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ABSTRACT

Rapid and accurate diagnosis is fundamental to effective management and control of
malaria. In Zambia the Integrated Technical Guidelines (ITG) for Frontline Heath
Workers and the National Integrated Management of Child liinesses (IMCI)
framework stipulate how malaria should be managed. Challenges have been
identified with respect to delays and inaccuracy in malaria diagnosis. This study aims
at determining the level of utilization and the factors that contribute to utilization of
Malaria Rapid Diagnostic Tests (MRDTs) at the district health centres.

A Cross-sectional research study was conducted in Chipata’s 13 district health
centres and were sampled proportionate to size using rotary technique. A sample of
42 health workers who routinely diagnosed malaria using RDT were interviewed
using provider interview questionnaire and a records review of a sample of 26 facility
records generated from January 1% to June 30™ 2009 was done using a checklist. A
sample of 13 Non participant observations were done on each health worker
performing MRDTs on the assessment day in all the selected health centres.
Qualitative data was analysed using NVIVO software version 2.1 computer package
and quantitative data was analysed using the SPSS computer package version 17.

RDT utilisation in the 13 heath centres was above the 2008 district reference level of
30%. The p RDT group utilization was 64 (+ 1SD = 5.99). The lowest utilisation
value was 55% and the highest was 73.10%. There was not a time when all the
guidelines (ITG, IMCI and Job aid) were available in the selected centres. 21(50 %)
of the health workers interviewed were trained. only 4 (30.8%) workers demonstrated
high skill for health practice. Out of 42 health workers 2 (5%) had reguiar
supervisions and 40 (95%) had irregular supervisions. The p group knowledge was
4.66 (+ SD 1.66) as the average knowledge level was graded at 4- 6. In all the heaith
centers there was at least one staff designated to perform MRDTs every day. Staff
attitudes towards MRDTs were, poor n= 27 (64.3%), average n =13 (40%) and good
n= 2 (5%).

The RDT program in Chipata District is yet to meet the set national target of 80%
utilization rate. There is need for well-designed technical support supervision
program, improved practice (skill), provision of guidelines as well as training to
ensure high RDT utilization in areas where microscopy is unavailable or not
practical.



CONTENTS

DECIaration.........ocooo i [

Certificate of Approval............ccoo oo TR I

ACKNOWIEAGEMENES. ... i

ADSEIIACT ... v

List Of tabIeS. .......oiiii viii
LISt Of fIQUIES......ooiii e ix
List Of @PPENAICES. ........ooiiiiiii e X
List of abbreviations ... Xi
CHAPTER ONE — INTRODUCTION. .......ocooiiiiiii e 1

1.1 Background to the Study..............cooooo e 1

1.2. Problem Statemen..........c..oooo e 4
1.3. Factors Contributing to Utilization of Malaria RDTS................................. 5
1. 4.JUSHIfICAtION. ... 8
1.5 LIterature reVIEW..........ccoooiiiii e 9
1.5, INtrOdUCHION. ..o 9
1.5.2 The burden of malaria...............oocooiiiii e 9
1.5.3 The need to focus on reliable diagnosis. ..., 11
1.5.4 Role of Effective RDT Program ... 12
1.5.5 Limitations for malaria RDTS .............ocoooiiiio 14
1.5.6 Policies and Guidelines for malaria RDTS.................................... 15
1.5.7 Adherence to RDT Utilization Guidelines.................................... 17
1.5.8 RDT Training and Knowledge ...................ooooooi 17
1.5.9 SUPEIVISION ..ooiiiii e 19
1.5.10. Health Workers’ Attitude...................oo.oooo 19
1.5 11 Staffing Levels. ... 20



CHAPTER TWO - OBJECTIVES. ... 21

2.0 Research QUESHION. ....... ...t UV 21
2.1 Hypothesis. ..o BT 21
2.2 Main ObJECHVE. ... oot 21
2.3 Specific ObJECHVES. .. ...oooiiiiii 21
CHAPTER THREE- RESEARCH DESIGN AND METHODOLOGY .............. 23
3.0 RESEraCh DESIGN. ..ottt 23
3.1 StUdY SENG ... 23
3.2, Study Population ..........oooiiiiiiiii i L...24
3.3. Sampling and Sample SiZ€...........coocoiiiiiiiiiiiiii 24
3.3.1.8AMPIE SIZE ..o 24
3.3.2 Sampling Health Centres ... 24
3.3.3 Sampling Health wWorkers ... 25
3.4 Data Collection tOOIS .........cooooiii e 26
B D PrOCEAUIE. ... .o 27
3.6 Operationalisation of variables....................... 27
3.7 Data Quality Control............ccoooiiio 34
3.8 Etical Considerations ............couveeviiiiiiiiiii e 35
3.9 Data Procesing and @nalysis............cccooooiiiiiiiiii 35
CHAPTER FOUR — RESULTS ...t 37
4.0 INtrodUCTION ..o 37
4.1 Demographic Profile................ 37
4.2 Use of RDT GUIAEIINES .....oooiiiiiiieie e 39
4.3 Availability of guidelines ... 40
A4 RDT TraiNiNg . ...oeeeeeiiiiiiiie e 42
4.5 Staff KNOWIBAGE ........oooiiiiiiiiii e 44

vi



4.6 RDT ULIHZatioN ... 46

4.7 Variations in RDT utilization According to Staffing Levels..................... 47
4.8 Current Health Practices in Performing MRDTs................. 51
4.9 ABIEUAES ..o e 54
4.10 The Research Hypotheses ... 58
CHAPTER FIVE- DISCUSSION AND CONCLUSIONS ..........ooocoooiii 60
5.0 What This Study ShOWS ... 60
Research objective 1: Availability of guidelines...................................... 61
Research objective 2: Use of RDT Guidelines ......................oocooiioi 61
Research objective 3: RDT Utilisation..............cccooooii 61
Research objective 4: Adequacy of Staffing.........ccvviiiiciii 62
Research Objective 5: Staff RDT Knowledge ................................. 62
Research Objective 6: RDT Attitudes. ... 63
5.1 DISCUSSION ...t 63
5. 2 OGNS e 66
5.3 LIMIatioNS ... e 67
5.4 CONCIUSION L...ooii e 68
5.5 RecommendationS...........ooiiuiiiiiii e 68

vii



LIST OF TABLES
Table 3.6.1 Description of Variables, Cut off Points and Indicators.............29

