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ABSTRACT 

Background: In 2018, there were an estimated 219 million cases and 435,000 deaths of 

malaria globally. Africa Region bear the highest burden with an estimated 3.5 million 

more malaria cases in 2017 compared 212 million cases reported in 2016. Data from 

2015-2017, have shown no significant progress in reducing global malaria cases. In 

Mainland Tanzania however, malaria control interventions have significantly led to the 

reduction in malaria prevalence from 18.1% in 2008 to 7.3% in 2017. Despite of these 

achievements, malaria burden is still highly heterogonous in Tanzania with some regions 

including urban peripheral areas of Dar es Salaam, presenting persistent malaria over 2%. 

Study objective: To investigate the factors associated with persistent malaria 

transmission in urban peripheral areas with a case study of Dar es Salaam. 

Materials and Methods: This study employed cross – sectional survey to collect data 

from individual member of the households where 830 individuals were enrolled. A four 

stage multistage sampling was used to select the study population. Individuals in the 

households were tested for Malaria infection using malaria rapid diagnostic tests 

(mRDT), and responded to specific questions. Association between malaria infections 

and responses to specific questions was measured using Odds ratio. Variables indicated 

association were included in logistic regression model to determine independent risk 

factors for persistent malaria transmission in the study areas. 

Results: Majority of the study participants (58.9%) were female, 55.3% were aged more 

than 18 years, 82.8% had primary or no education, and 77% were farmers or 

unemployed. Msongola ward contributed 48.9% of the study participants and the overall 

malaria prevalence in the study areas was (4.5%). Nets ownership was 17%, usage was 

85.8%. The odds of malaria prevalence were 7.76 for individuals who do not own nets (p 

= 0.001), 5.08 for individuals residing in the households surrounded by mosquito 

breeding sites (p = 0.006) and 1.21 for individuals residing in houses with unscreened 

windows (p = 0.001). 

Conclusion: Low nets ownership, residing in households surrounded by mosquito 

breeding sites and in households with unscreened windows were independent factors 

associated with risk of malaria in the areas. Promotion of ITNs coverage, application of 

biolarvicides through community engagement and house screening will reduce the risk of 

malaria infection in the areas. 
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DEFINITION OF TERMS 

 

Persistent Malaria Presence of malaria prevalence above 2% despite deployment 

of recommended standard interventions 

 

City Population living within the administrative boundaries of the 

Municipality e.g. Ilala Municipality 

 

Urban Areas surrounded a city 

 

Urban peripherals Areas of the city/ Municipality council that join or create an 

interface between urban and rural areas 

 

Household Unit head by a male or female with his/her dependents and 

spouse and who share a cooking pot or eating in a same place. 

 

Risk factor Person behaviour, practice, lifestyle or an environmental 

exposure associated with contracting malaria infection 

 

Malaria infected 

individual 

An individual currently living in the study area who is mRDT 

positive with sign (symptomatic) or without signs 

asymptomatic. 

 

Access to an ITN 

 

Is measure by the proportion of the population that could sleep 

under an ITN if each ITN in the household were used by two 

people. 

 

Ownership of ITN Proportion of households that have at least one Net/ ITN 

 

Use of ITN Proportion of the population that slept under ITNs the night 

before the survey. 

 

An ITN Factory treated nets that do not require any further treatment.   
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CHAPTER ONE 

1.0. Background information  

Malaria is caused by parasites of the Plasmodium Species and transmitted by female 

Anopheles mosquitoes. Despite being preventable and treatable, malaria continues to have 

a devastating impact on people’s health and livelihoods around the world. In 2017, there 

were   219 million reported cases of malaria world- wide. Africa continent, continues to 

bear the highest burden with an estimated 3.5 million more malaria cases reported in 2017 

(1) compared to 212 million cases reported in 2016 (2). The disease continues to claim the 

lives of more than 435, 000 people, and majority are from Africa. Children under the age 

of 5 years are especially at high risk (1) 

In most of the endemic countries, malaria is highly heterogeneous with great disparities 

between urban and rural areas. Urban malaria reported to account for 6-28% of the global 

malaria burden (3).  

Several factors are attributed to persistent risk of  malaria infection in urban areas, 

including, increasing urban agricultural activities, which is quite common in the African 

cities due to increasing need to feed the ever growing population (4) which in turn 

increases the mosquitoes vector breeding environment, hence risk of malaria.  

A study conducted in the peri urban coast areas of Benin in West Africa, showed high  

parasite prevalence and spleen rates of between 40% to 60%, indicating high transmission 

levels of between meso- endemic to hyper- endemic (5). This reflects the heterogeneity of 

urban area in Africa and the highly focal nature of malaria transmission in cities. The 

transmission risk in urban areas is associated with proximity to breeding sites due to the 

presence of water bodies, urban agriculture and proximity to urban peripheries that are 

more likely to support mosquitoes vector breeding (6,7).  

The rapid rate of urban growth in Sub-Saharan Africa indicates, majority of the population 

in the continent will be living in urban by 2030 (8). Changes in urban population 

demography, environmental and socio- economic landscapes due to the process of 

urbanization will impact on the health of the urban residents (8). Malaria in Africa has for 

long been regarded as a rural disease with the process of urbanization reducing suitable 
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breeding environments for the dominant vectors species; Anopheles gambiae s.l and 

Anopheles funestus in urban (8,9).  

However, in urban, the risk of malaria infection is likely within the densely populated 

urban setting of Africa. In particular, Anophele gambiae s.l is more likely to breed in urban 

aquatic habitats (9) than other vector species and has been found in domestic containers 

and highly organic polluted water in urban areas (10)   

Huge investments and scaling up of effective malaria control interventions including 

Artemisinin Combination Therapy (ACT) to target the parasites, Indoor Residual spraying 

(IRS) and Insecticide Treated Nets (ITNs) targeting the malaria vectors that feeds and rest 

indoors, has resulted in the significant reduction in malaria morbidity and mortality 

worldwide (11). However, data from 2015 – 2017 indicates no significant progress in (12) 

reducing global malaria cases was made in this period (1). In Mainland Tanzania, such 

investment has resulted into significant reduction in malaria prevalence from 18.1% in 

2008 to 7.3% in 2017 (13,14)  

Despite the gain, new cases and people dying of malaria are still being reported across the 

country, with wide range of regional variations in transmission. For example, Lake and 

Southern zones have persistently been reported with considerably high malaria prevalence 

over 10% compared to Northern and Central zone less than 2% (15). Routine data collected 

from the health facilities from 2017 and 2018 have confirmed the transmission intensity 

pattern with extremely low malaria incidence per 1,000 populations. For example, in north-

eastern zone, reported malaria incidence was < 15/1,000 population, while in central and 

south-western zones reported malaria incidence was 15 - < 50 /1,000 populations, and 

much high incidence of > 150/, 1000 population have been reported in the north–western 

and in south-eastern coastal zones (16). Malaria heterogeneity has also been consistently 

observed in different socio- economic strata: urban/rural, lower/higher wealth, and level of 

education. In 2017 data showed that people living in rural areas were 5 times more affected 

by malaria compared to those living in urban areas, while people within the poorest 

quintile were affected 10 times more than those in the richest wealth quintile (14). 
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In Dar es Salaam Region, although the regional average malaria prevalence is 1.1% (15), 

there is great heterogeneity in terms of geographical disparities of malaria prevalence 

where the urban peripheries seem to bear higher burden than urban centre. A study 

conducted in Dar es Salaam predicted increased risk of malaria infection in the 

administrative units in the urban peripheries than administrative units within the urban 

centre (17). The finding from this study is also supported by School Malaria 

Parasitological Survey conducted in Mainland Tanzania 2017 in which indicated malaria 

prevalence in peripheral areas above 2% compared to urban centres with less than 1% (12). 

Although the overall low malaria prevalence in Dar es Salaam of 1.1%, malaria is still a 

major public health problem, particularly in urban peripheral areas of the city over 500,000 

confirmed malaria cases are still reported annually by the health facilities (23). This is 

despite several control efforts implemented across the gradient of urbanization which 

included; environmental management (18), integrated vector management (19), initiation 

of Urban Malaria Control Project, mosquito surveillance and community based application 

of larviciding, malaria case management (20,21) using ACT, distribution of ITNs through 

mass campaigns and routinely to biologically vulnerable groups (pregnant and infants) 

when attending antenatal clinic (22). Understanding  determinants associated with  malaria 

risk in peripheral areas is important to allow targeted interventions (24).  

