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INTRODUCTION  

 Malaria, a parasitic infection 

transmitted through the bites cause of 

malaria in humans in sub-Saharan 

Africa, is of female Anopheles 

mosquitoes carrying Plasmodium 

responsible for the majority of malaria-

related deaths species, poses a 

significant global health concern 

(White worldwide (White et al., 2014). 

Outside of sub-Saharan et al., 2014).  

Plasmodium  falciparum,  the 

predominant Africa, Plasmodium vivax 

is the  most  prevalent  malaria- causing 

agent in regions such as Central and 

South America, North Africa, and the 

Middle East (Phillips et al., 2017). The 

prevalence of malaria is influenced by 

factors such as altitude, age, and 

topography, with tropical regions 

characterized by high rainfall and 

colder climates posing a greater risk of 

parasitic infection (Afrane et al., 2014). 

The life cycle of the Anopheles mosquito 

consists of four stages: eggs, larvae, 

pupa, and imago (adult stage) (Crans, 

2004). While the first three stages occur underwater, the adult mosquito lives outside water for 
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approximately one month, during which it transmits malaria to humans through blood meals (Crans, 

2004). This transmission is influenced by climate conditions, including colder temperatures and high 

rainfall patterns. Certain population groups, such as pregnant women, children under five years old, 

immunocompromised individuals, and unexposed immigrants, are particularly susceptible to malaria 

(WHO, 2017). Fortunately, malaria is both preventable and treatable through measures such as 

intermittent preventive treatment, vaccines, insecticide-treated nets and sprays, and antimalarial drugs 

(WHO, 2017).  

Pregnancy, a nine-month period involving the development of an embryo, consists of three trimesters, 

with the second trimester being crucial for fetal development and susceptibility to congenital 

malformations (American College of Obstetricians and Gynecologists, 2017; Celen et al., 2012). 

Pregnant women require regular monitoring through frequent visits to antenatal clinics, nutritional 

supplementation, and intermittent preventive treatments, regardless of malaria status (Omics 

International, 2014; WHO, 2018, 2016). Malaria during pregnancy contributes to maternal and fetal 

mortality and morbidity, including maternal anemia, low birth weight, and intrauterine growth 

retardation (Guyatt and Snow, 2004).  

P. falciparum is a major causative agent of severe falciparum malaria (Theodore et al., 2023). Poor 

nutrition and weakened immune systems, such as those in HIV patients, increase the risk of malaria 

(WHO, 2017; Apte and Katona, 2008). In malaria-endemic areas, where P. falciparum infection is 

intense, over 50 million women experience pregnancy each year, making them more exposed and 

susceptible to infection (Steketee et al., 2001).  

Anemia, characterized by insufficient red blood cells or hemoglobin, is a major complication of malaria 

and poses risks to both maternal and fetal health (Castro-Gomes et al., 2014; Lane and Vieth, 2014). 

According to the World Health Organization, there are still cases of increased pregnancy-related 

malaria due to the non-use of interventions for various reasons, such as low antenatal care attendance, 

shortage of supplies, poor patient compliance, and resistance to the drug, leading to an increase in 

malarial incidence (Okell et al., 2017).   

Resistance to Sulfadoxine-Pyrimethamine (SP) prophylaxis  is increasing  due  to  mutations  in  

humans,  particularly in the dihydropteroate synthase and dihydrofolate reductase genes, leading to 

treatment failure of the SP prophylaxis upon administration (Okell et al., 2017).  

Preventing malaria among pregnant women primarily relies on intermittent preventive treatment in 

pregnancy (IPTp), with SP being the recommended antimalarial drug (WHO, 2017; Ministry of Health, 

2005).  

