A COMPARATIVE STUDY ON HEALTH EDUCATION INTERVENTION ON MALARIA PREVENTION IN COMMUNITIES

ABSTRACT

Malaria accounts for 1 million deaths among children under five annually. It has been shown that improving home treatment and preventing delays in seeking treatment, by teaching women to respond promptly when their children have fever, can decrease malaria related complications and mortality. This study looks at the impact of health education on knowledge of malaria: its recognition, treatment and prevention among caregivers of children under five in Awka North in Anambra Nigeria. The study was a community based intervention study conducted in three stages: A preintervention stage, where 150 caregivers, were selected through a multistage sampling technique from the households containing children under five. Information for the baseline was collected through an interviewer administered semi-structured questionnaire. The intervention consisted of a series of health education sessions designed based on findings from the pre-intervention stage. The postintervention impact assessment was conducted using a modified version of the questionnaire used in the pre intervention stage. Malaria was recognized as one of the diseases that cause fever in community by all the respondents. Sixty-one (40.6%) had adequate knowledge concerning malaria causation, transmission, prevention and treatment. Twenty eight (56%) of respondents reported Self-treatment. There was a statistically significant relationship between years of formal education and first line treatment option (P = .012). Thirty-four (68%) mothers acted within eight hours of onset of fever. The intervention had an effect on perception (P < .001), knowledge (P < .001), malaria prevention practice (P = .001), first line treatment option (P = .031) and the type of treatment given to the children with fever (P = .048). Health education impacted positively caregivers’ knowledge of malaria and their willingness.

CHAPTER ONE

INTRODUCTION

1.1. Background to the Study

Nigeria is a nation fill with vegetation and water bodies; this is usually pronounced in the eastern and the southern part of the country. This is usually good for the people living in such environment in terms of agriculture and good weather condition; even with these advantages there are more disadvantages to this gift of nature.

Some of the disadvantages include diseases presented by most of the water bodies especially the stagnant ones. But for the purpose of this study we shall focus on malaria as one of the advantages faced by the inhabitants of this environment.

From the statistics of world health organization (WHO); it reads that malaria is mostly found throughout the tropical and sub-tropical regions of the world and this ugly disease has causes more than three hundred (300) to about five hundred (500) million acute illness. The study went further to state that more than one million deaths from this population are noticed annually.

The study states that about 30 to 40 percent of the world population is that are living in most of the poorest countries are liable to be infected with malaria parasite. The malaria parasite spread more far more than four times living with most deadly diseases like Acquired Immune Deficiency Syndrome (AIDS), Leprosy, measles, tuberculosis, whooping cough etc. combined together today.

It is general noticed that most young mother of under three to five in the six geo-political zones in Nigeria have neglected this issue of malaria parasite and the preventive methods as recommended by the world health organisation (WHO).

Most health organisations have been trying to control the effect of this malaria parasites; the national malaria situation survey relating to the preventive health behaviour in malaria shows that there have been a poor use of mosquito net among parents of under five in the six geo-political zones in Nigeria; the study shows that a percentage below 10% was recorded for the parents of under-five that uses mosquito nets.

The survey went on to show that some of the preventive measures that were reportedly adopted included the use of the following: Windows- 16.5%, door nets –15.6%, insecticide and aerosol –33.8%, mosquito repellents about 22.7% and herbs were about 23.0%.

Malaria is the most occurring parasitic endemic disease in Africa, although it is preventable, treatable and curable, but yet it is one of the major health problems in Nigeria. The malaria effect and signs in the country is getting worse despite numerous interventions that have been used for the prevention. The blockage to the success of some the interventions are observed to be socio-cultural, economic and political in nature. Malaria is stated to be  the most alarming cause of death and deformity in children under five in the country. In Nigeria today, modern medicine tends to interpret health in terms of medical interventions, and discuss more on the importance of medical technologies. It is mostly ideal to promote the concept and qualities of health as a result of the interaction of human beings and their surrounding environment. Behavioural change communication aimed at making sure that individuals, families, communities and health workers are taking preventive measures to prevent disease, improve on their knowledge of malaria and use of antimalarial drugs accordingly. There should be more efforts to facilitate a smooth transition into the use of Arthemisin based combination theraphy (ACTs). Intensive BBC and capacity development should be directed towards the user of the malaria drugs and all cadres of health providers through under listed means.

Today if we decide to compare Africa with the rest of the world we will see to it that African have a greater burden of the issue of malaria; in Africa and other south of Sahara, it is noticed that malaria infections caused by plasmodium falciparum is most severe and posed danger to the lives of the people in that environment.

In Nigeria today poor infrastructures like good hospital tends to increase the campaign against malaria. We have only noticed few benefits from the history on the fight against malaria in most part of Nigeria.

Series of programme have been implemented to see to the complete eradication of malaria parasite one of these programme is the Roll Back Malaria; this strategy in its own way played an important role in the complete detection and eradication of malaria parasite though rapid treatment, multiple prevention, good action, flexible and dynamic global movement. In Nigeria there should be need for the involvement of community health worker as they will help in the completion and ease of service to fight against mosquito infection in most of the communities in Nigeria. Community health workers help in delivery of health services in general, and preventive health measures, in particular.

The involvement of community workers helps mediate socioeconomic differences within communities, the overall health improvements achievable through community-based interventions by the federal government of Nigeria, the world health organisation and the community workers tends to be on the increase. 

The study tend to put Yola South into consideration to elicit information on the understanding of both behavioural and non-behavioural factors that are crucial for the design of appropriate interventions for tackling malaria. This study also aims to assess the effect of health education intervention on malaria prevention in communities in Yola South.

1.2 Statement of Problem

In the world today the mortality rate from the malaria is running into millions; this disease is becoming a huge burden for people in Africa and other under developed countries; because of this, the economic development of this region is growing at a lower rate.