 

A number of factors are attributed to variations in malaria risks among households and 

individuals (25). Some of these factors include access to health facilities (26), type of 

housing that people live in (27) proximity of human settlement to vector breeding sites 

(28), vector abundance (29), socio- economic status (30), gender, occupation, residential 

mobility, travel (31–34), presence of domestic animals near homesteads (33,35) and use of 

preventive methods such as mosquito nets (36). Information on how these factors interact 

to expose communities and individuals to malaria infection is important and need to be 

identified for spatial targeting of malaria interventions (37). 
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1.1 Problem Statement 

Malaria is one of the top ten diseases in Dar es Salaam region. In recent years, there were 

over 500,000 confirmed malaria cases reported in the health facilities in 2015 and 2016 

respectively (23). Majority of the cases were from the primary health facilities in urban 

peripheral areas. The percentage of malaria confirmed cases among Out Patients 

Department in primary health facilities ranged between 7- 20%.  

The risk of malaria infection among primary school children also increased as one moved 

away from the city centre with prevalence of less than 1% compared to some urban 

peripheries with prevalence over 2% (12). The underlying reasons for such high percentage 

of malaria infected individuals and cases in the urban peripheries of Dar es Salaam are yet 

to be understood. However, identification of reasons for high percentage and persistent 

malaria transmission is important for  targeted malaria control interventions (38).  

 

This study therefore is designed to investigate factors associated with persistent malaria 

transmission in urban peripherals and recommend interventions to effectively reduce the 

malaria transmission. 
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1.2 Conceptual Framework 

Several factors associated with persistent malaria transmission were studied. These 

include(i) Socio – economic and demographic factors (such as age, level of education., 

occupation, income, household size and possession of nets in the households) (ii) 

Individual risk factors to malaria infection (such as travel history, outdoor activities at 

night, time of going to bed and not using of ITNs and (iii) presence of mosquito breeding 

sites, asymptomatic individuals in households and distance of the  houses from the 

mosquito breeding sites and  house characteristics such as open eaves and unscreened 

windows in the study areas. 

 

Figure 1: Conceptual Framework for study variables 
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1.3 Rationale of the Study 

The study aimed to understanding factors responsible for persistent malaria transmission in 

urban- peripherals of Dar es Salaam despite deployment of recommended interventions 

(ITNs and availability of ACT in the health facilities). The results are expected to inform 

the relevant authorities (National Malaria Control Programme and Regional Health 

Management Team and Council Health Management Team) in Dar es Salaam and other 

stakeholders the prevailing factors responsible for persistent malaria transmission to assist 

in developing context specific control interventions to reduce malaria transmission and 

burden of disease, that shall lead to healthier and productive community.  

1.4 Research questions 

1. What are the Social demographic characteristics associated risk of malaria infection 

in the urban peripheral areas of Ilala Municipality in Dar Salaam? 

2. What is the individual risks behaviour responsible for exposure to malaria infection 

in urban peripheral wards of Dar es Salaam region? 

3. What are the environmental risk factors associated with persistent malaria 

transmission in urban- peripheral areas in Ilala Municipality, Dar es Salaam 

Region? 

1.5 Broad Objective 

To investigate factors associated with persistent malaria transmission in urban peripherals 

of Ilala Municipal Council in Dar es Salaam, Tanzania. 

1.5.1 Specific Objectives 

1.5.1.1 To determines social demographic characteristics associated with  transmission of 

malaria in the  peripheral wards of Ilala Municipal in Dar es Salaam region. 

1.5.1.2 To identify individual risk behaviour associated with malaria infection in the 

peripheral wards of Ilala Municipal in Dar es Salaam region  

1.5.1.3 To assess presence of mosquito breeding sites associated with malaria infections at 

the households level 

1.5.1.4 To  identify house characteristics associated with malaria transmission in the 

peripheral wards of Ilala Municipality in Dar es Salaam region 
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CHAPTER TWO 

2.0 Literature Review 

The perspective of review started by glanced malaria as public health problem then 

narrowed down to each specific objective of the study. 

2.1 Malaria as a Public Health Problem 

Malaria is the second most cause of infectious diseases related in the world after 

Tuberculosis (39). In 2017, there were 219 million cases of malaria. The 10 highest burden 

African countries saw an estimated 3.5 million more malaria cases in 2017 (1) compared to 

212 million cases in 2016 (2). The disease continues to claim the lives of more than 

435,000 people each year, largely in Africa and children under the age of five are 

especially vulnerable (1). 

The WHO African Region continues to account for about 90% of malaria cases and deaths 

worldwide. (2). This is due to the fact that, majority of malaria infections in Africa are 

caused by Plasmodium falciparum, the most pathogenic species of human malaria parasites 

(40). 

In Tanzania, malaria morbidity and mortality accounts for 26% and 17% for all age groups 

respectively. Malaria also accounts for 30% of morbidity and 25% mortality for all 

admission in the health facilities (41).  

Studies have shown that process of urbanization reduces breeding sites for dominant 

malaria vector species, Anopheles gambiae and Anopheles funestus, with a positive impact 

on reducing malaria transmission in such settings (3,6,17). Dar es Salaam, particularly 

urban peripherals, is not highly urbanized, and is still favouring malaria transmission, 

making it one of the major public health problems. Plasmodium falciparum infections 

account for 90% of the cases treated within the city (19,42,43) with over 500,000 

confirmed malaria cases reported annually by the health facilities (23).  
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2.2 Social and demographic risk factors associated with malaria transmission 

Control and prevention of malaria requires in-depth understanding of the interactions of 

factors such as human behaviour, the environment, and the life cycles of vector and the 

parasites  

(44). Human factors such as education, occupation, houses characteristics and location of 

the households from mosquito breeding sites have been  associated with malaria 

transmission (26). Type of housing where people resides (27), proximity of human 

settlement to mosquito breeding sites (28) socio- economic status (30,45), gender, age, 

occupation, residential  mobility, travel (31–34) and  presence of domestic animal near 

homesteads (35) have been shown to associate with malaria transmission. 

2.3 Malaria burden from under five to school –age children 

In Africa, recent data on prevalence of malaria and incidence of clinical malaria  showed 

that school–age children are mostly affected (46). This is because in most malaria endemic 

areas of sub-Saharan Africa control of malaria mostly focussed on the protection of young 

children and pregnant women (47). As a consequence children are acquiring immunity to 

malaria more gradually than in the past and clinical attacks, sometimes severe, are 

occurring in school-age children more frequently (48). In Malawi, a study has shown 

infection of Plasmodium falciparum of 60.0% among  school-age children (46), and in 

Mainland Tanzania, a study showed overall malaria prevalence among the school-age 

children of 21.6 with regional and councils variation ranging from less than 1% to 53% and 

from 0- 76% respectively (12). In Tanzania surveys have shown age shift in malaria burden 

from under five to school aged children(12,14). In Congo study findings indicated an 

association of malaria infection with age in low malaria transmission settings (53).  

The shift in malaria prevalence from under-fives to older age groups is explained by 

increased success in lowering the level of malaria transmission in previously highly 

endemic areas, which has resulted in acquiring immunity to malaria later than has been in 

the past (49). Another explanation of the shift in the burden of malaria to school–age 

children, as revealed in findings from households surveys have shown school-aged 

children were the group least likely to sleep under an ITNs the previous night, with 

between 38% and 42% of school-aged children being unprotected (50).  
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Similar low ITN usage rates have been observed among school-age children in several 

studies conducted in Cameroon (51), Kenya(52), and Uganda (47). Education targeted 

directly at older children, for example through malaria education in schools, is likely to be 

the most effective way of increasing regular use of ITNs in this age group hence reducing 

the incidence of malaria in school –age children in previously high endemic areas.   

Use of preventive measures such as bed nets have also been associated with malaria 

transmission (36). In Ghana, study conducted in 2011, on  predictors of mosquito nets use, 

showed association in the level of education of mother/guardian’s with ITNs use in a 

household (54). In South Asia, South East Asia and Western Asia Pacific Region, World 

Health Organization, 1996, showed an association of malaria incidence with working in 

low land irrigated rice production and Oil palm plantation (55). In Pacific Region, adults 

who  worked on rubber tappers, forest, miners, military and farmers practicing shifting 

agriculture were more exposed to infectious mosquitoes (55). Understanding the 

association between malaria transmission and human related factors is important in 

developing appropriate interventions based on the local contexts.  

2.4 Factors determining individual exposure to malaria infection 

Individual behaviour has been associated with different outcomes in malaria infection. 

Factors such as poor households and poorest socio economic groups (44,48, 49), mobility, 

occupation and travel (37,56), access to health facilities (26), not using preventive 

measures like repellents, outdoor activities, spraying houses, sleeping under net and 

wearing protective clothing when outdoor (57), trading, fishing and labouring) (58) has 

been associated with malaria infection among individuals. Understanding individual risk 

factors associated with malaria transmission despite control efforts is useful to guide targeted 

interventions to high-risk areas and populations to reduce exposure to malaria infection. 

