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ABSTRACT

Background

Severe anaemia due to infection with complicated falciparum malaria remains a significant cause
of morbidity in children under the age of 5 years, especially in endemic areas. Severe malarial
anaemia increases the risk cognitive impairment and functioning, retarded growth and death. The

objective of this research was to find out factors associated with severe malarial anaemia.
Methods

Data stem from the Zambia Malaria Indicator survey of 2012 for Eastern, Luapula, Muchinga and
Northern provinces was used. During the survey data was collected using household and women
questionnaires. Blood samples were also collected. The first drop of blood was wiped from the
finger, the second drop was used to prepare a thick blood smear, and the third drop was used in
the HemoCue® to determine the hemoglobin level of the child. The fourth drop was applied to a
rapid diagnostic test (RDT), and the final drop placed on filter paper for later molecular
confirmation of diagnosis and parasite species if needed. For the purpose of this study thick blood
smears were examined under a microscope to quantify the parasites. Hemoglobin results were

obtained from field data.
Results

Of the 1990 children included in the sample, 10.1% had severe malaria anaemia. Results show that
severe malarial anaemia peaked in the age category 1-3 years and begun to level off in the category
4-5years. The factors associated with severe malaria anemia were increase in parasite density,
children who recorded fever and the region of residence. Indoor residual spraying and mosquito

net use provided protection against malaria infection.
Conclusion

The factors associated with Severe Malarial Anaemia were age (1-3years), region, parasite

density and fever. Malaria intervention strategies continue to provide protection.

vi|]Page



DEDICATION

This dissertation is dedicated to my friend and husband, Pembamoyo Phiri, who has supported
and encouraged me throughout my studies, and has always been there for me, my parents David
& Elizabeth Bwalya who have taught me hard work, always believed in me and raised me into the

person | am today.

Finally, to my pastors, Cyril & Nawa Phiri, for their spiritual guidance and continual prayers.

vii|Page



ACKNOWLEDGEMENTS

| appreciate the supervision provided by Dr. Charles Michelo, (Head of Department for Public
Health) and Ms. Lungowe Sitali (Lecturer, Biomedical Sciences). Dr. John Miller — Malaria
Control & Evaluation Partnership in Africa (MACEPA), Mr. Hawela Moonga, - National Malaria
Control Center, (NMCC).

Special thanks to the Norwegian Agency for Development Cooperation (NORAD) programme for
master studies, Norad’s Programme for Masters Studies (NOMA), which provided financial

partnership for my coursework and research.

The Ministry of Health, Malaria Control & Evaluation Partnership in Africa (MACEPA), and
National Malaria Control Centre (NMCC) for allowing me to use the Malaria Indicator Survey
data.

| thank Situmbeko, Rabecca and Grace “for assistance with the laboratory work.

viii|Page



TABLE OF CONTENTS

DE C L AR AT ION e e i
CERTIFICATE OF COMPLETION OF DISSERTATION ..o, iv
CERTIFICATE OF APPROV AL ...ttt \%
AB ST R A CT vi
DED I C ATION o e e vii
ACKNOWLEDGMENTS ... e viii
TabIE OF COMEENES ...ttt e X
List of tables, figures and apPendices ...........ovviriiiii e xi
LiSt Of @DDIeVIAtioNS .........oue e Xii

CHAPTER ONE: INTRODUCTION

L0 BaCKOrOUNG ... 1
LLIEPIEMIOIOZY . oventintit et e 2
1.2 ParasitolO@y ... 3
1.3 Malariaburden in Zambia ... 3
1.4 Plasmodium lifecycle & Ifection ...........ooiuiiiiiiiiii e 4
1.5 Severe Malarial ANGBMIA .......o.ouiii e 6

CHAPTER TWO: AIM & OBJECTIVES

2.0 Statement Of the ProbIemm ....ooooiiiiiit e 9
2 RALIONALE ...t 10
2.2 RESEAICN QUESTION ... e 11

ix|Page



2.3 Conceptual framewWork. ... .. ..ot e 12

CHAPTER THREE: METHODOLOGY

3.0 Study setting and population ... ... ..o 13
TN A 1010 )Y (1] [ | RPN 13
3.2 DA ANAIYSHS .ottt 19
3.3 Ethical CONSIABIATION ......nitin it 19
CHAPTER FOUR: RESULTS .uiiuiiiiiiiiiiiiiiiiiiiieiiiiiiiiietiettiatissiececsassssssnssnsnss 20
CHAPTER FIVE: ...ciiiiiiiiiiiiiiiiiiiiiiietiintiiietotststssssssssasssssssssssssssssssosssssnsssnns 30
DISCUSSION .euiiiiiiiiiiiiiiiiintiittteatitsttsestssssssssssssssssssssssosssssssssssssssssssssssssssnssas 30
CHAPTER G .cuuviiiiinniiiiiiiiiiiiniiiiiiatietesstosssssessssssossssssossssscssssssssssssssssssssssnssons 33
StUAY IMITALIONS ... .o 33
L0707 T2 10153 10 o 33
RECOMMENTALION ...t e e e e 33
S (53 (=) (o1 S PP 34
N 0 157 416 (oI 39

Xx|Page



List of tables

Table Page No.
Table 1: Operational variable framework ...................cooviiiiiiiinn. .. 16

Table 2: Background Characteristics ............oevivreiienieniiiiieiieieineeennnn 21

Table 3: Cross tab of severe anaemia & social demographic characteristics ....22

Table 4: Cross tab of malaria slide result & factors associated with malaria transmission 24
Table 5: Cross tab of severe anaemia & parasite density .......................... 26

Table 6: Cross tab of severe anaemia & fever .............cooeviiiiiiiiiiiinn., 26

Table 7: Cross tab of severe anaemia & educational level of mother............ 27

Table 8: Logistic regression; severe anaemia, social demographic characteristics, parasite
count and feVeT ... ... i 27

Table 9: Logistic regression; severe anaemia, parasite count & fever ............. 29

List of figures

Figure 1: Conceptual framework ...........ccoiiiiiiiiiii e 12
Figure 2: Map of Zambia .........ooeiiiiii 13
List of Appendices

Appendix A Data EXtraction form .............ccooiiiiiiiiiii e 39
APPENTIX B BUAEEt ....vinitii it 40
Appendix C - WOrk plan ..., 41
Appendix D Sample QUESLIONNAITE ...........ooviuiiriit it 42
Appendix E  Ethical Clearance ..............coooeiiiiiiiiii e 44

xi|Page



List of Abbreviations

CSO Central Statistics Office

IRS Indoor Residual Spraying

ITN Insecticide Treated Net

LLIN Long Lasting Insecticide Net
LLINs Long Lasting Insecticidal Nets
MIS Malarial Indicator Survey

MoH Ministry of Health

NMCC National Malaria Control Centre
SMA Severe Malarial Anemia

WHO World Health Organization

xii|Page