In Nigeria today according to the National Malaria Control Programme; malaria parasite is responsible for more than sixty percent outpatient that visits; there have also been recorded that at least 24% of children dies on yearly bases from malaria. The federal government of Nigeria has recorded about more than 130 million naira annually according to (Pharmanews, 2003) in terms of treatment costs, cost for prevention and loss of man-hours put into malaria programme.

As at April in the year 2000, the international community and most of the African nations met at a summit in Abuja, Nigeria, the essence of the meeting was to see how to reduce the mortality rate among the African peoples by malaria. Recently the federal government of Nigeria has introduced health education programme and community workers with effort to reduce the burden place on the people of Adamawa state by malaria. The federal government of Nigeria through the WHO has come up with strategy that will run from 2016 to 2030 to see how to reduce the effect of malaria to at least 90%, they also plan to reduce mortality rate from malaria to at least 90%. Some time ago the aim of malaria prevention seems like a waste of time and resources but with these new strategies by the federal government of Nigeria by the introduction of health education programme and with the help of community workers, the new strategy might be successful. This study is therefore interested in the comparative investigation of the previous method used by the federal government of Nigeria in the fight against malaria and the introduction of health education and community workers using Yola South as a case study.

1.3 Purpose of the Study

The aim of the study a comparative study on health education intervention on malaria prevention in communities in Nigeria is stated below:

1. To examine the role of health education intervention on the control of malaria

2. To determine the effect of community workers on the control and prevention of malaria in Yola South.

3. To discuss the roles of community workers in socio economic development of Yola South.

4. To determine the effect of malaria parasite on human health

5. To determine the difference between the Roll Back Malaria (RBM) programme and the introduction of health education and community workers.

6. To discuss the help of the federal government through the world health organisation (WHO) in the prevention and control of malaria.

1.4 SIGNIFICANCE OF STUDY

The study will be of immense benefit to both researchers, students, the communities of Yola South and the nation as a whole as it will discuss the various ways of malaria prevention, the study will also the need for the services of community workers in the prevention of malaria in the community, the study will also discuss the effect of malaria on human health. Finally the study will discuss the difference between the Roll Back Malaria (RBM) programme and the introduction of health education and community workers.

1.5 RESEARCH QUESTION

In order to achieve the above stated objectives the study came up with the following questions:

1. What is the role of health education intervention on the control of malaria?

2. What is the effect of community workers on the control and prevention of malaria Yola South?

3. What is the effect of malaria parasite on human health?

4. Is there any difference between the Roll Back Malaria (RBM) programme and the introduction of health education and community workers?

5. What are the roles of community workers in socio economic development of Yola South?

6. What are the roles of the federal government of Nigeria and the world health organisation (WHO) in the prevention and control of malaria?

1.6 SCOPE OF STUDY

The study will be limited to health education intervention in communities of Yola South.

CHAPTER TWO 

LITERATURE REVIEW

Definition 

Earlier theories were that malaria was caused by bad air ("mala aria" in Italian) (CDC-a, 2012). The parasites in the blood were first seen in 1880 by French army surgeon Alphonse Laveran, who was looking for a bacterial cause of malaria. He is immediately realized that parasites rather than bacteria were responsible for the disease (Ridley, 2012). Malaria parasites are micro-organisms that belong to the genus Plasmodium. There are more than 100 species of Plasmodium, which can infect many animal species such as reptiles, birds and various mammals. Four species of Plasmodium have long been recognized to infect humans in nature. In addition, there is one species that naturally infects macaques which has recently been recognized to be a cause of zoonotic malaria in humans (CDC-b,2012 ). The species infecting humans are: 

P. Falciparum, which is found worldwide in tropical and subtropical areas. It is estimated that every year approximately 1 million people are killed by P. Falciparum, especially in Africa where this species predominates. P. Vivax, which is found mostly in Asia, Latin America and in some parts of Africa. Because of the population densities especially in Asia it is probably the most prevalent human malaria parasite. P. ovale is found mostly in Africa (especially West Africa) and the islands of the western Pacific. It is biologically and morphologically very similar to P. vivax. However, differently from P. vivax, it can infect individuals who are negative for the duffy blood group, which is the case for many residents of sub-Saharan Africa. This explains the greater prevalence of P. ovale (rather than P. vivax ) in most of Africa. P. malariae, found worldwide, is the only human malaria parasite species that has a quartan cycle (threeday cycle). P.knowlesi is found throughout Southeast Asia as a natural pathogen of long-tailed and pig-tailed macaques. It has recently been shown to be a significant cause of zoonotic malaria in that region, particularly in Malaysia. P.knowlesi has a 24-hour replication cycle and so can rapidly progress from an uncomplicated to a severe infection; fatal cases have been reported (CDC-b, 2012). 

2.2 Malaria Transmission

The malaria parasite typically is transmitted to people by mosquitoes belonging to the genus Anopheles (NIH-b, 2009). The female anopheles mosquito is the chief vector and the most common means for transmitting malaria to humans. Some 60 species of this mosquito have been identified as vector for malaria. The infection is transmitted by the bite of an infected female anopheles mosquito (Ridley, 2012). The mosquito most frequently bites at dawn and at dusk, as this is the most active feeding times for mosquitoes. The mosquito is infected by biting a patient infected with malaria, where it aspirates the sexual forms of the parasite, the gametocyte continue the sexual phase of the cycle and the sporozoites fill the salivary glands of the infested mosquito (Ridley, 2012). In rare cases, a person may contract malaria through contaminated blood. Malaria also may be transmitted from a mother to her fetus before or during delivery ("congenital" malaria). Because the malaria parasite is found in red blood cells, malaria can also be transmitted through blood transfusion, organ transplant, or the shared use of needles or syringes contaminated with blood (NIH-b, 2009). 

2.3 Malaria life cycle 

The life cycle is a very complex one that begins when an infected anopheles mosquito injects sporozoites, the infectious stages, into the blood of it is host (Ridley, 2012). 