2.5 Ownership, access to and use of Insecticide Treated Nets for malaria prevention 

and control 

Wide scale use of ITNs has led to significant reduction in malaria morbidity and mortality 

globally (59). This is due to the fact that Anopheles gambiae and Anopheles funestus 

species complexes, the principal malaria vectors, primary feed indoor at night (60). 

However, in most high burden countries, access to and ITNs use is below the 
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recommended targets of above 80%). World Health Organization /Global Malaria 

Programme, recommends all people at risk of malaria to have universal access to and use 

of ITNs (61). ITNs when used by a majority of the target population, provide protection for 

all people in the community including those who do not sleep under the ITNs (62,63), 

reduce survival, frequency of bites, feeding success and density of vector mosquito 

population (64).  

 

Studies on ITNs coverage conducted in different parts of the world have shown that 

coverage of about 60% of  the targeted population (adults and children)  achieve equitable 

community-wide benefit (22). In Rufiji and Ifakara, Tanzania, a study indicated  positive 

relationship in increased coverage of ITNs and malaria burden, and that an increase of 10% 

ownership of mosquito nets at village level had an average of 5.4% to 10% decrease of 

malaria deaths in children under five  years (65).  

In Tanzania, Malaria Indicator Survey (2017) have indicated that, 78% of the households 

in Mainland Tanzania own at least one ITNs, 45% of the households had one ITN for every 

two people, 63% had access to ITNs, 22% owned non ITNs and 52% used the ITNs the 

night before the survey. However, in rural areas of Mainland Tanzania, ITNs usage was 

generally low 46% (41). In Dar es Salaam, the survey showed 79% of the households own 

at least one ITN, 66%  use the ITNs and  71% had an access to ITNs (14). 

Understanding nets ownership, access and use in the study areas is important to understand 

individual risk exposure to malaria infection. 

2.6 Assessment of presence of mosquito breeding sites  and house characteristics 

associated with malaria infections at the household’s level 

Active transmission of malaria depends on the suitability of the environmental to support 

mosquito breeding and proximity of the houses to mosquito breeding sites. Factors such as 

presence of mosquito breeding sites, house characteristics (66), and distance of the 

households from the breeding sites have been associated with episodes of malaria (33). In 

Botswana, study conducted in 2014, showed association  between house structure, location 

of the households close to mosquito breeding sites with individuals risk to mosquito bites 
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(33). In Sri-Lanka  and  Gambia  studies showed variation in malaria incidence  as a results 

of small  variation in risk factors (44,67). 

In Madhya Pradesh, Central India, a study conducted in 2015 have shown that households 

with 4- 5 family members and households with 6 or more family members were 2.4 and 

4.4 times more likely to have a malaria patient compared to households with 3 or less 

family members. The study also showed that, houses  made of bricks ( mainly mud bricks) 

walls had less chances to have a malaria case compared to houses with walls made up of 

dung and earth or thatch/ grass walls (68). 

Since in Dar es Salaam region, majority of cases of malaria are reported from the 

peripheral health facilities despite deployment of standard recommended interventions, this 

appealed for systematic investigation to find out social and environmental determinants for 

malaria transmission for focal targeted  malaria interventions (24).  
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CHAPTER THREE 

3.0 Methodology 

3.1 Research design 

This study was a Cross - ssectional Study. 

3.2 Study area 

Ilala Municipal Council is one of the five Municipalities in Dar es Salaam Region; 

administratively it is divided into 4 divisions, 36 wards and 109 streets. It covers an area of 

210 km
2
 with an estimated population of 1,648,861 living in 256,357 households (2017 

population projections). 

Ilala Municipal Council is borded by Indian Ocean on the East, West by Coast Region, 

North by Kinondoni Municipal Council and on the South by Temeke Municipal Council. 

Health services in the Municipal Council focus on reducing the burden of diseases to 

individuals and communities and interventions are essentially based on preventive, 

curative, rehabilitative and promotive services.  

The services are provided at different levels of health Centres and dispensaries together 

with public and private health facilities. In order to ensure sustainability in delivery of 

quality health care services at all levels, the Office of Municipal Medical Officer (MOH) of 

Health is responsible for supervision, coordination and mentorship both in public and 

private health facilities. 

Ilala Municipal Council, due to its proximity to the warm Indian Ocean, experiences 

tropical climate conditions characterized by hot and humid weather throughout the year. 

There are two rainy seasons in a year, long rain that start in April and May and short rains 

in November and December. The annual rainfall is approximately 1100mm, average 

annual temperature is 30.7
c
, and average relative humidity is 79% per year.  
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3.3 Study Sites  

This study was conducted in Chanika, Msongola and Zingiziwa wards in Ilala 

Municipality, Dar es Salaam Region. 

 

 

Figure 2: Map showing the study Sites in Ilala Municipality 

3.4 Study Population 

Households in the study areas  

3.5 Study unit 

Individual members of the household 
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3.6 Sample size calculation 

N = g x z
2
P (1-P) 

                  E
2
 

Where 

N = Sample size 

g = Design effect = 1.5 

P = Malaria prevalence is estimated to be 57% (43) 

E = Margin of error = 5% 

Z= Standard normal deviate = 1.96 

The estimated sample size (N) = 565 and non response rate is assumed to be 10%,  

Then N = 565    N = 628 

1- 0.I 

The sample size is 628 individuals 

3.7 Sampling Procedure  

Multistage sampling using four stages cluster sampling method was used to select the 

households where individual members of the household aged 4 month to 1 years  and 

above were enrolled for this study.  

3.7.1 First stage 

Ilala Municipal Council was selected  purposively because it has division with wards in the 

urban peripheral with high malaria prevalence 2-57%  in 2017 (43) and  high percentage of 

malaria cases in 2015 and 2016 (22).  

3.7.2 Second stage 

Ukonga Division was also selected purposively because is one of the divisions in Ilala 

Municipal Council with wards in the peripheral urban with high percentage of malaria 

cases.  

3.7.3 Third stage 

Msongola, Chanika and Zingiziwa wards in Ukonga division were selected purposively 

because these wards had high percentage of malaria cases (22) and malaria prevalence 

above 2% (16). 
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3.7.4 Fourth stage   

Twenty (20) streets with an average of 6 streets per ward were selected randomly in the 

three wards using rotary method.  

3.7.5 Fifth stage 

 In each selected street, households were conveniently selected and individual members of 

the households aged 4 month to 1 year  and above  who were available and willing to 

participate in the interviews and agree to give a blood sample for testing of malaria parasite 

were enrolled in this study to collect information on Socio – economic and demographic 

factors (such as age, level of education., occupation, income, household size and 

possession of nets in the households) (ii) Individual risk behaviour (such as travel history, 

outdoor activities at night, time of going to bed and not using of ITNs and (iii) presence of 

mosquito breeding sites, presence of asymptomatic individuals in households, distance of 

the  houses from the mosquito breeding sites and  house characteristics such as open eaves 

and unscreened windows in the study areas. 

3.8 Inclusion Criteria 

Individuals in the household who have stayed in that household for a period of not less 

than 10 days prior to the day of data collection, to rule out imported malaria infection.  

3.9 Exclusion Criteria  

i Children aged 3 months or less due to immune responses  

ii Individual members of the households who were unable to communicate e.g. 

mentally retarded individuals were excluded from the study.  

3.10 Training of Research Assistants 

For quality assurance of the collected data, all 4 researcher assistants were oriented on the 

data collection tools for one day before data collection to ensure their expertise, adherence 

on ethical issues and for consistent approach.   

 3.11 Pre testing of the Tools 

The tools used for data collection were tested among 20 respondents at Kivule Street in 

Chanika ward. Kivule was selected for the pre-testing of the tools, because it has similar 

characteristics with other streets in the three wards where this study was conducted. The 
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results for the pre-test revealed that, the tools provide the required information and were 

reliable. Some of the questions were revised for clarity to suit the study objectives  



17 
 

 

 Table 1: Study variables 

No. Specific objective Variable Operational Indicators 

1.  To determine socio – 

economic and 

demographic risk 

factors associated with 

malaria transmission 

in the study area. 

i Age 

ii   Level of education. 

iii  Occupation. 

iv  Household size. 

v  Possession of ITNs. 

vi Asymptomatic 

malaria individual in a 

households 

 

i) i) Proportions of mRDT 

positive individuals for 

each variable.  

2.  To establish factors 

determining individual  

exposure to malaria 

infection in the study 

area.  

i Travel history 

ii Outdoor activities 

iii Time of going to 

bed/sleep 

iv ITNs use. 

ii) Proportion of mRDT 

positive 

individuals for 

each variable. 

3.  To assess presence of 

mosquito breeding 

sites and house 

characteristics 

associated with 

malaria infections at 

the household’s level. 