Table 4.1.1 DemographiCs........coovii i 38
Table 4.2.1 Use of GUIAEIINES..........oooiiiiii e 39
Table 4.3.1 Availability of Guidelines ..................cc 40
Table 4.4.1 Training Profile by Cadre................ 43
Table 4.4.1.2 Training Profile by healthcentre ... ... 43
Table 4.5.1 Knowledge domain...........coouuiiiiiiiiiiiiie i 44
Table 4.5.1.2 Level of knowledge in RDT by Profession................................ 45
Table 4.5.1.3 Profile of Staff by Geography ...........cccoooiiiii 46
Table 4.61 RDT Utilisation profile ...........cccoooiiiioiiiii e 46
Table 4.7.1 Reported Average MRDTS done ..........cccoooiiiiiiiiiiiini 47
Table 4.7.2 Suspected and Confirmed Malaria Case Loads.......................... 48

Table 4.7.3 Mean MalariaCase Loads................c.occoiiiiiii ... 48

Table 4.7.4 Health Centre Staff Adequacy Profile.......................... 50
Table 4.8.1 Practices in Performing MRDTs.........................................51
Table 4.8.2 Health Worker Practice and Profession............................... 52
Table 4.8.3 Skills profile ... 53
Table 4.9.1 Geography and SUPErVISION...........c.ccooeeiii 58
Table 4.10.1 Summary of Associations................ccccccceee. SRRSO .59

viii



LIST OF FIGURES

Figure 1.3 Conceptual Frame Work ... 7
Figure 4.1.1 Sex Distribution ... 37
Figure 4.1.2 Staff professional profile............................... .38
Figure 4.1.3 staff attrition ... 39
Figure 4.2.1 Extent of Adhering to the Job Aid Guidelines........................... 40
Figure 4.4.1 Level of staff Trained in RDT ... 42
Figure 4.7.1 Staffing Levels Adequacy...................ooooi 49
Figure 4.9.1 Attitudes as acceptability.................... 54
Figure 4.9.2 Attitude towards RDT as atool ... 55
Figure 4.9.3 Diseases to Treat When RDT is Negative............................ 55
Figure 4.9.4 Rate of Reported Supervision ... 58



Appendix
Appendix
Appendix
Appendix
Appendix
Appendix
Appendix

Appendix viii participant observation guide..................... L

LIST OF APPENDICES

i Information sheet........ ...
ii letter to district director of health......................
i schedule forthefield ........ .. ...
iv budget forthe study ...
vsample of job aid card.................
vi interview questionnaire ...... ...

vii facility record checklist ...

76

80

.81
.82

83

.84

93
95



ACT
CHW
CSO
cQ
GFATM
HRP-2
IMCI
ITG
MIS
MRDT
MRDDs
NMCC
NMFI
NPV

P. falciparum
P. vivax
PLDH
PPV

PT
QAP
RBM
RDT
SP
SPSS
SSA
TDR
UNDP
USAID

LIST OF ABBREVIATIONS

Artemisinin-based Combination Therapy
Community Health Worker

Central statistics Office

Chloroquine

Global fund to combat AIDS, Tuberculosis and Malaria
Histidine-Rich Protein 2

Integrated Management of Childhood Iliness
Integrated Technical Guidelines for frontline workers
Malaria Indicator Survey

Malaria rapid diagnostic test

Malaria rapid diagnostic devices

National Malaria Control Centre
Non-Malarial Febrile lliness

Negative predictive value

Plasmodium falciparum

Plasmodium vivax

Parasite Lactate Dehydrogenase

Positive Predictive Value

Presumptive Treatment

Quality Assurance Project

Roll Back Malaria

Rapid Diagnostic Test
Sulphadoxine-Pyrimethamine

Statistical package for social science
Sub-Saharan Africa

Research and Training in Tropical Disease
United Nation Development Plan

United States Agency for International Development
xi



WHA World Health Assembly
WHO World Health Organization

xii




CHAPTER ONE - INTRODUCTION

1.1 Background to the Study

Malaria is the leading cause of visitation to health facilities for all age groups in
Zambia and accounts for up to 40 percent of all infant mortality and 20 percent of ali
maternal mortality in Zambia (MoH, 2008). The disease is particularly more prevalent
in the rural parts of Zambia than in urban areas. Children and pregnant women
remain at higher risk, (Albin and Nesbit, 2008). This makes it an urgent health

priority because children and pregnant women are more vulnerable.

Currently the poorest 20% of the world's population bears 58% of the malaria
burden, and receives the worst standard of care (Breman, 2004) including the
process of diagnosis. Recent advent of rapid diagnostic tests (RDT) for malaria is a
significant. step forward in case detection, management and reduction of
unnecessary treatment (WHO, 1999). With proper implementation, utilization of RDT
could make close-to-home diagnosis available in community settings, thus improving
the possibility for timely treatment and management of the disease (Egwang, 2007).
WHO currently makes recommendations that parasite based diagnosis should be
used in all cases of suspected malaria with the possible exception of critical
conditions, (Samuel et al, 2008) in order to provide prompt and effective case

management.

The 2005 World Health Assembly (WHA) specified that malaria cases and deaths
per capital should be reduced by greater than or equal to 50 % between 2000 and
2010, and by greater than or equal to 75 % between 2005 and 2015 (WHQ, 2008).
The 2006- 2011, Zambia National Malaria Strategic Plan outlined a multifaceted
approach to the country’s roll back malaria (RBM) program including among other
things, providing prompt and effective case management. The diagnosis and
treatment of malaria within 24 hours of the onset of symptoms, is a principal
objective in the management of malaria in Zambia (National Malaria Control Centre,
2007a) and Font et al, 2001 specified that Malaria control largely relies on the
diagnosis and prompt treatment of confirmed cases through the health care facilities.

1



Malaria cases form important reservoirs for transmission and managing them
effectively is critical. Microscopy remains the most established and widely used
technique in confirming blood parasitaemia. However, the lack of microscopic
examination in most health facilities means that health workers have to rely on
clinical suspicion to treat malaria (Font et al 2001). A study done in Zambia by
Hamer et al 2007 in 104 health facilities randomly selected in four (4) districts
revealed that of the patients with fever (suspected malaria) treated in health facilities
for malaria, only 27.8% were subjected to malaria diagnosis and 44.6% had positive
test results. Rapid Diagnostic Tests (RDTs) have a place as an alternative to
diagnosis based on clinical grounds or microscopy in some situations, particularly

where good quality microscopy services cannot be readily provided.