2.3.1 Sporozoites in the skin 

Malaria infection is initiated upon deposition of sporozoites into the vascular tissue of the skin from the salivary glands of a female mosquito as it probes a blood meal. Within one minute, the sporozoites become highly motile, traverse the capillary wall and enter the blood stream (Lamb, 2012). Sporozoite injected into the blood stream leave the blood vascular system within 40 minutes and subsequently invade the parenchymal cells of the liver (John and Petri, 2006). 

2.3.2 Liver- stage malaria 

Once in the liver, sporozoite glide along the sinusoidal epithelium traversing several kupffer cells (resident liver macrophage) before invading a final hepatocyte, in which a parasitophorus vacuole (pv) forms (Lamb, 2012). They undergo a process of multiple nuclear division, followed by cytoplasmic division (schizogony) (Greenwood et al., 2012). The infected hepatocyte then grows into a large exo-erythrocytic form, which eventually gives rise to between 10,000 and 20,000 merozoites over a 7-10 day time period. The liver stage of the life cycle is not associated with notable disease in malaria infection, but allows the parasite to multiply. Relapsing malaria infections caused by P.vivax and P.ovale arise from arrested liver-stage parasites known as hypnozoites, which are generally resistant to anti-malarial drugs (Lamb, 2012). 

2.3.3 Asexual erythrocytic cycle 

Once merozoites burst from hepatocyte they invade red blood cells 

(RBCs) and enter into the asexual erythrocytic cycle. Invasion of new RBCs by merozoites involves secretion of proteases from structures found at the apical end of the merozoites called micronemes, rhoptries and dense granules. One of the major surface proteins of merozoites is a 200 KDa protein called merozoite surface protein (MSP)-2. This protein is essential for asexual cycling in RBC stages; it is proteolytically processed in a number of stages after it reaches the merozoite surface, a process necessary for invasion. P.vivax requires the presence of a glycoprotein on the RBC surface (known as Duffy antigen ) to attach. This species is not a major contributor to the malaria burden across subSaharan Africa, where most of the population are of the Duffy-negative blood type, making their RBCs refractory to invasion by P.vivax. RBCs do not have nuclei and are essentially metabolically inactive cells. Replicating parasites obtain the amino acids they require by digesting haemoglobin. At schizogony, once infected RBCs burst, between 10-32 merozoites are released, and these invade fresh RBCs to begin a new erythrocytic cycle (Lamb, 2012). 

2.3.4 Transmission back to mosquitoes 

A small proportion of infected RBC differentiate in to transmissible male and female gametocytes, but the exact molecular cues leading to the development of male and female gametocyte are unknown. Once inside the mosquito midgut, the temperature shift and pH change induces gametogenesis and fertilization leading to the formation of motile diploid ookinetes that leave the blood meal bolus and traverse the midgut epithelium to become sessile oocysts. Over 10-14 days sporozoite develop within the oocyst via mitosis, and these escape via an enzymatic process into the mosquito body cavity. The sporozoites circulate via the haemolymph and attach onto the basal lamina of the mosquito salivary glands, ready for introduction into the next host (Lamb, 2012) (figure 2.).
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Figure (2.): Life cycle of malaria (CDC-c, 2012). 

2.4  Pathogenesis, pathology and symptomatology

The pathogenic effect of a malarial infection have been considered to be directly related to hemolysis of infected red cell and uninfected cell,  liberation of the metabolites of the parasite and the immunologic response of the host to this antigenic material and the formation of malarial pigment, additionally, in falciparum malaria the phenomenon of cytoadherence is basic to the locally diminished tissue perfusion seen in it is more severe complications, cytoadherence is the result of the expression on the surface of the parasitized red cell of strain and stagespecific parasite-derived ligands, which adhere to a specific receptor complex on the endothelial cells. In persons subjected to repeat attack of malaria anaemia is disproportional  to the number of  red blood cells infected, and indicates that non infected red blood cells may become sensitized and be destroyed (John and Petri, 2006). 

2.4.1 The classical symptoms of malaria 

The clinical symptoms of malaria are primarily due to schizont rupture and destruction of erythrocytes (Trampuz et al., 2003). Malaria typically produces a string of recurrent attacks, or paroxysms, each of which has three stages-chills, followed by fever and then sweating. Along with chills, the person is likely to have headache, malaise, fatigue, muscular pains, occasional nausea, vomiting and diarrhea. Within an hour or two, the body temperature rises, and the skin feels hot and dry. Then, as the body temperature falls, a drenching sweat begins. The person, feeling tired and weak, is likely to fall asleep. The symptoms first appear some 10 to 16 days after the infectious mosquito bite and coincide with the bursting of infected red blood cells (RBCs). When many RBCs are infected and break at the same time, malaria attacks can recur at regular time periods-every two days for P.vivax malaria and P.ovale and every three days for P.malariae (NIH-c, 2009). 

2.4.2 Severe malaria 

Almost all severe forms and deaths from malaria are caused by P.falciparum. Rarely, P.vivax or P.ovale produce serious complications, debilitating relapses and even death (Trampuz et al., 2003). 

2.4.2. Complications in patients with severe malaria 

2.4.2.1 Cerebral malaria 

This has a high case fatality and is a pathological condition resulting from infection with P.falciparum. A number of  hypotheses have been proposed to explain the phenomenon of cerebral malaria, but in general it is thought to stem from immune responses against sequestered infected RBCs (Lamb, 2012). The onset may be dramatic with a generalized convulsion, or gradual with initial drowsiness and confusion, followed by coma lasting from several hours to several days (Trampuz et al., 2003). Sections of brain tissue from fatal P.falciparum infections reveal microvascular obstruction in the brain due to the accumulation of sequestered infected RBCs, autoagglutinates (where by infected RBC adhere to each other) and rosettes of infected RBCs, as well as infiltrates of lymphocytes. Brain-resident macrophages, or macrophage/monocyte population that migrate to the brain tissue as a result of inflammatory immune responses against sequestered infected RBCs, directly contribute to the pathogenesis of cerebral malaria (Lamb, 2012). 

