



A CROSS-SECTIONAL STUDY OF THE PREVALENCE AND RISK FACTORS OF ANAEMIA AMONGST PREGNANT WOMEN AT THE TAMALE TECHNICAL UNIVERSITY HOSPITAL.


ABSTRACT
Background: Anaemia is a global public health problem affecting both developing and developed countries with major consequences on human health as well as social and economic development. It is a major cause of morbidity and mortality during pregnancy in developing countries. The study's goal is to determine the prevalence of anaemia and its risk factors among pregnant women receiving prenatal treatment at the Tamale Technical University Hospital.
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. A total of 183 consenting participants were sampled, with questionnaires and antenatal records books used as major instruments for data collection. 
Results: Results of recent data analysis have shown that the prevalence of anemia among pregnant women at their current visits to the ANC of Tamale Technical University Hospital was found to be 59%. A Chi-square analysis revealed a strong correlation of clinical significance between the current hemoglobin level (Hb) 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 continues to be a significant public health concern during pregnancy, characterised by a high prevalence that may lead to detrimental maternal and newborn consequences. Identified key risk factors encompass inadequate dietary intake, low socioeconomic position, insufficient prenatal care, short birth intervals, and pre-existing medical problems, including malaria and infections. The study emphasises the significance of early diagnosis and focused therapies, such as nutritional supplementation (iron and folic acid), health education, and enhanced access to quality antenatal care services.
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INTRODUCTION 
Anaemia remains a major public health issue in developing countries, with about two billion people being anemic worldwide. It has a worldwide prevalence of approximately 41.8% 1. Among the high-risk groups of anemia are patients who lose a lot of blood, individuals with nutritionally poor diets, and pregnant women 2. Some of the effects of anaemia in general are poor cognitive development, reduced physical work ability, and increased mortality, particularly during the prenatal period. According to 3, of all the anemia in pregnancy, iron deficiency accounts for 75%, followed by folic acid deficiency. Other causes of anemia are micronutrient deficiency such as vitamin A and vitamin B12, hemoglobinopathies like sickle cell disease and beta-thalassemia, parasite infestation including malaria, hookworm, and schistosomiasis, haemorrhage, and chronic diseases such as human deficiency virus (HIV) and diabetes mellitus 4. In developing countries, women are at an increased risk of anemia because they may be pregnant for more than half of their reproductive lives 5.
The major obstetric complications caused by anemia in pregnancy include prematurity, abortion, intrauterine fetal death, neonatal low birth weight, postnatal mortality, and morbidity 6. There is also a reduction in productivity in pregnant women affected by anemia, and this has a financial impact on families, communities, and societies 5. Due to the high prevalence of anemia in pregnancy, the government of Ghana through the Ghana health service and most other developing countries have put in place policies such as iron and folic acid supplementation, prevention of malaria by distribution of ITN and IPT to reduce the impact of anemia in this group. Also, with support from NGO’s and CBO’s focused on water, sanitation, and hygiene (WASH), priority has been given to the education of citizens on the relevance of clean and safe drinking water to the prevention of worm infestation, which can play a role in iron deficiency anemia 7. Data on anemia prevalence continues to be an important indicator in public health as anemia is linked to morbidity and mortality in the demographic groups that are often considered high-risk, such as pregnant women and children under five 8. Anemia prevalence studies can be used to track reproductive health progress. Despite efforts to reduce the burden of anemia, the prevalence of the disease remains high in underdeveloped countries. As a result, the purpose of this study is to identify risk factors for anemia among pregnant women seeking antenatal care (ANC) at the Tamale Technical University Hospital, a hospital that serves both rural and urban populations of the Sagnerigu District in Ghana's Northern region. 

[bookmark: _Hlk57403337]METHODS
Study design: This is a quantitative cross-sectional study conducted among pregnant women who attended antenatal care at the Tamale Technical University Hospital.
[bookmark: _Toc19014829]Setting: Tamale Technical University Hospital is located in the Sagnarigu Municipality in the Northern Region of Ghana. Sagnarigu District is a newly carved district of the Tamale Metropolis. 
Target Population: The study comprised pregnant women who attended the Antenatal Care clinic at the Tamale Technical University Hospital during the data collection period and were willing to participate. 
[bookmark: _Toc19014830][bookmark: _Toc19014831]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

