SOCIO-CULTURAL DETERMINANTS OF ANAEMIA IN PREGNANCY AMONGST ANTE-NATAL CLINIC WOMEN AT TAMALE TECHNICAL UNIVERSITY HOSPITAL, GHANA

ABSTRACT
Background: Anaemia during pregnancy continues to be a notable global public health issue, especially in underdeveloped areas. Anaemia is frequently linked to negative consequences for both pregnant mothers and their babies, such as higher chances of giving birth prematurely, having low birth weight, and maternal and fetal death. Despite the continuous effort to tackle this problem by enhancing healthcare facilities and implementing nutritional programmes, the incidence of anaemia during pregnancy persists at a concerning level in numerous regions. 
Methods: The study design used in this research was a quantitative cross-sectional study among pregnant women who attended antenatal care at Tamale Technical University Hospital from December 2023 to March 2024. A total of 183 consenting participants were sampled, with questionnaires and antenatal records books used as major instruments for data collection. 
Results: The prevalence of anemia among study participants was 59%. A Chi-square analysis revealed a strong correlation of clinical significance between the current hemoglobin level and the educational level (P = 0.029), parity (P = 0.032), gestational age (P = 0.029), number of meals eaten per day (P = 0.013), and sleeping under a long-lasting insecticide net (P = 0.041). 
Conclusion: Anaemia prevalence in pregnancy was affected by socio-cultural factors that determine women's health-seeking behaviours, dietary habits, and access to healthcare resources. Critical socio-cultural factors, including educational attainment, social status, traditional beliefs, and familial structure, significantly influence women's susceptibility to anaemia during pregnancy. Moreover, socio-economic obstacles, such as poverty, can restrict access to adequate nutrition and healthcare measures, hence intensifying the incidence of anaemia. Conventional behaviours, such as a preference for herbal medications thus exercebate anaemia prevalence. 
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INTRODUCTION 
Anaemia describes a situation in which there is a reduction of haemoglobin concentration in the blood of pregnant women to a level below 11g/dl. Anaemia is one of the most common nutritional deficiency diseases observed globally and affects more than a quarter of the world’s population (Mahamoud et al., 2020; Otamendi Goicoechea et al., 2022). Globally, anaemia affects 1.62 billion people (25%), among which 56 million are pregnant women (Balarajan et al., 2011; Figueiredo et al., 2019). It is estimated that 41.8% of pregnant women worldwide are anaemic. At least half of this anaemia burden is assumed to be due to iron deficiency. 
In the Ghanaian enclave, anemia endangers almost half of the older population, and its highest prevalence over the previous 13 years was 56% in 2011, with the lowest record of 49.20% in 1999 (Acheampong et al., 2018). As earlier mentioned, global prevalence is around 1.62 billion people (Kassa et al., 2017), and iron deficiency, the most common nutrient shortage in the world, is frequently the cause of anemia in pregnancy (Sabina Azhar et al., 2021). Generally, many factors predispose pregnant women to anemia, varying from community features to individual behaviours. Some responsible risk factors include nutrition, cultural and socioeconomic, Human Immune Deficiency Virus (HIV) infection and parasitic diseases such as malaria and hookworm (Mekonnen et al., 2018), which are endemic in sub-Saharan Africa, of which Ghana is included and the northern regions are not excluded.
Nutritional and non-nutritional factors both contribute to the pathogenesis of anemia. The most prevalent cause of anemia during pregnancy is iron deficiency, and other micronutrient deficiencies responsible are folate, vitamins A, C, and B12. Some of these micronutrients contribute to hemoglobin synthesis directly, while others, such as vitamin C, contribute to absorption and mobilization of iron, and so their short supply will lead to anemia (Yalew et al., 2020). In developed countries, women of reproductive age who are anticipating conception are started on folate, multivitamin, and iron supplements before pregnancy sets in. This practice aids in increasing iron stores and further erythropoiesis for the woman and the yet to be conceived foetus. During pregnancy, even normal daily iron intake through diet cannot satisfy the demands of both baby and mother, and hence supplementation is required (Sabina et al., 2015). Folic acid and other vitamins have other advantages, such as preventing neural tube defects in the fetus and strengthening the immunity of the mother. Unfortunately, in most parts of Africa, including Ghana, there is a lack of economic will to provide these supplements individually in most homes. Even the diet, which is supposed to contain iron-rich foods such as fish, poultry, green vegetables, and red meat, is in low supply for women in most rural communities in Ghana, where anemia in pregnancy is very prevalent. 
The prevalence of anemia in pregnancy varies in this region due to cultural and socioeconomic factors such as gravidity, lifestyle, and health-seeking behaviours (Chowdhury et al., 2015). Women in rural parts of Ghana in general have low socio-economic status due to low educational level and poverty. Hence, they are incapable of providing for their nutritional needs. Most of them rely on their husbands. Also, pregnant women are so busy engaged in tedious house chores such as preparing food for a whole extended family throughout the day, making their health less of a priority. This also affects their health-seeking behaviours.
In tropical and subtropical enclaves of sub-Saharan Africa, approximately 24 million pregnant women are infected by malaria annually, making malaria a priority among public health problems (Ndegwa, 2019). The morbidity and risk of infection are much higher in adolescents, those co-infected with Human Immunodeficiency Virus (HIV), and primiparous women, and the annual maternal mortality rate due to malaria is estimated to be over 25% in these endemic areas (Schantz-Dunn & Nour, 2009; Suryanarayana et al., 2017). A critical complication of malaria in pregnancy, among others, is maternal anemia. In malaria endemic areas in Africa, an estimated 50% of pregnant women are anemic (McLean et al., 2009). The latter is because of the role malaria plays in the destruction of red blood cells (parasitized and non-parasitized) and bone marrow dysfunction leading to impairment of erythropoiesis (Addai-Mensah et al., 2019; Elysium, 2011; Hassan et al., 1997; Jimenez et al., 2015). Schistosomiasis and hookworm are other major parasitic infestations that can lead to anemia in pregnancy (Tolentino & Friedman, 2007). They cause occult loss of blood through the gastrointestinal tract, which in turn leads to anemia. It is recommended by the WHO that every pregnant woman in an endemic area sleep inside an insecticide treated net (ITN) to lower exposure to mosquito bites and that pregnant women attending the ANC after the first trimester should be given sulphadoxine-pyrimethamine (SP) as an intermittent preventive treatment (IPTp) on each visit (Elysium, 2011). 
Finally, there are so many minor etiologies of anemia in pregnancy, including other disease conditions that predispose pregnant women. Some of these are hemoglobinopathies (sickle cell disease and beta thalassemia), diabetes, renal diseases, HIV infection, bleeding hemorrhages, et cetera. All these conditions should be assessed and managed appropriately during each ANC visit so that pregnancy is safe for both mother and baby.