SP prevents the use of folinic acid by Plasmodium parasites, disrupting their life cycle and reducing 

parasite oocysts (Aminatou et al., 2010). Adhering to IPTp-SP guidelines, pregnant women should 

receive a minimum of three doses starting in the second trimester at monthly intervals to reduce 

peripheral and placental parasitemia, anemia, and associated complications (World Health 

Organization, 2016). However, despite these interventions, pregnancy-associated malaria remains a 

significant problem in Ghana, where it contributes to poverty, decreased productivity, and high malaria 

incidence (WHO, 2017; National Malaria Prevention Control, 2017).   

The Ghana National Malaria Control Program aimed for 100% coverage of pregnant women with SP, 

but the achievement of this objective has been limited, particularly in the Northern, Ashanti, and 

Southern regions of Ghana (Anto and Boateng, 2017). Nonadherence to IPTp-SP treatment and the 

emergence of drug resistance pose additional challenges (WHO, 2017; Okell et al., 2017).    
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The WHO defines anemia in pregnancy as having an hemoglobin level less than 110 g/dL in the first 

and third trimesters and less than 105 g/dL in the second trimester. Worldwide, anemia affects more 

than 40% of pregnant women and an estimated 30% of women of childbearing age. South-East Asia 

and Africa have the highest rates of anemia among pregnant women (48.7 and 46.3%, respectively) 

(WHO, 2018). Considering the endemic nature of malaria in Ghana and the importance of preventing 

the disease among pregnant women, further research is imperative to evaluate the impact and 

effectiveness of SP in reducing malaria and anemia during pregnancy.  

Although some studies have explored the efficacy of SP, they have not fully examined its effects on 

anemia or birth outcomes, making additional research essential (Chalwe et al., 2014; Mikomangwa et 

al., 2020). By improving the evaluation of IPTp-SP effectiveness, this study aims to contribute to 

existing knowledge, inform future research, and reduce the health and socioeconomic burdens faced by 

pregnant women and other stakeholders. Therefore, the aim of this study is to investigate the 

comorbidity between malaria and anemia in pregnancy among women attending two selected antenatal 

clinics in Accra and to evaluate the contribution of SP in reducing malaria during pregnancy by 

comparing the hemoglobin levels of pregnant women who take SP with those who do not take the 

medication.  

METHODOLOGY  

Study design   

A case-control study was conducted in Madina among pregnant women in their second and/or third 

trimesters attending antenatal care clinics. Study participants were recruited upon informed consent 

in accordance with the Allied Health Ethical and Protocol Review Committee. The study group 

comprised 110 pregnant women on IPTp-SP, while the control group included 64 pregnant women who 

did not take IPTp-SP. 

Study site   

This study was conducted in the antenatal clinics of two selected hospitals, both in the La-Nkwantanang 

Municipal Assembly. Pentecost Hospital, Madina, is approximately 2 km away to the south of the 

University of Professional Studies, and Madina Polyclinic-Kekele is close to the Madina market and two 

major lorry stations. Both facilities receive attendees from Madina estates, the Madina Zongo 

communities, Ashaley Botwe, Adjiringanor, Ogbojo, and others.  

Data collection methods   

Prior to conducting the survey, all investigators at each hospital received similar training. Each 

questionnaire was independently filled out by two people and subsequently confirmed by a third 

person. An inspector reviewed each filled questionnaire. Structured questionnaires were given to the 

participants to obtain information on socio-demographic characteristics, obstetric history, IPTp-SP 

use, nutritional supplements such as iron and vitamins, medical history such as HIV status, glucose-6-

phosphate dehydrogenase (G6PD) deficiency, sickle cell disease, and other complications, including 

malaria, severe anemia, and helminth infections. The questionnaire also included questions assessing 

the perceptions of the selected women on malaria and anemia.  

Laboratory techniques   

Laboratory work was the main research approach in this study. Blood samples were obtained by 

capillary puncture. Blood films were stained with 10% Giemsa stain for 15 min and examined under a 

x100 microscope with oil immersion for malaria parasites. A thick film was considered negative if it 

showed a number of parasites less than 100 per microscopic field. For quality control, 10% of negative 
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samples and 20% of supposed positive samples were obtained and re-examined with different 

microscopes. The hemoglobin level of pregnant women was measured to the nearest 0.1 g/dl using a 

Hemocue meter.  