Malaria RDTs have now been integrated into routine practice in several national
malaria control programmes including among others, Thailand, Cambodia, and
South Africa (WHO, 2003a). Studies done in India (Singh et al 2005) and Uganda
(Guthmann et al 2002), revealed that overall specificity, sensitivity, and accuracy of
RDTs were > 90 % in areas of different endemicity. This shows that RDTs can be
widely used to control malaria. The 2008 Malaria Indicator Survey (MIS) for Zambia
reported that, the rollout of artemisinins- combination therapy (ACT) is now complete
and RDTs for malaria are available nationwide (MoH 2008b). The introduction of
rapid diagnostic tests in most health centers has increased diagnostic services to 73
% of all health centers in the country, (Hamer et al 2007) and it was seen as an
accurate alternative in regions where microscopy is not available or not a practical
method of diagnosis (Albin and Nesbit, 2008). It is therefore mandatory that provision
of RDTs is accompanied by a major change in clinical treatment of patients

presenting with a fever (Hamer, 2007).

It is however regrettable that RDTs in Zambia are grossly underutilized as only 27.8
% of all malaria treated cases are subjected to a malaria diagnostic test (Harmer et
al, 2007). This undermines the importance of prompt diagnosis and treatment in
order to shorten the course of the iliness, prevent the illness from becoming severe,
prevent death or sequelae from severe malaria and prevent transmission of malaria
(MoH, 2004).



Guidelines have been developed by WHO on, performing the test, interpreting the
results and acting on the results in order to set a minimum standard for utilization of
RDTs (WHO, 2004c). In Zambia guidelines on how to perform RDTs have also been
developed by the NMCC (NMCC, 2007a) and the 2009 Integrated Technical
Guidelines (ITG) for Frontline Heath workers, (MoH, 2009¢), has stipulated that all
fever cases or temperature above 37.5 degrees Celsius must be diagnosed with
malaria RDTs in facilities were microscopy is not available. Meanwhile the 2007
Integrated Management of Child lliness in Zambia has also guided that all fever
cases or temperature above 37.5 degrees Celsius in children less than 5 should be
subjected to a RDT (where microscopy is unavailable) unless in critical condition,
(MoH, 2007).

The WHO further emphasized that health workers need to be motivated to perform
RDTs as they have now been integrated in routine practice, (WHO, 2003b).
Supervision and training of health workers to the maximum utilization of malaria
RDTs is well documented (WHO, 2004b). The National Malaria Control Center in
collaboration with cooperating partners has since 2007 been training heaith workers
of various categories to enable them perform RDTs in order to increase RDT
utilization level, (NMCC, 2007b).

Studies done in Sub- Saharan African settings have shown that there are a number
of factors that are linked to under utilization of RDTs. For instance, Moonasar et al
2007 study in South Africa revealed stock-out of RDT , inadequate storage facilities
and monitoring, nurses relying on clinical judgment to treat, limited training on the
use of RDT as some of the challenges in utilization of RDT. Reducing or eliminating
factors that influence under utilization of RDTs in Zambia would increase utilization
of RDTs and consequently manage malaria effectively to reduce mortality and
morbidity of malaria and other diseases. It is therefore necessary to explore the

factors influencing under utilization of RDTs.



1.2. Problem Statement

According to the Eastern Province Ministry of Health Annual Report for 2008, malaria
was the major cause of hospital admissions in the province, accounting for 55% of
the total 57,120 admissions with an incidence of 374.3 per 1000 population and
26.9% case fatality for the whole province, (MoH, 2009a). in Chipata District alone,
the total suspected cases for malaria for 2008 was 156,229 with incidence of 334 per
1000 population, (MoH, 2009b). These figures are worrisome as they fall short of the
National target of 20 case fatalities per 1000 cases (MoH, 2005b). One of the
problems linked to high case fatalities is inability or delay in malaria diagnosis which
could be hastened if MRDTs were routinely used. The government of Zambia set a
target that at least 80% of suspected malaria patients must be correctly diagnosed
by December 2008 and maintained through 2011 (MoH, 2005a). However, for
Chipata District like surveys elsewhere and in some parts of Zambia (MoH, 2004 and
Hamer et al., 2007) there was a serious departure from the 80% norm. The
diagnosed cases (confirmed) in Health facilities in Chipata District in 2008 were 46,
868 accounting for only 30% of suspected cases in all age groups compared to
156,229 total malaria attendances (MoH, 2009b).

A study done in Zambia (Baboo et al 2008) demonstrated MRDTs having sensitivity
of 96.1%. A study carried out in Uganda (Guthmann et al 2002) and another study
done in India (Singh et al 2005) showed specificity and sensitivity of MRDTs of
above 90%. This indicates that there is a great opportunity to achieve the above
mentioned targets in Zambia if MRDTs are used as a major diagnostic tool in all the

districts of Zambia where microscopy is not readily available.

It must be noted that the problem of under utilization of MRDTs for malaria diagnosis
is nationwide (Egwang, 2007) and Chipata District is no exception. At the moment,
we have not yet as a district profiled the challenges affecting utilization of malaria
RDT within Chipata. We do not know if availability or use of guidelines is a factor in
performing a test or whether it has to do with the heaith worker's attitude. It also
leaves researchers to speculate whether inadequate supervision and very limited

training on the use of RDT at the Primary Health Care level may be factors
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(Moonasar et al 2007). Inadequate staffing levels may also be a factor influencing

health workers to perform a rapid diagnostic test.

1.3. Factors Contributing to Utilization of Malaria RDTS

Utilization of malaria RDT can be faced with many challenges which may result in
low utilization of these diagnostic tools. Issues of staffing levels may contribute
largely in utilization of the malaria RDTs. For example, health workers are less likely
to utilize malaria RDTs to diagnose malaria if they have an overload of work. They
are more likely to diagnose malaria clinically as it takes less of their time compared
to performing a rapid test which takes 10 to 15 minutes for the results to show. With
more clients demanding a health worker ‘services it is more likely that a health
worker will limit the time spent on each client in order to attend to all the clients within
the working hours and this may rule out the possibility of performing a malaria RDT.
The type of guidelines or instructions may either influence a health worker to utilize
or not utilize malaria RDTs. If the guidelines are lengthy involving many steps to
follow, it is more likely that the health workers will omit some steps and this may
affect the results of the test depending on the step omitted. The inconsistence in the
accuracy of the results will discourage the health workers from utilizing malaria
RDTs. They are more likely to decide to avoid the whole procedure of performing a
malaria RDT and treat malaria based on clinical diagnosis. On the other hand if the
guidelines on utilization'of malaria RDT are unavailable, the health workers are more
likely to ignore the importance of correctly diagnosing malaria as they are used with

the traditional practice of clinically diagnosing malaria.