[bookmark: _Hlk57403337]METHODS
Study design: The study design was a cross-sectional study restricted to pregnant women attending antenatal clinic at the hospital. 
Setting: The study was conducted at Tamale Technical University Hospital, Ghana. 
[bookmark: _Toc19014829]Target Population: The study population was pregnant mothers attending antenatal clinic (ANC). 
Inclusion Criteria: Pregnant women in the second and third trimester of pregnancy attending ANC.  Pregnant women who consent to participate in the study. 
Exclusion Criteria: Pregnant women in the first trimester of pregnancy. Pregnant women in the second and third trimester of pregnancy who fail to consent to participate in the study. 
Sampling Technique and Size: The study participants were chosen using the convenience sampling approach. Pregnant women who came for routine ANC visits or who came for booking visits within the period of study were included in the study. The sample size was 183. 
Data Collection tools and Procedures: A face-to-face interview using a pre-tested semi-structured questionnaire was conducted to obtain data about participant’s demographic and socio-economic characteristics and evaluate the prevalence of anemia in pregnancy among the clients of TaTU hospital; their hemoglobin levels (both booking values and current values) were recorded and asked respondents if they had been educated on anemia during the ANC visit. 
Data Analysis: Quantitative data were analysed utilising SPSS version 20. Descriptive statistics were calculated for all pertinent variables. Descriptive analysis was conducted utilising means, proportions, and frequencies. Pearson’s chi-square test and odds ratio (OR) with associated 95% confidence intervals (CI) were calculated to determine the association between the independent and dependent variable (anaemia). A P-value of 0.05 was deemed statistically significant. Multivariate analysis was used to identify the independent factors contributing to anaemia during pregnancy. 