 

i)  Presence of 

mosquitoes 

breeding sites in 

vicinity of the 

household 

ii) Distance of  

households to 

breeding sites 

iii) Housing 

characteristics  

 

 

 

i) Proportion of mRDT 

positive for each 

variable.  

3.12 Data Collection 

Data was collected for a period of 4 weeks  in April, 2019. Data were collected by 

Principal Investigator (PI) assisted by four (4) Research assistants. 
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3.12.1 Specific objective 1: Determination of social and demographic risk factors 

associated with malaria transmission in the study areas 

Guided interview schedule with structured questions was used to collect socio-economic 

and demographic information such as sex, age, marital status, incomes, level of education, 

household size, and occupation for each study subjects and also number of ITNs available 

in the households. Each research subject was interviewed separate to ensure privacy and 

confidentiality. 

3.12.2 Specific objective 2: Identification of individual risk exposure to malaria 

infections in the study areas 

Interview using structured questions was used to collect individual risk factors for 

exposure to malaria infections which included travel history, days of stayed outside Dar es 

Salaam, outdoor activities after dusks, time of going to bed/sleep and possession and use of 

ITNs. All individual members of the household tested by mRDT (positive or negative) 

were interviewed to establish individual exposure to malaria infection in the study.  

3.12.2.1 Identification of asymptomatic malaria cases in the household level 

Malaria Rapid Diagnostic test (mRDT) was performed to provide evidence on the presence 

of asymptomatic individual cases of malaria at the household level. All individuals who 

tested positive to mRDT were treated using first line recommended ACT drugs. mRDT 

was preferred for this study because it is quick, user friendly and give results within 15 to 

20 minutes as compared to microscopic diagnosis.  

 

The mRDT test was performed by two trained Research assistants (laboratory technicians) 

assisted by two clinical officers whose main role was to prescribe the anti-malarial for 

positive confirmed cases. The role of the Principal Iinvestigator (PI) was to check the 

correctness of the procedure and coordinate the logistic issues.  

3.12.3 Specific objective 3:  Assessment of environmental risk factors sustaining 

persistent malaria transmission 

Observation checklist with a list of all environmental risk factor variables was used to 

assess presence of breeding sites, distance of the households from the breeding sites and 
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house characteristics such as open eaves, windows, type of walls and roofing materials and 

hanged nets on the bed.  

 

3. Data quality assurance  

For data quality assurance, RA were oriented on the data collection tool to provide clarity 

and insight on variables proposed in the study. Explanations were also given to the RA on 

how to approach the community and the research subjects. To ensure data accuracy, 

consistency and completeness, filled questionnaires were checked daily  by the PI for 

missing, incomplete or redundant entry, and also to ensure information collected do not 

conflict with each other, and ensure all variables specified in the questionnaire were 

consistently filled as required. Also, before actual data analysis commenced, data were 

cleaned to remove unintended error to ensure recorded data complied with required 

variables by this study. 

4. Data Analysis 

 Epi data was used to enter the data and Stata version 14.2 was used to analyse social 

demographic risk factors, individual risk factors and environmental factors that sustain 

malaria transmission in the study areas. The association between exposure (Independent 

variable) and outcome (dependent variable) was determined using Odds ratio. 

 

Social demographic variables were presented into simple frequency table and variables 

which indicated aassociations were included in a bivariate analysis. Environmental risk 

factors in univariate level was analysed using the Pearson chi-square test (x
2
) where 

variables with p-value <0.05 were included in the bivariate analysis. Thereafter, all 

individual risk factors and individual risk behaviour with p-value ≤0.2 in bivariate level 

were further fitted into conditional multivariate logistic regression model, to identify the 

independent risk factors associated with malaria infection in the study areas. A p-value of 

0.05 was used to determine level of significance at 95% confidence interval. 

5. Ethical Consideration 

Ethical clearance to conduct this study was granted by Muhimbili University of Health and 

Allied Sciences, Institute Research Board and permission to conduct the study in the 
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respective study areas was granted by Regional Medical Officer Dar es Salaam and 

Municipal Director (Appendix 7- 11). 

Before data collection activities in the respective study area, a brief explanation about the 

study objectives was given to community leaders in the respective study areas including 

research subjects. Each research subjects who agreed to participate in the study was 

required to sign a consent form.   

6. Study limitation and Mitigation 

Time for data collection was limited: to meet the deadlines for data collection four 

Research Assistant were enrolled to assist in data collection and weekends were used to 

capture individual members of the households that were missed during the normal working 

days due to daily economic generating activities.   
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CHAPTER FOUR 

4.0 Results 

4.1 Social demographic characteristics of the study population 

This study was done in Ilala Municipal council, in Dar es Salaam Region. It was designed 

to investigate factors associated with persistent malaria transmission in selected urban 

peripheral areas namely Chanika, Msongola and Zingiziwa wards in Ukonga division in 

Ilala Municipality. 

 

A total of 830 individuals participated in this study. The majority of study participants 

(48.9%) were residing in Msongola ward, 55.3% of the participants was more that 18 years 

of age, 58.9% were female 82.8% were  primary or no education, 77% were farmers or 

unemployed. 

 

Table 2: Socio demographic characteristics of study participants 

Variable Number % 

Residence/Ward   

Chanika 206 24.8 

Msongola 406 48.9 

Zingiziwa 218 26.3 

   

Age group   

<18 years  371 44.7 

≥18 years 459 55.3 

 

Sex 

  

Male  341 41.1 

Female 489 58.9 

 

Education 

  

Primary and below 687 82.8 

Secondary and above 143 17.2 

 

Occupation 

  

Farmer or unemployed 639 77.0 

Employed or business man/woman 191 23.0 
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4.2 Prevalence of malaria 

The overall prevalence of malaria infection in the study areas was 4.5%. The prevalence 

was higher among residents in Msongola (7.4%) than the other wards. It was also high 

among those <18 years of age (5.9%), those with secondary education and above (6.3%), 

and among farmers or unemployed (5.5%). The difference in prevalence of malaria by age, 

sex and education level was not significant (p>0.05). However, the difference in 

prevalence by occupation and residence was significant (p<0.05). Table 3 shows the 

prevalence of malaria by demographic characteristics of study participants. 

 

Table 3: Prevalence of malaria by Socio-demographic characteristics of the study 

population (n= 830) 

*mRDT = Malaria Rapid Diagnostic Test 

 

 

 

Variable *mRDT results Number 

 Positive (%) Negative (%)  

Residence/Ward    

Chanika 1 (0.5) 205 (99.5) 206 

Msongola 30 (7.4) 379 (92.6) 406 

   Zingiziwa 6 (2.8) 212 (97.2) 218 

    

Age group    

<18 years  22 (5.9)  349 (94.1) 371 

≥18 years 15 (3.3) 444 (96.7) 459 

    

Sex    

Male  17 (4.9%) 324 (40.9) 341 

Female 20 (4.1%) 469(51.1%) 489 

    

Education    

Primary and below 28 (4.1)  659 (95.9) 687 

Secondary and above 9 (6.3) 134 (93.7) 143 

    

Occupation    

Farmer or unemployed 35 (5.5) 604 (94.5) 639 

Employed or business man/woman 2 (1.0) 189 (99.0) 191 
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4.3 Individual risk behaviours associated with malaria infection in the study areas  

Overall, 17% admitted to have nets, 83.0% did not have nets; and among those with nets 

57.4% had ITNs, 19.9% had non-ITNs, and 22.7% didn’t know if their nets were treated or 

not. Net use was 85.8% among those with nets. Majority of those who reported not to have 

nets reported their nets were torn beyond repair. The prevalence of malaria among those 

with nets was 2.8%, and among those without nets was 4.8%. The prevalence of malaria 

among these not using nets was 15.0%. The difference in prevalence of malaria by 

ownership and use of nets was not significant. Table 4 below shows the prevalence of 

malaria by ownership of nets. 

