MALARIA PREVENTION AND CONTROL IN
ETHIOPIA

by

Dejene Hailu Kassa

Submitted in accordance with the requirements for the degree of
Doctor of Literature and Philosophy
in the subject Health Studies

at the

UNIVERSITY OF SOUTH AFRICA

SUPERVISOR: Prof VJ Ehlers

JOINT SUPERVISOR: Prof DM van der Wal

NOVEMBER 2014



ACKNOWLEDGEMENTS

| would like to express my deepest gratitude to my major promoter Prof VJ Ehlers for
her excellent guidance, patience and invaluable constructive criticism throughout
the course of this research. Prof VJ Ehlers has been very unique in promptly providing
feedback and responding to my queries. When | felt lost, tended to lag behind, prof was
always by my side as usual, with her nice words that gave me energy and
encouragements. | thank you professor; you have showed me a way towards this
success.

My heartfelt thanks also go to Prof DM van der Wal, my joint promoter, for his critical
review of the dissertation and for putting me back on the right track. | always enjoyed
and learned from his comments that clearly showed me my strengths and weaknesses.

| truly feel honoured and proud to be promoted by both Professors Ehlers and van der
Wal. | am thankful to both of you.

| express my thanks to the following persons and institutions that have assisted and
supported me in the completion of this dissertation:

e The respondents of both phases and research assistants for their willingness and
sparing their time for the interviews.

e My caring, loving, and supportive wife Mrs Tigist Ayele, for her encouragement,
willingness to manage our household activities and relieving me from additional
stress.

e My children, Yonathan, Samrawit and Kidus and cousin, Selamawit for their
patience and sacrifices of their time.

e Yadessa Tegene for assistance with translating the structured interview
schedules.

e Unisa, for creating this opportunity to translate my long awaiting dream into
reality.

e The Sidama Zone Health Department and district health offices for permitting the
conduct of the research.

e Hawassa University and Federal Ministry of Education for financial and logistic
support.

e All staff of the School of Public and Environmental Health, especially Mr
Abraham Alano, Mr Ayalew Astatkie, Drs Teferi, Abegaz, Wro. Achamyelesh,
G/Ts and Mr Debebe Shaweno, for their continuous encouragement.



e All individuals who in one or another way contributed to my successful
completion of the dissertation.
e The statistician, T Hailu, for helping me to analyse the data in meaningful ways.



ii
MALARIA PREVENTION AND CONTROL IN ETHIOPIA

STUDENT NUMBER: 4567 446 9

STUDENT: Dejene Hailu Kassa
DEGGREE: Doctor of Literature and Philosophy
DEPARTMENT: Health studies, University of South Africa
PROMOTER: Professor VJ Ehlers
JOINT PROMOTER: Professor DM van der Wal

ABSTRACT

This study investigated the implementation of the roll back malaria (RBM) programme at
household and at health post levels and examined factors that negatively impact on
malaria prevention and control activities. Quantitative, descriptive, analytic cross-
sectional research, guided by the conceptual framework of the Health Belief Model, was
conducted. Structured interviews were conducted with 857 women (for the household
survey in phase 1) and 53 health extension workers (HEWS) in phase 2 of the study, in
nine malaria endemic districts of Sidama Zone, southern Ethiopia. Data were analysed
using SPSS version 20.

The study’s findings indicate that 53.3% (n=457) of the household respondents and
24.5% (n=13) of the HEWs had low levels of overall malaria-related knowledge.
Household respondents aged 25-34 years, (p<0.01); regularly received malaria-related
information, (p<0.001) and the less poor women (p<0.001) had good levels of
knowledge. Of the households, 38.9% (n=333) reported poor RBM practices. Wealth,
knowledge, perceived threat of malaria and perceived benefits of implementing malaria
preventive measures were positively associated with good RBM practices. Indoor
residual spraying (63.6%; 422 out of 664), consistent use of insecticide treated bed nets
(51.6%; 368 out of 713), and environmental sanitation (38.6%; 331 out of 857) were the most
commonly implemented malaria prevention strategies in the study area. Out of the 252
reported malaria cases, 53.6% (n=135) occurred among children under five years of
age who also comprised 50.0% (n=16) of 32 reported malaria-related deaths. The RBM
practices were poorly implemented in the study area despite malaria prevention and
control efforts. Slow progress in behavioural changes among household members, lack
of transportation services for referring malaria patients, lack of support given to HEWs
and lack of feedback and supervision from higher level health care facilities were
identified as potential challenges facing RBM implementation in the study area. Future
efforts need to focus on effective behavioural changes based on intervention studies
and regular monitoring of the RBM programme. The workloads of the HEWs should
also be reconsidered and lay health educators should be used more effectively. Health
posts should always have sufficient anti-malaria drugs and other resource such as rapid
diagnostic kits.

Key concepts
Health Belief Model, health extension worker, household survey, malaria in Ethiopia,
plasmodium falciparum, roll back malaria programme
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CHAPTER 1

ORIENTATION TO THE STUDY

1.1 INTRODUCTION

Malaria is a parasitic disease resulting from infestation with single-cell protozoan haemo-
parasites belonging to the four species of genus plasmodium (World Health Organization
[WHO] 2003:5; WHO 2006:5; Sallares 2002:9). The word ‘malaria’ originated from the
Italian term ‘mal’aria’ and denotes ‘bad air’ (Sallares 2002:7). The parasites are transmitted
from person to person through the bite of the female Anopheles mosquito, which requires

blood to nurture her eggs.

One fifth of the world’s population is at risk of malaria in more than 99 malaria endemic
countries, including Ethiopia, where two-thirds of the population are affected by malaria
(WHO 2012:ix). This study aimed to investigate the malaria prevention and control
situations in selected malaria endemic districts or thea, the second smallest administrative

structure next to kebele, of Southern Ethiopia.

1.2 BACKGROUND INFORMATION

Malaria is a global problem. The global, national and regional context of malaria will be
discussed in the following sections.

1.2.1 Global perspective of malaria

Malaria is one of the diseases that have seriously affected the world’s population. Though
significant reduction in its overall prevalence has been observed since 2003, malaria
remains a major public health problem affecting more than 99 countries of the world (WHO

2012:28). Regions known to be free of malaria began to report cases of
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malaria indicating that the disease is expanding probably in response to global warming
(Tesfaye, Belyhun,Teklu, Mengesha & Petros 2011:153) enabling the mosquitoes to live
in areas where this had been impossible prior to global warming.

To control the trends of the expansion and the consequences of malaria, countries in
malaria endemic areas have launched malaria prevention and control strategies that are
believed to combat the disease. However, the occurrence of malaria is very complex
and affected by multiple factors. The efficacy of the prevention and control strategies and
their effects, especially in the reduction of malaria-related mortalities and morbidities
among the most vulnerable segments of these populations, need to be monitored.
Assessment of the effectiveness of malaria prevention programmes is either neglected or
not planned due to limited resources. Health authorities in malaria endemic areas conduct
indoor residual sprays (IRS) every year. But the outcomes and impacts of this service have
not been regularly evaluated to improve the subsequent preventive activities in terms of
the effectiveness of the programme and the wise use of scarce resources. Some countries
with ongoing malaria transmission do not have proper documentation for tracking malaria
control programmes (WHO 2012:v) hampering the efforts of roll back malaria (RBM)

programmes.

1.2.2 The malaria situation in Sub-Saharan Africa

The WHO (2009) indicates that about 50% of the world’s people are at risk of malaria,
most of them living in resource-scarce countries. Malaria is responsible for 1.4% burden of
diseases in the world and causes 10.8% disability adjusted life years (DALYS) in Africa.
The disease affects about 300 million people every year, mainly hitting the most vulnerable
populations (Oresanya, Hoshen & Sofola 2008:146). About 90% of deaths attributed to
malaria occur in Sub-Saharan Africa (SSA) (Mengistu & Diro 2006:107). More than 75% of
deaths due to malaria occur among children younger than five (henceforth called “under-
fives”) in SSA which accounts for 25% the mortality rate among SSA’s children. According
to Oresanya et al (2008), three out of four individuals presenting with fever at health
facilities in SSA, suffer from malaria with significant variations between rainy and dry

seasons. Malaria has devastated the economy and health of populations in resource-



3

scarce SSA accounting for 10% of the total burden of diseases in the region (Castillo-
Riquelme, Mclintyre & Barnes 2008:111).

1.2.3 The malaria situation in Ethiopia

Ethiopia is one of SSA countries affected by malaria. The disease burden of malaria and

its preventive and control strategies are discussed in this section.

1.2.3.1 Country profile

Ethiopia, a SSA country, has a total surface area of 1.1 million km? and an estimated
population of 84 million (WHO 2012:126). The country has one of the poorest health
profiles in the world. For instance, Ethiopia has an under-five child mortality rate of
88/1000, an infant mortality rate of 59/1000, a maternal mortality ratio of 676/100,000
(Central Statistical Agency [CSA] 2012:267), and a life expectancy at birth of 58.4 years for
males and 60.4 years for females (Federal Ministry of Health [FMoH] 2011:11). Poor socio-
economic development, poor environmental conditions and low levels of social services,
and uncontrolled population growth are some of the factors contributing to the poor health
status in Ethiopia. Communicable diseases are widely spread accounting for 75% of
endemic diseases that are potentially preventable. Malaria occurs in about 75% of the total
land area of Ethiopia where 68% of the people live (WHO 2012:126).

1.2.3.2 The magnitude of the malaria problem in Ethiopia

In Ethiopia, malaria is responsible for 9% of the outpatient visits, 8% of patient admissions
and 10% of hospital deaths (FMoH 2011:29-31). Malaria transmission in Ethiopia is
perennial, seasonal and occurs as an epidemic depending on the geographical location
(FMoH 2012a:3). The seasons where the peak transmissions occur are the months
following the rainy season, mainly from June to September (Midekisa, Senay,Henebry,
Semuniguse & Wimberly 2012:165). Malaria transmission in Ethiopia is characterised by
unstable and irregular occurrence of epidemics every 5-8 years (FMoH 2008:1). In the
highlands of Ethiopia, a number of epidemics have been registered over the last 45 years.
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During the first epidemic in 1958, about 150 000 people living in the highlands of Ethiopia
died (FMoH 2008), where malaria historically occurred in areas up to 2 500 metres above
sea levels (Adhanom, Deressa, Witten, Getachew & Seboxa 2005:557; FMoH 2012a:67).
Since then, devastating epidemics were documented in the years 1988, 1991 to 1992,
1998, and 2003. About 2 million clinical cases and 3 000 deaths due to malaria were
reported during the last epidemic in 2003 (FMoH 2008). In 2010, the FMoH (2011)
reported malaria to be the leading cause of morbidity in several regions of the country. The
annual average number of malaria cases reported by health facilities from 2001 to 2005
was estimated to be 9.4% of all patients presenting at the health facilities (FMoH 2008:2).
The 2011 FMoH annual report revealed that 828 415 cases of confirmed malaria were
treated during that year (FMoH 2011:33).The prevalence at the population level is

expected to exceed this figure.

The Southern, Nations, Nationalities and Peoples’ Region (SNNPR) is the third most
populous regional state next to Oromia and Amhara in Ethiopia. Malaria occurs in almost
all zones with over 8 million (65%) of the population being at risk, and it ranks top among
the causes of morbidity and mortality in the region. For instance, 144 out of 261 (55%)
malaria deaths reported by all hospitals in the country during 2011 were from the SNNPR
(FMoH, 2011). According to a study by Ayele, Zewotir and Mwambi (2013:200), the
population of the region is at increased risk of malaria infection compared to those in the
Oromia and Amhara regions. Sidama Zone, where this study was conducted, is one of the
13 zones and 8 special districts found in the SNNPR (see figure 1.1). The zone has an
area of 6 981.8 square kilometres of which 30%, 54% and 16% are lowland, middle land
and highland, respectively (Sidama Zone Health Sector 2011:2). The altitude ranges from
a minimum of 1 200 in Loka Abaya district to a maximum of 3 300 meters above sea level
at the Geremba Mountain. Malaria is endemic in nine out of nineteen districts found in the
zone. In 2011, 44 302 out of 88 187 (50%) people were diagnosed and tested positive for
malaria in the Sidama Zone (Sidama Zonal Health Department 2011:8).



Figure 1.1: Location of Ethiopia in Africa
Source: World Atlas.
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According to the FMoH (2011:33), the insecticide treated net (ITN) coverage in the SNNPR
was 63% in 2011. The proportion of children under five years of age who slept under ITNs
in the region was 55.9% and 63.1% among pregnant women (FMoH 2007a).
Astatkie and Feleke’s (2009:210) study conducted in the Arbamich area indicated that ITN
utilisation by vulnerable groups was less than the Abujan target. This rate of utilisation of
ITNs is relatively low compared to Ethiopia’s target of 100% ITN coverage (FMoH
2012a:19).

The WHO (2012:4) identified gaps in the area of maximising the utilisation of distributed
ITNs, maximising the scaling up of indoor residual spraying (IRS) activities, increasing
community knowledge of malaria manifestations, prevention and control, increasing
access as well as effective malaria case management services. Having realised the
problem, the FMoH in collaboration with the Roll Back Malaria (RBM) Programme, as
partners, tried to implement effective preventive and control measures focusing on specific
key targets to reduce mortality due to malaria by 50% by 2010. It was planned to achieve a
60% ITN coverage among under-fives and pregnant women, 60% of malaria cases to
receive effective treatment within 24 hours of the onset of signs and symptoms, 60% of
pregnant women to receive ITNs, and 60% of the epidemics to be detected within two
weeks of onset, and then responded to within an additional two weeks (FMoH 2006:8;
FMoH 2012a:ix).

The SNNPR Health Bureau planned a strategy for the prevention and control of malaria in
order to achieve the stated RBM and FMoH targets. The main strategy to control malaria in
the SNNPR stems from the national strategies. It includes the provision of early diagnosis
and effective treatment, selective vector control measures (ITN, IRS and environmental
management), scaling up epidemic prevention and control measures. The distribution of
ITNs is an important integral part of selective vector control methods (SNNPR Health
Bureau 2009).

The FMoH, with its partners, is also scaling up and intensifying the distribution of ITNs
through a Global Fund Grant of about US$ 3.4 million. This involved distributing ITNs to
areas with a high incidence of malaria, including the Southern Region. At the end of 2006,
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cumulatively a total of 7 million ITNs had been distributed throughout Ethiopia.
Furthermore, the FMoH had distributed 19-20 million ITNs by the end of 2007 (Sidama
Zone Health Department 2007). Overall, the total number of ITNs distributed in Ethiopia
since 2005 was estimated to be 35 million (FMoH 2012a:22).

Even though the strategy has faced many challenges during the past six years, the
SNNPR has gained significant experiences with ITN distribution and utilisation. The region
requires information about the knowledge, perceptions, behaviours and practices of the
community towards malaria prevention programmes. There appears to be inadequate
information about the outcomes of malaria prevention measures such as IRS, appropriate
utilisation of ITNs, and indigenous practices of malaria prevention and control methods.
Despite the scaling up of malaria prevention and control efforts in the SNNPR, some
districts reported malaria outbreaks during 2009 (Areka District Health Office 2009).

Though there is evidence that the prevalence of malaria is declining compared to the
previous trends, it continues to affect large numbers of people in Ethiopia (FMoH 2011:33).

The questions that arise are thus:

e |Is this reduction due to the improvement in the quality of services?
e Does this reduction in the prevalence of malaria mean that there will not be any
further devastating epidemics?

e Is there any other factor that contributed to the reduction of malaria?

In response to these questions, scholars have reflected on diverse views about the
declining rates of incidence and prevalence of malaria. One of the views is that the current
sign of decrease could be the result of strong international and national efforts (WHO
2011; WHO 2012). On the other hand, researchers argue that it is a premature decision for
countries to declare victories as the nature of the occurrence of malaria is very complex,

involving multiple factors.
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On the other hand some countries still face high rates of malaria-related mortality and
morbidity indicating that malaria has not yet been managed effectively. For instance, Sign,
Dash and Thimasarn (2009:93) reported an increasing pattern of plasmodium falciparum in
Madhya Pradesh (Central India). This evidence further justifies the argument that the
occurrence of malaria epidemics has never had stable patterns. In some countries the
epidemic occurred as two-yearly events but in others it might occur only every 10 years.
The quality of malaria prevention and control services, including surveillance programmes,
might be associated with the occurrence of malaria epidemics. Should there be well
organised and consistent preventive and control programmes, the expected epidemic

could be limited or managed with fewer undesirable health consequences.

1.2.3.3 The malaria prevention and control strategies in Ethiopia

In order to effectively curb the prevailing health problems arising from malaria, the
Ethiopian government has designed and is implementing malaria prevention and control
strategies. These include:

e distribution of ITNs to all households in malaria endemic areas;

e selective indoor insecticide spraying;

e larval control; and

e proper case management (diagnosis and treatment) and identification and control of

epidemics within two weeks’ time (FMoH 2006:8).