RESULTS 
SOCIO-CULTURAL CHARACTERISTICS OF STUDY PARTICIPANTS 
Table 1 summarises the background results of the respondents. A total of one hundred and eighty-three (183) women between the ages of 16 and 46 years who attended ANC at the Tamale Technical University Hospital participated in the research study. The women interviewed were on average 27 years old. Concerning the educational level of these women, 13.7% have had no formal education, 3.8% have been through primary school, 12% have been through junior high, 19.1% have been through senior high school, and 51.4% have been through tertiary education. Out of the 183 women, 20 were unemployed, representing 10.9%, 47 were students, representing 25.7%, 20.8% were government workers, and 41% were self-employed. 91.8% of the women were married, 7.7% were single, and the remaining 0.5% were divorced. With regard to religion, 79.2% are Muslims and 20.8% are Christians. 
Table 2 summarises the background characteristics and their respective anemia statuses and percentages. Among anaemic pregnant women, 64.8% were between the ages of 21 and 30 (Table 1). 24.1% were between 31 and 40 years of age. 10.9% and 0.9% were between the ages of 11–20 and 41–50%, respectively. The association between the age group and anaemic status was not significant. With respect to the level of education, 45.8% had no formal education. Both senior high and tertiary levels made up of 19.5% each of the anaemic population, and those who stopped at primary and JHS school level were made up of 23.6% and 11.1%, respectively. There was a considerable link between educational attainment and anemia status. The p value was 0.029. With respect to occupation, 46% of the anemic pregnant women were self-employed. 3.4% were unemployed. 22% were government workers. 27.1% and 1.7% were students and others, respectively. There was no strong association between occupation and anemia status with a p value of 0.306. However, (Kassebaum et al., 2014) have observed that anemia is a major contributor to the global burden of disease in low-income and middle-income countries.  
49.1% of anemic pregnant women had spouses who were self-employed. Their spouses were identified as government workers. 42.6% of the time, 7.4% of the time are students, and 0.9% are unemployed. In addition, the association between the occupation of the spouse and anemia status was insignificant. 44.4% of anaemic pregnant women’s mothers had no formal education. 6.5%, 10.2%, 11.1%, and 27.8% of pregnant women who were anaemic had mothers whose levels of education were primary, junior high, senior high, and tertiary, respectively. Moreover, there was no association between the anemia status of pregnant women and their mothers’ level of education, with a p value of 0.08. There was no association between the spouse’s level of education and anemia status with a p value of 0.210. 3.7% of anaemic pregnant women's husbands had no formal education; 53.7%, 21.3%, 0.9%, and 20.4% had spouses with tertiary, senior high, junior high, and primary school education, respectively. The amount of education of the father had a weak correlation with anemic status. Moreover, 17.6% of anaemic pregnant women’s fathers had no formal education, 41.7% had been to tertiary level, 3.7% stopped at JHS, 16.7% of the fathers stopped at primary and 20.3% were found to have stopped at SHS. With a p value of 0.439, there was no significant link between religion and anemia. 78% of anaemic women were Muslims. The rest were Christians. Religion of spouse and anemia status also had no strong association of p value of 0.439. 78% of the anaemic pregnant women spouses were Muslims. Nulliparous women made up 48.1% of the anaemic population. Generally, the percentage of anaemic pregnant women reduces with the increasing number of children. However, there was an association between the number of children and anemia status. Also, this applied to the number of wives their spouses had with a poor association as well. (Mekonnen et al., 2018) have reported that cultural and socioeconomic factors contribute to anemia in pregnancy. 

ASSESSING RISK FACTORS OF ANEMIA 
The study found out that 25 out of the 183 women complained they had diarrhoea in the past four weeks prior to the interview. This made up 13.7% of the total sample. Out of these 25, no pregnant woman complained of having had diarrhoea. Out of the 13.7% who had diarrhoea, 8.2% were anaemic and 5.5% were non-anaemic. This is summarised in table 1 below.
Table 1: DIARRHEAL ILLNESS AND ANEMIA-STATUS AND PERCENTAGE 
	 




Diarrhoeal illness in the past four weeks?
 