2.4.2.2 Severe anaemia

Severe malarial anaemia (SMA) is often associated with chronic and repeated infections of malaria, and it can lead to a drop in haemoglobin in the blood to <5 g/dl (normal value are between 10-15 g/dl for humans). Anaemia in malaria infection can be due to loss of RBCs during parasite replication, as well as removal of infected RBCs as part of  immune mediated clearance mechanism. In addition, increased phagocytic mechanisms in the spleen lead to premature clearance of un infected RBCs; around ten times more uninfected RBCs are removed from the circulation that infected RBCs. RBCs loss is normally compensated for by the development and release of new RBCs from progenitor cells in a process known as erythropoiesis. Parasite products such as haemozoin, and anti-malarial immune responses to these products, can depress normal haematopoietic mechanisms in the bone marrow and spleen (Lamb, 2012). 
2.4.2.3 Renal complications 

Acute renal failure is usually oliguric (<400 ml/day) or anuric (<50 ml/day), rarely nonoliguric, and may require temporary dialysis. Urine sediment is usually unremarkable. In severe cases, acute tubular necrosis may develop secondary to renal ischemia. The term 'blackwater fever' refers to passage of dark red, brown, or black urine secondary to massive intravascular hemolysis and resulting hemoglobinuria. Usually, this condition is transient and not accompanied by renal failure (Trampuz et al., 2003). 

2.4.2.4 Pulmonary complications 

Acute lung injury usually occurs a few days into the disease course. It may develop rapidly, even after initial response to antimalarial treatment and clearance of parasitemia. The first indications of impending pulmonary edema include tachypnea and dyspnea, followed by hypoxemia and respiratory failure requiring intubation. Pulmonary edema is usually noncardiogenic and may progress to acute respiratory distress syndrome (ARDS) with an increased pulmonary capillary permeability.  Acute lung injury is defined as the acute onset of bilateral pulmonary infiltrates with an arterial oxygen tension/fractional inspired oxygen ratio of 300 mmHg or less, a pulmonary artery wedge pressure of 18 mmHg or less, and no evidence of left atrial hypertension. ARDS is defined as acute lung injury and an arterial oxygen tension/fractional inspired oxygen ratio of 200 mmHg or less. Volume overload and hypoalbuminemia may aggravate pulmonary capillary leakage. Chest radiograph abnormalities range from confluent nodules to basilar and/or diffuse bilateral pulmonary infiltrates. Noncardiogenic pulmonary edema rarely occurs with P.vivax and P.ovale malaria (Trampuz et al., 2003). 

2.4.2.5 Metabolic acidosis

The development of metabolic acidosis, whereby the pH of the blood lowers due to increased production of hydrogen in the body or defective removal of bicarbonate from the body by the kidneys, is often accompanied by respiratory distress and is strongly correlated with fatal malaria infection. Metabolic acidosis is exacerbated by the lack of circulating RBCs in patients with SMA, due to a reduction in the amount of oxygen delivered to the tissues and anaerobic metabolism. Hypovolaemia, whereby the volume of circulating blood decreases (presumably volume loss is partially due to lost RBC mass), is associated with severe anaemia, and this also exacerbates metabolic acidosis (Lamb, 2012). 

2.4.2.6 Hypoglycemia 

Hypoglycemia is a common feature in patients with severe malaria. It may be overlooked because all clinical features of hypoglycemia (anxiety, dyspnea, tachycardia, sweating, coma, abnormal posturing, generalized convulsions) are also typical of severe malaria itself. Hypoglycemia may be caused by quinine- or quinidine-induced hyperinsulinemia, but it may be found also in patients with normal insulin levels (Trampuz et al., 2003). 

2.5 Immunity to malaria 

Immunity produced following infection with malaria parasites is species specific, stage-specific and strain-specific. Immunity in malaria is of two types: 

2.5.1 Innate immunity 

This refers to inherent, non-immune mechanisms of host defense against malaria. This is due to: age of red blood cells,  P.falciparum infects both young and old red blood cells while P.vivax and P.ovale infect only young erythrocyte and P.malariae only old erythrocyte. Nature of haemoglobin: presence of abnormal haemoglobin like thalassemia haemoglobin and foetal haemoglobin confers resistance against all plasmodium species, while sickle cell anaemia trait and haemoglobin E protect against P.falciparum and P.vivax respectively. Enzyme content of red blood cells: a genetic deficiency known as glucose-6-phosphate dehydrogenase (G6PD) trait confers some protection against P.falciparum infection. This enzyme is essential for respiratory process of the parasite. Presence or absence of certain factors: the presence of the Duffy factor increases the susceptibility to malaria. It is believed that Duffy factor present on the surface of erythrocytes acts as receptor for attachment of malaria parasite (Arora and Arora, 2010). 

2.5.2 Acquired immunity

Acquired immunity in malaria involves both humoral and cellular immunity. Antibodies against sporozoites and asexual and sexual blood stages develop in malaria patients. Antibodies (Immunoglobulin M (IgM), Immunoglobulin G (IgG) and Immunoglobulin A(IgA)) against asexual blood stages may protect by inhibiting red cell invasion and antibodies against sexual stages are believed to reduce malaria transmission. A variety of cellular mechanisms may play a role in conferring protection against malaria. These include natural killer activity and activated macrophages. The latter phagocytose and induce extracellular killing of target cells. T.cells are crucial for malaria immunity. Their major function seems to provide help for the production of antibodies and to activate macrophages. Malaria parasites like many other microorganisms, are capable of periodically changing the expression of their antigens. This provides the parasite with a powerful means for evading host immunity. The ability of P.falciparum to remain sequestered by cytoadherence to the capillary lining of certain tissues is regarded as a selective advantage as such parasites can avoid frequent passage through spleen and thus exposure to immune effector mechanisms. Sequestration does not exist in other human malaria parasites and this is considered the main reason for the difference in disease severity (Arora and Arora, 2010). 