These strategies have been launched since 2001 in different regions where malaria is
endemic. The extent of the implementation of these nationally set strategies is expected to
vary from one region to another due to differences in socio-economic, infrastructure,
human resources, and environmental factors. These factors affect the effectiveness of
malaria prevention and control programmes and their impact. In order to understand to
what extent the implemented strategies are on the right track to meet the set targets, they
need to be assessed periodically. To this end, this study tried to achieve two major goals.
Firstly, it intended to identify the main factors that negatively impact on malaria prevention
and control strategies of the SNNPR at household level. Secondly, this study tried to
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identify the malaria knowledge and implementation practices of the front line health

professionals, known as health extension workers (HEWS) in Ethiopia.

As much as 75% of the total area of Ethiopia is malarious. About 52 million people (68%)
live in these malaria endemic areas (FMoH 2012a:ix). Improvements in the level of
awareness and health seeking behaviours of such large communities at risk are therefore
of paramount importance. This is a pre-requisite to actively involving the community in

preventive and control strategies designed at national or local levels.

1.2.3.4 Awareness and utilisation of malaria prevention and control services

One study (Gobena, Berhane & Worku 2012:914) assessed the level of knowledge of
women about malaria and indicated that only 56% out of 2 867 respondents had
appropriate knowledge regarding the cause of malaria and 33% out of 789 respondents
reported the consistent use of ITNs. Such misconceptions and lack of desirable
behaviours, particularly in countries with large populations, could challenge the malaria
prevention and control efforts of the African continent. In Nigeria, utilisation rates of 11.5%
for any net and 1.7% for ITN by the under-fives were reported (Oresanya et al 2008:52).
Evidence regarding low rates of utilisation of ITNs, generally shows that there are still gaps
to reach the targets set by many developing countries to eradicate malaria. By improving
the communities’ level of awareness, their involvement in malaria prevention and control
activities could be enhanced and sustained, reducing the prevalence and incidence of

malaria, and thus also reducing malaria-related morbidity and mortality rates.

1.2.3.5 Case Management

Proper management of malaria cases is one component of malaria prevention and control
strategies and programmes. Ethiopia introduced the use of artemether-lumefantrine (with
the trade name Coartem) as first line treatment for falciparum malaria as early as July
2004, and full implementation at all health facilities was started in 2005 (FMoH 2012a:39-
41; President’s Malaria Initiative [PMI] 2009:37). This treatment implies that the malaria
patient only needs to take one pill to cure the malaria attack. Malaria diagnosis in health
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facilities is based on clinical, rapid diagnostic tests (RDTs) and microscopy. RDTs are
available at the health posts while microscopy is available at higher level healthcare
institutions like health centres, hospitals or private clinics. Management of malaria cases at
health institutions continues to face many challenges to implement the strategy of early

diagnosis, treatment and prevention of malaria in Ethiopia.

Similarly, it was reported that fewer than 10% of patients in Mali had access to laboratory
malaria confirmation services. In the same country, studies have indicated that only 31.4%
of under-fives, suspected to suffer from malaria, had received any anti-malarial drugs and
only 15.1% of these had been treated within 24 hours of the onset of fever attacks (PMI
2008). Moreover, Lettenmaier (2003) has reported that anti-malarial drug sellers in many
developing countries sell anti-malaria drugs under different brands with varying levels of
efficacy. Some of these drugs do not meet the quality standards, which could contribute to

anti-malaria drug resistance, another blow to the RBM strategy.

Poor quality of diagnosis of malaria cases hinders the effectiveness of the clinical services
at health institutions. In Ethiopia, there is no effective national and systematic evaluation of
the quality of microscopy for diagnosis of malaria except one attempt in the Amhara region
(PMI 2009:32).

1.2.3.6 Epidemic surveillance

Despite malaria being one of the diseases under public health surveillance in Ethiopia, the
existing surveillance has not been very effective for prevention, detection and response to
the epidemic (PMI 2009:41). However, the FMoH (2012a:71), in response to the weak
surveillance system, has strengthened its integrated disease surveillance system. It has
instituted an epidemic forecasting and early warning system in place in order to detect and
contain any malaria epidemic outbreak (FMoH 2012a:86). It established a well organised
structure at different levels extending from the FMoH down to the village level. At each
level, specific roles and responsibilities were assigned and effective channels of

communication were established.
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1.2.3.7 Capacity building

In Ethiopia, there is no training of health professions specific for malaria and other vector-
related diseases. The lack of human resources with appropriate knowledge and skills to
combat malaria has been a major challenge in Ethiopia (PMI 2009:28). The problem in the
remote areas is further compounded by poor infrastructure (PMI 2009:37). Building
capacity of the health system, as a component of malaria prevention and control
strategies, therefore, should be implemented in a co-ordinated way involving all
stakeholders. Skilled health workers are required to provide effective preventive and
control services (FMoH 2010:46). This necessitates periodic in-service training for health
professionals at all levels on guidelines and policies and on the management of malaria
cases. Motivation and guidance of workers through regular supervision is critically
important for the successful implementation of the RBM programme.

1.2.3.8 Communication and co-ordination

The level of awareness of the population living in malaria endemic areas varies through
different regions of Ethiopia depending on socio-economic and demographic factors.
Yewhalaw, Kassahun, Woldemichael, Tushune, Sudaker, Kaba, Duchateau, Bortel and
Speybroeck (2010b:47) reported a fairly good level of awareness regarding malaria while
Gobena et al (2013) reported a low level of malaria awareness in Ethiopian communities.
This suggests that the malaria prevention programmes in the country still need to further
improve and expand knowledge through the dissemination of health education, and also
through community sensitisation meetings, in connection with the distribution of ITNs. For
further achievements of good levels of malaria knowledge, attitudes, and practices, related
to the prevention of malaria, targeted and pre-tested health education messages,
developed within the context of cultures and social conditions of the target communities,
should be emphasised. To enhance compliance with malaria preventive and control
measures among the community, effective communication between the population at risk
and the healthcare service providers should also be emphasised consistently. Hence,
malaria communication strategies should be developed based on the national health

communication strategy.
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1.2.3.9 Monitoring and evaluation

Monitoring and evaluation of malaria prevention and control strategies are critical aspects
influencing the success of malaria programmes. It helps not only for the purpose of
reducing the burden of malaria but also for tracking appropriate and timely malaria
commodities. Such activities are important to wisely allocate resources as well as to
evaluate the extent to which malaria preventive and control activities are effective (PMI
2009). Evaluation and monitoring make visible the impact of malaria prevention and control
strategies on mortality and morbidity rates of vulnerable population groups, such as under-
fives and pregnant women. However, why many countries lack valid ways of evaluating
the investment of resources to fight malaria is not understood (Rowe, Steketee & Arnold
2007:1524). These authors further suggested that many malaria prevention and control
initiatives, that financially and technically support malaria endemic countries, need to use
the same evaluation plan in different countries, making these efforts more efficient.
Evaluation methods for malaria prevention and control programmes need to be
comprehensive and must adequately address validity, feasibility, cost, malaria
epidemiology and inherent limitations of methods of measurements. Collection of data of
such information enables cross-country comparisons and evaluations of the RBM

programme at continental or regional level.

1.3 OVERARCHING ELEMENTS OF THE RESEARCH

Malaria affects a large proportion of the population in Ethiopia. Evidence regarding its
magnitude of the problem and the extent of implementation of RBM therefore, needs to be
provided to guide decisions. Cognisant to this, the following sections provide background
about the research and its objectives.

1.3.1 Statement of the problem

Ethiopia is one of the countries that have implemented the revised strategies to curb

malaria. Despite the massive efforts to implement these strategies, malaria continues to
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cause significant morbidities and mortalities in the endemic areas of Ethiopia. This causes
much damage to the health and socio-economic development of the country. Hence, this
study attempted to examine factors contributing to this problem at the household level, as
well as at the Health Extension Workers’ (HEWS’) level, where the malaria prevention and

control strategies are implemented at grassroots level.

1.3.2 Purpose of the study

Malaria remains a major public health problem in Ethiopia. This study, therefore, intended
to identify factors adversely affecting malaria prevention and control at the household level.
To comply with this purpose two populations and two phases for the research were

required, namely:

e To illuminate the understanding of the situation and examine the modern and
indigenous malaria knowledge systems of preventing and controlling the disease,

the researcher used a household survey (Phase 1).

e To identify challenges encountered by health extension workers (HEWS) in
rendering malaria prevention and control actions at the health post level.
Knowledge of the factors affecting malaria prevention and control, at health post
level, will be useful to recommend ways to reduce the incidence and prevalence

and severity of malaria in the study areas and in other similar contexts.

1.3.3 Research questions

The programme managers of the implementation of the malaria prevention and control
strategies need to be aware of factors that might negatively impact on these strategies at
household level. For instance, housing conditions such as the number of rooms in relation
to household size and the suitability of physical housing structures might influence ITN
utilisation. Knowledge of community members about the cause, transmission and
prevention of malaria is another key component in the RBM programme. However, low

levels of knowledge and wrong perceptions of the community about malaria are some of
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the challenges the RBM programme might face in different parts of Ethiopia (Legesse &
Deressa 2009:43). The family’s knowledge about the appropriate use of ITNs, destroying
mosquito breeding sites, and the managing of malaria cases at household level are
important components of the programme which might influence the effective
implementation of the malaria programme in Ethiopia. This study intended to examine
these situations, in the study area. The overarching research question for the research
was: To what extent does the knowledge level of female household heads and the
activities of HEWs complement or contradict the malaria preventive programmes in the
research area? (A female household head, in this study, refers to the woman who was
responsible for managing the household’s malaria prevention and control activities,

irrespective of whether or not there was a male household head).

Specific research questions were set for each of the two phases. Sections 1.4.1 and
1.5.1 respectively address phases 1 and 2. This information could help to enhance the

implementation of effective anti-malaria-related strategies in Ethiopia.

1.3.4 Research objectives

Objectives were set for each of the two phases of the research. See sections 1.4.2 and
1.5.2 respectively for the objectives of phases 1 and 2.

1.3.5 Theresearch paradigm: quantitative research

Both phases of the research were conducted within the quantitative research
paradigm. The research approach employed was a positivist paradigm, using a
guantitative design. This paradigm makes an assumption that there exists an
observable reality that can be measured quantitatively independently of human
observation (Bruce, Pope & Stanistreet 2008:3). A quantitative approach involves
precise measurement and quantification, often within a rigorously controlled design
(Polit & Beck 2008:763). This type of research is an appropriate choice for the
collection of empirical data through the senses (Polit & Beck 2008:16). Since this

design addresses a range of confirmatory questions which could lead to inferences
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enhancing the effective implementation of the RBM programme, it was the first

choice for this study.

1.3.6 Theoretical foundation of the study (HBM)

The theory that is most appropriate to this research is the Health Belief Model (HBM). This
theory was initially developed by Rosenstock in 1974. It was used to study the relationship
between the behaviour of an individual and his/her risk of having a particular health
problem and his/her health service utilisation behaviours such as accepting testing for
tuberculosis. It indicated that if a person exhibited positive health behaviours, then he/she
was more likely to prevent or avoid any condition that increased the likelihood of
contracting diseases/conditions (Glanz, Rimer & Viswanath 2008:45-62). As applied to this
study, the HBM holds that the independent variables (socio-economic and demographic,
knowledge/indigenous, beliefs, the environment) should influence or explain the dependent
variables (current practices of preventing and treating malaria). Because if a person has a
good level of knowledge, has positive attitudes towards malaria prevention strategies, then
he/she is more likely to practise preventive measures and can thus reduce his/her risk of
getting malaria, and of treating patients with malaria effectively. The HBM will guide the
researcher in establishing the relationship between the explanatory and the outcome
variables. Section 2.6 of this thesis presents the details and conceptual framework used in

this study.

Research reports (FMoH 2012a) indicate that malaria prevention and control strategies
can be affected by several factors. Level of awareness and utilisation of services, quality of
case management, capacity of implementers, epidemic surveillance, communication and
coordination, monitoring and evaluation are the main malaria prevention and control
strategies (Oresanya et al 2008; PMI 2008). The assessment of these aspects was the

focus of this study.
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1.3.7 Research design

A research design constitutes the plan for the collection, measurement and analysis of
data and for reaching conclusions. Research designs are broadly classified as
interventional and non-interventional (Aschengrau & Seage Il 2008:139-140; Fathalla

2004:44; Rothman, Greenland & Lash 2008:87-88). Interventional research involves the
development, implementation and testing of an intervention (Polit & Beck 2008:756). The
non-intervention research design is also called observational and may be analytical or
descriptive and is more appropriate when the researcher does not intend to assign

interventions, but is rather, an observer of the problem.

The analytical design describes associations in terms of possible cause-and-effect
relationships. A descriptive design, on the other hand, provides a detailed presentation of
the characteristics of persons, groups, situations or the frequency with which certain
events occur (Bruce et al 2008:422-425, Polit & Beck 2008:752). A cross-sectional design
is a descriptive study in which data are collected at one point in time (Polit &
Beck 2008:751). This study aimed to measure the practices of households and the
implementation of RBM practices at health post level. A non-experimental descriptive
cross-sectional design was used to address the research objectives while an analytical
component was also employed to examine potential factors that could explain the
behaviours of the respondents regarding malaria prevention and control.

1.4 PHASE |I: HOUSEHOLD SURVEY

It is at household level where malaria prevention and control strategies should be
implemented to have an impact on reducing the malaria incidence and prevalence in
Ethiopia. Consequently phase 1 of this study focussed on the knowledge, attitudes and
perceptions of households pertaining to malaria prevention and control. The second and

third research questions address the households’ malaria prevention and control practices.
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1.4.1 Research questions

The research questions for the household survey serve to clarify the knowledge,
perceptions and attitudes (KPAs) of women towards the prevention of malaria in a

specific household. The questions were:

e How do knowledge, attitudes, and perceptions of households in malaria-
endemic areas (about the malaria prevention and control strategies) impact on
the effective utilisation of these services?

e What factors affect the implementation of malaria prevention and control
strategies at the household level?

e What preventive measures are implemented at the household level?

¢ Which household members were most likely to suffer from malaria during the

three months preceding the interview?

1.4.2 Research objectives

The objectives set for the household surveys were to:

e assess the knowledge, attitudes and perceptions of households in the study area
about the prevention and control methods of malaria;

e identify factors that could adversely affect the effectiveness of malaria prevention
and control strategies in the study areas;

¢ identify the malaria preventive measures implemented at household level;

e identify persons most affected by malaria at household level in the study areas.

1.4.3 Research design

A quantitative descriptive cross-sectional survey was conducted during phases 1 and 2 of

this study. Structured interviews were conducted with selected households in phase 1 and
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with all HEWs in phase 2 of this study. This study was conducted in all nine malaria

endemic districts of Sidama Zone in southern Ethiopia.

1.4.4 Population and sampling

This research relied on primary data to address the research objectives. Sources of these

data are presented in sections 1.4.4.1 and 1.4.4.2.

1.4.4.1 Research population and sample

Mothers or caregivers from the selected households were targeted as respondents since
they are the prominent caregivers in the family and implementers of malaria prevention
and control measures at this level. These family members shoulder the major
responsibilities of malaria prevention and control activities in and around the households
and thus, were eligible for this study. The sample selection and sample size

determinations are discussed in sections 3.2.3.2; 3.2.3.3 and 3.2.3.4.

1.4.4.2 Selection of respondents

Respondents for the household survey were randomly selected from nine malaria endemic
districts in Sidama Zone, Southern Ethiopia. At the first stage, kebeles (smallest
administrative units) were selected using a simple random sampling technique. Finally,
clusters of households (locally named ‘gots’) were randomly picked from a list of all gots in
each kebele and all households in the selected gots were assessed. (Details are
presented in section 3.2.3.4). Proportions of urban and rural dwellers were represented
based on DHS findings (CSA 2012:3).

1.45 Research tool and data collection

Structured interviews were used to collect data as discussed in the following sections of

the thesis.
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1.4.5.1 Research tool/Interview guide

Interview schedules (WHO 2001:171) with a list of structured questions were used to
collect data. The researcher utilised purposively constructed, translated and pre-tested
structured interview schedules that were prepared based on the research objectives and

on the review of the literature.

1.4.5.2 Data collection

Data were collected from the end of March to the second week of May 2013.
Data on background variables such as socioeconomic aspects, demographics and housing
conditions, were gathered with the intention of describing the characteristics of
respondents and examining how this information could be correlated with malaria-related
behaviours. Similarly, variables related to the level of awareness and knowledge about
malaria, perceptions and practices relevant to the prevention, control and episodes of
malaria and its treatment were measured. Ten trained and supervised female research
assistants conducted the interviews. The training provided to the data collectors focussed
on the objectives of the study and techniques of interview and on ethical aspects of
research. The data collectors interviewed the mother/caregiver from all households in the
selected clusters. The researcher was available and supervised the process (see
section 3.2.5 of the thesis for a more detailed description of the data collection process).

1.4.6 Data analysis

The researcher first cleaned, coded and entered the data into computer software, SPSS
version 20. Background variables such as socio-demographic and economic data were
analysed by using descriptive statistics. Categorical or nominal data related to the study
objectives were analysed using chi-square tests to examine statistical evidence for factors
that might be associated with the likelihood of families reporting/not reporting malaria
infections. The data were further fitted into a multivariate regression model (Elston &
Johnson 2008:293-294; Kothari 2004:315-318) to analyse relationships between the
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explanatory and the criterion variables and to estimate the relative odds (OR) of malaria

infection among the households.