Table 1: BACKGROUND CHARACTERISTICS OF RESPONDENTS  
	 
	Variable 
	Frequency 
	Percentage 

	Ages  
	16-20 
	10
	10.9

	 
	21-30 
	120
	65.6

	 
	31-40 
	41
	22.4

	 
	41-50 
	2 
	1.1

	Occupation 
	Government Worker 
	72
	39.3

	 
	Others 
	1
	0.5

	 
	Self-employed 
	93
	50.8

	 
	Student 
	14
	7.7

	 
	Unemployed 
	1
	0.5

	Religion 
	Christian 
	38
	20.8

	 
	Muslim 
	145
	79.2

	 
	Marriage Type 
	 
	 

	 
	Monogamous 
	148 
	80.9 

	 
	Polygamous 
	35
	19.1

	Educational level 
	None 
	25
	13.7

	 
	Primary 
	7
	3.8

	 
	JHS 
	22
	12

	 
	SHS 
	34
	18.6 

	 
	Tertiary 
	95
	51.9


 



Table 2: BACKGROUND CHARACTERTICS AND THEIR RESPECTIVE ANEMIA STATUSES AND PERCENTAGES   
	 
	 
	Status 
	
	 
	Total
	p value 

	
	 
	Anaemic 
	Non anaemic 
	 

	Age group 
	16-20 
	10.09% 
	
	10.70% 
	10.80% 
	0.400 

	 
	21-30 
	64.80% 
	
	66.70% 
	65.8% 
	 

	 
	31-40 
	24.10% 
	
	20.00% 
	22.40% 
	 

	 
	41-50 
	0.90% 
	
	0.90%
	1.00% 
	 

	Level of education reached 
	Junior 	High 
School 
	11.1%
	
	17.00% 
	11.50% 
	0.029 

	 
	None 
	45.8%
	
	11.10% 
	28.45% 
	 

	 
	Primary 
	23.6%
	
	0.00%
	3.80% 
	 

	 
	Senior 	High 
School 
	10.2%
	
	9.30% 
	18.00% 
	 

	 
	Tertiary 
	9.3%
	
	62.60% 
	36.40% 
	 

	Occupation 
	Government Worker 
	22.00% 
	
	21.70% 
	21.30% 
	0.306 

	 
	Others 
	1.70% 
	
	
	1.10% 
	 

	 
	Self-employed 
	46.00% 
	
	33.00% 
	41.00% 
	 

	 
	Student 
	27.10% 
	
	24.00% 
	25.70% 
	 

	 
	Unemployed 
	3.40% 
	
	21.30% 
	10.90% 
	 

	Occupation of spouse 
	Government Worker 
	42.6% 
	
	34.70% 
	39.30% 
	0.980 

	 
	Self-employed 
	48.1% 
	
	57.30% 
	51.90% 
	 

	 
	Student 
	7.50% 
	
	8.00% 
	7.70% 
	 

	
	Unemployed
	0.9%
	
	
	0.5%
	

	
	Others
	0.9%
	
	
	0.5%
	

	Mother’s level of education 
	Junior 	High 
School 
	10.2% 
	
	10.70% 
	10.40% 
	0.08

	 
	None 
	44.4% 
	
	53.30% 
	48.10% 
	 

	 
	Senior 	High 
School 
	11.0%
	
	12.00% 
	11.50% 
	 

	 
	Tertiary 
	27.9% 
	
	 24.0%
	27.30% 
	 

	
	Primary-
	6.5%
	
	
	2.7%
	

	How many children do you have? 
	0 
	48.1% 
	
	54.70% 
	47.00% 
	0.032 

	 
	1 
	18.50% 
	
	32.00%  
	22.40% 
	 

	 
	2 
	20.4% 
	
	8.00% 
	15.30% 
	 

	 
	3 
	
	9.30% 
	13.30% 
	10.40% 
	 

	 
	4 
	
	3.70% 
	5.3% 
	3.80% 
	 

	
	5
	
	0.00%
	1.3%
	1.00%
	

	How many wives does your husband have? 
	1 
	
	85.2% 
	74.70% 
	80.90% 
	0.633 

	 
	2 
	
	13.0% 
	18.70% 
	15.30% 
	 

	 
	3 
	
	1.8% 
	5.30% 
	3.30% 
	 

	
	4
	
	0.0%
	1.30%
	0.5%
	

	Spouse’s level of education 
	Junior School 
	High 
	0.9% 
	8.00% 
	3.80% 
	0.348 

