


Malaria in Pregnancy and the Associated Risk Factors amongst Women in Imo State.

ABSTRACT
Malaria in pregnancy poses serious public health issues especially in developing countries. The aim of this Study was to determine the prevalence of malaria parasitemia among pregnant women in Imo state, while considering the associated risk factors.A structured interviewer-administered questionnaire was used to obtain some socio-demographic characteristics of patients. A total of 900 blood samples were collected from pregnant women in the three geopolitical zones of Imo State (Okigwe, Orlu and Owerri). The risk factors studied in relation to the prevalence of malaria parasitemia are age, gravidity, hemoglobin concentration, literacy level, blood group and trimester.Thick films made from blood collected from each pregnant woman, were stained using the Giemsa staining technique for detecting malaria parasites in blood. Data generated was analyzed using minitab statistical package and excel. From the result obtained from this study, the prevalence of malaria among pregnant women in Imo state was 24.3%, highest among patients between 21-25years of age. Pregnant women in primigrvid had a significant higher risk of malarial infection than secondi gravid and multigravid.The malaria prevalence determined in this study by hemoglobin concentration did not show significant difference among the different hemoglobin concentrations. The malaria prevalence determined in this study by literacy level did not show significant difference among the different literacy levels used in this study. Women with primary education had 38.3%; those with secondary and tertiary education had 11.56% and 11.43% respectively.The prevalence of malaria parasitemia in relation to ABO blood group was 41.3% for pregnant women of bloodgroup ‘O’; 5.2% for blood group ‘A’; 19.1% for blood group ‘B’.Also, 1st trimester had highest prevalence with 25.2% but was not significantly higher than 2nd and 3rd trimester.From these results, it can be concluded that the risk factors; age (21-25years), trimester (1st), gravid status (primid), bloodgroup (O+) and low hemoglobin(9-9-9g/dl) concentration are mostly associated to increasing prevalence of malaria parasitemia amongst pregnant women in Imo State. This study has shown that malaria is one of the major public health challenges among pregnant women in Imo State Nigeria, leading to inestimable economic and social losses.
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INTRODUCTION
Malaria, a vector-borne illness caused by the Plasmodium parasite, contributes significantly to the increase in morbidity and mortality globally (World Health Organization [WHO], 2023). Out of all the Plasmodium species, human malaria is caused by just five of them. They include, among other parasites, Plasmodium ovale, Plasmodium vivax, Plasmodium malariea, Plasmodium vivax and Plasmodium falciparum. Plasmodium falciparum causes the most deadly cases of human malaria (Krief, Escalante, Pacheco, Mugisha, & Halbwax, 2010); it is mostly common in sub-Saharan Africa and serves as the specie of interest in this research.
Malaria is a serious health issue in many regions of the world, particularly in tropical and sub-tropical nations.In sub-Saharan Africa, malaria accounts for over 90% of all malaria-related deaths, with children under the age of five accounting for nearly 85% of these deaths worldwide.According to estimates, there are roughly 25% of malaria cases in the World (WHO, 2024). 
Pregnancy-related malaria increases perinatal morbidity and mortality significantly.According to Nosten, Rogerson, Beeson, Mcgreedy, Mutabingwa&Brabin (2004), as of 2006, over 100,000 maternal and 200,000 newborn fatalities are reported annually, and 25 million pregnant women are at risk of contracting malaria.Due to the natural immune system decline that occurs during pregnancy, pregnant women are more vulnerable to malaria.
In Nigeria, at least 25% of maternal and newborn mortality are reported, 50% of the population experiences at least one episode of malaria annually, and 100% of the population is at risk of contracting the disease (Uneke&Ogbonna, 2009). 
Studies have shown that risk factors such as age (21-25years), trimester (1st), gravid status (primid), bloodgroup (O+ve), literacy level and low hemoglobin concentration are mostly associated to increasing prevalence of malaria parasitemia amongst pregnant women, leading to inestimable economic and social losses in Imo State, Nigeria. The aim of this study was todetermine the prevalence and investigate the risk factors for malaria among pregnant women in Imo State.
MATERIALS AND METHODS 
Study area:
Imo State is one of the thirty-six States in Nigeria. Imo State lies within latitude 4⁰45’N and 7⁰15’N, Longitude 6⁰50’E and 7⁰25’E with an area of 5,100 sqkm. Imo State was formed in 1976 and is described as “the eastern heartland”. Imo State is bordered by Abia State on its East, Delta State on the West, Anambra State on the North and Rivers State on the South. Imo State is a predominant Igbo speaking State, with Igbos constituting an estimated 98% of the state population. The sampling covered Federal Medical Center, Owerri, Holy Rosary Hospital, Emekuku, General Hospital, Okigwe, General Hospital, Ihitte-Uboma, Imo State University Teaching Hospital, Orlu and General Hospital, Orlu.
Sample size
A total of 900 blood samples were collected from pregnant women who attended antenatal clinics in Federal Medical Center, Owerri, Holy Rosary Hospital, Emekuku, General Hospital, Okigwe, General Hospital, Ihitte-Uboma, Imo State University Teaching Hospital, Orlu and General Hospital, Orlu.
Ethical approval
An Ethical approval from SOBS Research Ethical Commitee, FUTO, was used in pre-survey visits to the Hospitals to obtain permission from the Hospitals’ authorities, as well as consents from the pregnant women.
Questionnaire survey (Interviewer-administered questionnaire)
Sample Questionnaires were provided for the pregnant women who filled out their personal information with the permission and assurance of confidentiality from the Hospitals’ Authorities. Open-ended researcher-administered questionnaire method was used in this study (Bhandari, 2023).