1.4.7 Validity and reliability of the data

Validity is the degree of closeness of the measurement to the true value. It is the capacity
of a test, instrument or question to give a true result (Bruce et al 2008:172) The sample
size involved in this study was large ensuring the representativeness and thus, improving

the validity.

Reliability measures the internal consistency of the measurement tools (Bruce et al
2008:174). In order to improve the reliability, all technical terms used in the interview

schedule were defined and explained to each interviewee.

Pretesting of the data collection tool and training of the interviewers were done carefully.
Completeness and consistency of information was checked on a daily basis during data
collection. Data entry was done into the SPSS programme and audited to remove errors
committed during data entry which further enhanced the reliability of the research
instrument. The internal consistency of the measurements was evaluated by Cronbach’s
alpha coefficients, which ranged from a minimum of 0.73 to 0.87 for different constructs of
the HBM (see section 3.2.7.2).

1.5 PHASE Il: HEALTH POST LEVEL SURVEY

The health post is the first line of treatment for malaria treatment and HEWs provide health
education in their communities. Consequently, it was deemed essential to identify the
knowledge, attitudes and perceptions of HEWs at health posts because these aspects

could influence the prevention and treatment of malaria at community level.

1.5.1 Research questions

Research questions that guided the second phase included the following:
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e How do the health extension workers (HEWS) implement malaria prevention
and control strategies?

e What challenges do the HEWs encounter in rendering malaria prevention
services?

e What challenges do the HEWSs encounter in treating patients suffering from

malaria?
1.5.2 Research objectives
The objectives set for the health post surveys were to:

e assess the HEWSs’ knowledge, attitudes and perceptions concerning the prevention
and control of malaria;

e assess the challenges related to malaria prevention and control at health post level;

e assess the challenges related to treating patients suffering from malaria at health
post level.

1.5.3 Research design

Most of the methodological approaches used in this section were similar to those used in
phase I. All HEWs providing basic PHC services at the health posts comprised the target
respondents for the second phase of this research. A health post represents the smallest
unit of the current health structure in Ethiopia. Every kebele has one health post with two
HEWSs, and hence all health posts in the kebeles that were targeted for the household
survey, and all these HEWs were included. The second phase of the research was
required to examine the practices of RBM from the health service providers’ perspectives
and to identify challenges they might be encountering. The second phase was also
informed by data collected from the first phase. The researcher used a cross-sectional
guantitative approach to assess the knowledge, perceptions and practices of health
services providers (HEWsS) and problems they faced at the health posts and in the
community while implementing the RBM strategies. It provided information regarding how
RBM strategies were implemented at the PHC units and could provide evidence about

potential gaps existing between policies and practices.
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1.5.4 Research population and sampling

Sources of data for phase Il included health service providers working in the health posts.

These are presented in sections 1.5.4.1 and 1.5.4.2.

1.5.4.1 Population and Sample

HEWSs in all 18 rural and 9 urban kebeles that participated in phase | of this study, were
included in this study. HEWs are expected to implement a total of 16 health service
packages in the community (see section 1.8. of this thesis). As front line implementers of
the health strategies, the HEWSs could provide information to help identify gaps in the RBM

programme at grassroots level.

1.5.4.2 Selection of respondents for phase Il

There are 54 HEWs working for the selected 27 kebeles (two per kebele). All HEWSs, who
had worked in the study areas for at least three months were interviewed, implying that no
sampling took place. HEWs with less than three months’ experiences were considered to
lack experience and were thus not interviewed.

1.5.5 Research instrument and data collection procedure

The researcher used a structured interview schedule to collect data relevant to the

objectives of the second phase.

1.5.5.1 The structured interview schedule

The structured interview schedule, used for the second phase of the study, were informed

by the results from phase I. The tools were pretested by interviewing five HEWs who were

not included in the actual study (see section 3.3.2.3 for more details).
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1.5.5.2 Data collection
Data pertinent to the second phase were collected in July 2013. The range of data
included the background information, variables related to KAP of HEWs about malaria,
level of satisfaction, challenges related to the implementation of RBM. Details of data
collection procedures are presented in section 3.3.2.4.

1.5.6 Data analysis

The data analysis for the second phase followed the same procedures as were adopted

during the first phase, as explained in section 1.4.6.

1.5.7 Validity and reliability

Validity and reliability for the second phase were achieved in similar ways discussed in
section 1.4.7.

1.6 ETHICAL CONSIDERATIONS

The researcher honoured the ethical aspects related to procedures used in this study. The

details are discussed in section 3.2.8.

1.7 DEFINITIONS OF KEY CONCEPTS

The important concepts central to this study are defined and operationalised as follows:
Malaria prevention and control
Malaria prevention and control refer to the strategies Ethiopia currently implements and the

direction it follows pertaining to the RBM programme. These include early diagnosis and

treatment, selective vector control, prevention and control of malaria epidemics, providing
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supporting information, education and communication (IEC) strategies that include social
mobilisation, human resources development, health management and information

systems, monitoring and operational studies (FMoH 2012b).

Early diagnosis and effective treatment:

Early diagnosis and treatment comprise the strategy that aims to improve accessibility to
diagnostic facilities. Ethiopia has introduced Rapid Diagnostic Tests (RDTs) in 2005 to
offer opportunities to expand diagnostic services at peripheral levels. The use of
Artemisinin-based combination therapy, as the first line treatment for falciparum malaria,
has also been implemented since 2004 (FMoH 2012b)

Selective vector control

There are two important vector control efforts in place. These include indoor residual
spraying (IRS) for households in endemic areas and the distribution of insecticide treated
nets (ITNs). Environmental management to destroy breeding sites of mosquitoes and

larvaciding are also widely implemented (FMoH 2012a:6).

Epidemic prevention and control

The prevention and control target of malaria epidemics aims to detect and contain 60% of

each malaria epidemic within two weeks from its onset (FMoH 2012b).

Information, communication, and education (ICE)/Behavioural change

communication (BCC)

Behavioural Change and Communication (BCC) is a form of intervention that focuses on
the importance of possessing the necessary information or education useful to develop
and sustain the desirable behaviours. More specifically, BCC refers to the health-seeking
behaviours of the community. It encompasses any communication activities and

approaches that focus on individual, community and environmental factors that influence
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behaviour. The ultimate goal of BCC is helping an individual or the community to accept
and implement behaviours that positively impact on their health. This approach is one of
the strategies in place to curb malaria in Ethiopia. Therefore, examining its role in the

efforts of malaria prevention and control is of paramount importance.

Health extension worker (HEW)

A HEW is a health professional trained for a minimum of one year, who has obtained a
certificate (10+1; implying the successful completion of 11 years of schooling) and
functions at the front line of the health care system in Ethiopia. All HEWSs, within the
context of the Ethiopian government’s specifications, are expected to execute 16 packages
of basic health services, mostly focussing on health promotion and disease prevention.
These packages are: prevention of HIV/AIDS, STDs, and TB; malaria prevention and
control; first aid emergency measures; maternal, newborn and child health; family
planning; immunisation, nutrition, adolescent reproductive health; excreta disposal; solid
and liquid waste disposal, water supply; food hygiene and safety measures; healthy home
environment; control of insects and rodents; personal hygiene; health education and

communication (Berhanu, Gudesso, Kebede & Gerbaba 2013:74).

Incidence and prevalence of malaria

Incidence is the occurrence of new cases of malaria among the population at risk during a
specified period of time, usually one calendar year (Bonita, Beaglehole & Kjellstrom
2006:18). These authors define prevalence as the proportion of individuals suffering from
confirmed clinical malaria among the total population at a specific point in time, combining

all newly diagnosed and all previously diagnosed patients suffering from malaria.

Modifying Factors

These are demographic variables such as age, gender, ethnicity, personality and socio-

economic status that affect one’s perception.
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Knowledge

The Oxford English Dictionary (1995:656) defines knowledge as expertise, and skills
acquired by aperson through experience or education; the theoretical or
practical understanding of a subject. In the context of this study, knowledge refers to the
level of awareness of a person or a community about malaria. Respondents who correctly
respond to 75%-+ of the items, between 50%-74% of questions, and those scoring 49% or

lower will be considered as having high, medium and low levels of malaria knowledge.

Attitudes

Eckman and Walker (2008:1) define attitudes as hypothetical constructs that represent an
individual's mindset or degree of belief in an item. It refers to a person’s feelings towards
the subject, as well as any preconceived ideas he/she may have towards it. A similar
meaning of attitudes is maintained in this study. It is an evaluative response of a person
about malaria and its prevention and control activities. A respondent’s attitudes influence
her perceptions about and practices of malaria prevention and control, and as such no

specific questions were asked about respondents’ attitudes per se.

Perceptions

The Oxford English Dictionary (1995:859) defines perception as “one’s ability to
understand things”. Perception in this study refers to the respondents’ opinions or beliefs
about malaria in terms of susceptibility, severity, benefits of implementing preventive

measures, and barriers that could hinder people from taking appropriate actions.

Practices

It is defined as the ways in which people demonstrate their knowledge and attitudes
through their actions (Eckman & Walker 2008:1). In the current study, this has to do with
actions people take to prevent and treat malaria. Respondents scoring 50%+ of combined

scores of all items measuring malaria prevention and control practices (items 107-124 on
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the structured interview schedule (see annexure 2) are considered as implementing good

practices and those scoring below 50% as implementing poor practices.

Monitoring

An ongoing process of tracking progress towards set objectives of malaria prevention and
control of 100% ITN coverage and realising a 50% reduction in malaria mortalities is
known as monitoring.

Malaria mortality

Malaria mortality refers to any death in which malaria was the identified cause.
Environmental factors

Environmental factors in the present study are limited to encompass: the presence of
mosquitoes’ breeding sites and the proximity of households to these sites, suitable
temperature for mosquitoes and the plasmodia parasites, ambient air humidity, frequency
and intensity of rainfall.

Resources

Resources in this study refer to the availability and adequacy of infrastructure
(roads, health facilities, medications and vehicles), trained human resources and budgets.

Traditional medicine

According to the WHO (2002:1), traditional medicine includes “the diverse health
practices, approaches, knowledge and beliefs incorporating plants, animal, and/or
mineral- based medicines, spiritual therapies, manual techniques and exercises applied

singularly or in combination to maintain well-being, as well as to treat, diagnose or prevent
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illness”. In this study, this definition is used as it applies to the practices of the

respondents to prevent, diagnose and/or treat malaria by resorting to these means.

1.8 SIGNIFICANCE OF THE STUDY

This study’s findings could identify challenges encountered during the implementation of
the malaria control and treatment strategies at grassroots level. Based on these findings,
recommendations could be made to address shortcomings in Ethiopia’s malaria prevention
and control (diagnosis, treatment and referral) efforts at household and at HEWSs’ levels.
This knowledge could contribute to the improvement of the malaria prevention, control and
treatment activities in the region, and thereby help to reduce malaria-related mortality and
morbidity rates. This information, and subsequent actions based on the research findings,
could assist Ethiopia to achieve the objectives stated by the Millennium Development
Goals (MDGs) numbers 5 and 6 of reducing maternal and child morbidity and mortality
rates and eventually to reduce the transmission of malaria by 50% by 2015 (FMoH
2012b:x). Hence, the study would be of interest to the FMoH, Regional Health Bureaus,

non-governmental organisation (NGOs) and researchers working in the malaria field.

1.9 STRUCTURE OF THE DISSSERTATION

Table 1.1 Format of the dissertation

Chapter 1 Orientation to the study

Chapter 2 Review of literature

Chapter 3 Research methodology

Chapter 4 Presentation and discussion of the household survey( phase I)
Chapter 5 Presentation and discussion of phase Il (HEWs’ data)

Chapter 6 Limitations, conclusions and recommendations.
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1.10 SUMMARY

This chapter provided a general overview of the study. It addressed the background of the
problem, research questions and objectives, provided definitions of key concepts and a
brief account of the research design and methodology. Specific techniques of data
collection, and analysis and precautions taken to maintain the quality of data were briefly

described. An overview of the reviewed literature will be presented in the next chapter.
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CHAPTER 2

LITERATURE REVIEW

2.1 INTRUDUCTION

The first chapter provided a general overview of the research. The background,
statement of the problem, objectives, research questions and summary of the
methodology section were discussed. This section intends to guide the research topic
and further inform the researcher about the existing body of scientific knowledge
regarding malaria and its prevention and control strategies. Examining methodologies
used by previous researchers could be useful to establish the foundation of this study.
To this end, details of existing theoretical and empirical research perspectives
regarding malaria prevention and control are presented. Specifically, the chapter
focuses on the global burden of malaria, the global and local malaria prevention and
control strategies, achievements and challenges. Factors affecting malaria prevention
and control and the theoretical concepts of the HBM that guided the study are also

discussed.

The researcher used various sources of literature in order to compile information
relevant to the study. These include international and local journals, WHO and Ministry
of Health reports and policies, guidelines, data from the Central Statistical Agency
(CSA) of Ethiopia and regional offices were consulted. In addition, the following web-

based sources were used:

e http://www.google.com

e http://www.googlescholar.com
¢ http://www.malariajournal.com
e http://www.pubmedcentral.com
e http:/:who.int/hinari

e http://www.biomedcentral.com
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e http//:www.ncbi.nlm.nih.gov/Pubmed

e www.unisa.ac.zallibrary

The search engines were run by using key words related to malaria such as malaria
prevalence, ITN or LLIN utilisation, malaria treatment, malaria prevention and control
and each of the HBM constructs, including:

e perceived susceptibility
e perceived threat

e perceived benefit

e perceived barriers

e cues to action

o self-efficacy

2.2 THE GLOBAL BURDEN OF MALARIA

The burden of malaria declined following the implementation of LLITNs and ACT.
In Uganda, the prevalence of malaria had declined from 43% in 2004 to 23% in 2010 in
rural communities and to 3% in urban areas (De Beaudrap, Nabasumba, Grandesso,
Turyakira, Schramm, Boum Il & Etard 2011:132). Similarly, the malaria deaths and
cases in Rwanda fell by 67% and 55%, respectively among under-fives (Otten,
Aregawi, Were, Karema, Medin, Bekele, Jima, Gausi, Komatsu, Korenromp, Low-Beer
& Grabowsky 2009). A study conducted in Zimbabwe reported similar progress. The
utilisation of ITNs & LLINs among the community members improved significantly and
most health facilities provided diagnostic services with RDT in Zimbabwe (Mharakurwa,
Mutambu, Mberikunashe, Thuma, Moss & Mason 2013:223).

Consequently, the prevalence of malaria in the community decreased by 39% from
2008 to 2010 in the Mutasa district of Zimbabwe, except that it remained high among
specific age groups (under-fives and older persons). These findings have provided
evidence that the efforts of RBM in some countries have started showing promising
results. The rate of decline is significant when compared with the situation of malaria
before 2005. For instance, some eight to nine years ago in Ethiopia and eleven to

twelve years ago in Burundi, malaria accounted for 52% to 78% of total deaths in the
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epidemic sites of these two countries (Guthmann, Bonnet, Ahoua, Dantoine, Balkan,
Herp, Tamirat, Leggros, Brown & Checchi 2007:140-143).

The tremendous efforts Ethiopia had exerted on malaria control since 2005 resulted in
the decrease of 73% cases and 63% deaths attributable to malaria in 2007 (Otten et al.
2009:14). A low prevalence of malaria, varying with season and altitude zones in
highland-fringe areas of Ethiopia, was documented (Woyessa, Deressa, Ali & Lindtjgrn
2012:84). The WHO (2010: xi) World Malaria Report also indicated that many countries
have shown remarkable improvements in their RBM efforts. According to this report, a
total of eleven malaria-endemic countries showed a decline of malaria prevalence and
hospital admissions by more than 50% from 2000 to 2010 (WHO 2010:xv). In 32 out of
56 malaria endemic countries outside the African continent, more than 50% overall
decrease in malaria cases was achieved between 2000 and 2009. Malaria was
eradicated in Morocco and Turkmenistan (a country located in Central Asia) during
2010. The successful achievement in these countries further highlighted a window of
hope for other African nations where malaria is known to be a major public health
problem (De Beaudrap et al 2011:132; WHO 2010).

Despite these successful achievements in the fight against malaria, there is evidence
that malaria remains a major public health problem. In 2009, malaria cases increased in
a few African countries such as Rwanda and Zambia, indicating a fragile situation of the
malaria control programme (WHO 2010: xii). Globally, malaria caused 8% of deaths
among under-fives, of which 25% occurred on the African continent during 2008 (WHO
2010:3). During the same year, 1 298 cases of malaria were reported in the USA
with anincidence rate of 0.4 cases per 100 000 population (Hickey, Cape,
Masuoka, Campos, Pastor, Wong & Singh 2011:153).