Table 4: Prevalence of malaria by ownership and use of bed nets 

 

1
ITNs = Insecticide Treated Nets 

 

The prevalence of malaria was also assessed based on travel history outside Dar es Salaam, 

duration of stay outside Dar es Salaam, outdoor activities after dusks and time of going to 

bed/sleep. (Table 5). Only 6.2% of the study subjects had a history of travel outside Dar es 

Salaam, and prevalence of malaria among them, was 3.9%, while for those with no history 

of travel outside Dar es Salaam prevalence was 4.5%. The prevalence was high (6.5%) 

       Variable mRDT Results Number 
 

    Positive (%)    Negative (%)  

Have Net (All types) n= 830    

Yes 4 (2.8) 137 (97.2) 141 

No 33(4.8) 656 (95.2%) 689 

 

Use Nets (All types) (n=141) 

   

Yes 1 (0.83) 120 (99.2)  121 

No 3 (15.0)  17 (85.0)    20 

 

Type of Net (n=141) 

   

ITN 2 (2.5) 79 (97.5) 81  

Non-ITN 1 (3.8) 25 (96.2) 26 

Don’t know 1 (3.1) 31 (96.9) 32  

 

Use ITN (n= 81 ) 

   

Yes  1 (1.7) 58 (98.3) 59 

   No  1 (4.5) 21 (95.5) 23  
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among individuals with outdoors activities after dusk compared to 3.7% for individuals 

with no outdoor activities after dusks. The prevalence was high (5.4%) among individuals 

going to bed late (between 23.00 to mid-night), compared to 2.9% individuals who go to 

bed between 19:00 to 21:00 hours. The difference in prevalence of malaria among 

participants with history of travel outside Dar es Salaam was not statistically significant 

(p=0.825) and also the difference in prevalence of malaria by duration of stay outside Dar 

es Salaam was not statistically significant (p=0.87). Table 5 below shows the relationship 

between malaria prevalence with individual travel history, duration of stay, outdoor 

activities and time of going to bed/sleep. 

Table 5: Prevalence of malaria by travel history, duration of stay, outdoor activities 

and time of going to bed/ sleep of the study subjects 

Variable mRDT results Number 

 Positive (%) Negative (%)  

Travel out Dar es salaam 

(n= 830) 

   

Yes 2 (3.9) 50 (96.2) 52 

No 35 (4.5) 778 (93.7) 778 

 

Duration of stay out of                

Dar es salaam (n= 52) 

   

< 1 week 1 (3.5) 28 (96.6) 29 

>2weeks 1(4.4) 22 (95.7) 23 

 

Outdoor activities after dusk 

( n= 830) 

   

Social gathering and studies 14 (6.5) 200 (93.5) 214 

No outdoor activities after dusk 23 (1.4) 593 (96.3) 616 

 

Time of going to bed/ sleep 

(n= 830) 

   

19:00 – 21:00 hours 9 (2.9) 305 (97.2) 314 

23:00 – mid night 28 (5.4) 488(94.6) 516 
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4.4 Relationship between malaria prevalence and  presence of mosquito breeding sites   

Table 6 below shows malaria prevalence in relations to the presence of mosquito breeding 

sites near the house and the distance of breeding site from the house. The majority (71.7%) 

of the study individuals reside in households surrounded by mosquito breeding sites and 

that 95.6% of households were located less than 5 kilometres from the mosquitoes 

breeding sites. The most common types of mosquito breeding sites present in the study 

areas were; terrace cultivation, small scale rice padding, mud brick holes, small streams, 

open bore holes and pools of stagnant water. Malaria prevalence among the individuals 

residing in households surrounded by mosquitoes breeding sites was 5.5%, and it was 4.4% 

for the individuals who stayed in the households located less than 5 kilometres from the 

mosquito breeding sites. The results showed statistically significant difference in malaria 

by presence of mosquito breeding sites around the house (p=0.001). There was no 

statistically significant difference by distance of the households from the mosquito 

breeding sites (p=0.833). The relationship between household and presence of mosquito 

breeding sites, the distance of the households and malaria is shown in Table 6 below. 

Table 6: Presence of mosquito breeding sites around the households in relation to 

malaria prevalence  

Variable +mRDT results   

 Positive (%) Negative (%)   Total #    p-value 

Presence of  breeding sites 

around the households 

    

Yes  4 (1.7) 231 (98.3) 235         0.001 

No 33 (5.5) 562 (94.5) 595  

Distance of the breeding 

sites from the households 

    

<5
2
km 34 (4.4) 736 (95.6) 770        0.833 

>5
2
km 3 (5.0) 57 (95.0)   60  

2
Km = Kilometre 

# = Number of observation 
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4.5 House characteristics associated with malaria transmission in the study areas 

Table 7 below shows malaria prevalence by characteristics of the houses where households 

reside. These characteristics were open eaves on top of the wall, the type of 

building/roofing material and window screening. Results show that 45% of the individuals 

resided in households with open eaves on top of the walls and 26.1% of the individuals 

reside in the households with unscreened windows. Malaria prevalence among individuals 

resided in households with open eaves on top of the walls was 8.3% and was 14.7% for 

individuals residing in households with unscreened windows. Only twenty people (2.4%) 

resided in houses whose walls were made up of earth or thatches/grass, and prevalence of 

malaria among them was 30.0%. There was statistically significant difference in malaria 

prevalence by presence of open eaves on top of the walls (p= 0.001), presence of 

unscreened windows (p= 0.001), and type of building materials used for walls (earth or 

thatches/grass) (p=0.001). The relationship between household characteristics and malaria 

prevalence is shown in Table 7 below. 

Table 7: Prevalence of malaria by characteristic of the houses where households 

resided 

 +mRDT results   

Variable Positive (%) Negative (%)   Total #    p-value 

 

House characteristics 

    

Open eaves on top of the walls     

Yes 31(8.3) 341 (91.7) 372         0.001 

No 6(1.3) 452 (98.7) 458  

Type of walls and roofing 

materials 

    

Made up of bricks(blocks 

or burnt) 

31 (3.8) 779 (96.2) 810 0.001 

Made up of earth or 

thatch/ grass 

6 (30.0) 14 (70.0)  20  

Screened windows     

Yes 5 (0.8) 608 (99.2) 623  

No 32 (14.8) 185 (85.3) 217 0.001 

# = Number of observation 
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4.6 Relationship between socio-demographic characteristics and malaria 

The relationship between socio-demographic characteristics of study participants and 

malaria was explored in a bivariate analysis. Only occupation was found to have an 

association with malaria in bivariate analysis, with farmers and unemployed being at a 

higher risk than business and employed people (p=0.02). Table 8 below shows the 

relationship between socio-demographic characteristics of the study population and malaria 

prevalence. 

Table 8: Relationship between socio-demographic characteristics of the participants 

and malaria 

Variable *COR (95% CI)  p- value 

 

Age group 

  

> 18 yrs Reference  Reference 

4 month- 17 yrs 0.54 (0.27, 1.05) 0.069 

 

Education level 

  

Secondary or college Reference Reference 

No education or primary 1.58 (0.73, 3.43) 0.246 

 

Occupation 

  

Businessman or employed Reference Reference 

Farmers or unemployed 0.18 (0.044, 0.77) 0.020 

3
COR = Crude Odds Ratio 

4
CI = Confidence interval 

 

The relationship between possession of nets and malaria prevalence as individual risk 

behaviour was also explored in a bivariate analysis. Low ownership of nets was associated 

with an increased risk of infection in bivariate analysis (p=0.031), as shown in table 9 

below.  
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Table 9: Relationship between ownership and use of nets and malaria 

 Variable COR (95% CI) p- value 

Have Net (All types)    

Yes Reference Reference 

No 1.72 (0.60, 4.94) 0.031 

 

Use Nets (All types 

  

Yes Reference Reference 

No  2.76 (0.16,4.62) 0.48 

 

Use ITNs 

  

Yes Reference Reference 

No 0.76 (0.26, 2.22) 0.622 

The relationship between malaria and travel histories, duration of stay outside, time of 

going to bed/ sleep and outdoors activities at night was explored in a bivariate analysis.  

All of these factors were not associated with malaria infection, as shown in the table 10 

below.  
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Table 10: Relationship between individual risk behaviours (travel history, duration of 

stay and outdoor activities after dusk) and malaria prevalence 

Variable * COR  (95% CI) p- value 

Travelled outside Dar es Salaam   

Yes Reference Reference 

No 1.18 (0.28, 5.05) 0.825 

Duration of stay outside Dar es Salaam   

>2weeks Reference Reference 

<1week 1.27 (0.75, 21.51) 0.87 

 

Time of going to bed/sleep 

  

19:00  – 21:00 hours Reference Reference 

22:00 - midnight 1.05 (0.66,1.68) 0.84 

 

Outdoor activities after dusk 

  

No outdoor activities after dusk Reference Reference 

Social gathering and studies 0.99 (0.86, 1.15) 0.93 

 

 

The relationship between malaria prevalence and presence of mosquito breeding sites, 

distance of the households from the breeding sites, and house characteristics (open eaves, 

screening of the windows and material used to build the house) were also explored in 

bivariate analysis as shown in table 10. 