Changing the way of health practice poses its own challenges. The health workers
who have been accustomed to a traditional practice of diagnosing malaria clinically
are more likely to ignore the need to perform a RDT and continue diagnosing malaria
clinically. They may believe so much in their clinical judgement and fail to appreciate
the benefits of confirming malaria using malaria RDT. RDT training is also crucial in
influencing utilization of malaria RDTs. The RDT training is able to provide the skill
needed to perform RDTs. The health workers who have not undergone any formal

RDT training are more likely to shun performing MRDTs for fear of making errors

5



which may eventually affect malaria treatment decisions. The RDT training will give
the health worker confidence in performing the test especially that it involves a
technique of pricking and withdrawal of blood. The acquired skill after RDT training
becomes useful especially for the community health workers who are the majority of

those performing the MRDTSs in the health centres.

Insufficient knowledge on malaria RDT programme and its procedures may affect
health workers utilization of malaria RDT. Health workers may be aware of the need
to utilize malaria diagnostic services in order to confirm diagnosis but may have
some resistance to perform the tests because of having inadequate knowledge on
the importance of confirming malaria cases. The health workers who know and
understand the benefits of utilizing malaria RDTs are more likely to utilize maiaria
RDTs than those who don't. Enough knowledge needs to be provided to health
workers on the importance and the benefits of utilizing malaria RDTs. Supervision of
malaria RDT utilization provides an opportunity to reinforce the need to perform
MRDTs and to check whether it is performed according to the laid down guidelines.
The feedback from health workers during supervision allows the authorities to make
necessary recommendations in order to encourage utilization of malaria RDTs.
Health workers who are often supervised in the utilization of malaria RDT are more

likely to consistently perform MRDTs.

The above mentioned factors have been summarized in a conceptual framework

shown in the diagram below.



Figure 1.3 Conceptual Frame Work on Factors Associated With Utilization of Malaria
RDTs




1.4. Justification

Due to the burden of malaria and its consequences, persistent delays and
inaccuracy in malaria diagnosis and treatment this study becomes necessary. The
study is expected to inform planning at primary health care and district levels on the
challenges that go with malaria RDT utilization. The study will influence future RDT
training programs at district level. The study will also make recommendations to
encourage proper utilization of RDT in order to assist in prompt case management of
malaria in Chipata District. Finally the study is expected to influence increased
utilization levels of MRDTs in the health centers and this will increase the number of

confirmed malaria cases.



1.5. Literature review

1.5.1. Introduction

Literature review has been arranged and classified according to their focus on one of

the following themes:
1. The burden of malaria
2. The need to focus on reliable diagnosis
3. Role of effective Malaria RDT program
4. Limitations of Malaria RDTs
5. Policies and guidelines for malaria RDT
6. Adherence to malaria RDT
7. RDT Training and Knowledge
8. Supervision
9. Health Workers’ Attitudes
10. Staffing Levels

This thematization serves as a heuristic device, a convenient way of organizing the

work in building answers to the research questions.

Since the researcher is trained in public health, the emphasis of this literature review
takes a public health orientation. Nevertheless, examples outside these areas are
provided to show that the analytic framework offered can easily be applied to malaria

studies from a wide range of disciplines.

1.5.2. The burden of malaria

Malaria is highly prevalent worldwide, with up to 3.3 billion people at risk of malaria in

2006 (WHO, 2008). Of this total, 2.1 billion were at low risk (<1 reported case per
9



1000 population), 97% of whom were living in regions other than Africa. The 1.2
billion at high risk (> or equal to 1 case per 1000 population) were living in the WHO
African (49%) and South —East Asia regions (37%). There was an estimated annual
incidence of approximately 247 million cases in 2006 of which eighty six percent or
212 million cases were in the African region (WHO, 2008). In the same year the
World Malaria Report shows that an estimated 881 000 malaria deaths occurred in
2006 of which 91% were in Africa and 85% were of children under 5 years of age
(WHO, 2008). In 2006, 109 countries were endemic for malaria of which 4% are
within the WHO African region that includes Zambia (WHO 2008). in 2007, 4.3
million cases of malaria (confirmed and unconfirmed) were reported in Zambia with
6,149 deaths (MoH, 2008) while Eastern and Northern provinces had the highest

annual incidence of malaria, while the disease was lowest in Lusaka province.

Malaria has been estimated to constitute 10% of the overall disease burden in sub-
Saharan Africa, being the leading cause of mortality in children aged less than five
years and accounting for about 40% of public health expenditure (Adams et al 2004).
in Zambia malaria has continued to be pervasive across all sectors of the economy,
but the impact is especially felt on the Zambian health sector which is faced with
increasing demands on health care for not only malaria but other diseases such as
HIV, tuberculosis, and diarrhea to mention a few (MoH, 2006a). Malaria has
significant cost implications including direct and indirect economic costs (Sachs and
Malaney, 2002) and poses a major setback for economic and other developments.
Malaria still presents obstacles to attaining of socioeconomic targets in Africa, with
malaria intervention programs costing the continent about $12 billion of its annual

gross domestic product (BuaNews/AllAfrica.com reports 2008).

It is reported that over a quarter of a poor family income can be absorbed in the cost
of malaria (Malaria Foundation International, 1998) and apart from the cost of
prevention , or the opportunity cost of labour lost to iliness, each bout of malaria
causes its victim to forego , on average,12 days of productive output (Malaria
Foundation International, 1998). Furthermore, malaria and fear of malaria may
prevent investment and tourism into affected regions, further hampering economic
development. in addition the first line treatment for malaria in Zambia, Artemether-
lumefantrine (Coartem) is 10 to 12 times more expensive than Chloroquine, (WHO,

10



2004a). These treatment costs are significant for a country like Zambia with its
annual per capital health expenditure estimated at $ US 18 which is lower than the

World Health Organization (WHO) recommendation of $ US 33 (MoH, 2006b).

1.5.3. The need to focus on reliable diagnosis.

It has become widely recognized that early diagnosis and effective case
management are key to addressing the immediate burden of malaria (WHO 1993;
Nabarro and Tayler 1998, WHO 2003b; Keiser and Utzinger, 2004). The clinical
symptoms of malaria include fever, chills, perspiration, stiff neck, runny nose,
anorexia, headaches, vomiting, malaise, and general danger signs (WHO, 2000a). In
much of sub-Saharan Afrlca (SSA) the decision to treat a patient with an antimalarial
is often made solely on the basis of fever, especially for outpatient care (O'Dempsey
and McArdle 1993: Chandramohan et al. 2002; Reyburn and Ruanda 2006). The
main argument in favour of such presumptive treatment (PT) for malaria is that false
negative diagnoses (i.e. failing to identify malaria in a patient) have potentiaily severe
consequences both in terms of health effects and treatment costs. Patients with a
false negative diagnosis receive the incorrect treatment and are often sent home

leaving them vulnerable to severe malaria and potential death.