	 
	None 
	
	3.7% 
	2.7% 
	6.60% 
	 

	 
	Primary 
	
	20.4% 
	12.0% 
	3.30% 
	 

	 
	Senior School 
	High 
	11.1% 
	0.00%
	28.90% 
	 

	 
	Tertiary 
	
	53.7% 
	35.70% 
	57.40% 
	 

	Religion 
	Christian 
	
	22.00% 
	20.00% 
	21.30% 
	0.439

	 
	Muslim 
	
	78.00% 
	80.00% 
	78.70% 
	 

	Religion of spouse 
	Christian 
	
	22.00% 
	20.00% 
	21.30% 
	0.439

	 
	Muslim 
	
	78.00% 
	80.00% 
	78.70% 
	 

	Father’s level of education 
	Junior School 
	High 
	3.7% 
	5.30% 
	3.80% 
	0.420 

	 
	None 
	
	17.6% 
	28.00% 
	21.90% 
	 

	 
	Primary 
	
	16.7% 
	0.00% 
	8.70% 
	 

	 
	Senior School 
	High 
	20.3% 
	32.00% 
	25.10% 
	 

	 
	Tertiary 
	
	41.7% 
	38.7% 
	40.40% 
	 


 
[bookmark: _Toc72248]
[bookmark: _Toc104470767]4.2 PREVALENCE OF ANEMIA STUDY PARTICIPANTS 
The study showed that 71 women out of the 183 had been told by their health care provider at some point in time during the current pregnancy that they were anemic. This represents 38.8% of the total. Out of these 71 women, 4 happen to have had a blood transfusion during the pregnancy, with 1 woman having been transfused once and 3 women receiving two blood transfusions. 
The hemoglobin values at both the booking and current ANC visits were recorded. At booking, the lowest value recorded was 6.0g/dl, the lowest being 16.1. At delivery, 58.0% of pregnant women were anaemic. Using the WHO classification of anemia, 30.6% of women had moderate anemia, 25.8% had mild anemia, and 1.6 had severe anemia.  
At their current visit, 59% of women were found to be anemic: 30.1% with moderate anemia, 27.3% with mild anemia, and 1.6% with severe anemia. Hence, the prevalence of anemia at booking was 58% and 59% at the current visit. 
This is summarised in tables 3 and 4.
Table 3: ANEMIA-STATUS, FREQUENCY AND PERCENTAGE 

	Anemia status 	                             Frequency 
	Percent 

	 
	Anaemic 
	108
	59.0 

	
	Non anaemic 
	75
	41.0 

	
	Total 
	183
	100.0 


 







 
 
 









Figure 1: ANEMIA-STATUS AND FREQUENCY 



Table 	4: ANEMIA GRADES AND THEIR RESPECTIVE FREQUENCY AND 
PERCENTAGE 

	Hemoglobin (g/dl) 
	Frequency 
	Percentage 

	Booking Visit 
	 
	 

	>10.9 (non anaemic) 
	77
	42.0

	10.0-10.9 (mild anemia) 
	47
	25.8 

	9.9-7.0 (moderate anemia) 
	56
	30.6

	<7.0 (severe anemia) 
	3
	1.6 

	
	
	

	Current Visit 
	 
	 

	>10.9 (non-anaemic) 
	75
	41.0 

	10.0-10.9 (mild anemia) 
	50 
	27.3

	9.9-7.0 (moderate anemia) 
	55 
	30.1 

	<7.0 (severe anemia) 
	3
	1.6 

	
	
	



An enquiry into why severely anemic pregnant women did not seek medical services revealed that they were unaware of the medical treatments available near their houses, and lacked knowledge about the anemia's negative effects, while others lacked family support. Reasons supporting this fact include the high rate of women presenting in a decompensated state or when labour has begun. 