 

Presence of breeding sites around the house, open eaves on top of the wall, absence of 

window screen and type of wall/roofing material were all associated with an increased risk 

of malaria infection (p<0.001). However, distance of the house from the breeding site was 

not associated with malaria.  
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Table 11: Relationship between house characteristics and malaria 

Variable COR (95% CI) p- value 

Presence of mosquito breeding sites   

No Reference Reference 

Yes 20.07. (7.03, 57.29) 0.001 

Distance from the breeding sites   

>5km Reference Reference 

<km 1.14 (0.34, 3.82) 0.833 

House ccharacteristics   

Open eaves on top of the wall   

No Reference Reference 

Yes 0.15 (0.06, 0.35) 0.001 

House with screened windows   

Yes Reference Reference 

No 21.0 (8.08, 54.76)  0.001 

Type of wall and roofing materials   

Made up of bricks (block or burnt Reference Reference 

Made up of earth or thatch/grass 10.8 (3.88, 29.91) 0.001 

 

4.7 Multivariate analysis 

Six variables shown to be associated with malaria prevalence in bivariate analysis were 

included in multivariate analysis. Only low ownership of nets (17%), absence of window 

screens and presence of mosquito breeding sites around the households were found to be 

associated with increased risk of malaria infection as shown in the table 11 below. 
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Table 12: Multivariate analysis of individual risk factors shown to be associated with 

malaria infection 

 Variable COR (95% CI) P- value 
4
A OR (95% CI) p-

value 

 

Occupation  

    

Businessman or 

employed 

 Reference  Reference  

Farmer or unemployed 0.18 (0.044, 0.77) 0.020 0.31 (0.043, 2.32) 0.25 

 

Have Nets 

    

Yes  Reference  Reference  

No 1.72 (0.60, 4.94) 0.031 7.76 (4.23, 24.6) 0.001 

 

House characteristics 

    

 

Open eaves  

    

No Reference  Reference  

Yes 0.15 (0.06- 0.35) 0.001 0.296 (0.065- 1.36)    0.118 

 

Screened wwindows  

    

Yes  Reference  Reference  

No 0.048(0.018- 0.124) 0.001 1.21 (1.26 , 3.4) 0.001 

 

Type of walls  

    

Made up of blocks or 

burnt bricks 

Reference  Reference  

Made up of earth or 

thatch/grass 

10.8 (3.88- 29.91) 0.001 2.06 (0.207,  20.61) 0.537 

 

 

Presence of mosquito 

breeding sites 

    

No  Reference  Reference  

Yes 20.07(7.03, 57.29) 0.007 5.08 (3.20, 20.5) 0.005 
4
AOR= Adjusted Odds ratio 
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CHAPTER FIVE 

5.0 Discussions 

This cross-sectional study was done in Ilala Municipal council, in Dar es Salaam Region, 

to investigate factors associated with persistent malaria transmission in the selected three 

urban peripheral wards of Dar es Salaam, namely Chanika, Msongola and Zingiziwa in 

Ukonga in Ilala Municipality.  

5.1 Prevalence of malaria by socio – demographic characteristics of study population 

Our findings revealed overall malaria prevalence in the urban peripherals of 4.5%, higher 

than the average Dar es Salaam regional malaria prevalence of 1.1% (41). Msongola ward 

had the highest (7.4%) prevalence than the other study sites. This finding is consistent with 

a previous study conducted in Mainland Tanzania which revealed  variations in malaria 

prevalence in urban peripherals of Dar es Salaam Region (12,43). A previous study  

conducted  in Dar es Salaam showed increased risk of malaria infection in the 

administrative units of  peri urban Dar es Salaam Region as compared to the urban centre 

(17). Low malaria prevalence observed in Chanika (0.5%) might be due to the fact that 

Chanika ward is characterized by more of urban setting than urban peripheral. 

 

This study has also observed high malaria prevalence among participants aged <18 years 

(5.9%), which is consistent with the previous study conducted in Mainland Tanzania which 

also showed high malaria prevalence in the school going age group (43). Similarly, a study 

conducted in Congo showed a relationship between malaria infection and age, where high 

prevalence was observed in the age above 5 years (53). In Mainland Tanzania, Malaria 

Indicator Survey 2017 has  shown an age shift of malaria burden  from under five to school 

aged children (69), similar a study conducted in Rwanda highland showed a relationship 

between older age group with Plasmodium infection (70). The age groups used for this 

study and studies conducted in Mainland Tanzania (12)  Congo (53) and Rwanda (70) 

ranged between  4 months to 19 years old. 

 

The findings of this study have also shown malaria prevalence of 6.3% for individuals with 

secondary education and above. This finding is inconsistent with studies conducted in 

Burkina Faso and Rwanda where, in Burkina Faso the findings showed that households 
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with mother who had higher education, had low risk of malaria  as compared to households 

with mother with primary education or no education (71). Similarly, in Rwanda, the 

findings  showed reduced odds of malaria infections for the households with parents that 

had secondary or higher education level (70). 

This study also observed a malaria prevalence of 5.5% among farmers or unemployed 

which was shown in bivariate analysis to be significantly higher than in business and 

employed group. This finding is consistent with studies conducted in South Asia, South 

East Asia and Western Asia Pacific region which shown relationship of occupations, such 

as low land irrigation rice production and Oil palm plantation with malaria incidence (55). 

5.2 Prevalence of malaria by individual risk behaviour of the study population 

Only a small number of individuals 141/830 (17%) admitted to own nets, and these 

included ITNs (54.7%), non-ITNs (19.9%) and 22.7% were not sure if their nets were 

treated or not. The prevalence of malaria was low among those with nets than among those 

without nets (2.8% vs. 4.8%), although the difference was not significant, but higher 

malaria prevalence was observed among non-users of nets (15.0%) and the difference was 

significant (p = 0.01)  

This finding is consistent with study conducted in Morogoro Municipality in Tanzania 

which showed a low prevalence of asymptomatic malaria (5.4%) among 90.6% school 

children users of ITNs (72). Study conducted in Central India showed a reduction in 

overall prevalence of malaria to 1% for users of ITNs (73). A study conducted in Ifakara, 

Tanzania showed inverse relationship between increased coverage of ITNs and malaria 

burden, and indicated that an increases of 10% ownership of mosquito nets at village level 

had an average of 5.4% to 10% decrease of malaria deaths in children under five years 

(65).  

This study showed no association between history of travel outside Dar es Salaam, 

duration of stay outside Dar es Salaam and malaria infection. The finding of this study is 

not consistent with, other previous studies. Study conducted in Mainland Tanzania (37)  

and report by World Health Organization (55), associated mobility, occupation and travel 

with malaria infection. Also study by Martens and Hall associated population movement 
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among individuals (trading, fishing and labouring) with malaria infections (58). Also 

previous study has revealed travels to rural areas as a risk for malaria in urban areas (32). 

The difference in our findings from other studies could be due to that fact that only a small 

proportion of individuals (6.3%) had a history of travel outside Dar es Salaam. This 

therefore implies that majority of individuals who tested positive for malaria, got malaria 

infection in their areas of domicile, not outside Dar es Salaam. 

The findings of this study also indicated higher malaria prevalence among individuals with 

outdoor activities after dusk compared with those with no outdoor activities after dusk, 

although bivariate analysis revealed no association in malaria risk with outdoor activities 

after dusk. However, a study conducted in Dar es Salaam showed high risk of malaria 

infections among adults, and indicated that among 46.3% of adults who participated in 

outdoor activities after dusk, the risk of malaria infection was 1.8 times than among 

individuals who had not  participated in outdoor activities (74).  

The study also observed a higher malaria prevalence among individuals who go to bed/ 

sleep late, than among early sleepers. Bivariate analysis indicated no association between 

malaria prevalence and time of going to bed. A previous study conducted in Dar es Salaam, 

found high proportion of malaria infection for individuals who rested outdoor after dusk 

(9.7%) (74). The difference in the findings of the two studies could be due to the fact that 

our study included all age groups, while the other study was done among adults only. 

5.3 Prevalence of malaria in relationship to the presence of mosquito breeding sites in 

the study areas 

Findings from our study also revealed an association between malaria prevalence and 

residing in the households surrounded by mosquito breeding sites. This finding is 

consistent with  the study conducted in Gambia  (67) and  Ifakara in Mainland Tanzania 

which revealed that distribution of malaria vectors, transmission rates and malaria 

incidence varies widely depending on the distance of the households from the mosquito 

breeding sites (75). Also, study conducted in Northern Botswana showed that households 

close to mosquito breeding sites were more exposed to mosquitoes bites (33). Also in   

Uganda, study showed households close to mosquito breeding sites were the risk factor for 

clinical malaria episodes (27). The findings of our study has also revealed that households 
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surrounded by mosquito breeding sites had 5.08 odds of malaria infection compared to 

households not surrounded by mosquito breeding sites.  