Rapid and accurate diagnosis is fundamental to effective management and control of
malaria. Modern methods of malaria diagnosis include fluorescent microscopy, flow
cytometry, automated blood cell analyzers, serology antibody detection, molecular
methods and laser desorption mass spectrometry (Hanscheid 1999). However,
conclusive diagnosis still relies predominantly upon clinical presentation and the
century old technique of reviewing stained blood smears by light microscopy.
Diagnosis by clinical syndrome alone is unreliable (Luxemburger et al. 1998; Bojang
et al. 2000, WHO, 2000b; Chandramohan et al. 2002). Light mlcroscopy the ‘gold-
standard’ in highly trained hands, can provide good sensitivity and specificity while
providing parasite density, stage and species differentiation (Kain et al. 1998,
Coleman et al. 2002). However, light microscopy is labour-intensive, requires
significant technical skills, and can result in therapeutic delays. These diagnostic

limitations impact the medical care provided not only in endemic countries at the
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periphery of the health care systems, but also in non-endemic areas where the

disease is infrequently encountered (Kain et al. 1998).

The introduction of malaria rapid diagnostic devices (MRDDs) in the early 1990s
(Shiff et al. 1994) ushered in a new era of diagnosis that was expected to challenge
the limitations of other diagnostic tests. MRDDs are intended to allow simple, swift,
precise diagnosis of malaria in areas where standard laboratory diagnosis is not
available. Ideally, these devices should offer high sensitivity, specificity, rapidity,
ease of performance and interpretation, species differentiation, allow for quantitative

analysis, and all at an affordable price.

1.5.4. Role of Effective RDT Program

RDT of malaria is gaining increasing importance in health programmes in endemic
countries in response to increasing drug costs and recognition of the importance of
early, correct treatment to the reduction in malaria morbidity and mortality (WHO
2003a). Prompt Diagnosis and early treatment are vital elements of the management
of malaria. Using MRDTs to distinguish fevers caused by malaria parasites from
those caused by other illnesses is important for at least three reasons. First, ACT i3
currently much more expensive than older antimalarial such as sulfadoxine-
pyrimethamine (SP) and chloroquine. Rather than giving these more expensive
drugs to all patients with fever, MRDTSs can help target ACTs to patients who really
have malaria. Secondly, many life-threatening illnesses, such as meningitis and
acute lower respiratory infection, cause symptoms similar to malaria (fever, chills,
malaise, aches, etc.). Treating all febrile cases for malaria means that patients with
these other conditions may not get the treatment they really need. Finally, avoiding
unnecessary use of ACTs on patients who do not have malaria may help prevent or
delay drug resistance; making ACTs effective for a longer period. (The Quality
Assurance project and WHO, 2006)

In most of Africa including Zambia diagnosing malaria based on symptoms is normal
practice. It is generally estimated that 50 % of Africans who present with fever and
treated for malaria may not be infected with malaria parasite, (Medecins Sans

Frontieres, 2003). This was actively promoted when malaria treatments were cheap.
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safe and easy to use and biological diagnosis was considered too complex and
expensive. However this method of diagnosis is very inaccurate, as symptoms of
malaria are non specific and may indicate the presence of other febrile infectious

diseases, (Medecins Sans Frontiers, 2003)

The result is prolonged and worsening illness and missed opportunities to treat
diseases other than malaria, which may be the main cause of illness. Other
consequences are the unnecessary use of inappropriate medicines, exposure to
potential drug toxicity and wastage of meager economic resources (Barnish et al.
2004). Malaria control and prevention efforts need to be designed for a specific
environment in which they will be used and need to take into account the local
epidemiology of malaria and the level of available resources. MRDTs can provide
parasite-based diagnosis in places where microscopy is not possible or practical. In
Zambia utilization of RDT would improve laboratory diagnosis and early treatment for
malaria as it requires no special equipments, minimal training is needed, the test and

reagents are stable at ambient temperatures, and no electricity is needed.

The introduction of malaria artemisinin combination treatment and rapid diagnostic
tests creates an important opportunity to both reduce the burden of mortality from
malaria in Africa and improve the treatment of bacterial disease. The MRDTs can be
widely applied as a diagnostic tool to control malaria. Studies done among ethnic
tribal population in areas of high, low, and no transmission in central India, revealed
that overall specificity, sensitivity, and accuracy of MRDTs were > 90 % in areas of
different endemicities, (Singh et al 2005). A Study carried out in Uganda revealed

similar results (Guthmann et al 2002).

In addition, there are public health reasons for confirming suspected malaria. Over-
diagnosis inflates perceived levels of malaria morbidity. It also increases the
perceived levels of drug resistance (fever is unresponsive to antimalarials) In areas
of high transmission, treatment of patients without parasitaemia leads (o
unnecessary drug pressure on the parasite by exposing new infections to sub-

therapeutic drug levels during their slow elimination phase, (Greenwood 1999).

Beyond diagnosis, the logical utilization of MRDTs is to monitor treatment outcome.
As MRDTs can be conducted immediately in the field clinic while the patient is
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present, the most important point for a patient is the knowledge that they are infected
with malaria parasite as well as dispersing any information for preventive measures

of the disease.

1.5.5. Limitations for malaria RDTs

Studies done in Central India detected persistent positivity 24 4 % of treated patients
without asexual parasite on day 10 of treatment due to persistent parasite antigen
even after the clinical symptoms disappeared and the parasites had apparently been
cleared (UNICEF, 2007). Therefore the value of predictability of a test band may be
restricted to new, untreated cases. However, the high Negative Predictive Value
(NPV) allows to confidently diagnose negative test patients as non malaria patients.
The study revealed NPV of 93 %. 99.4 %, 98.4 %, for high transmission area, high to
low transmission area and low transmission area respectively. Study also showed
that negative result (HRP-2 based rapid test) greatly reduces the probability of
malaria, but does not rule out a parasitaemia of greater than 35 000 parasites / pl.
(UNICEF, 2007)

Exposure to high temperatures and humidity will have a negative impact on the
sensitivity of tests, so that poor storage and distribution conditions are likely to affect
the performance of even the best tests, leading to false-negative results. Moreover,
the suboptimal sensitivity of some RDT products will give rise to misdiagnosis of
malaria. False-negative results — that is, negative RDT results in patients who have
malaria parasites — are of particular concern, especially in those individuals who are

most vulnerable to severe malaria and death (WHO, 2004a).