Figure 2: BOOKING VISIT AND ANEMIA-STATUS 
	
		














Figure 3: CURRENT VISIT AND ANEMIA-STATUS 


 


DISCUSSION
Prevalence of anaemia during pregnancy 
Worldwide, the prevalence of anaemia during pregnancy has been estimated at 41.8%, 9,10. In developing countries, the prevalence of anaemia during pregnancy is 60.0% 11. In Africa 57.1% of pregnant women are anaemic 10. According to the 2014 Ghana Demographic and Health Survey (GDHS), the prevalence of anaemia among pregnant women in Ghana was 63%, indicating a significant burden of the disease 12. At the end of the research study, the prevalence of anaemia among pregnant women at their current visits to the ANC of the Tamale Technical University Hospital was found to be 59% (27.3% had mild anemia, 30.1% had moderate anemia, and 1.6% had severe anemia). This correlates with a study undertaken in seven communities in four districts in the Ashanti Region of Ghana which showed that anemia was present in 56.5% of pregnant women 13 and 57.1% in another study done in the Sankyere West district 14. The prevalence also correlates with the prevalence of 62.6% in New Halfa Teaching Hospital, eastern Sudan 15,16.
However, the recorded prevalence was slightly higher than the 50.8 percent in a Wemakor study conducted in Tamale Teaching Hospital in 2019 and 41.5 percent in Savelugu Municipal Hospital in Savelugu 10,17.
When comparing the recorded prevalence to the national prevalence, which was estimated to be 54.29% 10, the study showed that the prevalence of anemia among pregnant women was marginally higher than the national prevalence. However, the prevalence of anemia in pregnancy in Africa, which was 67.6% 10,18, was higher. The disparities could be due to various causes of anemia, dietary variances, study methods, or the different times these investigations were conducted. This could also be due to socio-cultural characteristics of the respondents which included for example, a high percentage did not use any vector control for malaria prevention, and more people took only three or a smaller number of meals per day. All these factors including the obstetric factors like multiparity, could likely be a reason for the high prevalence of anemia. From the study, it is evident that the prevalence of anemia is very high in the Tamale Technical University hospital. 

Risk factors associated with anaemia during pregnancy 
Relationship between maternal age and anaemia: The odds of anaemia were observed to rise as maternal age advances. Pregnant women aged 21-30 years were significantly more anaemic compared to those mothers below 21 years old. This result is in agreement with the previous studies such as in Kisumu District of Kenya 19, Ethiopia 20, Tanzania 21 and Egypt 22 which found that late pregnancy is significantly increased risk of developing anaemia. It is generally believed that anaemia in pregnancy increases with rising parity and maternal age. Besides the general body weakness with advanced maternal age, older women are expected to be multigravidae. Multigravida may induce anaemia by reducing maternal iron reserves at every pregnancy and by causing blood loss at each delivery 23. 
Association between marital status and anaemia: Even though it was not statistically significant in multivariate logistic regression (but significant in bivariate analysis), single pregnant women had significantly higher proportion of anaemia compared to the married women. This result is in agreement with other previous studies in Northern Nigeria 24 and Brasil 25 which found that women without a partner is significantly increased risk of developing anaemia. This can be due to the fact that married women are in a better position to get emotional, physical and economic support from their husbands. Women without a partner usually tend to have greater financial difficulties. The low socioeconomic status of the women may have a significant impact on their nutritional status and health seeking behaviour. 
It is suggested that women in low socioeconomic classes are likely to be poorly educated and often have financial constraints. Such women are likely to find it difficult to access and afford good health services. Women with low socioeconomic status tend to consume diets that are low in micronutrients, animal proteins and vitamins but high in carbohydrate and phytates which interfere with intestinal uptake of iron and other trace minerals such as zinc and calcium 26. They are therefore more likely to suffer the adverse effects of poor/inadequate nutrition, acute/chronic infections and worm infestations associated with anaemia. This indicates that economic empowerment of women would play a very important role in reducing the prevalence of anaemia in our community. 
Association between participant’s employment and anaemia: The proportion of anaemia was significantly more among employed and self-employed participants compared to the others. This finding is in line with studies conducted in Pakistan 27(Baig-Ansari et al., 2014) and Brasil 25. This was not unexpected, where women often need to work outside the home because of low family income. 
CONCLUSION
The prevalence of anemia among ANC attendees at the TaTU was high and of a serious public health concern per WHO classification. This was due to the high illiteracy rate among women and unemployment. Women who did not sleep under a long-lasting treated net or use any other form of vector control were at a higher risk of developing anemia. It was noted that anemia among the women increased with the gestational period, gravidity, and parity. 
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Frequency	
Anemic	Non-Anemic	0.59	0.41	


Frequency	
Non-anemic	Mild-anemia	Moderate anemia	Severe anemia	42	25.8	30.6	1.6	


Frequency	
Non-anemic	Mild anemia	Moderate anemia	Severe anemia	41	27.3	30.1	1.6	