2.6 Malaria diagnosis and treatment

Malaria presents a diagnostic challenge to laboratories in most countries (Singh et al., 2010). Malaria should be considered a potential medical emergency and should be treated accordingly (CDC-d, 2012). 

2.6.1 Clinical diagnosis 

Clinical diagnosis is based on the patient's symptoms and on physical findings at examination. The first symptoms of malaria (most often fever, chills, sweats, headaches, muscle pains, nausea and vomiting) are often not specific and are also found in other diseases (such as the "flu" and common viral infections). Likewise, the physical findings are often not specific (elevated temperature, perspiration, tiredness). In severe malaria (caused by P.falciparum), clinical findings (confusion, coma, neurologic focal signs, severe anemia, respiratory difficulties) are more striking and may increase the index of suspicion for malaria. If possible, clinical findings should always be confirmed by a laboratory test for malaria (CDC-d, 2012). 

2.6.2 Microscopic diagnosis 

The accepted laboratory practice for the diagnosis of malaria is the preparation and microscopic examination of blood films stained with Giemsa, Wright’s, or Field’s stain. Blood obtained by pricking a finger or earlobe is the ideal sample because the density of developed trophozoites or schizonts is greater in blood from this capillary-rich area. Blood obtained by venipuncture collected in heparin or sequestrine (EDTA) anticoagulant-coated tubes is acceptable if used shortly after being drawn to prevent alteration in the morphology of white blood cells (WBC) and malaria parasites. Both thick and thin blood films should be prepared. The thick blood film concentrates the layers of red blood cells (RBC) on a small surface by a factor of 20 to 30 and is stained as an unfixed preparation using Field’s stain or diluted Wright’s or Giemsa stain. The thick blood film provides enhanced sensitivity of the blood film technique and is much better than the thin film for detection of low levels of parasitemia and reappearance of circulating parasites during infection recrudescence or relapse. The lyses of the RBC during the staining process can make the process of scanning for parasites more difficult until experience is gained in finding the parasites among the WBC and platelets. The thin blood film is methanol fixed and stained with diluted Giemsa or Wright’s stain using buffered water at pH 7.2 to emphasize the parasite inclusions in the RBC. Because of the fixed monolayer of RBC available in this procedure, the morphological identification of the parasite to the species level is much easier and provides greater specificity than the thick-film examination. The thin blood film is often preferred for routine estimation of the parasitemia because the organisms are easier to see and count. The ability to count parasites in sequential blood films enables the response to therapy to be monitored, particularly for P.falciparum infections (Moody, 2002). 

Microscopy remains the gold standard for diagnosing malaria infections in clinical practice and research. However, microscopy is labour intensive, requires significant skills and time, which causes therapeutic delays. The objective of obtaining result quickly from the examination of blood samples from patients with suspected malaria is now made possible with the introduction of rapid malaria diagnostic tests (RDTs) (Singh et al., 2010). 

2.6.3 Rapid diagnostic tests (RDTs) 

Several RDTs are available, which are fast, reliable and simple to use and can detect P.falciparum and non-falciparum infections or both (Singh et al., 2010). RDTs are based on the detection of antigens derived from malaria patients in lysed blood, using immunochromatographic methods. Most frequently they employ a dipstick or test strip bearing monoclonal antibodies directed against the target parasite antigens (Arora and Arora, 2010). Immunochromatography relies on the migration of liquid across the surface of a nitrocellulose membrane. Immunochromatographic tests are based on the capture of parasite antigen from peripheral blood using monoclonal antibodies prepared against a malaria antigen target and conjugated to either a liposome containing selenium dye or gold particles in a mobile phase. A second or third capture monoclonal antibody applied to a strip of nitrocellulose acts as the immobile phase. The migration of the antigen-antibody complex in the mobile phase along the strip enables the labeled antigen to be captured by the monoclonal antibody of the immobile phase, thus producing a visible colored line. Migration depends on several physical characteristics of the component reagents, primarily the porosity of the membrane controlling the flow rate and the components of the buffer solution used to transport the labeled antigenantibody complex in the lysed blood sample (Moody, 2002). Malaria antigens currently targeted by RDT are HRP-2, pLDH and Plasmodium aldolase. HRP-2 is a water-soluble protein produced by asexual stages and young gametocytes of P.falciparum. It is expressed on the RBC membrane surface, and because of its abundance in P.falciparum, it was the first antigen to be used to develop an RDT for its detection. The pLDH, an enzyme found in the glycolytic pathway of the malaria parasite, is produced by sexual and asexual stages of the parasite. Different isomers of pLDH for each of the four Plasmodium spp. Infecting humans exist, and their detection constitutes a second approach to RDT development. Several other enzymes of the malaria parasite glycolytic pathway, notably aldolase, have been suggested as target antigens for RDT for species other than P.falciparum (Moody, 2002). 

2.6.4 Buffy coat concentration technique

Centrifuging of EDTA anticoagulated venous blood gives excellent concentration of prasitized red cells just below the white cells and platelets (buffy coat layer). Detection of the parasites in stained buffy coat preparations, especially late stage trophozoites and gametocytes, is often possible when no parasites are found in thick and thin blood films. In buffy coat preparations, phagocytosed malaria pigment is more easily detected because the white cells are also concentrated. While preparations can be made from centrifuging blood in capillary tubes and then breaking the tubes to obtain the buffy coat layer and red cells bellow it, this technique is dangerous and should be avoided. A safer technique by using glass test tubes with EDTA anticoagulated venous blood (Cheesbrough, 1987). 