Blood sample collection (venipuncture)
Blood samples were collected from pregnant women within the range of 20-45years, in each of the Hospitals, once in a week, during their antenatal visits, put into (Ethylenediaminetetraacetic acid) EDTA bottles and then stored in the refrigerator for testing. The venipuncture method using syringe, as approved by NCCLS 2007, was used in this study.Blood sample collected from each pregnant woman was tested for malaria parasite using rapid diagnostic test kits (RDTs).RDTs are antigen-detection tests which rely on the capture of dye-labelled antibodies to produce a visible band on a nitro-cellulose strip, often encased in plastic cassettes. With malaria RDTs, the dye-labelled antibody first binds to a parasite antigen, capturing the resultant complex on the strip by a band of bound antibody, to form a visible line (T - test line) in the results window. Blood samples in the EDTA bottles were spun in a centrifuge for 15minutes at 1000rpm and allowed to stay for 5minutes. Using a sterile pippette, 2-3 dropsof plasma was placed on the well and then allowed to stay for two minutes. It was observed for visible line on the test and control area. A single line on either the test or control area indicated a negative test result while a single line on test and control area indicated a positive result.
Identification of Malaria Parasites using Giemsa Staining Technique
Giemsa stain is one of the best known histological stains, coloring the nuclei dark blue and the cytoplasm blue to pink, according to the acidity of the cytoplasmic contents.
Smears were made on microscpic glass slides from blood specimen collected, air-dried, and was fixed in methanol for 10 minutes.
After 10minutes, it was air-dried until all methanol evaporated. Specimen was then stained with Giemsa stain diluted in tap water for 20 minutes. Specimen was washed in large beaker filled with tap water until excess Giemsa stain was removed.
Specimen was then air-dried and examined under microscope. This procedure was repeated for all specimen collected.

Data analysis
The data generated was analyzed using descriptive statistics and analysis of variance (two-way ANOVA), performed with excel 2010.Chi-square test was performed with minitab17
Results
Figure 1-6 shows prevalence of malaria parasitemia amongst pregnant women in Imo state by risk factors.
Figure1 shows the percentage prevalence of malaria parasitemia among pregnant women within the age groups 21-45years. Tukey pairwise comparison of means done showed that the percentage prevalence was significantly highest among patients between 21-25 years of age with 24.3% and lowest among patients between 41-45 years with 1%. No significant difference among patients between 21-25years and 26-30years, 31-35years, 36-40years and 41-45years. Meanwhile, there is a significant difference among the age groups that do not share a letter.