A population-based survey conducted in Bangladesh also reported an overall malaria

prevalence of 11.7% which is very high compared to most malaria endemic regions
(Haque, Magalhdes, Mitra, Kolivras, Schmidt, Haque & Glass 2011:367). Malaria
affects 35 million pregnant women per year (Dhiman, Yadav, Goswawi, Das, Baruah &
Singh 2012:1-8) leading to an increased risk of low birth weight, intra-uterine growth
retardation, preterm delivery, stillbirth and anaemia in developing countries. Houmsou,
Amuta and Sar (2010:36-38) have looked at the association between practices of

pregnant women and the rate of malaria infection in the Benue State of Nigeria.
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According to this report, the non-utilisation of ITNs, and window screens, disposal of the
household refuse in the open field near or around the compound were associated with
a high risk of malaria infections. Pregnant women who stayed outside during the
evening and those who did not use ITNs effectively had an increased risk of malaria

infection.

Researchers continue to report that the burden of malaria still prevails in some African
countries. Of 109 malaria endemic countries, 45 are from Africa, a continent where
malaria kills a child every 30 seconds (Kokwaro 2009:S2). In Uganda, a country where
a substantial decline in prevalence of malaria was reported in 2010, the universal
coverage of effective RBM activities have not been accomplished yet (Okiro, Bitira,
Mbabazi, Mpimbaza, Alegana, Talisuna & Snow 2011:37). These authors reported that
the prevalence of malaria remained high in Uganda, especially in the areas with high
intensities of disease transmission. The source of the contradicting findings within the
same country (De Beaudrap et al 2011; Okiro et al 2011) is associated with the
complex nature of the disease. The observed decline might result from the efforts of
RBM, but be influenced by the role of environmental factors (such as air temperature
and humidity) both on the malaria parasite (plasmodium) and the mosquito vector. This
suggests that the occurrence of malaria is influenced by a number of social and

environmental factors.

2.3 THE BURDEN OF MALARIA IN ETHIOPIA

As observed in Uganda, studies conducted in Ethiopia also reported discrepant findings
regarding progress made in the fight against malaria. For instance, high prevalence
was recorded among under-fives (Alemu, Tsegaye, Golassa & Abebe 2011b:173) and
any age group where there were insufficient interventions (Alemu, Abebe, Tsegaye &
Golassa 2011a:30; Deribew, Alemseged, Tessema, Sena, Birhanu, Zeynudin,
Sudhakar, Abdo, Derib & Biadgilign 2010:e10775). Similar findings were reported by
another study conducted in three regional states of Ethiopia (Shargie, Ngondi, Graves,
Getachew, Hwang, Gebre, Mosher, Ceccato, Ceccato, Endeshaw, Jimma,
Tadesse, Tenaw, Reithinger, Emmerson, Richards & Ghereyesus 2010:1-12).
According to this report, a significant decline of malaria prevalence was observed

following the rapid increase of LLITNs’ ownership. Shargie et al (2010:8) indicated
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that the average prevalence of malaria in the three regions of Ethiopia (Oromia,
Amhara & SNNPR) declined from 4.1% in 2006 to 0.4% in 2007.

This rate of decrease in the prevalence of malaria in Ethiopia varied from one
community to another. Out of 425 people diagnosed with malaria in Shewa Robit town
in central Ethiopia (Abate, Degarege & Erko 2013:312), 85% associated the cause of
malaria with mosquito bites, and correctly identified malaria prevention and control
methods such as ITNs, IRS, and environmental management. On the other hand, 20%
of the respondents had misconceptions regarding the transmission of malaria such as
the lack of personal hygiene, cold weather, hunger and body contact with malaria
patients. These findings imply that Ethiopia still needs to prioritise the scaling up of
interventions targeting behavioural changes to prevent and treat malaria effectively in
Ethiopia.

Prevalence of malaria among school children, compared to the general population, was
very low. In a survey that involved 20 899 school children from 40 schools
in the Oromia region of Ethiopia, 46% reportedly slept under ITNs and only 0.56%
tested positive for malaria (Ashton, Kefyalew, Tesfaye, Pullan,Yadeta, Reithinger,

Kolaczinski & Brooker 2011:25) and 17.6% of the infected children were anaemic.

An observational study that followed a cohort of 8 121 people for 101 weeks in the
southern region of Ethiopia also reported an incidence of 3.6/10 000 person-weeks of
observation (Loha & Lindtjgrn 2012b:450). According to Loha and Lindtjgrn
(2012b:450), 29.3% of the confirmed malaria cases occurred among temporary
residents. A high rate of malaria infection was observed among males, children aged 5-
14 years of age, those who did not use ITNs and households living close to mosquito

breeding sites.

Despite its declining trend, malaria still affects a considerable number of people in
Ethiopia. A health facility-based study conducted in the northern part of Ethiopia
reported that 11.5% of 384 febrile individuals who visited the health centre tested
positive for malaria (Alemu, Shiferaw, Ambachew & Hamid 2012b:803-9). According to
Alemu et al (2012b:803), the infection was more prevalent among women and 54% of
the participants had been infected more than once. These findings imply that social,

economic and health factors might impact on repeated infections. Pregnant women are
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among the high risk groups for malaria infection, probably because pregnant women

have lowered levels of resistance so that their bodies do not reject their foetuses.

Similarly, a study that assessed local perceptions and practices of 2 087 women with
children under five years of age in central Ethiopia reported important findings related to
women’s practices of malaria prevention (Deressa & Ali 2009). The study population
had a relatively good level of knowledge regarding signs and symptoms of mild malaria.
Despite the observed high level of knowledge, only 5.6% of the households possessed
at least one ITN and preventive measures were infrequently applied. In the Afar region
of Ethiopia, 70% out of 147 pregnant women slept under ITNs (Negash,
Haileselassie, Tasew, Ahmed & Getachew 2012:9).

Another health centre-based study, conducted in the Arbaminch town in Southern
Ethiopia, reported a malaria prevalence of 22% among the patients who visited the
outpatient department of the health centre. A hospital-based longitudinal study,
conducted in the same region of Ethiopia, confirmed that malaria cases constituted
34.7% of all patients who had visited the outpatient department of the hospital during

2010. Male patients comprised 60% of the total malaria cases (Asnake 2010).

These findings provide evidence that most of the health facilities in malaria endemic
regions of Ethiopia continue to receive large numbers of malaria cases. Though the
large scale epidemics have been halted in most endemic areas, the proportion of
people affected remain high. Reports from health facilities in malaria endemic regions
indicated that malaria infections varied. A ten year (2002-2011) trend analysis of the
prevalence of malaria, conducted in the northern part of Ethiopia, showed that malaria
infection reached a peak in 2010. Out of 59 208 cases microscopically

diagnosed, 39.6% tested positive for malaria (Alemu et al 2012:173).

An analysis of national malaria surveillance data from 2005 to 2008 showed that the
average reported annual incidence rate of malaria cases was 23.4 per 1 000 persons
(Jima, Wondabeku, Alemu, Teferra, Awel, Deressa, Adissie, Tadesse, Gebre, Mosher,
Richards & Graves 2012:330). The incidence rate of malaria was confirmed to be 7.6
per 1 000, while the reported malaria cases among the in-patient admissions and death
rate was 6.4 per 1 000 and 2.3 per 100 000 per year, respectively (Jima et al
2012:330). In another health facility-based study conducted in the northwest of Ethiopia
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during 2002-2011, 40% of 59 208 patients were diagnosed with malaria. These reports
reveal that the burden of malaria is generally slightly declining in the country compared
to the period preceding 2004. However, the situation in some regions fluctuates with
pockets of outbreaks, suggesting that malaria is still a major public health problem in
Ethiopia (Alemu, Muluye, Mihret, Adugna & Gebeyaw 2012:173).

In a community-based cross sectional study conducted in a central rural part of
Ethiopia, a total prevalence of 8.6% was reported (Bekele, Belayhun, Petros & Deressa
2012:127). Although all persons are susceptible to malaria, evidence shows that the
vulnerability varies by some socio-demographic variables such as age and gender.
According to a study conducted in a rural hospital in Ethiopia, malaria affected more
adolescents younger than 15 years of age (Santana-Morales, Afonso-Lehmann,
Quispe, Reyes, Berzosa, Benito, Valladares & Martinez-Carretero 2012:199).
Similarly, Ayele, Zewotir and Mwambi (2012:195), conducted a malaria indicator survey
in three regions of Ethiopia (Amhara, Oromia, and SNNPRS) and reported that women
and children were most affected by malaria (p<0.05). A finding reported by
Kokwaro (2009:S2) supported the same findings that malaria affects more children
under five years of age. This same source indicated that 85% of malaria deaths

occurred among children.

Contrary to this finding, a longitudinal study conducted in the southern highland fringes
of Ethiopia reported that people over the age of 15 years were more affected by
malaria with the highest prevalence rate of 3.6% (Asnake 2010; Tesfaye et al 2011:
153). This study indicated that the pattern of the prevalence decreased from 5.3% at
altitudes of 2 100 meters above sea level to 2.7% at altitudes of 2 280 above sea level.
These studies did not, however, provide explanations as to why the prevalence of

malaria increased faster among the adult population than among the children.

The immune status of the individual is one of the factors determining the rate of malaria
infection. People living with HIV in malaria endemic regions might be subject to
repeated malaria infections. There is growing evidence that in areas with unstable
malaria, HIV-infected persons are at increased risk of developing complicated malaria
among adults compared to those without HIV infections (WHO 2005:6). There is also a
tendency that fevers, associated with opportunistic infections among HIV-infected

individuals, are treated for malaria leading to inappropriate care for HIV patients.
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Malaria in HIV co-infected patients can also lead to increased viral load by stimulating
the HIV-1 replication through the production of cytokines (Tagoe & Boachie Jr.
2011:662). A study conducted in three SSA countries (Kenya, Tanzania and Malawi)
reported the effect of malaria on HIV infection (Cuadros, Branscum & Crowley 2011).
These authors reported that people living in high plasmodium falciparum parasite areas
are twice more likely to be HIV positive compared to those who live in areas with low
plasmodium falciparum parasite areas. Both HIV and malaria contribute to the high
burden of disease in SSA, the co-infection of these diseases impose serious burdens

on the health systems of these countries.

The variation in prevalence of malaria was also observed with altitude, climate and
ecological zones (Deribew et al 2010; Alemu et al 2011:173; Yewhalaw, Bortel, Denis,
Coosemans, Duchateau, & Speybroeck 2010a:122). The prevalence, the instability and
seasonal variation of malaria transmission depends on altitude and climate change
(Alemu et al 2011; Loha & Lindtjgrn 2010:166; Tesfaye et al 2011:153). This has
brought about the change in modification of behaviour and geographical distribution of
the anopheles mosquitoes (and thus also of the plasmodium parasite species) (Alemu
et al 2011:173). One of the major concerns about the climatic change is that the
condition will increase the transmission seasons of important vector borne diseases,
such as malaria, and alter their geographical range. The geographical distribution of
malaria is sensitive to temperature and rainfall (EPHA 2011:75-102). This implies that
high altitude areas like Addis Ababa, the capital city of Ethiopia, where malaria seldom

occurred, also became prone to malaria as the temperature increased.

Plasmodium falciparum and plasmodium vivax, represent approximately 60% and 40%
of the national malaria burden, respectively. The other species of plasmodium-
plasmodium malarae and plasmodium ovalae contribute less than 1% and are very rare
occurrences. According to researchers, these four species of plasmodium - human
haemo-parasites are biologically transmitted from one person through the bite of a
female anopheles mosquito to the next person.Tesfaye et al (2011:153) noted that 42

species of Anopheles mosquitoes have been identified.
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2.4 MALARIA PREVENTION AND CONTROL STRATEGIES

The RBM programme involves a set of integrated strategies such as selective vector
control environmental management, diagnosis and treatment, promotion of behavioural
changes, and human resources development. These strategies and the level of their

implementation are discussed.

2.4.1 Control of mosquitoes (malaria vectors)

According to the WHO (2010:4), the control of malaria vectors aims at protecting people
against mosquito bites (through the use of LLINs, ITNs, and IRS) and thereby to reduce
malaria incidence and prevalence. In addition to these strategies, researchers continue
to identify and evaluate new tools for vector control that could be integrated with
existing biomedical strategies within national malaria control programmes (Beier,

Keating, Githure, Macdonald, Impoinvil & Novak 2008).

The use of LLINs and ITNs aims at preventing contact between the infective
mosquitoes and persons, to repel and incapacitate or kill mosquitoes. Their use,
however, varies among different countries. In Nigeria, the use of ITNs for the prevention
of malaria is low among the Nigerian youths (Amoran,Senbanjo &
Asaqwara 2011:728). These authors identified that perceptions about the effectiveness
of ITNs for preventing malaria and the frequency of malaria infections were major

factors determining the adoption of ITNs among the youths.

In another survey that involved 811 household heads in the River State of Nigeria,,
only 245 (30.2%) households owned LLINs and only 37.2% of those who owned ITNs
slept under them the night preceding the survey (Tobin-West & Alex-Hart 2011:133).
Consistent trends of low level of ownership and utilisation of ITNs were reported from
Asia. Researchers in Vietnam (Grietens, Xuan, Bortel, Duc, Ribera, Nhat, Van, Xuan,
D’Alessandro & Erhart 2010:23) reported that half of the local population of the country
remained largely unprotected when sleeping in their forest plot huts. These research
findings suggest that despite the progress made in several countries, further efforts in

countries with a high burden of malaria remain essential.
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Malaria prevention, through vector control, becomes effective and sustainable only
when ITNs, LLINs and IRS coverage is steadily increased. The WHO (2010)
recommends one LLIN for every two persons in the family. Prevention of malaria
through the control of vectors is largely influenced by the behaviour of the households
in terms of consistently implementing the strategies at the village level. Because of this,
many researchers around the world are interested in assessing knowledge and
perceptions and practices related to malaria prevention and control. The practices differ

vastly even in the same district.

Continuous assessments of behaviour of the households could therefore, provide
useful information to inform the decisions about the prevention and control of malaria in
specific regions. The number of people who do not associate mosquitoes with malaria
is still high in parts of Ethiopia. For instance, 51.2% out of 1 781 respondents
interviewed in the Tigray region of Ethiopia did not associate mosquitoes with malaria,
though 85.9% owned ITNs (Paulander, Olsson, Lemma, Getachew & Sebastian 2009).
Literacy and receiving malaria-related health education and possessing a radio
increased a person’s likelihood of having good knowledge about malaria. Living in a
low lying area, owning a radio and living close to the health post improved the use of
ITNs.

An improved level of malaria prevention and control at household level could be
achieved more effectively when ITNs and IRS are complemented with different
insecticides with highly toxic properties (Okumu & Moore 2011:208). The problem of
insecticide resistance can be effectively tackled if the ITN is impregnated with a
chemical different from that used for the IRS. However, these combinations might be
affected by other factors such as the proportion of the community covered by the
interventions and the behaviour of the anopheles mosquitoes (Okumu & Moore
2011:208).

In Ethiopia, LLINs are freely distributed to all households in malaria endemic
areas (areas below an altitude of 2 000 metres above sea level). About 489 districts
have been targeted for 100% LLIN coverage with at least one net per sleeping place
(FMoH 2012:31). Between 2005 and 2007, more than 20 million LLINs were distributed
to ten million households. Furthermore, an additional 15 million LLINSs were distributed

during 2010 and 2011 to replace old ones and maintain the consistency of net
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utilisation. The country indicated in its national malaria guidelines that the worn-out nets
should be replaced every 3-5 years (FMoH 2012:34).

Despite the massive distribution of LLINs in Ethiopia, studies that assessed the
possession and utilisation rate of ITNs reported inconsistent results. A national malaria
indicator survey conducted in 2011 indicated that 55.2% of the households had at least
one mosquito net. According to the survey, net ownership declined from 68.9% in 2007
to 55.2% in 2011 (FMoH 2012:4), while residual insecticide spray (RIS) coverage
increased from 20% in 2007 to 46.6% in 2011. Reportedly 64.5% of the under-fives
slept under any net among the households who had at least one bed net. This figure

was 63.8% for pregnant women.

One-fifth of the under-fives, from households possessing at least one net, suffered from
fever during two weeks preceding the national survey of which 51% sought medical
care. Similar findings were reported by a study conducted in the southern region of
Ethiopia (Batisso, Habte, Tesfaye, Getachew, Tekaligne, Kilian, Mpeka & Lynch
2012:183). Sixty-seven per cent of the 750 households owned at least one net and 60%
of those who owned the nets used them. These researchers further reported that 31%
of the households discarded nets they had used during the previous three years,
considering these nets to be too old (dirty and torn) to use.

In the eastern regions of Ethiopia, two-thirds of 2 867 households had at least one LLIN
and only 33.5% of these had used at least one LLIN the night preceding the
survey (Gobena, Berhane, Worku 2012:914). Despite the continued supply of LLINS in
malaria endemic regions over the last ten years, its coverage has never significantly

increased in the country probably due to wastage and misuse of the nets.