2.6.5 Quantitative buffy coat technique (QBC)  

The principle of QBC technique is based on the fact that on centrifugation at a high speed, the whole blood separates into plasma, buffy coat and packed red cell layer. Blood cells in the buffy coat layer separated according to their densities. As the parasites within erythrocytes mature, they reduce the buoyant density of infected erythrocyte. These two properties are exploited in QBC technique for malaria diagnosis (Suthar et al., 2013). The use of the dye is based on the premise that infected red cells appear to be less dense than uninfected and is concentrated primarily within the zone at the interface-a small one to two mm region near the top of the RBC column. These parasites fluoresce as green and orange objects because of the uptake of dye (Kocharekar et al., 2014). Certain fluorescent dyes have an affinity for the nucleic acid in the parasite nucleus and will attach to the nuclei. When excited by UV light at an appropriate wavelength, the nucleus will fluoresce strongly. Two fluorochromes have frequently been used for this purpose, acridine orange (AO) and benzothiocarboxypurine (BCP), which are both excited at 490 nm and exhibit apple green or yellow fluorescence. Rhodamine123 is also useful for assessing the viable state of parasites, since its uptake relies on an intact, working parasitic membrane. Several methods have been published in which AO is used either as a direct-staining technique or combined with a concentration method such as a thick blood film. The centrifugal quantitative buffy coat combines an AO-coated capillary tube and an internal float to separate layers of WBC and platelets using centrifugation. Parasites concentrate below this layer of cells, appearing in the upper layer of RBC but also sometimes appearing within the layers of platelets and WBC. Parasites can be viewed through the capillary tube using a special long-focal-length objective (paralens) with a fluorescence microscope (Moody, 2002). 

2.6.6 Polymerase chain reaction (PCR)

PCR cannot strictly be considered a rapid technique for the initial diagnosis of malaria. Its value lies in its sensitivity, with the ability to detect five parasites or less/μl of blood. Nested and multiplex PCR methods can give valuable information when difficult morphological problems arise during attempts to identify parasites to the species level. A number of PCR assays have been developed for the detection of malaria DNA from whole blood as either single or multiplex methods. These assays have been used for the initial diagnosis, following the response to treatment and as sensitive standards against which other nonmolecular methods have been evaluated. The major advantages of using a PCRbased technique are the ability to detect malaria parasites in patients with low levels of parasitemia and identify them to the species level. Infection with five parasites or less per μl can be detected with 100% sensitivity and equal specificity. The additional sensitivity obtained using PCR may provide positive results from subpatent infections. Although many organisms may remain sequestered in the capillary beds, these parasites may be released into circulation but in insufficient numbers to be detected by peripheral-blood microscopy alone (Moody, 2002). Although this technique may be slightly more sensitive than smear microscopy, it is of limited utility for the diagnosis of acutely ill patients in the standard healthcare setting. PCR results are often not available quickly enough to be of value in establishing the diagnosis of malaria infection. PCR is most useful for confirming the species of malaria parasite after the diagnosis has been established by either smear microscopy or RDT (CDC-d, 2012).

CHAPTER THREE

METHODOLOGY

3.1 Study Area

Yola South Local Government Area is one of the active serving twenty-one local government areas with its administrative capital situated in Yola town which falls under Adamawa state central senatorial zone with the Executive Chairman and his Honorable members in charge of the communities and towns grass root development as they are considered the lowest tier of the government following the state and federal government orderly. The widely disputed result of the 2006 national population census put the population of Yola South local government area at 196,197, with 99,814 males and 96,383 females. Yola South local government area has an area of 718 km². The local government area is bounded to the north by Yola North and Girei local government areas, to the east and south by Fufore local government area, and to the west by Demsa local government area. Yola South LGA is sited in the city of Yola consisting districts of Bako, Adarawo, Bole Yolde Pate, Makama i & ii , Namtari, Ngurore, Yolde Kohi, Mbamoi, Namtara, Bbamba, Maalkobhi, Rugange, Sebore, Njoomboliyo, Njombvoli Fulan, Njomboli Fulani etc.
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Map showing Yola South LGA

3.2 Study design
The study was a community-based intervention, with data collected using quantitative methods, and had the following components:

A baseline study to assess the perceptions, knowledge and malaria care seeking practices when children under five have fever. The use of the baseline data to develop and implement a community education program on malaria. A post intervention evaluation of the impact of health education using the same methodology.

3.3 Baseline study

Female caregivers of children under five years were studied. This group forms about 20% of the total population. Minimum sample size calculation was made to determine the size of this population.

3.4 Sample size determination

Sample size was determined using the p value of 54.3% of children with fevers were treated with the correct dose of chloroquine in Yola South LGA Adamawa state in Nigeria 54.3% of children with fevers were treated with the correct dose of chloroquine . The calculated minimum sample size was 150 women. Female caregivers of children under five.

Sampling method

A multistage sampling method was used.

Stage 1

A list of settlements in Yola South L.G.A. was made and one settlement was selected by balloting Mapping of the houses and landmarks were done. Household numbering, listing and census were done A list of households containing children under five years of age was drawn. This formed the sampling frame. The total number of households forming the frame was 623.

Stage 2

From this list 150 households were selected, with the aid of computer generated random numbers on EPI info 2000 statistical package. Only one eligible child per household was used in the study.

A semi-structured questionnaire was interviewer administered. The respondents were female caregivers of children under five.

The questionnaire was pre-tested on 20 women in Bole and Njomboli Fulani. Questions that appeared ambiguous were re-phrased and repetitions removed.

Intervention design

The aims of the intervention are to strengthen the malaria knowledge, practice of prevention and treatment practice concerning malaria among caregivers of children under five.

Targets population

Caregivers of children under five, who responded to the baseline questionnaire. An intervention was designed using the results from the baseline study.

Training

Health education training was done, targeting mothers of children under five and in Maalkobhi. The 150 caregivers were grouped into 8 groups. The training was done at the waiting hall of the Primary Health Care facility (PHC) in Maalkobhi. Two of the PHC staff was recruited to act as translators during the training.

The training consisted of three sessions for each group of caregivers. Each training session lasted 45 minutes to one hour. The training guideline used was adapted from WHO Community health workers’ training manual.