Sampling technique and sample size 

The sampling of participants was done using both purposive and stratified random sampling 

techniques. Over a period of two weeks at each facility, a total of 174 pregnant women were sampled 

from both antenatal clinics according to the ratio of their biweekly attendances.  

  Inclusion and exclusion criteria   

 The selection of participants was based on a gestational age of ≥ 13 weeks (second trimester), whether 

primigravida or multigravida, ≥ 18 years of age, who had attended at least one antenatal care  

(ANC) session. Participants who were HIV positive, had sickle cell anemia, and had other 

complications, excluding malaria, such as hemorrhage, sepsis, and helminths infection were not 

selected. 

 

Ethical concerns  

 Permission was sought from the hospital administrators, and ethical issues such as written informed 

consent, privacy, and confidentiality were observed. The purpose and necessity of the research were 

fully explained to the participants, as well as the risks and benefits. Ethical clearance was obtained from 

the Allied Health Ethical and Protocol Review Committee of Radford University College with protocol 

number AHEPR23/02/21.  

Reliability and validity of the study tool  

 This study utilized standard laboratory techniques like Giemsa staining and Hemocue for diagnosing 

malaria and anemia, respectively. These are well-established methods with high sensitivity and 

specificity for parasite detection and hemoglobin quantification. The study also used structured 

questionnaires to assess knowledge and perceptions about malaria in pregnancy. To evaluate the 

reliability of the knowledge and perception questionnaire, a test-retest assessment was conducted with 

a subset of participants completing the survey at two different timepoints; a strong correlation between 

responses at time 1 and time 2 (r = 0.85, p < 0.001) supports the reliability of this tool.  

Data analysis   

All data were entered into and analyzed with SPSS version 23. Frequencies and Pearson's Chi-square 

test were used to compare the relationship between variables. Statistical significance was defined as p 

< 0.05.  

RESULTS 

Relationship between trimester and gravidity  

 A total of 174 pregnant women participated in this study, of which 54 were primigravidae and 120 were 

multigravidae. In the second trimester, there were 22 primigravidae and 44 multigravidae, for a total 

of 66 women, while the third trimester had 32 primigravidae and 76 multigravidae out of a total of 108 

women (Table 1). The results of this study suggest that there is a higher proportion of multigravidae in 

the third trimester than in the second trimester.  

Relationship between species usage and malaria results  

A total of 172 participants tested negative for the malaria parasite test. Of this number, 108 had taken 

SP while 64 had not taken SP. Although the remaining two participants had taken SP, they were positive 

for the malaria parasite test (Table 2). 
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Relationship between species usage, hemoglobin levels and malaria infection  

Blood samples for hemoglobin estimation  were  obtained from all participants in both facilities. The 

majority of the women on SP had normal hemoglobin levels compared to those not on SP (73.6% as 

against 67.2%). 32.8% of those who had not taken SP, as well as 24.6% of those on SP, had low 

hemoglobin values, and 1.8% of participants on SP had values above the normal range (Table 3). Two 

of the samples collected from women on IPTp-SP were positive for malaria, while no positive result was 

recorded from those not on SP (Figure 1). The general prevalence of malaria in this study was 1.2%.   

Table 1. Distribution of pregnant women by trimester and gravidity.  

  
Trimester  Total  

 Second trimester  22  44  66  

 Third trimester  32  76  108  

 Total  54  120  174  

 
   Table 2. Distribution of pregnant women by SP usage and malaria parasite.  

 Total  

 Yes  108  2  110  

 No  64  0  64  

 Total  172  2  174  

 

   Table 3. Hb levels of study participants per usage of SP.  