                                                                                                      Figure 1:  Prevalence of malaria parasitemia amongst pregnant women in Imo state by age group
                Data=mean±std; Means that do not share a letter are significantly different


Figure 2 shows the percentage prevalence of malaria parasitemia among pregnant women as within their gravidity status. Prevalence percentage of malaria parasitemia among pregnant women in the primid stage was 32.9%, 3% for secundigravid and 14.1% for multigravid. Anova done showed significant difference among gravid status (p<0.05). Tukey pairwise comparison of means done showed that the percentage prevalence was significantly highest among primigravid patients with 32.9% and lowest among secundigravid patients with 3%.

Figure 2: Prevalence of Malaria Parasitemia amongst pregnant Women in Imo State by gravid status
              Data=mean±std; Means that do not share a letter are significantly different

Figure 3 shows the percentage prevalence shows the percentage prevalence of malaria parasitemia among pregnant women by their hemoglobin concentration level. Prevalence percentage of malaria parasitemia among pregnant women within the concentration range of 8.0-8.9g/dl was 4.2%, 9.0-9.9g/dl was 19%, 10.0-10.9g/dl was 15.2%, 11.0-11.9g/dl was 17.1%, 12.0-12.9g/dl was 4.7%, and ≥13g/dl was 0.6% respectively. Anova done showed no significant difference among the hemoglobin concentration (p>0.05). 

Figure 3: Prevalence of Malaria Parasitemia amongst pregnant Women in Imo State by Hemoglobin concentration
             Data=mean±std; Means that do not share a letter are significantly different

Figure 4 shows the prevalence of malaria parasitemia among pregnant women in Imo State by literacy level. Prevalence percentage of pregnant women within literacy level ›50% was 38.3%, 50-59 was 11.6% and ›59 was 11.4%. Anova done showed no significant difference among literacy level (p>0.05).




Figure 4: Prevalence of malaria parasitemia amongst pregnant women in Imo state by literacy level
<50% = Primary school; 50-59%= secondary school; >59%= tertiary 
Data=mean±std; Means with same letter are not significantly different

Figure 5 shows the prevalence of malaria parasitemia among pregnant women in Imo State by blood group. Prcentage prevalence of malaria parasitemia among women with bloodgroup O+ was 41.3%, A+ was 5.2%, and B+ was 19.1%. Anova done showed no significant difference among blood groups (p>0.05). Tukey pairwise comparison of means done shows that the percentage prevalence was significantly highest among O+ patients and lowest among A+ patients.


Figure 5: Prevalence of malaria parasitemia amongst pregnant women in Imo state by blood group
               Data=mean±std; Means that share a letter are not significantly different

Figure 6 showed the prevalence of malaria parasitemia amongst pregnant women in Imo State by their trimester. Prevalence percetage of malaria parasitemia among patients in their 1st trimester was 25.3%, 2nd trimester was 9.1%, and 3rd trimester was 6.4%. Anova done showed no significant difference among trimester (p>0.05). Tukey pairwise comparison of means done showed that the percentage prevalence was significantly highest among 1st trimester patients and lowest among 3rd trimester patients.


Figure 6: Prevalence of malaria parasitemia amongst pregnant women in Imo state by trimester
              Data=mean±std; Means that share a letter are not significantly different

Chi-Square Tests show Association between risk factors and malaria in pregnancy among women in Imo state.
Table 1.        Association between age group and malaria
	Age     Number 
group   tested  positive  negative   Total

	21-25     288        221        67           576
              287.5     145.7     142.8

	
26-30     318        168        145        631

	              315.0     159.6     156.4

	

	31-35     126        31          103        260

	              129.8     65.8       64.5


	36-40     144        27          117        288

	              143.8     72.8       71.4


	41-45     24          9            15          48

	              24.0       12.1       11.9


	Total     900        456        447        1803






















*Cell Contents:      Count
                    Expected count   Pearson Chi-Square = 181.606, DF = 8, P-Value = 0.000

Table 2.        Association between gravid status and malaria
	                 Number
                 tested    positive    negative Total

	
primid      417        296          117             830

	               411.8     198.1     220.1

	

	secundi     72          27             63              162
                 80.4      38.7         43.0


	multi         411        110          301             822

	                 407.8   196.2       218.0


	 Total       900        433        481           1814















*Cell Contents:      Count
                 Expected count   Pearson Chi-Square = 179.991, DF = 4, P-Value = 0.000