Another survey conducted in the eastern part of the country revealed that possession of
at least one LLIN and the utilisation rate among the households that participated in the
study was 62.4% and 21.5% respectively (Biadgilign, Reda & Kedir 2012). Those who
received the nets within the six months preceding the survey were three times more
likely to report utilisation of the nets than those who had received their LLNs earlier.
Farmers and housewives were less likely to use ITNs compared to merchants while
households who reportedly possessed radios were more likely to report consistent use

of ITNs (Biadgiligh et al 2012). Similarly, those aged 60 or older, compared to those
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aged 15-30; daily labourers compared to government employees and those who
possessed radios were some of the characteristics of the respondents that explained
net utilisation in the Afar region of Ethiopia (Negash et
al 2012:9). Furthermore, LLIN non-utilisation was associated with a low level of
education, limited awareness about malaria prevention and control methods,
inadequate number of separate sleeping rooms and preference of colour of the LLINs
(Gobena et al 2012:914).

On the other hand, risk perceptions, sleeping comforts obtained by avoiding mosquito
bites, recognition and acceptance of malaria preventive interventions by the community
were identified as strong predictors of ITN usage (Koenker, Loll, Reweyemamu & Al
2013:203). According to these researchers, feeling trapped and experiencing difficult

breathing under the ITN were mentioned as reasons for not using ITNs consistently.

A longitudinal study carried out to examine a spatio-temporal pattern of malaria in the
south-western part of Ethiopia, did not find any effect of mass distribution of ITNs on the
spatio-temporal clustering of malaria (Loha, Lunde & Lindtjgrn 2012:e47354).
However, malaria infection was affected by IRS. Thus although the malaria prevention
and control strategies rely mainly on the ITN distribution, this might not achieve the
desired results in the expected reduction of prevalence of malaria, unless different

preventive methods are combined such as using both ITNs and IRS.

2.4.2 Environmental management

Environmental management, as a means of preventing malaria, involves the
modification of the physical environment with the purpose of making it not conducive for
the breeding and resting of mosquitoes. The effective implementation of environmental
management strategies of malaria control could sustainably reduce the risk of malaria

infection among the population concerned.

A study conducted in the Jimma zone of Ethiopia reported that children living within
three kilometres from a man-made water reservoir were at increased risk of malaria
infection compared to those |living atleast five kilometres from such
mosquito breeding sites (Yewhalaw, Legesse, Bortel, Gebre-Selassie, Kloos,

Duchateau & Speybroeck 2009:21). This means efforts to eliminate malaria in localities
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near dams and other water sources face practical challenges of combating mosquito
breeding sites at the water surfaces. The health impact of the intervention strategies,
therefore, needs to be periodically assessed through potential vector surveys and

medical screening.

Construction and operational phases of future water resource development and
management projects must be integrated with malaria prevention programmes
(Yewhalaw et al 2009:22; FMoH 2012:18). This should ensure that water storage
facilities are not within dangerous distances from people’s dwellings and/or that these
water sources are adequately covered and controlled to prevent mosquitoes from
breeding at these sites. In areas where environmental management is impossible,
larvicides are used to control the breeding of mosquitoes. Similar to environmental
control measures, the success of larvicides depends on the identification of all mosquito
breeding sites and their distribution in the entire target area, followed by sustained
weekly spraying of chemicals. Larvicide control measures should be applied in

conjunction with environmental control measures.

The most common water-soluble chemical used to kill mosquito larvae in Ethiopia is
Temephos, also known as Abate (FMoH 2012:19). It is a water-soluble chemical used
to kill mosquito larvae in stagnant waters difficult to drain. Larval control through the use
of Temephos is effective and preferable in areas where agricultural activities rely on
irrigation. Considering its high cost and requirement for repeated spraying, Temephos
is recommended for use in relatively small areas. The chemical is safe to humans when
used in the recommended doses (FMoH 2012:19).

2.4.3 Chemoprophylaxis

Chemoprophylaxis is one of the malaria control methods designed especially for non-
immune individuals travelling from non-endemic to malaria endemic regions. At present,
health workers advise all persons travelling to such areas to avoid mosquito bites,
specifically by using mosquito repellents and sleeping under LLINs at night.
Chemoprophylaxis is an option and mefloquine and atovaguone-proguanil are used as
anti-malarial chemoprophylaxis recommended for travellers to Ethiopia (FMoH
2012:74; Wiltz, Crawford & Nichols 2008:53).
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The FMoH of Ethiopia (2012a:135) recommends that any person travelling from non-
malaria endemic regions to Ethiopia to take 5mg/kg of mefloquine
hydrochloride (larium) once weekly beginning two weeks before the visit and continuing
for four weeks after leaving the country. Though many people can take larium without
any problem, it might cause side effects such as feeling restless or anxious, being

confused or frightened, hallucinations, vomiting, allergic reactions and/or fever.

Atovaquone-proguanil (malarone) is also taken based on the weight of a person
(FMoH 2012:135). A 62.5mg/25gm (1 paediatric tablet daily); 125mg/50mg (2 paediatric
tablets daily); 187.5mg/75mg (3 paediatric tablets daily); and 250mg/100gm (1 adult-
strength tablet as a single daily dose) is recommended for 11-20kg, 21-30kg, 31-40kg,
for more than 40kg, respectively. Malarone might cause side effects such as skin
rashes, tiredness, increased sensitivity to the sun, seeing, hearing, or feeling things that
are not there (hallucinating) and liver failure. Chemoprophylaxis is not recommended
for persons living in malaria endemic regions in order to prevent the development of

resistance to pharmacological treatments.

In Ethiopia, the antenatal care (ANC) coverage remains low. Only 34% of the pregnant
women make the first (ANC) visits attended by skilled health professionals such as
doctors, nurses and midwives (CSA 2012:14; PMI 2012:31). Because of the low
coverage of ANC services, intermittent preventive treatment (IPT) for pregnant women
is not part of the malaria prevention and control strategies in Ethiopia. Malaria
prevention and control among pregnant women, rather follows scaling up of the
universal LLIN coverage and their utilisation and prompt diagnosis and treatment of
clinical cases among pregnant women. The President’'s Malaria Initiative (PMI)-
Ethiopia, however, is trying to address malaria prevention and control among pregnant
women through safe motherhood and focused ANC initiatives.

Immunisation of the population at risk of malaria is another growing prospect as part of
preventive strategies in the future. Global efforts have continued for more than 40 years
to develop immunisation and provide additional tools for the prevention of malaria. So
far more than 20 different vaccines have been researched at stages | or Il (Targett,
Murphy & Brown 2013:362). However, one of the vaccines (RTS,S/AS01) has reached
stage lll of the clinical trial showing a window of opportunity (WHO 2012:33) for
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possible prevention of malaria. The immunisation programme targets mainly children in
malaria endemic regions aged 6-14 weeks and 5-17 months. According to the WHO,
RTS,S/ASO1 is expected to become available to the WHO during 2014. The success of
the vaccine is expected to provide another landmark step towards the goal of

eradicating malaria.

Although there is no currently licensed malaria immunisation (WHO 2013:34), some
researchers have begun to assess the perception of the community and their intention
to use immunisations. A study conducted in the Kintampo district of Ghana, did not find
any cultural barriers that might hinder the acceptance of malaria immunisation (Febir,
Asante, Dzorgbo, Senah, Letsa & Owusu-Agyei 2013:156). About 77.6% of the
respondents said that they would spontaneously accept the immunisation while one-
sixth expressed their willingness to promote it. Although more similar studies are

required in different cultural settings, these findings are encouraging.

2.4.4 Diagnosis and treatment

Proper management of a person suffering from malaria enhances the cure of the
patient within a reasonably short period of time, promoting malaria control activities. If
fewer people suffer from malaria within any community at a specific time, mosquitoes
will bite fewer infected people and therefore infect fewer people. The WHO (2010:25)
recommends that all persons in endemic areas, with suspected malaria infection,
should receive a parasitological confirmation of diagnosis by either microscopy or RDT.
In 2009, a total of 16 African countries started distributing RDTs at community level.
The number of RDTs distributed has increased rapidly from less than 200 000 in 2005
to about 30 million in 2009, with most RDTs (44%) being used in SSA. The number of
patients tested, using microscopic examinations, fell from a peak of 165 million in 2005
to 151 million in 2009.

The sensitivity and specificity of the RDTs is an important factor that determines the
success of the management of malaria at health facilities. The techniques widely used
to diagnose malaria such as RDT and microscopy were reported to have low specificity
and sensitivity for low parasitaemia levels compared to the polymerase chain
reaction (PCR) (Golassa, Enweji, Erko, Aseffa & Swedberg 2013:352). Despite its high

sensitivity, the latter is not widely used in routine patient management in resource
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scarce countries, including Ethiopia (FMoH 2012:57), as the technique requires skilled
personnel and is unavailable in most health facilities such as health posts and health

centres.

In Ethiopia, diagnostic testing for malaria has been expanded to all public health
sectors, with the goal of achieving universal diagnostic testing for all cases of
suspected malaria (PMI 2012:32). HEWs have been trained to use RDTs in order to
provide both diagnostic and curative services at the village level during the patient’s first
visit to the healthcare services with malaria symptoms. The FMoH of Ethiopia has
managed to reach the most affected populations over the past five years. The recent
diagnostic shifts from presumptive to RDT/microscopy confirmed diagnoses, and
prescription of anti-malaria treatment to patients has improved the case management
success rate. However, this shift should be supported by a comprehensive technical
support system, including training opportunities and regular clinical supervision, to

support and sustain the improved outcomes (Pulford, Mueller, Siba & Hetzel 2012:157).

At the end of 2009, 89% of the countries with P. falciparum, including Ethiopia, had
adopted Artemisinin-based combination therapy (ACT) as a national policy for first-line
treatment. Globally, the number of ACT treatment courses increased from 76 million in
2006 to 158 million in 2009 (WHO 2010:28).

In Ethiopia, P falciparum and P vivax species are responsible for 60% and 40% of the
malaria infections respectively (FMoH 2012:48). The country has adopted Artemether-
lumefantrine (AL) as a first line treatment policy for uncomplicated, unconfirmed and
confirmed P falciparum malaria. An AL tablet containing 120 mg artemether plus 20 mg
lumefantrine is used in the treatment of malaria in Ethiopia. A dose of 1, 2, and 3 tablets
in the morning and in the evening (twice a day) for 3 days is administered for age
ranges of 4 months to 2 years (5-14 kgs), 3-7 years(15-24 kgs), and 8-10 years (25-34
kgs), respectively. Four tables are administered twice a day for three days to persons
suffering from malaria if they are older than 10 years of age and weigh at least 35 kgs
(FMoH 2012:110).

Chloroquine remains the first alternative for the treatment of P vivax malaria in Ethiopia.
For infants <5 kg of body weight, pregnant women in the first trimester, and severe
malaria cases, oral quinine is administered (PMI 2012:35; WHO: 2010:168). An oral
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guinine sulfate dosage of 600 mg three times a day for seven days is given for adults
14 years of age and over, while the dosage for children aged between two months to 13
years varies based on the body weight (FMoH 2012:112).

Ethiopia established the health extension package to provide universal health coverage
to the population through the construction of community health posts staffed by two
paid front line HEWSs. By the end of 2009, 15 000 health posts had been built and
staffed with 30 000 HEWs who confirmed suspected malaria cases using RDTSs.
Depending on the RDT results, cases are then treated with either AL or chloroquine
depending on the type of the species. However, RDTs were commonly out of stock at
the health posts, and a substantial proportion of malaria cases had to be clinically
diagnosed and presumptively treated by the HEWs. Referral systems were weak and
pre-referral treatment was not available till the middle of 2011 (PMI 2012:36). The
FMoH has made available the multi-species RDTs in all health posts located in malaria
endemic areas and instituted a system for referral of complicated malaria cases from
health posts to health centres (FMoH 2012:44-45).

Malaria at the health facility level is suspected when a patient presents with a fever or
history of fever during the last 24 hours and lives in or has travelled to an area with
malaria endemic sites, within the last two weeks. Laboratory results guide clinical
management given that microscopy (at health centres and hospitals) or RDTs (at health
posts) are available. The HEWs provide the diagnostic and treatment services for all
types of malaria species at the health post level. The HEWs use multi-species RDTs
(available at most health posts) to diagnose and identify the species of plasmodia. In
the absence of diagnostic facilities at the health facilities, health workers assess for
signs and symptoms of severe malaria. When danger signs are observed, the

guidelines recommend treatment with AL.

If danger signs are present, current Ethiopian national guidelines instruct the health
worker to administer rectal artesunate (at 10 mg/kg body weight), a first dose of
intramuscular artemether (3.2 kg/kg body weight for the first day and 1.6 mg/kg body
weight for the second and third day), or injectable quinine intra-muscular (20 mg salt/kg
body weight divided into 2 sites - one in each thigh; rest for next 4 hours and 10 mg
salt/kg body weight IM into thigh) or artemether, and refer the patient to a health centre
(FMoH 2012:117; PMI 2012).
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In order to further boost the effectiveness of malaria case management, researchers
suggest that any drug administration programmes need to be linked with vector control
(Gosling, Okell, Mosha & Chandramohan 2011:1617). In order to eliminate malaria,
programmes should sustain the gains, through the administration of drugs combined
with vector control and the use of ACT (Gosling et al 2011:1617).

Reduction in mortality was achieved by using ACT for the treatment of uncomplicated
malaria and the effective case management such as parenteral quinine for the
treatment of severe P falciparum malaria among under-fives (Thwing, Eisele &
Steketee 2011:S14). These authors suggest the development of standardised
indicators, to measure population coverage of the interventions, correctly estimated the

reduction of mortality in children due to the scale-up of these interventions.

2.4.5 Information, education communication (IEC) and behaviour change

communication (BCC)

An individual’s behaviour is one of the factors that determine his/her health conditions.
For instance, substance use, smoking, unsafe sexual intercourse are risky behaviours
that increase the risk of illness. Such undesirable behaviours need to be modified
through the adoption of the appropriate health-related behaviour. BCC and IEC are the
approaches increasingly used in health promotion strategies to bring about positive
behavioural changes enabling individuals to implement and sustain health-related

actions.

Health behaviour change is a process of abandoning health-compromising behaviours
in favour of adopting and maintaining health-enhancing behaviours. BCC is a process
of working with individuals, families and communities through different communication
channels to promote positive health behaviours and support an environment that
enables the community to maintain adopted positive health behaviours (Garman, Teske
& Crider 2010:171). IEC is a technique of working with individuals or communities

with the aim of spreading knowledge and information throughout the community.


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gosling%20RD%22%5BAuthor%5D
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The Behaviour Change Model (BCM) is useful for understanding how an individual's

health behaviour is influenced (Garman et al 2010:171) and it has five consecutive

stages:

The first or ‘pre-contemplation’ stage is where a person or a community is
unaware of the existence of any health-related problem and never thought of
change. At this stage a person is not interested in change and may deny that a
need exists. Creation and increasing the level of awareness is applicable at this
stage as the first stepping stone up the ladder of the behaviour change

communication.

The second stage is the ‘contemplation’ stage where a person recognises a
need for change and begins to think about the possibility of behavioural change
in the near future. Individuals at this stage require encouragement and

motivation to make specific plans.

Decision making or preparation is the third stage when a person exhibits
commitment and readiness for behavioural change. Individuals at this stage
need some assistance to enable them to make concrete action plans with clear

goals.

The fourth stage is the’ action’ stage in which the person initiates the target
behaviour. At this level, a person should be assisted with positive feedback and
encouragement from his/her significant others to increase his/her likelihood of

proceeding to the behavioural change.

The fifth stage is the ‘maintenance’ of the achieved behavioural change avoiding
the possibility of defaulting. At this stage the person develops coping
mechanisms and could be guided towards alternatives to sustain the desirable
behavioural change.

Success of the RBM programme requires positive behaviour changes at individual,

household and community levels for preventing and controlling malaria. Because of

this, the BCC/IEC is one of the malaria prevention and control strategies implemented

by the RBM programme in Ethiopia’s malaria endemic regions (WHO 2012:4).

Researchers recommend and strengthen this strategy to create more awareness about

the risk of malaria. The BCC/IEC could play a pivotal role in clearing misconceptions

and in improving the effectiveness of public health messages in malaria endemic areas.
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The effect of household heads’ training in the use of ITNs by the households was

evaluated. The finding indicated remarkable outcomes.

The prevalence of malaria among children from household heads who had received
training was 0.42 times less likely compared to those from household heads who
had no training (Deribew, Berhanu, Sena, Dejene, Reda, Sudhakar, Alemseged, Tesse-
ma, Zeynudin, Biadgilign Deribe 2012:8). Children from the intervention group were
0.84 times less likely to be anaemeic. This evidence indicates that targeted training can
lead to achievements in the fight against malaria, especially in regions with wide
ranging misconceptions about malaria. Thus, conventional and context-sensitive health
education messages and prevention strategies need to be considered. Therefore,
carefully designed BCC/IEC is required to make malaria prevention efforts more
effective (Grietens et al 2010:23).

2.4.6 Human resources/capacity building

Human resource development is vital for the success of organisational goals. All the
malaria prevention and control strategies implemented by RBM programmes require
persons with the necessary skills. On-the-job training and career development
opportunities, coupled with a pleasant working environment, are some of the factors
that motivate workers involved with malaria prevention activities. Lack of these

opportunities might have negative implications for the programme.