The training was divided into three parts:

Part 1: What malaria is, its causation, transmission and its effects on the family, the community and the nation. Part 2: Recognition of uncomplicated malaria and severe malaria. Danger signs in children under five, action that can be taken at home and dangers of self-treatment. Part 3: Treatment of uncomplicated malaria and prevention of malaria. Posters and chloroquine drug charts were used as teaching aids.

Post intervention impact assessment All caregivers who attended the training were administered the same questionnaire used in the baseline assessment.

Assessment of knowledge

The responses of respondents to knowledge questions were scored. Each correct response received two marks while an incorrect response zero. All scores were summed. Respondents having scores of ≥50% of the total score were classified as having adequate knowledge. Those having scores <50% were classified as having inadequate knowledge

CHAPTER FOUR

RESULT AND ANALYSIS

4.1 Baseline study result

The respondents comprised of 150 women who were caregivers of children under five. Their mean age was 30 ± 6.13 years (range 18-53 years). Sixty (40%) respondents were Amo (one of the minority ethnic groups found in central Nigeria) by ethnicity.

Figure 1. Reasons for choice of first line treatment of malaria in children under 5 years in Maalkobhi
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(53.3%) and 32 (21.3%) of the women were housewives and farmers respectively. 67 (44.7%) had no formal education, Forty-four (29.3%) had some primary education while the rest had at least some secondary education The mean duration of formal education was 4 years (range 1 - 18 years). Malaria was recognized as one of the common and important diseases that cause fever in community by all the respondents. One hundred and fourteen (76%) could name at least 3 correct symptoms of uncomplicated malaria in children namely; fever, loss of appetite, chills and rigors, headaches. One hundred and four (69.3%) of the respondents knew that it was transmitted by mosquito. However, 95(62.7%) of the respondents did not know that malaria was caused by a blood parasite and did not know the exact relationship between malaria and mosquitoes. Sixty-one (40.6%) had adequate knowledge concerning malaria causation, transmission, prevention and treatment.

Fifty (33.3%) children under five had fever in the two weeks preceding the baseline interview. The mean and median age of the children was 23 and 18 months respectively (±19.9 months). Twenty five (50%) of children who had malaria presented with fever and 11(22%) vomiting. At onset of the fever 16(32%) tepid sponged their children or gave an analgesic and 34 (68%) gave their children a cold bath, plenty of fluids to drink or did nothing. Self-treatment was the most popular first line of treatment option 28(56%). Fourteen (28%) visited the patent medicine vendor (PMV), while eight (16%) visited the hospital.

Mothers 19 (38.8%), fathers 8 (16.3%) and PMVs 11(22.5%) did the consultations. Health workers namely doctors, nurses and community health extension workers (CHEWs) consulted in 8 (22.5%). Reasons given for preferences included closeness to their dwelling, familiarity with person consulting, quality of treatment, perceived competence of person consulting and cost of treatment. Chloroquine syrup and injections were popular (Figure1).

Table1. Relationship 
between care
giver’s knowledge and first action taken at home
Twenty five (51%) got better after the treatment while 24(49%) did not. The time interval between onset of illness and consultation was less than 8 hours in 34(68%), between 8 to 24 hours in 8(16%) and more than 24 hours in 8(16%). The second line of action in 12(50%) of the children was the hospital. The main reason given was perceived competence of the staff. Eleven (45.8%) visited the PMVs and 1(4.2%) used left over drugs.

Regarding treatment seeking for children, the first action taken at home was significantly associated with caregiver’s knowledge of malaria (P = .018) (Table 1). Age of mother (P = .333), ethnic group (P = .313) and marital status (P = .064) was not associated with first action taken at home.

A statistically significant association was found between years of formal education and first line treatment option. Women who had less than six years of formal education were more likely to engage in self-treatment of their children. Knowledge about malaria (P = .12), age of mother (P = .32), ethnic group (P = .77) and marital status (P = .332) was not associated with first line treatment option.

The time interval between onset of fever and treatment was not associated with knowledge about malaria (P = .88), age of mother (P = .08), ethnic group (P = .99) and marital status (P = .09). Personnel consulting and cost of treatment in the first treatment option was not significantly associated with knowledge about malaria (P = .33), age of mother (P = .33), ethnic group (P = .08) and marital status (P = .06). Child’s age was not significantly associated with treatment options (P = .07).

Table2. Relationship between caregiver’s knowledge and second line action
Second line treatment option was significantly associated with caregiver’s knowledge (Table 2). There was no association between second line treatment and age of mother (P = .28), ethnic group (P = .22) and marital status (P = .06).

Assessment of impact of intervention

Table 3. Impact of health education on malaria treatment
	Variable
	Before intervention
	
	After intervention

	Action at home
Tepid sponging and PCM
	n
	%
	n
	%

	
	16
	32
	32
	57.1

	Incorrect action including cold baths, Giving plenty of fluids and no action
	34
	68
	24
	42.9

	Total
	50
	100
	56
	100

	Chi square value = 40.051, degree of freedom = 1, P < .001
First line treatment
Self treatment
	28
	56
	1
	1. 8

	PMV
	11
	19.6
	22
	39.3

	Hospital
	11
	19.6
	33
	58.9

	Total
	50
	100
	56
	100

	Chi square value = 70 345, degree of freedom = 2, P = .03
Treatment given
Injection CQ
	5
	10
	3
	5. 3

	Syrup CQ
	21
	36.6
	47
	31.3

	Tablet CQ
	8
	4.1
	2
	3. 5

	Sulphadoxine& pyremetemine
	2
	4.1
	2
	3. 5

	ParacetamolR
	14
	34
	2
	2. 5

	Total
	50
	100
	56
	100

	Chi square value = 3.721, degree of freedom = 4, P = .04
Second line treatment option
Self treatment
	12
	50
	5
	41.7

	PMV
	11
	45.9
	6
	50

	Hospital
	1
	4.1
	1
	8.3

	Total

Binomial Test, degree of freedom = 1, P = .022
	50
	100
	56
	100


CQ = Chloroquine; PCM= Paracetamol
Statistically significant improvement was seen in the first action taken at home after the onset of fever, first line treatment option and treatment given (P = .03 and 0.04 respectively), (Table 4). The dosage of chloroquine given by the mothers did not change significantly (P = .33). Time interval between onset of fever and first treatment action did not change significantly (P = .51),


Discussion of findings

Caregivers acted promptly after the onset of fever. Among those that acted, only 48(32%) took an appropriate action, either tepid sponging the child or giving an analgesic. There was statistically significant relationship between malaria knowledge and first action taken at home. In majority of children, the mothers prescribed and purchased the antimalarials from PMVs.