     

 Percent    Percent    

 Yes  81  73.6    27  24.6    2  1.8  110  

 No  43  67.2    21  32.8    0  0.0  64  

 Total  124  71.2    48  27.6    2  1.2  174  

Relationship between species usage, species dosage, hemoglobin levels and trimester  

 During the initial prenatal visit, measuring hemoglobin is a common test among pregnant women to 

assess physical health and anemia. Thus, this study focused on hemoglobin levels during the second 

and third trimesters (Table 4 and Figure 2).  

The hemoglobin levels were also monitored across the various trimesters with respect to the SP dosage 

taken by the participants (Table 6). 

Knowledge and perception of pregnant women on malaria and anemia 

Out of 174 participants, 90.8% reported malaria to be caused by bites from infected mosquitoes, with 

72.4% reporting that pregnant women, children, and newborns were at the most risk of malaria. 67.2% 

of the participants knew malaria is dangerous to the mother and transmissible to the fetus. 63.2% 

agreed that a pregnant woman with malaria is prone to having anemia. On average, 78.8% of pregnant 

Gravidity   
Primigravida   Multigravida   

Variable   
Malaria parasite   

Negative   Positive   

Usage of  
SP   

HB Level   
Total   Normal   Low   High   

Frequency   Frequency   Frequency   Percent   
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women have sufficient knowledge and a good understanding of malaria and anemia during pregnancy. 

Apart from the usage of SP that had a significant correlation with the trimester of pregnancy (α = 0.05, 

p < 0.05), all other parameters analyzed in this study showed no significant correlation.  

DISCUSSION  

 In Ghana, malaria is the leading cause of disease and death, having an adverse effect on various 

sociodemographic categories. It adds to the nation's comparatively high maternal mortality rate, which 

accounts for 11% of all deaths among pregnant women (Wilson et al., 2011). Although anemia is still a 

serious problem in sub-Saharan Africa, malaria is a major cause of maternal and perinatal morbidity 

and mortality in these countries (Asa et al., 2008). WHO emphasizes that each pregnant woman should 

receive IPTp-SP at each ANC  

visit after quickening, which, in practice, leads to two or  three doses during the course of the pregnancy 

(World Health Organization, 2018). This recommendation is based on reports of beneficial effects of 

IPTp-SP in preventing maternal malaria and improving pregnancy outcome in studies conducted in 

Africa (Asa et al., 2008). This study aimed at investigating the comorbidity of malaria and anemia 

among pregnant women reporting to antenatal   clinics   of   two   hospitals  in  Madina,  AccraGhana. 

One hundred and seventy-four (174) expectant mothers who were eligible for SP partook in the study, 

but only 110/174 had used the drug. A study in Ghana by Ekene et al. (2015) reported low usage among 

pregnant women. This may be attributed to late and inconsistent visits to ANC clinics. Whereas this 

study did not collate data on visit frequency, previous reports show late ANC clinic  accession   and  

lesser  visits  lower  patronage   of IPTp SP (Anchang-Kimbi et al., 2014).      

This study revealed that the majority of the study participants who were on SP were in their third 

trimester (Table 5), and this is similar to the findings of Ekene et al. (2015). Gestation was markedly 

associated with IPTp use. Although the difference in mean hemoglobin across both trimesters in this 

study was statistically insignificant, the few studies investigating hemoglobin levels and obstetric 

outcomes revealed inconsistent results due to significant disparities in study designs, sample sizes, 

populations, and the time of hemoglobin assessment. In this current study, a large proportion of 

pregnant women in their third trimester who were taking IPTp-SP had normal hemoglobin levels 

compared to those who were not taking IPTp-SP; an observation explainable by a longer duration of 

therapy, thus more doses of SP for compliant mothers by the third trimester. Although two pregnant   

women   in  this  study  had  high  hemoglobin, increased maternal hemoglobin has not garnered as 

much concern as anemia due to the likelihood that it may be seen as a sign of adequate nutrition. The 

efficacy of IPTp-SP in lowering the prevalence of maternal anemia will enhance pregnancy outcomes 