A study was conducted in Tanzania to assess the level of satisfaction of health workers
assigned to malaria prevention programmes among pregnant women (Mubyazi, Bloch,
Byskov, Magnussen, Bygbjerg & Hansen 2012:48). The respondents expressed
dissatisfaction with their work settings (mainly due to a lack of motivating factors, poor
infrastructure, unfriendly supervisors and poor relationships), which in turn affected their
work performance negatively. Lack of motivation through training, lack of technical
support, and incentives paid to malaria workers could have undesirable consequences
such as inappropriate prescriptions and recommendations of curative or prophylactic
drugs (Thiam, Kimotho & Gatogna 2013:353).

In a study conducted in India, 80% of health workers providing curative services, had

the necessary knowledge they needed to use RDT and only 51% had been trained in
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the case management of malaria. The study revealed that 71% of the malaria patients
were referred because of lack of malaria drugs (Hussain, Dondona & Schellenberg
2013:351). Such a lack of resources at the health facilities poses unnecessary delays,

and unnecessary costs, in the treatment of malaria.

In most malaria endemic countries, village malaria workers contribute to the fight
against malaria. In this regard, Hasegawa, Yasuoka, Ly, Nguon and Jimba (2013:292)
reported that Cambodia provided a good example. They indicated that the duration of
experiences of village malaria workers and the quality of services they provided
influenced household caregivers to use these services during any child’s ilinesses. This
suggests that RBM programmes should maintain good quality health workers and
employ staff development and motivation strategies in order to enable the RBM

programme to attain its objectives (Mubyazi et al 2012:48).

Malaria endemic regions should therefore, give due emphasis to the human
development plan as one strategy of fighting malaria. A human resource development
plan not only speeds up the achievements of the set goal, but also ensures the
sustainability of the programme. RBM partners, stakeholders and local authorities have
to encourage and facilitate the development of career opportunities for persons
working in malaria prevention and control sectors (Kokwaro 2009:S2; Shiff, Thuma,
Sullivan & Mharakurwa 2011:220).

Healthcare workers’ levels of knowledge and expertise about malaria prevention
strategies also affect the programme’s success rates. A study conducted in Laos in
Nigeria, and three African countries (Ghana, Senegal and Tanzania) revealed that only
13% of the healthcare providers, who participated in the assessment of knowledge and
practices related to ITN utilisation, correctly answered all five knowledge-related
guestions (Hoffman, Guindon, Lavis, Ndossi, Osei, Sidibe & Boupha 2011:364).
Similarly, only 2% of the health care providers (general practitioners, specialist
physicians, registered nurses and other health care workers) performed all five clinical
malaria practices according to established evidence. Training and the ability to read
English were associated with observed good knowledge and practices.

Participation in prevention activities and the level of awareness of the local community

about malaria is an important factor that should never be neglected. Interactions
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between the community and its leadership, and health care providers are important for
successful malaria diagnosis, treatment and case management (Tynan, Atkinson,
Toaliu, Taleo, Fitzgerald, Whittaker, Riley, Schubert & Vallely 2011:204). These authors
further recommend that as malaria continues to become less common, unique
motivators should be used to encourage communities to seek early diagnosis and
treatment, particularly as other fever-related health conditions become increasingly

more common.

2.5 CHALLENGES IMPACTING ON MALARIA PREVENTION AND CONTROL
ACTIVITIES

Numerous challenges can impact negatively on the success of the RBM programme.
Socio-demographic, economic, health service-related, environmental factors will be
addressed in this section. The development of resistance by P falciparum and of
mosquitoes to insecticides is also addressed.

2.5.1 Socio-demographic and economic factors

Despite the achievements in the prevention and control of malaria in reducing mortality
and morbidity, the campaign faces several challenges that may affect the programme,
especially in low income countries. Malaria has caused serious damage to the growing
economies of developing nations. For instance, the disease costs more than 12 billion
USD for Africa every year which is equivalent to 40% of the budget allotted for health

services for the entire continent (Kokwaro 2009:S2).

In Ghana, Tanzania, and Kenya, malaria causes significant nation-wide annual
economic losses estimated at 37.8, 131.9 and 109 million USD, respectively (Sicuri,
Vieta, Lindner, Costenla & Sauboin 2013:307). At the household level, it costs one-
guarter of the total household income including loss of earnings and treatment of the
disease. Overall, malaria alone causes an average loss of 1.3% of economic growth
per year in Africa (Kokwaro 2009:s2). The household level cost significantly increases
for complicated forms of malaria compared to uncomplicated episodes among the
children (Sicuri et al 2013:307). In South Africa and Mozambique, households

on average spend 2.30 and 6.50 USD per malaria episode respectively (Castillo-
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Riquelme et al 2008:108). Half of the cases in Mozambique temporarily stopped their
activities for an average of 4.4 to 7 days per episode and labour of 24% of
the cases was substituted (Castillo-Riquelme et al 2008:109), implying that many
people lost their jobs due to their job absence as a result of malaria episodes.

De Beaudrap et al (2011:132) reported that malaria affects more rural than urban
communities. Urban populations have a 47% low risk of malaria infection compared to
13% low malaria risk for the rural people. The figure for no risk was 34% and 3%
respectively for urban and rural people, according to Cairns, Asante, Owusu-
Agyei, Chandramohan, Greenwood and Milligan (2013:355). Research evidence from
Uganda shows that only 48.6% of the respondents had demonstrated a good level of
knowledge about IRS and 74.4% perceived IRS to be beneficial while 66.4% perceived
that it might have negative effects (Ediau, Babirye, Tumwesigye, Matovu,
Machingaidze, Okui, Wanyenze & Waiswa 2013:170). Urban residents were 1.92
times more likely to have a good level of knowledge about IRS compared to rural
residents. The odds of having better knowledge about IRS were 4.8 times higher
among those who completed at least secondary education compared to those who
completed primary education (Ediau, et al 2013: 176). This shows the important role of
education in the fight against malaria. Urban people are more informed about malaria
and enjoy better socio demographic advantages (in terms of income, access to
education, and access to basic health services) than their rural counterparts and thus,
seem to put malaria preventive strategies into practice. These reports further show the
important role of poverty as a risk factor for malaria infection and highlights unexplained

heterogeneity in spatial structures as related to the prevalence of malaria.

Communities with poor socio-economic status are at risk of having a high incidence of
malaria. According to West, et al (2013), poor people are at increased risk of malaria,
because of less access to preventive measures and health care, poor housing
conditions that increase entry of mosquitoes, and high susceptibility due to poor health
and diet. Similarly, Ayele, Zewotir and Mwambi (2012:207) reported a positive
association between individuals with poor socio-economic conditions and malaria

infection.
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Children and women, who are more affected by poverty, are therefore, the most
susceptible group to malaria. For most SSA countries with low economic status the
association of malaria with poverty could pose a huge challenge to efforts of eliminating
malaria. The evidence of the relation between malaria and poverty imply that poor
people are more likely to spend their limited resources on priority needs such as food
rather than on malaria prevention materials like ITNs or mosquito repellents. Families
with low socio-economic status might find it more difficult to reach healthcare facilities

because of transportation and treatment costs.

2.5.2 Health services and infrastructure

Health service coverage in many resource scarce countries remains limited, further
compounding malaria prevention and clinical intervention programmes. The rapid
development of severe malaria was also associated with blood group ‘B’ (Panda,
Panda, Sahu, Tripathy, Ravindran & Das 2011:309), though it requires further
investigations in Ethiopia. A survey conducted in Bangladesh reported that the
proximity of households to health facilities, that offer malaria treatment services. and
the availability of the drug vendors were associated with the choice of the inhabitants
for malaria treatment at health posts (Haque, Hashizume, Sunahara, Hossain,
Ahmed, Haque, Yamamoto & Glass 2010:156; Panda et al 2011:309; Thiam et al
2013). This suggests that households residing closer to health facilities could be better

informed about treatment options than those living far from health facilities.

Many pregnant women in developing countries commence antenatal care (ANC)
services late during their pregnancies, limiting the effectiveness of IPT. In addition to
that, lack of adequate supervision of health facilities at peripheral areas limit the
feedback from which the health workers, functioning at the grass roots levels, could
benefit. Evidence from Tanzania shows that health workers in these facilities lack
motivation and adequate technical support (Mubyazi, Bygbjerg, Magnussen, Olsen,
Byskov, Hanson, & Bloch 2008:135). Shortage and disproportional distribution of
gualified health professionals, particularly in urban versus rural health services, is
another factor that may affect the programme’s successful implementation (Mubyazi et
al 2008:135).
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Inadequate supplies of drugs, diagnostic tests, insecticides, equipment and
infrastructure, as well as weak technical guidance have been recognised as providing
bottle necks limiting the successful implementation of malaria prevention and control
strategies (Mills, Lubell, & Hanson 2008:S11). Especially drug vendors, who supply
anti-malaria drugs without appropriate malaria diagnostic facilities, could lead to drug
resistance which has already been the case in some Asian countries such as
Bangladesh (Haque et al 2010:157). Insufficient resources such as a lack of finances
and infrastructure might decelerate the pace of scaling up the RBM programme (Thiam
et al 2013). This discourages the health seeking behaviour of especially the rural
communities who live far away from the health facilities. Lack of good organisational
leadership and governance in the health facilities are important factors determining the

success of the management of malaria cases.

2.5.3 Environmental factors

Environmental conditions play a significant role in the occurrence of health and health-
related conditions. It affects the breeding, growth, survival and longevity of the vectors
and disease agents. Distribution of malaria is affected by altitude, climate, and humidity
of the air, vegetation and the availability of water (EPHA 2011:98; Kloos & Woldu
2006:10;25). Ethiopia has an environment with a complex ecological diversity which
may affect the malaria prevention and control strategies. Sheffield and Landrigan’s
(2011:291) findings confirm the importance of considering the nature of the physical
environment while planning malaria prevention and control activities. This evidence
shows that the expanding occurrence of diseases transmitted by vectors, including
malaria, is linked to the changes in weather conditions. This implies that malaria
prevention and control programmes in the regions where malaria expands, in reaction
to climatic changes, require more resources which might be unaffordable in poor
countries in the absence of additional donor support.

To address this challenge, these authors recommend that the disease prevention
strategies, aiming at reducing health impacts of climatic change, need to consider the
means of overcoming these undesirable environmental factors through integrated and

diverse public health intervention plans (Sheffield & Landrigan 2011:292).
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The condition of households is one of the factors determining the consistency of ITN
use by specific individuals, especially pregnant women and under-fives. In resource-
limited countries, the sleeping places are not suitable for hanging the nets appropriately
over the beds. Poor rural households reportedly spend significantly less on all forms of
malaria prevention strategies compared to their richer urban counterparts. In these
settings, the number of rooms per household is limited and in some cases, shared with
domestic animals. Prevention of malaria in such communities is one of the challenges
facing the malaria control programmes in Africa (McElroy, Wiseman, Matovu &
Mwengee 2009:95).

The changing vector behaviour influencing the expansion of malaria to previously non-
endemic regions (mostly high altitude areas like Addis Ababa in Ethiopia) impose new
challenges on strategies to eliminate malaria. This necessitates focus not only on the
known main vector species. Furthermore, preventive mechanisms of malaria
transmission in the early evening and in the early morning, when the treated bed net
cannot be used, might need to be developed for areas where people cannot afford
insecticides and/or insect repellents (Bortel, Trung, Hoi, Ham, Chut, Luu, Roelants,

Denis, Speybroeck, D’Alessandro & Coosemans 2010:373).

2.5.4 Resistance of falciparum species to anti-malaria drugs and of mosquitoes

to insecticides

According to Kokwaro (2009), the inappropriate administration of the anti-malaria drugs
could be one of the potential challenges facing the programme. Resistance of P
falciparum to many drugs such as chloroquine, sulphadoxine-pyrimethamine,
modiaquine, mefloquine and quinine (Kokwaro 2009; WHO 2010:4-35) presents major
challenges affecting successful case management. In Ethiopia, the indiscriminate
distribution of anti-malarial drugs in communities, by illegal drug dealers and individuals’
habits of self-treatment for malaria with drugs of unknown quality, compounds the
problem of drug resistant malaria in Ethiopia. Many Ethiopians seem to prefer drug
vendors but they cannot perform proper malaria diagnostic tests. However, many
Ethiopians are unable to afford diagnostic costs at private health facilities and might
encounter non-functional RDTs at public health facilities. Indiscriminate use of anti-

malaria drugs could result in incomplete treatment, contributing to drug resistance and
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jeopardising malaria control efforts (Haque et al 2010). The continuous development of
mosquitoes’ resistance to insecticides, especially to ACT, poses a huge challenge to
malaria preventive efforts (Yewhalaw, Wassie, Steurbaut, Spanoghe, Bortel, Denis,

Tessema, Getachew, Coosemans, Dichateau & Speybroeck 2011:e16066).

2.6 THE THEORETICAL ORIENTATION

A theoretical orientation provides direction to the study. Prior to presenting the
theoretical perspectives of this study, a brief account of the relevant theoretical grounds

will be discussed.

2.6.1 Introduction

Many researchers have used different models to learn about behavioural aspects of
health and disease among the human population. For instance, the Theory of
Reasoned Behaviour (TRB), Theory of Planned Behaviour (TPB) and the Health Belief
Model (HBM) are the most common ones. The former two theories emphasise
theoretical concepts concerned with the likelihood that an individual exhibits a particular
health-related behaviour (Montano & Kasprzyk 2008:68).

The TRA and the TPB are based on the assumption that the intention to perform a
particular behaviour is the best predictor of an individual’'s behaviour. Montano and
Kasprzyk (2008:68) further explain that these theories focus on the three behavioural
components. These include attitudes, subjective norms (a person’s opinion about
whether significant others believe she/he should perform the behaviour) and perceived
control. Human attitudes, in turn, are determined by a person’s beliefs about the
consequences of performing certain behaviours and subjective norms determined by
beliefs about the opinions of specific others. These constructs explain the large
variability in behavioural intentions such as performing positive health-related
behaviours. TPB is an extended form of the TRA and includes one additional

behavioural component - namely perceived control.

The TPB indicates that not only attitudes and subjective norms determine behaviour,

but also perceived behavioural control, implying one’s perception that the behaviour is
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difficult to perform might cause the person not to implement the required behaviours
(Gorin 2006:42). Therefore, Gorin and Arnold (2006), conclude, human intentions
generally are determined by attitudes, subjective norms and perceived behavioural
control. Behaviour is thus the outcome of the complex interactions of these determining
factors. Measurement of these factors, regarding the HIV/AIDS epidemic, appears to be

very important in the light of designing effective intervention programmes.

2.6.2 The Health Belief Model

The HBM was developed during the 1950s, initially to assess health service utilisation
rates and later applied to health and health-related human behaviours particularly about
TB testing. It is one of the most frequently used health behaviour models (Gorin
2006:56). The model provides a checklist used to choose points that need emphasis in
conveying health messages and in designing health interventions. The messages
communicated by the HBM aim at convincing people to carry out health actions. The
application of the HBM reportedly successfully changed behaviours increasing the use
of preventive health services such as the utilisation of screening and immunisation
services (Day, Dort & Tay-Teo 2010:60). Since its early application, researchers have
used the HBM to predict and explain health behaviours and design interventions for
infectious and chronic health problems (Farsi, Jabari-Moroui, Ebabi & Asad Zandi,
A. 2009:61; Mohammed, Ali & Rouhani Tonekaboni 2009:29).

Hazavehei, Taghdisi and Saidi (2007) used the HBM for the prevention of osteoporosis
among middle school girls in Iran. The HBM provided a useful framework for
understanding individual differences in health behaviour, and for designing
interventions to change behaviour. According to Day et al (2010), the HBM effectively
guides one to get sufficient insight into how an individual takes actions related to
disease prevention. Day et al (2010:60), however, criticised the model for its difficult
application. Day et al (2010:60) argued that the model focuses only on four domains of
threat and shallowly addresses the rest of the behavioural components which are
equally important in behavioural studies. Despite these views, the HBM still has wide

health-related applications and contains the following six interrelated domains:
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perceived susceptibility, perceived threat, perceived benefit, perceived barriers, cues to

action and self-efficacy.

Individual
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Figure 2.1 Conceptual framework adapted from the Health Belief Model
Source: (Glanz, Rimer and Lewis 2002:52; Glanz, Rimer and Viswanath 2008:45-62)

2.6.1.2 Socio-demographic, economic, and environmental factors affecting

malaria prevention and control

Demographic characteristics like age, sex, level of awareness and behaviour of a

person are some of the factors affecting his or her health status. A case-control study

conducted in Yemen provided sufficient evidence regarding factors affecting the
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occurrence of malaria and its severity (Al-Taiar, Jaffar, Assabri, Al-Habori, Azazy, Al-
Gabri, Al-Ganadi, Attal & Whitty 2008:762). Under-fives were found to be more likely to
develop severe forms of malaria. As the age of children increased from 1-7 years, the
risk of developing severe malaria dropped from 0.90-0.37 compared to those who were
6-12 months old (Al-Taiar et al 2008:768). Environmental factors such as physical
accessibility of the households to a nearby health facility, presence of dams or pools
and any other man-made water collections in the settlement areas were associated with

episodes of malaria in a given community.