 
 
	 
 
 
 
	Status

	Total 

	
	
	Anaemic 
	Nonanemic 

	
	No 
	% 	within 
Status 
	86.00% 
	98.20% 
	86.30% 

	
	 
	% of Total 
	51.00% 
	45.20% 
	86.30% 

	
	Yes 
	% 	within 
Status 
	13.9% 
	13.30% 
	13.70% 

	
	 
	% of Total 
	8.2% 
	5.50% 
	13.70% 


 

From Table 6, 90 women, representing 49%, slept under a long-lasting insecticide net during their current pregnancy. In assessing other forms of vector control adopted by the pregnant women, it was found that 18.0% use only an insecticide coil, 26.2% use only an insecticide spray, 18.6% use both an insecticide spray and an insecticide coil, 3.3% use insecticide coil, insecticide spray and insecticide repellent, 1.6% use both insecticide spray and insecticide repellent, and 31.1% do not use any.  
In addition, sleeping under a long-lasting insecticide net and anemia status have an association with a p-value of 0.041. 51.90% of pregnant women who were anaemic did not sleep under the insecticide net. However, 48.10% of those who slept under insecticide nets were anemic. Moreover, 49% of anemic respondents did not use any other method of vector control. 51% of anemic respondents used insecticide spray, mosquito repellent coils, or combined two vector control methods, respectively. Moreover, the association between vector control method and anemia status was not significant with a p-value of 0.027. 










Figure 1: VECTOR CONTROL AND FREQUENCY 
 
Table 2: METHOD OF VECTOR CONTROL AND THEIR RESPECTIVE ANEMIA-STATUS 
AND PERCENTAGE  
	 
 Method of vector control 
	 
	Status 
	 
	Total 
	p value 

	
	
	Anaemic 
	Non 
Anaemic 

	Do you currently sleep in ITN? 
	No 
	51.90% 
	45.33% 
	47.00% 
	 0.041

	 
	Yes 
	48.10% 
	54.67% 
	53.00% 
	 

	
	Total
	
	
	
	

	Other methods of vector control? Specify 
	Mosquito Coil 
	6.5% 
	37.30% 
	19.12%
	0.027.

	 
	Mosquito Coil, Mosquito Spray 
	10.40% 
	17.30% 
	9.58% 
	 

	 
	Mosquito Spray 
	32% 
	12.00% 
	22.22%
	 

	 
	None 
	49% 
	28.00% 
	45.80% 
	 

	
	Mosquito coil, spray, and repellent
	2.1%
	5.30%
	3.28%
	


 
In the past six months prior to the interview, 21.9% of women had been treated for malaria and 12% had taken dewormers such as albendazole. 15% of women who were treated for malaria in the past six months were found to be anaemic and 6.6% were non-anaemic. 12% of women have had an episode of fever in the last 4 weeks prior to the interview. Of this percentage, 8.7% were anaemic. 
In assessing sickle cell disease as a risk factor, 88.5% of the women were sickle negative, and 1% were sickle positive, representing only 2 out of the 183 respondents. One was anaemic and the other was not anaemic. However, 10.4% of the respondents did not know their sickle status. 1.1% of the respondents had bleeding disorders, representing 2 out of 183 respondents. One was anaemic and the other was not anaemic. However, none knew the specific medical condition they suffered from.  
The study also found that 84.2% and 56.3% of women attending ANC at the Tamale Technical University Hospital were on folate, iron, and multivitamins, respectively. These three are started at the booking visit of every woman. 69.4% of women started iron and folate during the first trimester, 19.1% started during the second trimester and 1.6% started in the third trimester. 
According to the WHO, SP should be taken at least 3 times during pregnancy. According to the study, 6.6% of the respondents took more than 3 doses of SP. 51% have received no SP. 41.5% took between 1-3 doses. In addition, 42.6% of anemic pregnant women had not taken any SP medication. 22.2% had taken only a single dose. 20.4% and 14.8% of anaemic respondents had taken 2 and 3 or more doses, respectively. This is summed up in table 7.
Table 3: SP GROUPING AND THEIR RESPECTIVE ANEMIA-STATUSES AND PERCENTAGES  
	  
	 
	Status
anemic 
	Not anemic
	Total 
	p value 

	SP grouping 
	1 dose 
	22.20% 
	14.66% 
	19.10% 
	0.489 

	 
	2 dose  
	20.40% 
	5.33% 
	14.20% 
	 

	
	3 or more dose
	14.80% 
	20.00% 
	16.00% 
	

	 
	No dose
	42.6% 
	60.01% 
	50.70% 
	 

	
	
	
	
	
	