Despite limitations, post survey study of all the personnel directly involved in the
performance of the RDT were of the opinion that the test was easy to use,
decreased stress and potential delay in the diagnosis of falciparum malaria in the
field. In another study in India it was shown that RDT could facilitate the early
diagnosis and an appropriate therapy in patients with cerebral malaria thereby
reducing mortality especially in situations where health services are deficient or

absent, (Singh and Saxena, 2005, Singh and Nagpal 2004).
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1.5.6. Policies and Guidelines for malaria RDTs

The WHO, together with UNDP, World Bank, WHO Special Programme for
Research and Training in Tropical Diseases (TDR) and Roll Back Malaria (RBMj),
began some years ago to develop policy on the use of RDTs in malaria diagnosis
The joint WHO and United States Agency for International Development (USAID)
informal consultation on New prospective of utilization of MRDTs in 1999 outlined a
general approach to these issues and defined certain research needs and standards
for the wider implementation of RDTs in malaria management (The Quality
Assurance Project (QAP) and the World Health Organization 2006).

As a response to the anti-malarial drug resistance situation, WHO recommends that
treatment policies for falciparum malaria in all countries experiencing resistance to
monotherapies should be, combination therapies, preferably artemisinin-based
combination therapy (Samuel et al, 2004). Three available ACT Combinations have
been evaluated for safety and efficacy and are recommended for deployment. They

include
1. Artemether-lumefantrine (Coartem);,
2. Artesunate (3 days) plus amodiaquine and

3. Artesunate (3 days) plus SP in areas where SP efficacy remains high, (Samuel et
al, 2004).

By the end of 2005, Artemisinin-based therapeutic combinations were already being
used as first-line regimens in Venezuela, Suriname, Guyana, and Ecuador. Over the
last three years twenty countries, (seven in Africa), have updated their treatment
policies to inciude ACTs as 1st-line or 2nd-line treatment of malaria. This was based
on WHO advice, and was made possible with the participation of RBM partners
including Global Fund to combat AIDS Tuberculosis and Malaria (GFATM) and
increased mobilization of international funding. By June 2006, thirty-nine African
countries had changed their policies to recommend ACT as the first line treatment for
malaria (Olumese, 2006). This was to reduce the adverse effects of failing

monotherapies (Snow et al 2001) and to limit the spread of drug resistance. This
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represents one of the most significant public health developments in malaria control

for decades.

To implement these policies, several key challenges remain: increasing sustainable
financing of these expensive treatments, improving access to diagnostic services at
health facilities and high quality community-based delivery systems, and ensuring
these new drugs are used appropriately during clinical management. Of these
challenges, under utilization of diagnostic services leading to inappropriate malaria

case-management practices are of particular concern.

According to WHO guidelines, the results of parasitological diagnosis for malaria
should be available within a short time of the patient presenting with symptoms.
However, there are still some cases in which all patients with fever and in critical
conditions should be treated for malaria without parasitological diagnoses. One such
case is children under 5 years of age in areas with high malaria prevalence. This is
because infection with plasmodium falciparum malaria can lead to rapid death in
young children, and RDT results can sometimes be misleading. With this view the
management of malaria in children should be guided within a national Integrated
Management of Childhood illness (IMCI) framework (WHO, 1999). Another example
would be in cases of established malaria epidemics (The quality Assurance Project
and WHO, 2006). In Zambia the Revised National IMCI framework clearty
recommends utilization of malaria RDT in all fever cases or temperature of 37.5
degrees Celsius or above in children less than 5 unless in critical condition (MoH,
2007). The Integrated Technical Guidelines for Frontline Heath workers (ITG) In
Zambia has stipulated that all fever cases or temperature above 37.5 degrees
Celsius must be diagnosed with malaria RDTs in facilities where microscopy is not
available, (MoH, 2009). Special consideration should be given to the expecting
mothers who present with fever with no underlying cause so that they are adequately
treated for malaria with or without positive RDT results. The use of IMCI guidelines in
addition to ITG and RDT guidelines is an advantage as correct diagnosis of malaria
using RDT is highly stressed in the holistic management of children presenting with
fever or temperature of 37.5 degrees Celsius or above and therefore reminds health
workers to perform RDTs. This ensures effective utilization of RDTs and

management of malaria.
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1.5.7. Adherence to RDT Utilization Guidelines

The guidelines in utilization of RDT by the end user provide an opportunity for the
health workers to perform and utilize diagnostic services proficiently. There are
several guidelines and instructions which are pertinent to both the professional
health workers and community health workers when providing RDT diagnostic
services and these include among others, the time taken for a drop of blood on an
RDT strip and for any reaction to take place and the minimum time that should
elapse before the result is read. If the capture and control lines show a positive
response (i.e. a positive result) before the recommended time that reading is
acceptable. If the strip is left too long before reading, there is the possibility of a
“back-flow” of blood and buffer appearing as a positive line and indicating a positive
result on previously negative strips. These late results should be ignored. All MRDTs
must be read within the time period specified by the manufacturers (WHO, 2004a). It
is important for health workers to adhere to the guidelines which have been designed
to give optimum RDT diagnostic services to a majority of the populations. In Zambia,
the National Malaria Control Centre in conjunction with WHO has devised an RDT
Job aid card with step by step instructions to aid in utilization of the tests.
Furthermore the RDT job aid cards have been translated in the Zambian native
languages to make it possible for all the end users to read it. Appendix V shows a

sample of an RDT job aid card.

1.5.8. RDT Training and Knowledge

The training and supervision of health workers that will perform MRDTs are vitally
important to the utilization of MRDTSs. Ideally training may consist of instructions
received on the job as well as information gained in formal courses (WHO, 2004b).
One of the prerequisites for the acceptability of MRDTs for use is ease of use, and
most current MRDTs are designed to ensure this (WHO, 2004a). Concern has been
expressed about the ability of some groups of RDT users (principally health
volunteers) to read accurately, to discriminate and interpret the intensity of test lines,
or to differentiate between all species on the pan-malaria tests. With adequate

training, however, community health workers and health volunteers. medical
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assistants and nurse aides can use MRDTs effectively, achieving similar acceptably
high sensitivity and specificity. In fact, the widespread use of MRDTSs is dependent

on the possibility of unskilled health persons routinely carrying out the tests.

Three trials — one in the United Republic of Tanzania (WHO,2003b), another in
Uganda (WHO,2003b), and the third in the Lao People’'s Democratic Republic
(WHO,2003b) reported on the results of training village health workers, district health
workers and village health volunteers respectively. It was clear that it is possible to
train unskilled but willing, individuals to become reliably competent in the use of
MRDTs. The outcome of any training session will depend on the motivation of the
trainees, the subsequent supervision and interest in their performance. In the three
experiences quoted, the training took different forms and was of different duration,
indicating that it is the quality of training that is more important than the content and
duration of the course (WHO, 2004a.).