Knowledge of malaria is another factor that influences the extent to which a person is
involved in the preventive measures. Ahmed, Haque, Haque, and Hossain (2009:173)
have found that there are significant numbers of inhabitants in malaria endemic areas
who have insufficient knowledge about the transmission of malaria, its prevention and
treatment. Such insufficient levels of knowledge about malaria determine the practices
of the person about measures he/she takes to prevent infections. According to Al-Taiar
et al (2008:768), involvement of the household members in malaria prevention
activities, like burning mosquito coils, were inversely associated with the risk of severe
malaria which is affected by the knowledge of a person regarding decision making and

actions taken when one is infected.

2.6.1.3 Perceived susceptibility

Perceived susceptibility is defined as the level of an individual’s belief regarding his or
her risk of having a particular disease or it is one’s opinion of one’s chances of getting a
condition (Hazavehei et al 2007; Day et al 2010). The underlying principle in this
domain is that if a person believes that his or her chance of getting the problem is low,
the probability that such a person will take part in the prevention of the exposure is low.
Therefore, perceived susceptibility is one of the important determinants of whether or
not a person believes that the problem could happen to him or her (Ali & Tonekaboni
2009:29-36). Malaria infection exists almost during all seasons of the year in endemic
areas. Household members in these areas, therefore, actively and consistently engage
themselves in prevention activities only if they think that they can possibly be infected
by malaria. The level of one’s perceived susceptibility to malaria is affected by his/her
knowledge about how malaria is transmitted. In the current study, this construct will be

used to assess the extent to which households in malaria endemic districts perform
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malaria prevention and control activities such as ITN utilisation, IRS, environmental

management and timeous visits to healthcare facilities.

2.6.1.4 Perceived threat

Perceived threat is one’s opinion of how serious a condition and its sequelae are. It is
another domain of the HBM that determines whether or not an individual believes that
the problem or disease is very serious. The term is used interchangeably with
"perceived severity." If people do not think that a problem or disease is serious or
annoying, they might not take action to prevent it. Several researchers have assessed
this behaviour in relation to the risk of malaria infection (Hailesellasie, Hailu, Seifu,
Nigatu & Deressa 2008:12; Farsi et al 2009:61; Ali & Tonekaboni 2009:29). According
to Hailesellasie et al (2008), malaria was perceived as a threat by almost all
respondents, but only one-third of the vulnerable family members used ITNs in
Ethiopia. In that study, ‘perceived threat’ was not a powerful predictor of malaria
preventive behaviours. Perceived severity was identified as a weak predictor of the
health behaviour as compared to sick-role behaviour. In relation to malaria prevention
and control, effectiveness of the programme not only depends on the current efforts of
the service providers, but also on the belief that the community living in endemic areas
consider malaria to be a serious and even life-threatening disease. This study attempts

to assess this behaviour and its relation to the reported malaria-related illnesses.

2.6.1.5 Perceived benefit

Another determinant of health behaviour is whether or not the person believes that the
preventive action actually works, that is, if the action indeed prevents the disease or
problem. An individual also evaluates the benefit obtained from taking a particular
health action. This is called perceived benefit or perceived action efficacy. If people
believe that the preventive action being promoted does not work to prevent the problem
or disease, then they probably will not adopt this behaviour. The perceived benefit of
performing target behaviours was reported to be an important determinant of an
individual’'s behaviour (Ali & Tonekaboni 2009:29-36). Similarly, Champion and Skinner
(2008:50) reported that ‘perceived benefits’ were the most powerful predictors of
patterns of individuals’ health-related behaviours. This suggests that people practise

malaria prevention and control strategies only if they believe that IRS or ITNs can



61

effectively protect them against malaria. For instance, Belay and Deressa (2008:1302)
in their study among pregnant women in northern Ethiopia, found that 27% of the
women did not own ITNs. The main reason for not owning the nets was that the women
believed that ITNs could not protect them against malaria. The same source indicated
that the gap between the use and ownership of the ITNs was significant because some

people could not see the benefit of ITNs and thus, were not motivated to use them.

On the other hand, people perform malaria preventive measures only when they
believe it worthwhile. For example, Dye, Apondi, Lugada, Kahn, Smith and
Othoro (2010:345) found study reports that support this view. According to these
authors, household members will have positive views about ITNs’ utilisation when they
perceive that ITNs effectively protect them against malaria. However, people will only
use ITNs to protect themselves from mosquito bites if they believe that mosquitoes

spread malaria.

2.6.1.6 Perceived barriers

Another determinant is whether or not the person thinks the preventive action is easy
for him or her to do. The domain is also called perceived self-efficacy. If a person thinks
that an action is very difficult to do, he or she may not do it. This may include the skills
required to exhibit the behaviour, accessibility to the services or resources necessary to

perform the behaviour and whether he or she can afford the cost of the action.

Champion and Skinner (2008:50) said that ‘perceived barriers’ are the single most
powerful overall predictors of individuals’ behaviours, and ‘perceived susceptibility’ is
the strongest predictor of one’s preventive health behaviours. Linking this concept to
malaria prevention, there could be many factors that might prevent the community from
positive health behaviours such as using ITNs and IRS. These may include IRS smells
or inconvenience of the housing condition (family size, sharing the house with domestic
animals, high and stuffy temperature) to consistently use ITNs. Distance (in terms of
transportation cost and time) of the house from a health facility might affect the action
the individual takes when he or she or someone in the family manifests signs and

symptoms of malaria.



62

2.6.1.7 Cues to action

Cues to action refer to the behavioural domain that indicates the readiness of a person
targeted for a behavioural change. This stage comprises a diverse range of triggers that
can activate health behaviour when appropriate beliefs are held. These include an
individual's perceptions of symptoms, social influences, media and health education
campaigns (Day et al 2010:7). lliness of other family members or relatives motivates a
person to demonstrate disease preventive behaviours (Champion & Skinner 2008:49).
According to these authors, the implications of the HBM have generally been stated as
the fact that people are more likely to undertake a health action if the threat’s evaluation
is high and the behavioural evaluation is positive. In the current malaria prevention
strategies of Ethiopia, household members receive health information through different
ways including house to house visits by the HEWSs, posters and the use of volunteers to
disseminate malaria-related information (FMoH:2012b). The Ministry of Health of
Ethiopia disseminates health information about malaria through the national TV and
radio especially during malaria epidemic seasons (September to December) to raise
people’s level of malaria awareness. These efforts are expected to stimulate and

sustain households’ implementation of malaria preventive measures.

2.6.1.8 Self-efficacy

‘Self- efficacy’ is defined as one’s confidence in performing a particular behaviour
(Champion & Skinner 2008:49; Gorin & Arnold 2006:163). Self-efficacy, as an important
domain of the HBM, was added only recently and was reported to have the strongest

effect on diabetic patients’ self care practices (Ali & Tonekaboni 2009:29.

2.6.1.9 Use of traditional healers and medications for the treatment of malaria.

The utilisation of traditional healers to treat several health problems has been a long
standing practice in many societies. One most important value given to the traditional
healers is that they are part and parcel of the commun ity and share common values
with local community members. Traditional healers are easily accessible to villagers
usually within short distances. Therefore, there is a possibility that people consult
traditional healers first for malaria cases. In a study conducted in India to examine

treatment seeking behaviour of people with malaria, 7.6% of the patients went to
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traditional healers for treatment (Borah & Sarma 2012:41). In Ethiopia, the use of
traditional healers for different health problems is widely practiced (Kassaye, Amberbir,
Getachew & Mussema 2006:127). Similarly, a finding from a study conducted in the
eastern part of Ethiopia indicates that eight different medicinal plants were used for
treating malaria and fever (Belayneh, Asfaw, Demissew & Bussa 2012:42). Traditional
healers may play an important role in the fight against malaria if there is an established
referral system between the local health facilities and the traditional healers. This could
be facilitated especially, by training traditional healers about the signs and symptoms of
malaria, the mode of malaria transmission and methods of prevention. However, in the
absence of collaborative efforts between the traditional and the modern health systems,
and if there is a knowledge gap among the traditional healers, the condition may pose a
barrier to the rapid detection of cases and treatment before it becomes a complicated

condition.

2.7 APPLICATION OF THE HEALTH BELIEF MODEL TO THE STUDY

Ethiopia has been intensively scaling up the RBM since 2005 in all malaria endemic
regions. These unfolding government efforts are expected to promote malaria
prevention activities through sustained behavioural changes. In addition to the
government efforts, there might be some indigenous knowledge and experiences
gained regarding malaria treatment and prevention. This study will assess these
behaviours among communities in malaria endemic areas (various forms of
perceptions, health seeking behaviour, knowledge level and reported prevalence of

malaria).

The HBM provides a comprehensive set of constructs that enables the researcher to
assess behaviours of households in endemic areas about malaria prevention and
control measures. All domains of the model, individual perceptions (perceived
susceptibility and severity), modifying factors (perceived threat and cues to action), and
likelihood of action (perceived benefit, barriers and exhibiting positive health
behaviours) will be assessed using a set of items based on literature reviews. This
assessment will lead to the identification of HBM constructs that might serve as barriers
among the community members to sustain the implementation of malaria preventive

measures.
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2.8 SUMMARY

This chapter discussed universal malaria prevention and control strategies and its
associated factors and challenges as reported in several literature sources. An
overview of the HBM was also provided. The model was selected as being appropriate
for this study because the HBM includes comprehensive behavioural constructs which
are useful to this study as malaria transmission is influenced by multiple individual and
social factors, including belief systems. The details of the methodological procedures

followed in the study are presented in chapter 3.
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CHAPTER 3

RESEARCH METHODOLOGY

3.1 INTRODUCTION

Research experiences regarding malaria prevention and control and a theoretical
model (HBM) that guided the study have been addressed in the second chapter. This
chapter presents the research methodology used in this study. The research method
employed data collection in two phases. The sources of data for phase | included
households in malaria endemic districts of the Sidama Zone in Ethiopia. The second
phase of data collection was accomplished at the health posts (the smallest grass roots
level health service facilities in Ethiopia). In each phase, the study design and specific
research objectives addressed by the study are subsequently presented. The study
population, sample size estimation and procedures followed to select representative
samples from the target populations are described. Furthermore, data collection
instruments, ethical considerations, data analysis plans and efforts to minimise

systematic and random errors are discussed.

3.2 PHASE I: HOUSEHOLD SURVEY

Phase | of this study aimed at examining the implementation of malaria prevention and
control strategies at the household level. The research procedures pertinent to phase |
are discussed in the following sections.

3.2.1 Research paradigm

Polit and Beck (2008:761) define a paradigm as a way of looking at a natural

phenomenon that encompasses a set of philosophical assumptions that guide a
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researcher’s approach to addressing research question(s). Paradigms for researchers
involving humans are characterised by the ways in which they respond to philosophical
research questions. One of these ways of epidemiological investigations is a positivist
world view (Bruce, Pope & Stanistreet 2008:3). Positivism, as a philosophical view, was
developed in the 18" century and initially dominated the scientific world views (Bruce et
al 2008:6).

The current research approach applied a positivist paradigm, using a quantitative
design. This paradigm assumes that there exists an observable reality that can be
measured quantitatively independently of human observation (Bruce et al 2008). A
guantitative approach is a precise measurement and quantification, often involving a
rigorously controlled design (Polit & Beck 2008:763). This type of research is a more
appropriate choice for collecting empirical data through the senses (Polit & Beck
2008:16). Since this design addressed a range of confirmatory questions which could

lead to inferences enhancing the RBM programme, it is used in this study.

3.2.2 Research design

Elston and Johnson (2008:31) defined a research design as ‘the conceptual structure
within which research is conducted’. It can be classified in different ways. Among them
are qualitative or quantitative studies, applied versus basic, deductive versus inductive,
experimental and non-experimental categories, and process versus content research
(Brink & Wood 1998:4). During the past decade, several scholars classified research
designs into experimental and non-experimental (Aschengrau & Seage Il 2008:139-
140; Fathalla 2004:44; Rothman et al 2008:87-88). Regardless of the ways in which
research designs are classified, all the designs generally, constitute the plan for the
collection, measurement and analysis of data and for reaching conclusions based on
the study’s findings, in relation to the objectives stated for conducting the study. The
latter design is also called observational and may be descriptive or analytical. It is more
appropriate when the researcher does not intend to assign interventions, but is rather,
an observer of the problem (Rothman et al 2008:87). A descriptive design provides a
detailed description of the characteristics of interest while the analytical design
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describes associations in terms of possible cause and effect relationships (Bruce et al
2008:422-425).

Quantitative research is relevant, according to Zegeye, Worku, Tefera, Getu and
Sileshi (2009:35), when:

the investigator wants to answer a research question which is best addressed
by a quantitative answer, describing the measurements numerically;

the variable of interest changes and the rate of that change is accurately
estimated by numerical evaluation;

it is useful to quantify opinions, attitudes and behaviours and to find out how the

whole population feels about a certain issue.

Furthermore, quantitative research is suitable for explaining some phenomena or

identifying factors associated with the outcome event of interest. When the researcher

intends to justify a hypothesis, it is possible by adopting the quantitative approach.

The objectives of phase |, aimed to:

assess the knowledge, attitudes and practices of households in the study area
about the prevention and control methods of malaria;

identify factors that could be associated with malaria prevention and control
activities in the study areas;

describe the malaria preventive measures implemented at household level; and
ascertain which persons are most affected by malaria at household levels in the

study areas

Each research objective is addressed by a quantitative method. For instance, the three

behaviour-related variables in the first objective were described by computing the

proportion of respondents across each category used to measure knowledge, attitudes

and practices of respondents regarding malaria prevention and control (details are

discussed under section 3.2.5.). As Polit and Beck (2008:16) recommended, the

remaining three research objectives are effectively measured in quantitative terms. As
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a result, the quantitative research design was selected as an appropriate approach for

this study.

While the quantitative design was used, the researcher recognised and tried to
minimise the effect of limitations arising from the quantitative design, such as a lack of
representation of local constituencies due to the researcher’s response categories. The
possibility of missing contextual details and structural bias were recognised as a
limitation of this method.

3.2.3 Research method

Research methodology is the overall approach to studying the research topic of interest
including issues such as the constraints, dilemmas and ethical choices. They are the
techniques an investigator uses to structure a study to collect data relevant to the
research questions (Polit & Beck 2008:765).

3.2.3.1 Description of the study area

This study was conducted in one of the 13 zones found in the SNNPR. It is located in
the north eastern part of the region and 275 kilometres south of Addis Ababa, the
capital city of Ethiopia. It is bordered by Oromia regional state in the east and north, by
Wolayta and Gedeo Zones in the west and south, respectively. The zone has a total
area of 6 981.8 square kilometres and contains a total of 19 districts.
Sidama Zone has three ecological zones namely the low land, middle land and
highland constituting 30%, 54% and 16% of the geographical area, respectively. The
zone is home to a population of 3 288 083 with a gender ratio of 1:1 and is one of the
most densely populated zones in the region (471 persons per square kilometre).
According to the zonal health department, 94.3% of the population lives in rural
settings. There were a total of 597 public health facilities during the data collection
period. These include three hospitals, 94 health centres and 500 health posts (Sidama
Zonal Health Department 2011:2).
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3.2.3.2 Research population

Bruce et al (2008:133) and Fathlla (2004:50) define a population as “group of people in
whom the investigators are interested, and to whom the results of the study are
applicable”. Polit and Beck (2008:761) also delineated a population (sometimes called a
universe) as referring to the entire set of individuals or objects having some common
characteristics which the researcher(s) wish to investigate. According to the Ethiopian
Public Health Association (2009:40), the target population in a research context, is
defined as a group of individuals who comply with the characteristics of the population

from which the study sample is to be drawn.

In the context of these definitions, this study was conducted in nine malaria endemic
districts of the Sidama zone in Southern Ethiopia. Many community-based studies
(except those limited to reproductive issues) conducted in Ethiopia include household
heads (which mostly include men) due to their decision making powers. However, the
main disease prevention and health promotion activities at the household level, involve
women, as active role players in the family. Although malaria prevention and control
efforts are the responsibilities of all household members, the role of women is
significant to prevent, diagnose and get treatment for malaria. Because of this, the
research population for the first phase comprised households in the malaria endemic
districts and mothers or caregivers from the selected households were the study units.
In Ethiopia, mothers (housewives or employed women) are the prominent caregivers in
the family and have experience related to sickness from malaria and its prevention and
control at the household level. This includes knowledge of malaria transmission, signs
and symptoms of malaria, breeding and resting sites of mosquitoes, utilisation of
nets/ITNs, application of IRS, use of prophylaxes (IPT) and health seeking behaviours.
Thus, households in the nine malaria endemic areas of the study zone were considered

as the target population for phase 1 of the study to which the findings were generalised.
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3.2.3.3 Sample size

According to Bruce et al (2008:133), a sample is a group of individuals taken from a
larger population of interest. Sample size refers to the number of individuals or items to
be selected from the universe to constitute a sample, which should neither be
excessively large, nor excessively small (Kothari 2004:56; Polit & Beck 2008:348). The
sample size must be optimum and fulfil the requirements of efficiency,
representativeness, reliability and flexibility (Kothari 2004:56). In estimating the sample
size for population proportion, Bruce et al (2008:158) suggested that researchers need
to specify the value of the anticipated population proportion, level of error to accept and
level of confidence. These principles were applied to estimate the optimum sample size
required for this study. One of the objectives, this study aimed to address was to
identify factors associated with malaria prevention and control, which requires a
moderately large sample. Examination of the existing data indicates that 70% of the

population at risk of malaria infection used ITNs nationally in Ethiopia (FMoH 2007a).