Table 4 summed up the nutritional habits of the women. The study found out that 5.0% of women eat less than three times a day and the remaining 95.0% eat three times or more a day. 69.4% of the women were found to be taking tea, with 16.9% taking it for 2 or more days in a week. Only 32.2% of those taking tea took it during other meals or within 20% of taking other meals.  
In addition, the number of times eaten in a day and anemia status had a significant association with a p value of 0.013. 60.2% of anemic respondents ate 3-square-meal. 20.0% ate more than three times daily and 19.8% ate less than three times daily. The high percentage of pregnant women who ate more than three times a day is in sync with (Kazma et al., 2023), who observed that pregnant women have an increased appetite for food due to physiological changes. Moreover, there was no strong association between the number of times an animal source of iron was taken per week and anemia status, with a p value of 0.374. 76.0% of anaemic women consumed animal iron sources such as eggs, liver, or meat less than four times per week.97.3% of non-anaemic respondents ate more than 3 times per week from animal sources of iron. There is no significant relationship between the number of times per week that a plant source of iron is consumed and anemia status. The p value is 0.402. 
Table 4: DIETS AND THEIR RESPECTIVE FREQUENCIES AND PERCENTAGES 
	Food Item 
	Frequency 
	Percentage 

	Eggs 
	
	

	> 3 
	65
	35.5 

	0 
	12
	6.6 

	1 
	44
	24.0 

	2 
	62
	33.9 

	

	Liver 
	
	

	0 
	117 
	63.9

	1 
	39
	21.3 

	2 
	18
	9.8

	>3 
	9
	5.0

	

	Beef, Goat 
	
	

	> 3 
	55
	30.1

	0 
	22 
	12.0 

	1 
	49 
	26.8 

	2 
	57 
	31.1 

	

	Chicken 
	
	

	> 3 
	34
	18.6 

	0 
	85 
	46.4 

	1 
	34 
	18.6 

	2 
	30 
	16.4 

	

	Fish 
	
	

	> 3 
	145
	79.2

	0 
	8
	4.4 

	1 
	15 
	8.2 

	2 
	15 
	8.2 

	

	Cabbage 
	
	

	> 3 
	30
	16.4

	0 
	82
	44.8 

	1 
	50 
	27.3 

	2 
	21 
	11.5

	

	Vegetables (tomatoes, Pepper) 
	
	

	> 3 
	142
	77.6

	0 
	1
	0.5

	1 
	9 
	5.0 

	2 
	31 
	16.9 

	

	Dark Leafy Vegetables 
	
	

	> 3 
	72
	39.3

	0 
	22
	12.0 

	1 
	51
	27.9 

	2 
	38
	20.8 

	

	Beans, Soya Beans, Groundnuts 
	

	> 3 
	56
	30.6 

	0 
	12 
	6.6 

	1 
	61 
	33.3 

	2 
	54 
	29.5

	

	Fruits 
	

	> 3 
	100
	54.6

	0 
	15
	8.2 

	1 
	37 
	20.2 

	2 
	31 
	17.0 

	


 
  
[bookmark: _Toc104470769][bookmark: _Toc72250]4.4 OBSTETRIC CHARACTERISTICS 
The average booking weight was 64.98 kg, with an average height of 155.62 kg. The lowest weight recorded at booking was 43.0kg, with a maximum of 110kg. At the current ANC visit, the average weight was 65.0 kg, with 45 kg being the lowest and 119.0 kg being the highest. 45.4% of the women were nulliparous, with 6.01% being grand multiparous. 







 