(Shulman et al., 1999). In this study there was an increase in anemia in pregnant women without SP 

than pregnant women on SP. The lower rate of anemia in pregnant women on SP and severe anemia 

observed among pregnant women without SP was consistent with the findings reported earlier in 

Malawi, where the use of SP was associated with a higher maternal hemoglobin level (Kalilan et al., 

2010). Research studies in Nigeria (Asa et al., 2008), Kenya and other regions of Africa, demonstrate 

that it is effective in reducing the risk of anemia among pregnant women (Steketee et al., 2001; 

Kayentao et al., 2005). The results from this study demonstrate the effectiveness of SP in reducing    the    

prevalence   of   malaria   and   a   viable technique for lowering the risk of anemia. 
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Conclusion  

 The study suggests that a significant number of pregnant women in their third trimester, who were 

taking IPTp-SP, had normal hemoglobin levels compared to those who were not taking IPTp-SP. 

Although two pregnant women in this study had high hemoglobin levels, increased maternal 

hemoglobin has not garnered as much concern as anemia due to the likelihood that it may be seen as a 

sign of adequate nutrition. The efficacy of IPTp-SP in lowering the prevalence of maternal anemia will 

enhance pregnancy outcomes (Shulman et al., 1999). In this study, there was an increase in anemia in 

pregnant women without SP than pregnant women on SP. The lower rate of anemia in pregnant women 

on SP and severe anemia observed among pregnant women without SP was consistent with the findings 

reported earlier in Malawi, where the use of SP was associated with a higher maternal hemoglobin level 

(Kalilan et al., 2010). Research studies in Nigeria (Asa et al., 2008), Kenya, and other regions of Africa 

demonstrate that it is effective in reducing the risk of anemia among pregnant women (Steketee et 2001; 

Kayentao et al., 2005). The results from this study demonstrate the effectiveness of SP in reducing the 

prevalence of malaria and a viable technique for lowering the risk of anemia.  

CONFLICT OF INTERESTS 

The authors have not declared any conflict of interests.  

ACKNOWLEDGEMENT   

The authors thank the women who provided consent to participate and authorities of the two hospital 

facilities involved in this study.  

REFERENCES 

Afrane YA, Githeko AK, Yan G, Zhou G (2014). Clinical malaria case definition and malaria attributable 

fraction in the highlands of western Kenya. Malaria Journal 13:405.   

American College of Obstetricians and Gynecologists (ACOG) (2017). Committee Opinion No. 700: 

Methods for estimating the due date.  

 Obstetrics  and  Gynecology  129:e150-4. doi: 10.1097/AOG.0000000000002046   

Aminatou K, Dara A, Doumbo KO, Djimde AA, Gemert VGJ, Luty A, Niangaly H, Sauerwein R, 

Siebelink-Stiter V-BVDM (2010). Sulphadoxime pyrimethamine impairs Plasmodium 

falciparum infectivity and Anopheles mosquito survival. International Journal of Parasitology 

40(10):1221-1228.   

Anchang-Kimbi JK, Achidi EA, Apinjoh TO (2014). Antenatal care visit attendance, intermittent 

preventive treatment during pregnancy (IPTp) and malaria parasitaemia at delivery. Malaria 

Journal 13:162.   

Anto OF, Boateng IO (2017). Intermittent preventive treatment of malaria in pregnancy. Malaria 

Journal 16:323.   



Journal of Multidisciplinary Health and Medical Studies 
Vol. 12 No. 2 | Imp. Factor: 6.929 

                                                                                                                             DOI: https://doi.org/10.5281/zenodo.14228187 

Copyright: © 2024 Continental Publication 

 
27 

Apte JK, Katona P (2008). The Interaction between Nutrition and Infection. Clinical Infectious 

Diseases 46(10):1582-1588.   