5.4 Prevalence of malaria in relationship with house characteristics in the study areas 

The findings of this study revealed higher malaria prevalence among individuals residing 

in the households with open eaves on top of the walls, and among individuals residing in 

the households with unscreened windows. While these two variables were shown to be 

significantly associated with malaria in bivariate analysis, only unscreened windows were 

still a significant factor in multivariate logistic regression models. Our findings is 

consistency with study conducted in Gambia which also showed that house screening 

substantially reduced the number of mosquitoes inside houses by 59% hence clinical 

episode of malaria infection (67), also in Uganda, study conducted showed reduced 

incidence of malaria episodes in children living in modern homes than in traditional homes 

(66) 

 

Also, the findings have indicated no association between malaria infections and the type of 

building materials used for walls and roofs. This findings is inconsistent with the study 

conducted in  Northern Batswana, which showed less chance of malaria cases in 

households residing in houses made up of bricks walls as compared to individuals member 

households residing in the houses, walls made up of dug and earth or thatch/ grass (33). 

The difference in the findings with our finding might be attributed by small proportion 

(2.4%) of houses in the study areas which their walls were made up of earth or 

thatch/grasses.  
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CHAPTER SIX 

6.0 Conclusion and Recommendations 

6.1 Conclusion 

The study was conducted to identify factors associated with persistent malaria transmission 

in the urban peripheral wards of Dar es Salaam. Low nets ownership, residing in the 

households surrounded by mosquito breeding sites and in households with unscreened 

windows were independent factors associated with risk of malaria in the areas. 

6.2 Recommendations 

6.2.1 Promote ITNs ownership 

The last campaign of ITNs distribution in Dar es Salaam was conducted in February, 2017. 

Since the median life span of the ITNs is 2.5 years, this then suggests most of the ITNs that 

are in the households are torn. Timely replacement is needed to increase access, ownership 

and ultimately use of nets, to prevent malaria transmission in the areas. A mini Mass 

Replacement Campaign is recommended in these areas to increase coverage and ITNs 

access by individual members of the households. Social Behavioural Change 

Communication should also be conducted to educate individuals on the importance of 

ITNs use, to prevent malaria even if the nets are torn, as some individuals reported not 

using nets because they are torn.  

6.2.2 Residing in households with unscreened windows 

Community should be educated on the importance of screened windows with mosquito 

gauze to prevent mosquitoes from entering the houses, hence reducing  man - mosquito  

contact  and potentially reduce malaria transmission in the areas. Alternatively, community 

in these areas should be educated on the alternative use of torn ITNs for screening the 

windows to reduce the chance of mosquitoes getting into the houses as this being one 

among the recommended alternative use of torn ITNs. 

6.2.3 Presence of mosquito breeding sites in the vicinity to households 

Since most of the households are surrounded by mosquitoes breeding sites (71.7%), 

larviciding for the permanent breeding sites such as terrace form of agriculture, mud bricks 

holes, small streams and open bore holes and abandon fish ponds  through community 

engagement is recommended in the areas. This should take advantage of the availability of 
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bio-larvicides factory in country and government support of larviciding operations. 

Application of larviciding should go in line with environmental management and sanitation 

particularly for mud bricks holes and any accumulated stagnant water that can be dried or 

drained to prevent accumulation of water that in turn create new mosquito breeding sites.  

6.3 Further studies 

1. Assessment of Larval density and malaria vectors infection rate in households 

surrounded by mosquito breeding sites in urban peripherals of Dar es Salaam 

Region. 

2. Microscopic estimation of malaria parasites density in urban peripheral areas of Dar 

es Salaam Region.  
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APPENDICES 

Appendix 1: Informed Consent Form- English Version 

MUHIMBILI UNIVERSITY OF HEALTH AND ALLIED SCIENCES  

ID S/# __________________  DATE_______/_____/______________ 

 

Consent for participate in the study 

 

Greetings. My name is ____________________________________________, from 

Muhimbili University of Health and Allied Sciences, Dar es Salaam. We are conducting a 

research to determine factors associated with persistent malaria in peri- urban Dar es 

Salaam. 

 

Purpose of the study 

This study has the purpose of collecting information on factors associated with persistent 

malaria in the peri- urban in Dar es Salaam. You are requested to participate in this study 

because you have relevant information and experiences that possibly will be significant to 

the study. 

 

Confidentiality 

I reassure you all the information you provided will be confidential and not shared. Only 

people who are involved in this study will have access to the information of this study. We 

will be compiling a report which will contain responses from all research subject involved 

in this study. Your name will not appear in the report or other information that will identify 

you or the records you provided. 

 

What participation involved 

If you consent to participate in this study, you will be required to answer a series of 

questions that have been prepared for the study through interviewing and allow me to 

observe in order to obtain the intended information regarding factors associated with 

persistent malaria in this area. One drop of blood sample will be taken from the finger 

prick which has no major harm 
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Benefits 

The information you are providing will help to understand the reasons for persistent 

malaria prevalence in the peri- urban areas of Dar es Salaam and disseminate the findings 

to relevant authority that will help in designing and optimization of malaria control 

strategies in peri- urban setting of Dar es Salaam. 

Right to withdraw and alternatives 

Your participation in this study is entirely your choice. If you choose not to participate in 

the study or if you decide to stop participating in the study you will not get any harm or 

punished. You can stop participating in this study at any time, even if you have already 

signed the consent form. If you refuse to participate or withdrawal from the study will not 

involve penalty or loss of any benefits to which you are entitled. 

Risks 

You will be asked questions about factors that are associated with malaria infection. You 

are free to answer the questions and ask questions where not clear and free to refuse to 

answer any specific question and stop the interview at any time. We do not anticipate any 

harm to occur to you because of your participation to this study. 

Responsibility of Investigator 

In the case where the individual will be found to have malaria infection, he/she will refer to 

nearby health facility for treatment as per National Guidelines for Malaria Diagnosis and 

Treatment of the Ministry of Health, community Development, Gender, Elderly and 

Children.  

In case of injury 

We do not expect any harm to occur to you or your family as a result of your participation 

to this study.  

Who to contact 

If you have questions regarding this study, please contact: 

Charles Dismas Mwalimu, The Principal Investigator Muhimbili University of Health 

and Allied Sciences (MUHAS), P.O. Box 65001, Dar es Salaam (Tel. #. 0767269562. 

If you ever have questions about your rights as a research participant, you may call 

Chairperson of the Senate Research and Publications Committee, Telephone No. 2150302- 

6 or 2152489.   

P.O. Box 65001 

DAR ES SALAAM. 
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Signature 

Do you agree? 

Participant agree________________, not agree _____________________________   

 I ___________________________________ have read the content in this form, my 

questions have been answered, I agree to participate in this study 

Signature of Participant_____________________________________ 

Signature of Research assistant_______________________________ 

Date of signed consent_______________________________________ 
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Appendix 2: Informed Consent Form- Kiswahili Version 

CHUO KIKUU CHA AFYA NA SAYANSI SHIRIKISHI MUHIMBILI 

Fomu ya ridhaa kushiriki kwenye utafiti juu ya sababu zinazo sababisha kuwepo kwa 

kiwango cha juu cha maambukizi ya malaria katika maeneo ya pembezoni mwa jiji la Dar 

es Salaam. 

Na. ya Fomu ___________________________ 

Ridhaa kushiriki kwenye utafiti 

Habari za sahizi/ habari za leo? ------------- Shikamoo 

Ninaitwa____________________________________________ Ninafanya utafiti juu ya 

sababu za kijamii na kiuchumi zinazosababisha mtu kupata kuugua/kupataa malaria. 

Madhumuni ya utafiti 

Lengo la utafiti huu ni kuchunguza sababu za kijamii na kiuchumi zinazosababisha mtu 

kupata kupata kuugua/kupata malaria, kwa kuwa kutokana na taarifa za kiutafiti 

zinaonesha kuwa eneo hili lina kiwango kikubwa cha maambukizi ya ugonjwa wa malaria.  

Matokeo ya utafiti huu yatasaidia kutengeneza mkakati kwa ajili ya kudhibiti maambukizi 

ya malaria katika eneo hili. Hivyo, ushiriki wako katika utafiti hu ni muhimu sana katika 

kufikia lego hilo. Baada ya maelezo hayo, naomba uridhie kushiriki kwenye utafiti huu 

muhimu sana kwa mustakbali wa maendeleo ya wananchi wetu 

Usiri 

Taarifa zote utakazozitoa, kwa ajili ya utafiti huu kupitia mahojiano, zitakua ni siri na 

hakuna mtu mwingine ambaye hahusiki kwenye utafiti huu atakaziona.  

Baada ya ukusanyaji wa taarifa zote, itaandaliwa ripoti ya utafiti huu, katika ripoti hiyo, 

jina la mtu aliyeshiriki kutoa taarifa halitatajwa wala utambulisho wowote mwingine 

hautaoeshwa kwenye ripoti hiyo. Namba iliyowekwa kwenye fomu ya dodoso ndio 

itatumika kama utambulisho wa taarifa utakayotoa. 