The reason given by majority of the women was proximity of the drug outlets to their homes and familiarity with the PMVs. Women who were aged 18-42 years were more likely to prescribe and buy drugs from the PMVs themselves, than visit the health care facility.

The cost of antimalarials in the public health care facility was lower than the cost of antimalarials in the drug outlets. The private health care facilities were the most expensive. However, the PMVs were more popular as a first line treatment option and cost of treatment was not associated with choice of treatment options; hence proximity and familiarity may play a greater role in the choice of treatment option. The PMVs due to their familiarity with their customers allow customers to purchase drugs and pay in installments. They also allow customers to purchase part of the full treatment course when they are unable to pay for the full course. This is not possible in the public health facility. Findings from other studies showed that cost of treatment, waiting time and perception of severity of illness were factors associated with choice of treatment options.22,24-27 However, this study may not differ too much from other studies as reasons given can be explained along the same lines.

ParacetamolR was the most popular analgesic while chloroquine was the most popular drug used in Jengre for treatment of malaria. Syrups and injectibles were preferred by the caregivers. Injection use was not high; this is similar to other studies.28-30 Pre-packaged forms of chloroquine were not available in any of the drug outlets in Jengre or any of the health care facilities at the time of the study. This is important as pre-packaging helps ensure adequate dosaging. Syrups are the most popular preparations used in Jengre for children and it has been associated with wrong dosages. It was observed that health facilities did not stock sulphadoxine-pyremethamine. Herbal preparations appear to be widely used for the treatment of malaria, though few caregivers acknowledged this.

Eighty six percent of children with malaria were treated within 24 hours of onset of fever. This conforms to findings in other African studies. However only 32% of these treatments were with adequate dosage of chloroquine, and 24% of children treated in a health facility had the adequate dose of choloroquine.

Treatment seeking behavior also improved. More caregivers visited the health care facility, more malaria episodes were treated with chloroquine after the intervention. However, the dose of chloroquine the caregivers gave their children did not change significantly. This suggests that there is a problem with caregivers administration of chloroquine. This agrees with findings from other research. The time interval between onset of fever and the first line treatment action did not change significantly: the women were acting promptly before the intervention.

The study reveals that mothers, caregivers of children under five are responsive to information on home management of childhood fevers. This reveals opportunities that can be explored to improve child health and reduce malaria related mortality at community level.

CHAPTER FIVE

CONCLUSION AND RECOMMENDATION

CONCLUSION

The study concludes that health education intervention has improved the knowledge of the mothers about the various malaria prevention strategies among the nursing mothers with non-significant change in attitude. 

Caregivers acted promptly after the onset of fever. Among those that acted, only 48(32%) took an appropriate action, either tepid sponging the child or giving an analgesic. There was statistically significant relationship between malaria knowledge and first action taken at home. In majority of children, the mothers prescribed and purchased the antimalarials from PMVs.

The reason given by majority of the women was proximity of the drug outlets to their homes and familiarity with the PMVs. Women who were aged 18-42 years were more likely to prescribe and buy drugs from the PMVs themselves, than visit the health care facility.

The cost of antimalarials in the public health care facility was lower than the cost of antimalarials in the drug outlets. The private health care facilities were the most expensive. However, the PMVs were more popular as a first line treatment option and cost of treatment was not associated with choice of treatment options; hence proximity and familiarity may play a greater role in the choice of treatment option. The PMVs due to their familiarity with their customers allow customers to purchase drugs and pay in installments. They also allow customers to purchase part of the full treatment course when they are unable to pay for the full course. This is not possible in the public health facility. Findings from other studies showed that cost of treatment, waiting time and perception of severity of illness were factors associated with choice of treatment options.22,24-27 However, this study may not differ too much from other studies as reasons given can be explained along the same lines.

ParacetamolR was the most popular analgesic while chloroquine was the most popular drug used in Jengre for treatment of malaria. Syrups and injectibles were preferred by the caregivers. Injection use was not high; this is similar to other studies.28-30 Pre-packaged forms of chloroquine were not available in any of the drug outlets in Jengre or any of the health care facilities at the time of the study. This is important as pre-packaging helps ensure adequate dosaging. Syrups are the most popular preparations used in Jengre for children and it has been associated with wrong dosages. It was observed that health facilities did not stock sulphadoxine-pyremethamine. Herbal preparations appear to be widely used for the treatment of malaria, though few caregivers acknowledged this.

Eighty six percent of children with malaria were treated within 24 hours of onset of fever. This conforms to findings in other African studies. However only 32% of these treatments were with adequate dosage of chloroquine, and 24% of children treated in a health facility had the adequate dose of choloroquine.

Treatment seeking behavior also improved. More caregivers visited the health care facility, more malaria episodes were treated with chloroquine after the intervention. However, the dose of chloroquine the caregivers gave their children did not change significantly. This suggests that there is a problem with caregivers administration of chloroquine. This agrees with findings from other research. The time interval between onset of fever and the first line treatment action did not change significantly: the women were acting promptly before the intervention.

The study reveals that mothers, caregivers of children under five are responsive to information on home management of childhood fevers. This reveals opportunities that can be explored to improve child health and reduce malaria related mortality at community level.

RECOMMENDATION

Malaria control can be significantly improved in rural areas, if the caregivers are adequately empowered through appropriate health education intervention though change in attitude and belief may require a longer and persistent effort.
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