Harvey et al (2008), study in Lusaka Zambia, concluded that use of malaria rapid
diagnostic tests by community health workers is potentially an effective alternative
for malaria case management in areas with limited functional microscopy and limited
health care personnel or facilities. Findings from this study showed that a well-
designed job aid and brief training can ensure high CHW performance. However,
Egwang (2007) study in Zambia concluded that RDT training program in Zambia
needs to be restructured such that trainees are provided with clear instructions about
how to respond to a negative test result. Building on these findings the National
Malaria Control Center has developed RDT field test simplified instructions in local
languages and a training curriculum aimed at low-literacy community health workers

about the correct use of malaria rapid diagnostic tests.

A total of 40 community health workers per district have been trained in 11 selected
districts in Zambia including Chipata Districts in Eastern Province (NMCC, 2007b).
The training for community health workers is a 4 days training while for professional
health workers it is an orientation of one day. The training provides knowledge / skills
on how to carry out the RDT correctly, interpret the results, and how to correctly treat
malaria following the provided malaria treatment guidelines. The community health

worker training includes a package on home management of malaria in which
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community health workers are trained to not only use RDT but treat malaria in the
community using the ACT. Study done on RDT error conducted in the Philippines
concluded that errors could be minimized with the provision of instruction manuais in
native language and that a short orientation on RDT use could further improve

accuracy by another 10 %, (Rennie et al 2007).

1.5.9. Supervision

Supervision in RDT utilization will help to minimize the number of false positives and
false negatives. A false-positive RDT result (a positive result in the absence of
parasite) may result in both the patient receiving antimalarials that are not required
and the real cause of iliness being overlooked and therefore not treated. in addition,
false positive results obtained after previous treatment may suggest that the
treatment has not worked (treatment failure) and resuit in unnecessary re-treatment
with anti-malarial. At the moment the most common cause of false- positives is
probably back- flow , resulting from the test results being read after the time
recommended by the manufacturers, (UNICEF, 2007). A false negative result may
have far more serious consequences, such as the patient not receiving any anti-
malarial treatment or being given inappropriate medicines. Studies done in Tanzania
and Uganda however show that false- negative result occurred in cases with low-
level parasitaemia such as < 40 parasites / ul blood and < 100 parasites / ul blood
respectively, ( WHO 2006 and Guttmann et al 2002).

1.5.10. Health Workers’ Attitude

It is expected that there will be risks involved with the introduction of MRDTs into any
area for the first time. It may be difficult to persuade health workers that MRDTs are
more reliable than clinical diagnosis and that treatment should be given according to
test results. Over-diagnosis of malaria on this scale also threatens the sustainability
of deployment of artemisinins combination treatment. Egwang (2007) study done in
Zambia revealed that use of Artemether-lumefantrine in patients who did not have
any parasitological diagnostic evaluation was 42.1 % overall. This practice is not
unique to Zambia alone and probably reflects the greater problem of over-treatment

19



with antimalarials in Africa. This over-treatment in the era of costly ACTs probably
constitutes a significant financial burden to the economies of resource-poor countries

which have to address other pressing development problems.

After years of relying on clinical diagnosis alone, it is likely that some health workers
will not believe negative results and will prescribe antimalarial treatment regardiess
of test results. In addition, health workers may be over-reliant on positive malaria
results (the demonstration of concomitant illness in an asymptomatic, but positive,
malaria patient (WHO, 2004b). Furthermore health workers may use the MRDTs as
screening tools (testing every patient “just to be sure”) rather than to support clinical
diagnosis in symptomatic patients (WHO, 2004b). Such practices may lead to RDT
mistrust and eventually cause health workers to continue diagnosing malaria

clinically.

1.5.11. Staffing Levels

Appropriate and adequate human resource is critical to maximally manage the health
services in order to facilitate effective and efficient diagnosis of malaria. The current
health sector human resource capacity in Zambia is estimated at about 50 % of the
recommended establishment, (MoH, 2006c) and this would negatively affect the
level of utilization of Malaria RDTs. Rapid Diagnostic tests, in simple kit form, can
provide results based on fingerpick or venous blood within minutes. Mayxay et al.
2004 revealed that community health workers can utilize MRDTSs after as little as an
hour of training. This demonstrates that community heaith workers would be ideal to

perform and interpret the RDTs in situations where staffing levels are inadequate.
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CHAPTER TWO - OBJECTIVES

2.0. Research Question

This study was predicated on two research questions:
1. What is the level of malaria RDT utilization in Chipata District?

2. Why are there levels of such magnitude?

2.1. Hypothesis

To link up with the why question and drawing from the conceptual mode! figure 3.1,

one main hypothesis was to be tested which is:

HO: there are no factors associated with utilization of malaria RDTs in Chipata
District.

2.2. Main objectives

Drawing from the research questions, the main objective of this study is:

To determine the level of utilization and the factors that contribute to utilization of

MRDTs in selected health centres in Chipata District.

2.3. Specific Objectives

In order to achieve this aim, the study intends to:

1. To determine the use of the guidelines for performing MRDTs during the
period under study (1*' January 2009 to 30" June 2009) in the selected health

centres.
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. To determine the availability of the guidelines for performing MRD7Ts during
the period under study (1% January 2009 to 30" June 2009) in the selected
health centres.

. To compare utilization of MRDTs during period under study against the
number of malaria RDT trained health workers in the selected health centres.

. To describe any variations in MRDT utilization in selected health centers in
relation to staffing levels.

. To determine the level of knowledge health workers have in performing
MRDTs.

. To assess whether health workers are meeting expected health practices in
performing the MRDTs and how often they are being supervised.
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CHAPTER THREE- RESEARCH DESIGN AND METHODOLOGY

3.0. Study Design

In order to meet the set objectives, a cross-sectional research study was chosen. A
cross-sectional research was chosen because the researcher collected data on what
was going on at only one point in time (January 1% to June 30" 2009). From this the
researcher intended to compare different study units on particular attributes

3.1. Study Setting

The study was conducted in Chipata District which is located in the eastern province
of Zambia. Chipata District covers an area of 6,112 square km, with a population of
486,953 and a population growth rate of 2.8% (CSO, 2000). The district has 70% of
its population being rural and 30% urban. Chipata District has 39 health centers. It
has 238 community health workers of which 127 are active (Chipata District action
plan / budget, 2009-2011). The district also has Chipata general and Mwami
Adventist hospitals. The main industries are cotton ginnery, Cargill cotton marketing
company. The Government is the main employer accounting for 25%. Other major
employers are the Municipal Council and non-Governmental organizations. 35% of
the people in employment are self employed. The town centre consists of
traditionally built buildings mainly of one or two storey, with a sprawling, tightly
packed market area. Houses in the town are predominately brick built with metal
sheet roofs and most have electricity and running water. In the surrounding villages,

houses are smaller and usually built from handmade clay bricks with thatched roofs.

