis and was 

implemented following ethical and institutional approval. 

 

 

 

 

 

 

 