In another study that assessed factors associated with ITN use by individuals in
households owning ITNs in Ethiopia, individuals with good (highest knowledge score of
5 and above in a scale categorised into 0-1, 2-4 and >5) level of knowledge about
malaria were found to be 2.4 times more likely to use ITNs compared to those with less
knowledge (Graves, Ngondi, Hwang, Getachew, Gebre, Mosher, Patterson, Shargie,
Tadesse, Wolkon, Reithinger, Emerson & Richard 2011:356).The researcher, therefore,
assumed that the rate of ITN utilisation was 70% and 55% among those with good and
poor knowledge, respectively. That provided an estimated odds ratio (OR) of 2.0.
Considering the odds ratio of 2.0 between individuals with good and poor knowledge
about malaria, 95% level of confidence, a power of 80%, Epi-Info (version 3.2.2.)
yielded a sample size of 201 for each category and 402 for both (those with good and
poor level of knowledge about malaria). A ratio of 1:1 for those with good to poor
malaria knowledge was considered. Allowing a designing effect of 2.0 for cluster
sampling and non-response rate (10%) produced a total sample of 885 respondents.
Sample estimated for the second objective, which provided the largest sample, was
used as a minimum size for the study. Table 3.1 shows the summary of the sample

calculated for each objective.
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Table 3.1 sample size determination

Assumptions considered Sample
Objectiv | «a B Prevalence Margin of (DE) | Non-response | (n)
es error (d) rate
1&3 0.05 - ITN utilisation 0.05 2 10% 788
63%
2 0.05 | 0.20 P1=70% - 2 10% 885
OR=2.0
4 0.05 - P=0.50 0.05 2 10% 845

3.2.3.4 Selection of respondents

Respondents were mothers from randomly selected households permanently living in
the nine participating malaria endemic districts in Sidama Zone, Southern Ethiopia. To
be specific, a multistage sampling technique was employed. Multistage sampling is a
sampling strategy that proceeds through a set of stages from larger to smaller sampling
units (Polit & Beck 2008:758-759). This sampling approach is economical and practical,
especially when the sampling unit involves clusters and is from a large population
distributed over a wide geographical area (Polit & Beck 2008:347). In this study, the
primary and secondary sampling units included districts and kebeles (smallest
administrative units) respectively (figure 3.1). There was no sampling at the district
level, because all nine malaria endemic districts were included. Selection of clusters (2
rural and 1 urban kebeles from each of the nine districts) was employed using a simple
random sampling technigue. This sampling technique provides a known chance of
being selected for every kebele in the district (Bruce et al 2008:137). Finally, clusters of
households (locally named ‘gots’) were randomly picked from a list of all ‘gots’ in each
kebele and all households in the selected got were assessed. One cluster (got) usually

contains 30-60 households. See figure 3.1 for details of sampling procedures.
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Sidama Zone

9 Malaria endemic districts 10 districts (6 partially malaria
endemic & 4 non-malaria)

18 randomly selected 9 district’s capital
farmers’ associations towns

200 Households

36 randomly selected ‘Gots’

685 Households

885 households were sampled

Figure 3.1: Sampling procedures of respondents

Once the kebeles and ‘gots’ were selected, the leaders of the respective kebeles and
‘gots’ were contacted in advance to inform them about the purpose of the study. They
were asked for permission to enter their villages. Permission letters from the districts

were also submitted to these leaders.

3.2.3.5 Exclusion and inclusion criteria

Exclusion criteria are defined as the characteristics that a defined population does not
have (Polit &Beck 2008.:753) whereas the inclusion criteria are the characteristics that
the eligible population possesses. This study aimed to generalise the findings to the

target population in the Sidama Zone. Therefore, respondents who were not permanent
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inhabitants of the selected ‘gots’ such as visitors at the time of data collection were
excluded. Women with mental disorders, people who were ill, and those who could not

properly communicate were excluded from participating in the study.

3.23.6 Research tool/Interview schedule

An interview schedule is a list of questions that are read out or verbalised by an
interviewer to a respondent (WHO 2001:171). It is the instrument that specifies the
wording of all questions to be asked of the respondents in structured self-reported
studies (Polit & Beck 2008:756). Interview schedules are usually designed as
unstructured with open-ended items, semi-structured or structured with close-ended
items (Bruce et al 2008:167).

The structured interview is one in which the researcher specifies in advance all possible
answers from which the respondents choose the most appropriate option. This type of
tool ensures consistency in the range of answers and facilitates data analysis.
Interviews and self-completion structured questionnaires are the most commonly used
methods of collecting information during quantitative studies (Bowling & Ebrahim
2005:204). The questions were presented to the respondents in a similar way in terms
of wording with responses presented in pre-coded response options. It enables the
researcher to collect relatively unambiguous data collected from a large sample. The
use of the structured interview schedule provides an opportunity of ensuring that the

respondent has understood the questions.

Structured interviews might have some drawbacks. Pre-coded response choices might
not accommodate all potential choices in a comprehensive manner (Bowling & Ebrahim
2005:204). Respondents might not always share the same perspectives and concepts
that the researchers had when they compiled the response options. Questions might
include behavioural attributes and, therefore, might lead to potential social desirability

bias.
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The population for this study comprised rural communities and the majority were
expected to be uneducated. Because of this, the researcher utilised purposively
constructed, translated into the local language (Sidama) and pre-tested structured
interview schedules that were prepared based on the research objectives and the
review of the literature. The tools were developed mainly using closed-ended questions
with a list of possible responses and very few open-ended questions. Closed-ended
guestions ensure consistency in the range of responses provided and are suitable for
coding and statistical analysis (Bruce et al 2008:165). The instrument was structured as
follows (with the list of questions shown in parentheses as shown in annexure 1):

e Section I: geographical location (1-4)

e Section II: socio-economic and demographic variables (5-19)

e Section Ill: housing condition (20-28)

e Section IV: knowledge level of respondents (29-53)

e Section V: environmental factors (54-61)

e Section VI-X: domains of the HBM (62-106)

e Section XI: practices of the respondents regarding malaria prevention (107-124).

e Section XllI: reported prevalence of malaria (125-130)

e Section XIII: observation checklist (131-138).

The interview schedules were prepared in English and translated into the local
language, known as ‘Sidama’. That was retranslated back to English by another expert
in the field and checked for consistency. A bilingual (English-Sidama) expert translator
checked these translations (see annexure 12 for the translator’s letter approving the
translations and specifying his qualifications). The instrument was pretested during the
training of the data collectors to identify limitations, such as vague questions, phrases
or terms and also the estimated average time required to complete each interview.
Necessary adjustments and corrections were made accordingly to improve the
reliability of the instrument. During the pre test of the tool, the following limitations were
identified and corrected:

e typographic errors or missing words (ltems:37,95,100,102,104,105, 109,123,

and 136)
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e multiple responses were not included for some questions (Items: 39, 40, 41, 109,
111 and 124)

e conducting the interview before 10:00 a.m. was inappropriate as most women
were busy with several activities (cleaning rooms, cooking, fetching water).

e each interview took a long time to be completed.

Corrections were made to improve the reliability of the tool. The data collection time
was revised and the starting time was set to be 10:00 a.m. At this time, most women
finished their activities and were willing to be interviewed. In order to reduce the effect
of the long duration of each interview, every interviewer became familiar with the
guestions. Every interviewee was also told the approximate time the interview would

take so that she could decide whether to participate or not.

3.2.4 Selection and training of interviewers

Eighteen data collectors were recruited from the selected respective kebeles. Kebele
offices were contacted to identify potential female data collectors that satisfied the
following set criteria:
e those who at least completed high school education
e had no permanent job (as the data collection was conducted during the
regular working hours.
e those who knew the village

e had experiences of data collection (optional)

The use of the local persons as data collectors is useful in that they know the physical
setup of the village and also understand the culture. Females who had completed grade
12 but who did not have permanent jobs were given priority. Data collectors with this
level of education can easily understand concepts and terms used in the instrument
during the training. Moreover, female data collectors were preferred for easy
communication with female interviewees. Data collectors were contacted and selected
during the preliminary visits to the study sites and they were approached through the

kebele and ‘got’ leaders.
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The training of the data collectors was conducted centrally at zone level for two days.
During the training, emphasis was given to important points such as brief overviews of
the study, study objectives, features of face-to-face interviews and techniques of
interviewing were discussed and practised by means of role play sessions. Ethical
aspects of research were also addressed. The interviewers signed an agreement with
the researcher that they did not write any identifiers of the respondents such as the
identification numbers and names on a questionnaire and also properly kept the filled
guestionnaires in a folder till they submitted to the researcher. The instruments were
discussed item by item. That was followed by interviews conducted among the trainees
during role play sessions facilitated by the researcher. The last day of the training was
used for pretesting the tool in one of the rural kebeles (Alamura) around Hawassa town,
which did not participate in the actual study. Every interviewer signed an agreement of
confidentiality with the researcher that no information obtained during the interviews

would be divulged to anybody except the researcher.

3.2.5 Data collection

Data collection for this study was carried out during March to May 2013. The range of
data collected included geographical location of the respondents, background variables
such as socioeconomic and demographic characteristics, and housing conditions.
Moreover, the study assessed variables related to the level of awareness and
knowledge about malaria, perceptions and practices relevant to the prevention and
control of and episodes of malaria and its treatment measures. The interviews were
conducted by trained female research assistants. The data collectors then interviewed
the mothers/caregivers from all households in the selected clusters (gots) through

house-to-house visits.

The procedures of the interview schedule included that:

e the data collector moved from house to house only during working hours but
starting after 10am;
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e the interviewer greeted the family and introduced herself to the household
members;

e she explained the purpose of the study to the respondents as stated in the
consent form (see Annexure 3);

e the interviewer asked whether the respondent was willing to participate in the
study;

e those who were not willing were thanked and the household was skipped;

e once the respondent has expressed her willingness, the data collector asked the
respondent to choose a convenient place for the interview;

e the data collector built rapport with the respondent and told her to ask any
guestions or clarifications at any time during the course of the interview;

e the data collector then read each question to the interviewee and properly
recorded every response.

The investigator supervised the process of data collection to check that the interview
schedules had been completed accurately and was available in case any queries or

crises arose.

3.2.5.1 Socioeconomic and demographic variables

Fifteen items (questions 5-19) assessing the respondents’ background information,
using nominal variables, were developed considering previous similar studies. These
included: gender, age, marital status, religion, ethnic group, level of education,

household size, occupation and income.

3.2.5.2 Housing condition

Prevention of malaria is partly affected by the condition of the house such as type of
the house and number of rooms, family size, whether the house is shared with
domestic animals, the presence of a kitchen, toilet and window and door screens. The
researcher designed nine items (questions 20-28) to assess these housing conditions.

Besides the structured interview, an observation checklist was used to confirm some
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of the responses. Eight checklist items (questions 131-138) were used to observe the
condition of the house’s walls (smooth/roughness) presence of ITNs, window screens,
mosquito breeding sites, openings in the upper wall parts that serve as entrances for
mosquitoes. Data on distance of the house from health posts, availability of

transportation services, and vector control activities such as IRS were recorded

3.2.5.3 Assessment of respondents’ malaria knowledge levels

Twenty-five knowledge items (questions 29-53) concerning the modes of malaria
transmission and possible misconceptions were assessed. Respondents replied to
each statement with ‘yes’ if they believed that they knew the correct answer to the
guestion, 'no’ if they believed that the question did not apply to them and ‘do not know’
if they were unsure (missing scores were included to minimise guessing and the

possible inflation of correct response scores).

3.2.5.4 Environmental factors

This section included questions related to environmental factors such as the availability

of health infrastructures, transportation facilities and other enabling factors. A total of

eight items (questions 54-61) assessed these variables.

3.2.5.5 Assessment of the HBM’s domains

A set of 45 items (questions 62-106) was used to assess the domains of the HBM.

Perceived susceptibility to malaria

Seven items (questions 62-68) were included to assess respondents’ perceptions
about their susceptibility to malaria infection. These questions were formulated to
examine whether the respondent perceived that the community in general and her
household members in particular including herself, were at risk of being infected by

malaria and therefore needed to take some preventive measures.
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Perceived threat/severity of malaria

Four items (questions 69-72) were designed to assess whether the respondents
perceived malaria as a dangerous or killer disease. This information enabled the
researcher to understand how rapidly the respondent took actions when any household

member manifested signs and symptoms of malaria.

Perceived benefits of implementing malaria preventive measures

Thirteen items (questions 73-85) assessed the perceptions of the respondents for
practising malaria prevention and control measures like IRS, use of ITNs and prompt
treatment of malaria cases. The items were structured based on the responses for
level of agreement or disagreement on the scale ranging from “strongly agree=5" to

“strongly disagree=1".

Perceived barriers to implementing malaria prevention and control measures

Fourteen items (86-99) were used to address the respondents’ potential perceived
barriers. The questions were designed to examine factors like lack of knowledge and
skills to implement relevant malaria preventive methods, and to identify potential
priorities other than malaria prevention, lack of support from the community or family

members.

Cues to taking action of preventing malaria

‘Cues to action’ was assessed based on a four point Likert scale measurement ranging
from ‘not at all=1" to ‘always=4’. Seven items (questions 100-106) assessed
respondents’ willingness to implement malaria prevention and control activities. These
included the consistent support and encouragements received from health workers,

relatives and family members, and information disseminated by the mass media.
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3.2.5.6 Assessment of practice

The researcher developed eighteen items to record the pattern of ITN utilisation and the
level of involvement of the respondents in other malaria prevention activities and health
seeking behaviours. Questions 107-124 were used to assess the practices of the
respondents regarding malaria prevention and control activities performed at the

household level.

3.2.5.7 Assessment of reported malaria episodes

Six items (questions 125-130) assessed the occurrence and frequencies of malaria
attack(s) among the family members. The researcher used this information to describe
the burden of malaria as reported by the respondents.

3.2.6 Data management and analysis

Data management and analysis involve several steps including sorting, merging,
recoding, and appending. Procedures followed in data processing and types of
statistical tests used need to be described in order to understand and interpret the

outputs.

Data processing refers to steps involved in the preparation of data for analysis in a
manner that the data address the specified research objectives. Data analysis is
defined as a systematic organisation and synthesis of research data. In a quantitative
research design, data analysis also includes the use of data for testing hypothesis

(Polit & Beck 2008: 751). The following sections discuss these aspects:

3.2.6.1 Data processing and preparation

The researcher first checked the numerical code of each variable and entered the data
using IBM Statistics 20, statistical software for windows. The data were cleaned and
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checked for missing values by computing frequency distributions of nominal variables.

Incomplete cases were excluded from the analysis.

For all categorical (nominal and ordinal) variables, a frequency distribution was run to
examine the minimum and maximum values recorded for each variable. That was
cross checked with the pre-coded values on a code book. Unusual observations were
selected and checked against the respective interview schedules and corrections of
wrongly recorded responses were done accordingly. For quantitative (discrete and
continuous) variables, values were checked to identify unlikely values and the
presence of potential outliers. The check was done for variables such as age, family
size, household’s monthly income, number of rooms, numbers of ITNs per household,

travel time (in minutes) and number of months after IRS had been done of the house.

Explorative analysis is a type of analysis conducted not to address the research
objective, but to inform the researcher about the nature of data (strengths and
limitations of the data). This information benefited the researcher for making important
decisions like the type of statistical tests to be used. Simple frequency distributions
were run for categorical data. The distribution of quantitative and ordinal variables
(measured on a 5-point Likert scales such as HBM constructs) were examined using
histograms to get the fist visual impressions and tests of normality were done to ensure
that the assumption required for parametric tests had been met. For quantitative data
that satisfied the assumption of normal distributions, means and standard deviations
were used to provide numerical summaries about the nature of the distribution (spread)
of the variable concerned.

3.2.6.2 Data Analysis

Before the analysis of the data began, distribution of all variables measured on a
guantitative scale were examined for checking whether the assumptions required for
inferring the results had been met. At the first stage, explorative analysis (using
histograms and/or box plots) was done to get the first impression about the nature and
distribution of data. That was followed by testing the quantitative variables by using one
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sample Kolmogorov-Smirnov test to determine whether the data distribution

approximated a normal distribution (Field 2009:144).

Background variables such as socio-demographic and economic data were treated

using descriptive statistics.

A single variable denoting the economic status of the household was created, termed
the ‘wealth index’. To do that, a principal component analysis was done to select
variables that best explained the wealth variance. At the first step, eight variables that
measure wealth were selected. These included monthly income, number of cattle,
number of sheep or goats, number of donkeys or horses, total humber of rooms,
ownership of radio, type of house (roof made from thatch or corrugated iron sheets),
a