Asa OO, Onayade AA, Fatusi AO, Ijadunola KT, Abiona TC (2008). Efficacy of intermittent preventive 

treatment of malaria with sulphadoxine-pyrimethamine in preventing anaemia in pregnancy 

among Nigerian women. Maternal and Child Health Journal 12:692698.   

Castro-Gomes T, Mourao LC, Melo GC, Monteiro WM, Lacerda MV, Braga EM (2014). Potential 

immune mechanisms associated with anemia in Plasmodium vivax malaria: a puzzling question. 

Infection and Immunity 82(10):3990-4000  

Celen S, Dover N, Danisman N, Goker U, Seckin B, Yenicesu Okan (2012). Utility of first trimester 

ultrasonography before 11 weeks of gestation. International Scholarly Research Network 

2012(ID 308759):1-6  

Chalwe V, Craig AS, Filler SJ, Kamuliwo KBL, Mace KE, Meshnick SR, Nambozi M, Tan KR, Taylor SM, 

Wiegand RE (2014). Efficacy of sulfadoxime pyrimethamine of intermittent preventive 

treatment of malaria in pregnancy, Mansa, Zambia. Malaria Journal 13:227.   

Crans WJ (2004). A classification system for mosquito life cycle: Life cycle types for mosquitoes of the 

northeastern United States. Journal of Vector Ecology 29(1):1-10.   

Ekene KN, Richmond A, Verner NO, Alexander E-Y, Johnson NB (2015). Effectiveness of Intermittent 

Preventive Treatment in Pregnancy with Sulphadoxine-Pyrimethamine against Submicroscopic 

falciparum Malaria in Central Region, Ghana. Journal of Parasitology Research Article ID 

959427, 6 pages, 2015.   

Guyatt HL, Snow RW (2004). Impact of Malaria during Pregnancy on Low Birth Weight in Sub-Saharan 

Africa. Clinical Microbiology Review 17(4):760-769.   

Kalilan IL, Mofolo I, Chaponda M, Rogerson SJ, Meshnick SR (2010). The effect of timing and 

frequency of Plasmodium falciparum infection  during   pregnancy   on   the   risk  of  low  birth  

weight  and maternal anemia. Royal Society of Tropical Medicine and Hygiene 104(6):416-422.   

Kayentao K, Kodio M, Newman RD, Maiga H, Doumtabe D, Ongoiba A, Coulibaly D, Keita AS, Maiga 

B, Mungai M, Parise ME, Doumbo O (2005). Comparison of intermittent preventive treatment 

with chemoprophylaxis for the prevention of malaria during pregnancy in Mali. The Journal of 

Infectious Diseases 191(1):109-116. Lane DR, Vieth JT (2014). Anemia. Emergency Medicine 

Clinics of North America 32(3):613-628.  

Mikomangwa WP, Ntahondereye L, Sudi E (2020). Effect of sulfadoxine-pyrimethamine doses for 

prevention of malaria during pregnancy on birth outcomes: A cross-sectional study from 

Rwanda. Malaria Journal 19(1):331.   



Journal of Multidisciplinary Health and Medical Studies 
Vol. 12 No. 2 | Imp. Factor: 6.929 

                                                                                                                             DOI: https://doi.org/10.5281/zenodo.14228187 

Copyright: © 2024 Continental Publication 

 
28 

Ministry of Health, Ghana (2005). Intermittent preventive treatment of malaria in pregnancy. 

https://www.moh.gov.gh/wp-content/uploads/2016/02/Training-Manual-for-Preventive-

Malaria.pdf 

National Malaria Prevention Control (2017). World malaria report. Retrieved from 

http://www.ghanahealthservice.org/ghssubcategory.php?cid=41    

Okell LC, Griffin JT, Roper C (2017). Mapping sulphadoxinepyrimethamine-resistant Plasmodium 

falciparum malaria in infected humans and in parasite populations in Africa. Scientific Reports 

7(1):7389.  