The population’s per capita income is less than US $1 per day in the rural
population. Nearly all residents in the villages are peasant farmers and not in gainful

employment with the majority possessing only very basic education or none at all.
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This study was conducted in 13 health centres drawn from 39 health centres. These
health centres are clustered in three (3) geographical zones of peri-urban 3 (8%),
urban 5 (13%), and rural 31(79%) areas. Socio-demographically, the health centres
are different. Some health centres have low patient loads and others have high
patient loads. The three clusters provided a proportionate sample of 1:2:10
respectively as the population distribution. Only those health centres that satisfied
optimum inclusion criteria were selected based on: (i) the availability of previous
information regarding reliability of monthly returns data. The centre therefore ought
to have had records of suspected malaria cases and RDT consumption data
generated from 1% January to 30" June 2009 (i) health workers ought to have
worked for at least six months (January 1t to June 30" 2009) in the same heaith
centre under study and (iii) the centre ought to have staff trained or sensitised in
RDT

3.2. Study Population

In order to present the sought reality and from which explanations on determinants of
utilization may refer, the decision to include all staff was made for the explicit
purpose of obtaining the richest possible source of information to answer the

research questions.

3.3. Sampling and Sample Size

3.3.1. Sample size

A sample of 42 health workers who routinely diagnosed malaria using RDT were
interviewed using provider interview guestionnaire and a records review of a sample
of 26 facility records generated from January 1% to June 30" 2009 was done using a
checklist. A sample of 13 Non participant observations were done on each heaith
worker performing MRDTSs on the assessment day in all the selected health centres.

3.3.2. Sampling Health Centres

There are 39 health centres in Chipata District and these have been clustered in
three (3) zones of Urban 5((13%), Peri urban 3(8%) and rural 31(79%) centres.
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Considering the limited time and the cost of conducting study the researcher used
sampling with replacement technique , sampled one third (1/3) of the total health
canters to give 13 health centres of the existing 39 health centres. Noting that the
health centres are not proportionate numerically within the clusters, the researcher
opted to sample the centres proportionately to size. This gave representation
number of 1, 2 and 10 health centres for urban, peri urban and rural health centres
respectively. Following this, each cluster of health centres was subjected to simple

random sampling using the rotary technique.

3.3.3. Sampling Health Workers

In order to draw sampling units for study, all health workers who were found at the
health facility and who met the inclusion criteria were enlisted on the spot for the
study. This was because the health centres are poorly serviced and as such each
health worker was given an opportunity to be selected. During the process of
randomisation, all health workers belonging to one health centre were assigned two

codes. One for personal identification and the other for the health centre.
The Inclusion criteria were:

« Only health workers who would have worked for at least six months (January 1%
to June 30" 2009) in the same centre under study were eligible for study.

« Only records of suspected malaria cases and RDT consumption data generated
from 1% January to 30™ June 2009 were eligible for review.

« Only health centre RDT training and support supervision registers containing data

generated from1® January to 30" June 2009 were eligible for review

The exclusion criteria were:

e All Health workers who would have not worked for at least six months (January

1% to June 30™ 2009) in the same centre under study were not eligible for study.
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« Al records of suspected malaria cases and malaria RDT consumption data that
were not generated within the stated period were not eligible for review

e All health centre malaria RDT training and support supervision registers not
containing data generated from1*! January to 30" June 2009 were not eligible for

review.

3.4. Data Collection Tools

The study involved the collection of quantitative and qualitative data. Three methods

used were:

1 Provider interview: This was a researcher administered questionnaire that
was used to collect fixed responses from all providers present on the day of
the assessment who routinely diagnosed malaria using RDT. This
questionnaire assessed acceptability, knowledge and practice in performing
RDT. It also reviewed training, staffing, supervision and the availability of

guidelines.

2. Facility Record Review: A checklist was used to collect information on the
number of MRDTs performed from January 1%t 2009 to June 30" 2009. It
collected information on the number of suspected malaria cases treated for
malaria from January 1% 2009 to June 30" 2009. The checklist also collected
information on malaria RDT training and supervision generated from January
1* to 30th June 2009.

3. Non Participant Observations and One to One Interviews: Malaria RDT
guidelines and facility records frame provided a structure for observing how
providers utilized or performed malaria MRDTs and asked questions on what
was observed. For each facility a minimum of one provider was observed un

arranged.
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3.5. Procedure

Data was collected during working hours and at other times when the workload was
less. The researcher had an opportunity to be with one member of staff at each
health centre and examined and documented evidence from records of MRDTs done
and total number of antimalarial prescriptions. The number of prescribed
antimalarials gave the researcher the number of malaria cases which had been

diagnosed (clinically and / or confirmed) from January 1%' 2009 to June 30" 2009.

* Records of prescribed antimalarials were checked for at least two days to see
how many antimalarials were prescribed from January 1% 2009 to June 30™
2009. The number of prescribed antimalarials gave the researcher the
number of clients with suspected malaria cases who couid have been
diagnosed using MRDTs from January 1% 2009 to June 30" 2009

» Records of MRDTs were examined to see how many tests were done
(number of positive and negative tests) in each health centre from January 1%
2009 to June 30" 2009.

o RDT training and support supervision registers were examined in the
company of the health worker to check for the number of heaith workers
trained in RDT and how many supervisory activities were conducted in each
selected health centre from January 1% 2009 to June 30" 2009. This allowed
an opportunity to make inquiries on interesting findings.

+ Health workers involved in performing MRDTs on that day were observed and

interviewed using questions related to the research variables.

3.6. Operationalisation of Variables

In this study, the following were the research variables:

Independent variable

independent variables are factors associated with utilization of malaria RDTs. These
factors include: availability of RDT guidelines, staffing levels, staff training, staff

knowledge, staff supervision, staff practice (skill) and staff attitudes towards RDTs.
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Dependent variable

The dependent variable is utilization of MRDTs which is the observed numeric value
of MRDTs done in all malaria attendances that received antimalaria treatment at a
health centre. This utilization was measured at three levels as follows: very low
counts (less than 59%), low counts (between 60 and 69%) and average counts
(between 70% and 79%) and high counts exceeding the threshold of 80%. To

compute the numeric value of utilization the formula RDTs done/ total malaria cases

was used.
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