Figure 2: GRAVIDITY AND FREQUENCY




















Figure 3: PARITY AND FREQUENCY
 
32.9% of women had two or more children, with 24.0% having only one child and 47.9% having no children. 87.4% of the pregnancies were planned and wanted, while 9.3% were unplanned but wanted, and 2.7% were unplanned and unwanted. 3.8% of pregnancies recorded during the survey were twins; the remaining 96.2% were singletons. 19.85% of women were currently in the first trimester, 46.7% were in the second trimester, and 43.45% were in the third trimester compared to the booking visits when 73.5% were in the first trimester, 25% in the second trimester, and 1.5% in the third trimester. With the introduction of the focused ANC system, a minimum of 4 ANC visits is required. Of the women attending ANC, only 38.7% met this criterion. From the survey, only 7 women out of 183 had been told by their healthcare provider that the fetus was small for their age. 
In addition, 79.62% of the anaemic pregnant women did not book during the first trimester, 19.46% and 0.92% during the second and third trimesters, respectively. There was no significant association between time of booking and anemia status, with a p value of 0.472. At the current gestational age, 41.7% were in the second trimester, 30.50% in the first trimester, and 27.8% of the anaemic respondents were in their third trimester. The correlation between gestational age and anemia status was strong with a p value of 0.029.
ANC visits and anemia status also had no association with a p value of 0.476. 39.8% of the anaemic pregnant women had made fewer than 4 visits to the clinic. The rest made more than 3 visits. The relationship between gravity and anemia status was fair, with a p value of 0.049. 40.74% of those who were anaemic were primigravida, whilst 59.25% were multigravida. With respect to children, the percentage of anaemic pregnant women increased with the number of children. There was an association between the number of children and anemia status with a p value of 0.032. 53.7% of the anemic respondents were multiparous and 46.29% were nulliparous. 
[bookmark: _Toc72251]
[bookmark: _Toc104470770]INFERENTIAL ANALYSIS 
For the purpose of this study, the respondents' anemic status was determined using their current hemoglobin level per the WHO standard, which states clearly that a hemoglobin level of 11 g/dl is diagnostic of anemia in pregnancy. The correlation between anemia status and some independent variables, mostly major risk factors, was computed using the Pearson chi-squared analytical tool via SPSS. P values of 0.05 were considered significant. There was a strong association between the hemoglobin levels of pregnant women attending ANC at the TaTu Hospital and level of education (0.029), sleeping under a long-lasting insecticide net (0.041), use of other methods of vector control (0.027), number of times eaten per day (0.013), gestational age (0.029), parity (0.032) and gravidity (0.049). 
With respect to the socio-demographic characteristics of the respondents, the level of education of respondents had a good association with hemoglobin level. Most respondents with a good background of education identified as non-anaemic pregnant women. Moreover, salaried workers, such as government workers and students, were less likely to be diagnosed with anemia in pregnancy than those who were self-employed. The prevalence of anemia at the time of the study was 59%. Hence, more than half of the pregnant women attending ANC at Tatu Hospital are anaemic. Thus, out of 100 respondents, 59 are anaemic, with 27 being mild, 30 moderate, and 2 with severe conditions. The mean hemoglobin level was 10.6 g/dl. The range was 6.0-16.1g/dl. 
The ANC clinic of TATU hospital practices the routine supplementation of iron, folic acid, and multivitamins. In addition, 16.0% of the respondents had received at least three doses of SP. 14.2% received two doses of SP and 19.1% received a single dose of SP at the time of the study. Pregnant women who slept under long-lasting mosquito nets were less associated with anemia than respondents who did not sleep under insecticide nets. Also, respondents who used multiple methods of vector control, such as mosquito coils and mosquito spray, were least associated with anemia in pregnant women. Those who used single control methods were less likely to have anemia than those who used none. 
19.8% of anaemic respondents ate less than 3 square meals. The correlation between the number of times one had eaten animal or plant iron-rich products per week was, however, not significant. With respect to the obstetric characteristics of pregnant women attending ANC at Tatu Hospital, there was an association between hemoglobin level and gestational age at booking, current gestational age, parity, and gravidity. The risk of anemia in pregnancy increases with increasing gestational age. The higher the number of ANC visits, the lower the chance of having anemia in pregnancy, and multigravida pregnant women were more associated with anemia. 
 


DISCUSSION
[bookmark: _Toc104470774]SOCIODEMOGRAPHIC CHARACTERISTICS OF RESPONDENTS
Per the study, there was a significant correlation between anemia in pregnancy and the level of education. Generally, the higher the level of education, the lower the percentage of women being anaemic. The majority of respondents from this study were students from Tamale Technical University. 
For example, those who had no form of education made up 45.8% of the anaemic respondents. Junior high, senior high, tertiary and primary levels recorded 11.10%, 10.2%, 9.3%, and 23.6%, respectively. This is in line with a study done by (Wemakor, 2019), who stated that women’s knowledge of anemia reduces the risk of anemia in pregnancy. Thus, educated pregnant women are more likely to be well informed about anemia than less educated women because they are more enthusiastic and hence, they visit the ANC regularly and on their expected dates whilst uneducated respondents feel reluctant to attend as scheduled. 
More than half of pregnant women who were anaemic did not sleep under a long-lasting insecticide net. Moreover, 49.0% of anaemic respondents did not use any other method of vector control, as against 12.5%, which represented anaemic respondents who used at least two vector control methods. This goes in line with the study that showed sleeping under an insecticide net throughout the duration of pregnancy has a positive impact on the burden of malaria-associated anemia in pregnancy (Gamble et al., 2007). The use of insecticide nets and vector control methods such as indoor spraying with insecticide spray or mosquito coils are protective against mosquitoes which transmit plasmodia into our blood. 
The pathogenesis of malaria-associated anemia is multifactorial. This includes destruction of red blood cells during schizont rupture, accelerated destruction of non-paratized red blood cells, and bone marrow dysfunction (White, 2018). 60.2% of anemic respondents ate a 3-square-meal. 20.0% ate more than three times daily and 19.8% ate less than three times daily. The high percentage of pregnant women who eat more than three times a day is in sync with (Kazma et al., 2023). 