Table 3.        Association between hemoglobin concentration and malaria
	                        Number
Hemoglobin    tested      positive      negative     Total

	8.0-8.9                43            38                5                86
                          42.72      21.78          21.50


	9.9-9.9               227           171              56               454

	                         225.50     115.00      113.50


	10-10.9              261           137             124             522

	                        259.27     132.23        130.50

	

	11-11.9              192           77               115             384

	                        190.73      97.27         96.00


	12-12.9              117           30              87                234

	                         116.23      59.27       58.50


	>13                    60             6                66               132

	                        65.56        33.44         33.00


	Total                 900           459            453             1812





















*Cell Contents:      Count
                 Expected count   Pearson Chi-Square = 173.975, DF = 10, P-Value = 0.000


Table 4.        Association between literacy level and malaria
	literacy      number 
 level           tested       positive   negative   Total

	

	<50%          333             219             114                666

	                   335.0         158.6          172.4

	

	50-59%      280             104             165               549

	                276.2           130.7         142.1

	

	>50%         287            103             184                 574

	                  288.8         136.7        148.6

	

	Total         900             426              463              1789
















*Cell Contents:      Count
                 Expected count   Pearson Chi-Square = 68.770, DF = 4, P-Value = 0.000







Table 5.        Association between Bloodgroup and malaria
	Blood       number
group       tested         positive   negative      Total

	 O+            707             372         335           1414
                  714.54        340.60    358.86


	 A+            155             47            102           304
                  153.62       73.23       77.15


	 B+            38               10             15             63

	                 31.84         15.18        15.99


	 Total        900            429           452           1781
















*Cell Contents:      Count
                 Expected count    Pearson Chi-Square = 24.988, DF = 4, P-Value = 0.000








Table 6.        Association between Trimester and malaria
	        Number
         tested    positive    negative     Total

	1st      255        228           27              510

	          256.9     105.0        148.1


	2nd      267        82            185          534

	          268.9     110.0        155.1


	3rd     378         58            307          743

	          374.2     153.0       215.8


	Total  900        368           519           1787



	



*Cell Contents:      Count
                 Expected count    Pearson Chi-Square = 353.526, DF = 4, P-Value = 0.000