Omics international (2014). Nutrition in pregnancy peer-review journals. 

https://www.omicsonline.org/nutrition-disorder-and-therapy/nutritionin-pregnancy-

peerreview-journals.php   

Phillips M, Burrows J, Manyando C (2017). Malaria. Nature Reviews Disease Primers 3:17050 .   

Shulman CE, Dorman EK, Cutts F, Kawuondo K, Bulmer JN, Peshu N, Marsh K (1999). Intermittent 

sulphadoxine-pyrimethamine to prevent severe anemia secondary to malaria in pregnancy: a 

randomized placebo-controlled trial. Lancet 353(9153):632-636.   

 Steketee RW, Nahlen BL, Parise ME, Menendez C (2001). The burden of malaria in pregnancy in 

malaria-endemic areas. The Intolerable Burden of Malaria: A New Look at the Numbers: The 

American Journal of Tropical Medicine and Hygiene Supplement 64 (1). Theodore HT, Elena 

AV, Matan JC (2023). The New Public Health (Fourth Edition).   

White NJ, Pukrittyakamee S, Hien TT, Faiz MA, Mokuolo OA, Dondorp AM (2014). Malaria. The Lancet 

3839(9918):723-727.   

Wilson NO, Ceesay FK, Obed SA, Adjei AA, Gyasi RK, Rodney P, Stiles JK (2011). Intermittent 

preventive treatment with sulfadoxinepyrimethamine against malaria and anemia in pregnant 

women. The American Journal of Tropical Medicine and Hygiene 85(1):12.   

World Health Organization (2016). Recommendations on antenatal care for a positive pregnancy 

experience. Nutrition and Pregnancy. 

https://www.who.int/publications/i/item/9789241549912  

World Health Organization (2017). Malaria in HIV/ AIDS patients. 

http://www.who.int/malaria/areas/high_risk_groups/hiv_aids_patients/ en/   

World Health Organization (2018). Intermittent preventive treatment in pregnancy  (IPTp). 

http://www.who.int/malaria/areas/preventive_therapies/pregnancy/en/  

https://www.moh.gov.gh/wp-content/uploads/2016/02/Training-Manual-for-Preventive-Malaria.pdf
https://www.moh.gov.gh/wp-content/uploads/2016/02/Training-Manual-for-Preventive-Malaria.pdf
https://www.moh.gov.gh/wp-content/uploads/2016/02/Training-Manual-for-Preventive-Malaria.pdf
https://www.moh.gov.gh/wp-content/uploads/2016/02/Training-Manual-for-Preventive-Malaria.pdf
https://www.moh.gov.gh/wp-content/uploads/2016/02/Training-Manual-for-Preventive-Malaria.pdf
https://www.moh.gov.gh/wp-content/uploads/2016/02/Training-Manual-for-Preventive-Malaria.pdf
https://www.moh.gov.gh/wp-content/uploads/2016/02/Training-Manual-for-Preventive-Malaria.pdf
https://www.moh.gov.gh/wp-content/uploads/2016/02/Training-Manual-for-Preventive-Malaria.pdf
https://www.moh.gov.gh/wp-content/uploads/2016/02/Training-Manual-for-Preventive-Malaria.pdf
https://www.moh.gov.gh/wp-content/uploads/2016/02/Training-Manual-for-Preventive-Malaria.pdf
https://www.moh.gov.gh/wp-content/uploads/2016/02/Training-Manual-for-Preventive-Malaria.pdf
https://www.moh.gov.gh/wp-content/uploads/2016/02/Training-Manual-for-Preventive-Malaria.pdf
https://www.who.int/publications/i/item/9789241549912
https://www.who.int/publications/i/item/9789241549912
http://www.who.int/malaria/areas/preventive_therapies/pregnancy/en/
http://www.who.int/malaria/areas/preventive_therapies/pregnancy/en/