[bookmark: _Toc104470775]OBSTETRIC CHARACTERISTICS
In this study, gravidity, parity, and gestational age were crucial variables that showed a significant relationship with anemia in pregnancy. Anemia is more likely to occur in the third and second trimesters than in the first. This is in line with a study done by (Addis Alene & Mohamed Dohe, 2014; Okafor et al., 2017). and this could be due to the increased demand for iron and other micronutrients during this period. Also, this may be due to the physiological increase in plasma volume by about 50% while red blood cell mass increase by 30% resulting in a concomitant hemodilution hence, anemia. In addition, 79.62% of the anaemic pregnant women did not book during the first trimester, 19.46% and 0.92% during the second and third trimesters, respectively. This showed that early booking didn’t reduce the chance of developing anemia. This finding is contrary to other findings (Acheampong et al., 2018; Ayoya et al., 2006; Melku et al., 2014). 
In this study, there was a fair association between gravidity and anemia. 40.74% of those who were anaemic were primigravidae, whilst 59.25% were multigravidae. This is not in line with a study by (Ofori et al., 2009) which indicates that primigravidae and secundigravidae are at a higher risk of developing pregnancy-associated malaria and anemia in pregnancy. Multigravidum with insufficient birth spacing may deplete maternal iron stores due to the increased nutritional demands of pregnancy and puerperal blood loss which can cause a moderate degree of anaemia in the subsequent pregnancies. 
 

CONCLUSION
The present study revealed that the prevalence of anaemia among pregnant women was high which is a severe public health problem. The foregoing discussion has indicated that anaemia during pregnancy is a result of many factors, including late pregnancy, lack of formal employment and economic autonomy, poor nutritional status and late ANC booking and not taking IFAS during the current pregnancy. All these factors lead to poor health condition of the pregnant women thus by the time such mothers attend for ANC, they are already in anaemic state. 
The results of the present survey suggest that, intake of iron tablets, hookworm infestation, low frequency of egg consumption, malaria parasitimia during pregnancy, foetal iron demand and preference for traditional medicine are important risk factors of IDA among pregnant women living in Tamale. In Ghana, the current strategy for reducing anaemia during pregnancy includes the provision of iron and folic acid tablets, advice on dietary intake, diagnosis and treatment of malaria and hookworms. IFAS is the most common and cost-effective strategy used to control anaemia in the developing countries including Ghana and is used as both a preventive measure and a treatment option. The study revealed that ANC booking and starting to take IFAS was too late. This late ANC booking is probably due to the fact that women with low socioeconomic situation have lack of access to education and understanding about health-related issues which can contribute to delays in seeking antenatal care and makes them prone to different health problems like anaemia. 
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Method of Vector Control
Series 1	
Mosquito coil	Mosquito Coil, Mosquito Spray	Mosquito Spray	Mosquito Coil, Mosquito Spray and Mosquito Repellent	Mosquito Spray and Repellent	None	34	27	42	6	3	71	Column1	
Mosquito coil	Mosquito Coil, Mosquito Spray	Mosquito Spray	Mosquito Coil, Mosquito Spray and Mosquito Repellent	Mosquito Spray and Repellent	None	Column2	
Mosquito coil	Mosquito Coil, Mosquito Spray	Mosquito Spray	Mosquito Coil, Mosquito Spray and Mosquito Repellent	Mosquito Spray and Repellent	None	

Series 1	1	2	3	4	5	6	83	44	22	23	9	2	Column1	1	2	3	4	5	6	Column2	1	2	3	4	5	6	


Series 1	0	1	2	3	4	>	5	84	44	25	18	8	1	Column1	0	1	2	3	4	>	5	Column2	0	1	2	3	4	>	5	