Discussion
The risk factor analysis in table 1 showed that age is a critical factor affecting malaria prevalence among pregnant women as chi-square (p<0.05) indicated significant association. From the result obtained from this study, the prevalence of malaria among pregnant women in Imo state is highest among patients between 21-25years of age with 24.3%. The prevalence decreased as the age of patients increased. This decline in malaria prevalence may be as a result of pregnancy experience among older women, and high among young women due to low natural immunity (Chico, Mayaud, Rosemans, & Chandramoham, 2012) activities exposing to mosquitoes bites and inadequate knowledge of control measures (Amala & Nwibani, 2015). This observation is not in agreement with the statement made by WHO (2023), that malaria infection is significantly high in pregnant women within the age bracket of 36-39 years and are more susceptible, which may be due to declining immunity as a result of their ages. Further saying, it could also be attributed to their nutritional standards, type of population and level exposure. Nevertheless, this did corroborate the work of Anthonio-Nkonjio, Kerah, Simard, Awono-Ambene and Fontenille(2006) and Ohalete, Dozie, Nwachukwu and Obiukwu (2011) who posited that younger women(21-30) appeared to be more susceptible to malaria infections by recording a prevalence of 68.8% and 66.1% respectively among the age group of 21-30 years old.
In this study, pregnant women in primigravida had a significant higher risk of malarial infection than secondigravid and multigravid. In line with this study, similar reports show primigravidae had greater risk of having malaria than the multigravida (Alaku, Abdullahi & Kanu, 2015). This correlate with a study in Katsina State, which reported higher risk of malaria infection among primigravidae than multigravida which may be due to the fact that pregnant women at primigravidae are mostly stressed up as a result of the physiological changes that may occur during their first pregnancy which lowers their immunity (Onyebuchi, Lawani, Iyoke, Onoh & Okeke, 2014). This could also be due to the fact that the multigravids are likely to be much more familiar with preventive and control measures against malaria due to information.
The malaria prevalence determined in this study by hemoglobin concentration did not show significant difference (p>0.05) among the different hemoglobin concentrations (HB). Pregnant women with HB from 11g/dl and above had malaria prevalence of 22.37% and those with HB less than 11g/dl had 38.4%. This figure is lower than the figures reported by (Ebadan, Obodo, Amiegheme, Uwaifo & Aiyeki, 2017). This shows that normal hemoglobin may not provide protection against malaria parasitemia. Immunity of pregnant women is lowered because of conditions associated with pregnancy such as lowered immunity and hemodilution (Ebadan et al., 2017). Therefore, pregnant women bear more burdens of malaria compared to others in the same geographical area (Okafor, Mbah & Usanga, 2012).
The chi-square test done also showed that hemoglobin concentration (HB) is associated with malaria infection (p<0.05).The pregnant women with Hb 11g/dl and above are usually not exposed to early sign and symptoms of malaria like those with Hb less than 11g/dm causing increase in the risk of low birth weight and neonatal mortality; and malaria induced low birth weight is estimated to be responsible for 3-17 deaths per 1000 live births in Sub-Saharan Africa (Ebadan et al., 2017). Greater percentage of pregnant women had low parasite density, this may be due to underlying natural immunity prevalent in malaria endemic areas, use of preventive nets, indoor spraying and health education on mosquito preventive measures.
The malaria prevalence determined in this study by literacy level did not show significant difference (p>0.05) among the different literacy levels used in this study. Women with primary education had 38.3%, those with secondary and tertiary education had 11.6% and 11.4% respectively. Bawa, Auta and Liadi (2014) also reported no significant difference between the prevalence of the infection among educated and illiterate pregnant women. However, this study is contrary to the report of Valentine, Ndidi, Ndubuisi and Ugbo(2020) as they reported significant difference among the education levels where prevalence was more among pregnant women with primary or no education. 
The test of association done in this study shows a significant association (p<0.05) between malaria prevalence and literacy levels. This is contrary to the report of Bawa et al. (2014) who reported no significant association between prevalence of malaria and education as the prevalence reported in their work were higher (p>0.05) than what is found in this study.
The prevalence of malaria parasite in relation to ABO blood group was 41.3% with pregnant women of blood “O”; 5.2% for blood group “A”; 19.1% for blood group “B”.  The prevalence of malaria parasite infection in relation to blood group was not significantly different (p>0.05). The insignificant difference observed among blood group contradicts the report of Ebadan et al. (2017) which reported a significant difference (p<0.05) among the blood group. However, the high infection rates observed suggests that they are all susceptible to malaria. The chi-square test done also showed that blood group (AA) is associated with malaria infection (p<0.05).
The prevalence of malaria amongst pregnant women showed no significant difference (p>0.05) with regard to trimester. From this study, 1st trimester had highest prevalence with 25.3% but was not significantly higher than 2nd trimester (9.1%) and 3rd trimester (6.4%). Similar report was given by Shaibu et al. (2019). This disagrees with the reports of Desai, TerKuile, Nosten, McCready and Brabin (2007) and Kadas, Okon, Alkali, Jibrin and Dattijo (2019) who reported that the second trimester carries higher risk of the disease. The difference in this finding may be due to the fact that pregnant women who attended the antenatal care in Imo State start receiving intermittent preventive treatment (IPT) in their second and third trimester thereby reducing the prevalence of the parasites.
CONCLUSION
The result from this study shows that malaria, especially in pregnancy, has remained a major public health problem in Nigeria despite concerted efforts to provide effective measures for its control and management. Despite the efforts in technological advancement in research, diagnosis, prevention and treatment, malaria is still one of the world’s most serious health problems. It is therefore pertinent to note that pregnant women, who are less than 30 years old, are vulnerable age group and should be cautious of their exposures to mosquito bites so as to reduce the pressure on the already overstretched health facilities.
The burden of malaria infection among pregnant women in Imo state is associated across the various examined risk variables which implies that malaria remains one of the highest prevalent diseases facing pregnant women; hence, effort should be geared towards improving their environmental conditions and educational backgrounds. 
Inadequate Education and risk factors such as age group, gravidity, trimester, blood group, genotype and hemoglobin concentration were associated with prevalence of malaria among pregnant women in Imo State.
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