Nini kinahitajika ili kushiriki 

Ukiridhia kushiriki katika utafiti huu, utatakiwa kujibu maswahi kadhaa na kudhiria 

kuangalia baadhi ya vitu kwenye nyumba yako ili kupata taarifa zinazokusudiwa kwa ajili 

ya utafiti huu. Aidha, utaombwa kuchukuliwa damu kidong kwenye kidole kwa ajili ya 

kuangalia uwepo wa vimelea wa malaria kwenye mwili wako kwa ajili ya utafiti huu. 
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Faida 

Taarifa unazotoa kwenye utafiti huu zitasaidia sana katika kujua sababu zinazochangia 

kuwepo kwa kiwango cha juu cha maambukizi ya ugonjwa wa malaria katika eneo hili.  

Matokeo ya utafiti huu yatawasilishwa kwa Uongozi wa Mkoa kwa ajili ya kupanga 

mikakati elekezi ya udhibiti wa malaria katika maeneo haya.  

 Haki ya kujitoa au vinginevyo 

Kushiriki katika utafiti huu ni hiari na sio lazima. Hivyo unaweza kuamua kutoendelea 

kwenye utafiti huu wakati wowote na hakutakua na adhabu wala hutapoteza haki yako 

yoyote  

Madhara 

Utaulizwa maswali kuhusiana na sababu za kijamii na kiuchumi ambazo zinazochangia 

mtu kupata maambukizi ya malaria. Hakuna madhara yeyote yatakayojitokeza kwako au 

kwa familia yako kutokana na ushiriki wako/wenu katika utafiti huu. 

Waajibu wa mtafiti mwanajamii aliyeridhia kushiriki katika utafiti huu 

Mtafiti atawajibika kumuelekeza au kumpatia mwaja kaya aliyepimwa na kugundulika 

kuwa vimelea wa ugonjwa wa malaria dawa kama inavyoelekezwa kwenye Mwongozo wa 

Taifa wa uchunguzi na Tiba ya ugonjwa wa malaria wa Wizara ya Afya, Maendelea ya 

Jamii, Jinsia, Wazee na Watoto.  

Nani wa kuwasiliana naye 

Kama una swali lolote kuhusiana na utafiti huu tafadhali wasiliana na Mtafiti Mkuu 

anayeratibu utafiti huu Ndugu Charles Dismas Mwalimu (Simu; 0767269562).  

Kwa maswali zaidi unaweza kuwasiliana Mwenyekiti wa Kamati ya Utafiti na 

Machapisho, simu Na. 2150302- 6 au 2152489. 

S.L.P 65001 

DAR ES SALAAM. 

Je, Umekubali? 

Mshiriki amekubali   (       ), Mshiriki hajakubali (        ) 

Mimi___________________________________________nimesoma/nimeelezewa na 

kuridhia maelezo yote yaliyotolewa katika fomu hii, hivyo kwa ridhaa yangu mwenyewe 

nakubali kushiriki katika utafiti huu. 

Saini ya Mshiriki_________________________________________________ 

Sahihi ya mtafiti msaidizi__________________________________________ 

Tarehe ____________________________________ 
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Appendix 3: Interview Schedule – English version 

Consent Number ____________Name of the Ward__________________ 

Street_____________________________  

Interviewer name______________________________________     

 Date of Interview _____________/__________/_______________ 

 

Introduction 

We are researcher from Muhimbili University of Health and Allied Sciences (MUHAS). 

We are conducting research on “Factors Associated with Persistent Malaria in selected 

Peri- urban areas in Dar es Salaam”. The results of this study will be used by Region 

and District authorities in developing context specific control strategies to reduce malaria 

prevalence in these areas. You are allowed to ask questions where not clear. All 

information’s you give will be confidential and will not share. 

 

A) Socio- Economic and Demographic characteristics 

1. Age _________ years 

2. Education level (Tick that apply) 

2.1. No formal education  ( ) 

2.2.  Primary educations      ( )        

2.3.  Secondary education   ( )    

2.4.   college    ( )  

3. Occupation (Tick that apply) 

3.1. Farmer  ( )   

3.1. Unemployed ( )   

3.2.  Employee ( )  

3.3. Businessman ( )  

4. Average income earning in TSH per month (Tick that apply) 

4.1. Less than  200,000   ( )   

4.2. Between 210,000   and 300,000 ( ) 

4.3. Between 301,000 and  400,000 ( )  

4.4. 400,000 and above ( )  
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5. Do you have nets? (Tick that apply) 

5.1.  Yes  ( ) 

5.2.  No  ( ) 

6. If yes in question 5 above is the net you have treated? (Tick that apply) 

6.1. Yes    ( ) 

6.2.  No   ( ) 

6.3.  Don’t know  ( ) 

 

7. If the answer is yes in question 8 above, do you use the ITNs 

7.1.  Yes  ( ) 

7.2.  No  ( ) 

8. If the  answer is yes in question 7 above, how often do you use the ITNs 

8.1. Every night ( )    

8.2. Sometimes     ( ) 

8.3. Never  ( ) 

 

9. If the answer is never in question 8 above, why did you not use  the ITNs  

9.1. Fell hot when using ITN at night   ( ) 

9.2. The ITNs I have is torn    ( ) 

9.3. Any other reason__________________________________________ 

 

B) Individual Risk Behaviour 

10. For the last two weeks, have you travelled outside Dar es Salaam? (Tick that apply) 

10.1. Yes  ( ) 

10.2. No  ( ) 

 

11. If the answer is yes in question 11 above, how many days did you spent there? (Tick 

that apply) 

11.1. Less than 1 week ( ) 

11.2. More than 2 weeks ( ) 
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12.  What outdoor activities most often makes you to sleep late (Tick that apply) 

12.1. Social gathering  ( ) 

12.2. Sell food during night  ( ) 

12.3. Religious convictions  ( ) 

12.4. Studying    ( ) 

12.5. Don’t have outdoor  activities night (  ) 

 

13. Time of going to bed/sleep (Tick that apply)) 

13.1. 19:00 to 20:00 hours 

13.2. 21:00 to 22:oo hours 

13.3. 23:00 hours to mid night 

 

14. Do you use any preventive measures to prevent yourself from mosquito bites when 

your outdoor at night? (Tick that apply) 

14.1. Yes  ( ) 

14.2. No  ( ) 

 

15. If yes in question 14 above, which among the following 

15.1. Use of mosquito repellent  ( ) 

15.2. Wearing of clothes with long sleeves ( ) 

15.3. Any  

15.4. other specify________________________________________________ 

C) Environmental Factors (Observation Checklist) 

 

16. Observe if there is presence of breeding sites around the house (Tick that apply) 

16.1.   Yes ( ) 

16.2.    No    (           ) 

 

17. Estimate ddistance of the house/household from the breeding sites 

17.1. Less that 5 kilometres  ( ) 

17.2.  More than 5 kilometres ( ) 
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18. Observe presence of the following in the house where households resides 

18.1. Open eaves on top of the wall present ( ) 

18.2. Open eaves on top of the wall not present     ( ) 

18.3. Screened window    ( ) 

18.4. Unscreened window    ( ) 

  

19. Observe type of material used for roofing the house (Tick that apply) 

19.1. Corrugated iron sheets   ( ) 

19.2. Thatch roof     ( ) 

19.3. Any other type__________________________________________ 

 

20. Observe hanging of the Net on the sleeping bed (Tick that apply) 

20.1. Hanged  ( ) 

20.2. Not hanged  ( )  
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Appendix 4: Questionnaires- Kiswahili 

Namba ya Kuridhia Ushiriki ______________   

Jina la Kata_______________________ 

Mtaa________________________   

Jina la Mtafiti_____________________________________ 

Tarehe ya mahajiano______/___________/_______________ 

Utangulizi  

Timu hii ni ya Watafiti kutoka Chuo Kikuu cha Afya na Sayansi Shirikishi Muhimbili. 

Tunafanya utafiti juu ya  sababu zinazosababisha kuendelea uwepo kwa kiwango cha juu 

cha maambukizi ya malaria katika maeneo haya. Matokea ya utafiti huu yatasaidia 

kutengeneza mikakati kwa ajili ya kudhibiti maambukizi ya malaria katika eneo hili. 

Unaweza kuuliza swali pale ambapo hapaeleweki. Taarifa zote utakazo toa  kwa ajili ya 

utafiti huu zitakuwa ni siri na hakuna mtu mwingine ambaye hahusiki kwenye utafiti huu 

atakayeziona. 

A) Sababu za Kijimii, Kiuchumi na Ki- demografia 

1. Umri kwa miaka ________ 

2. Kiwango cha elimu (Weka alama ya vema kwenye jibu  sahihi) 

2.1     Hajasoma  (       ) 

2.2     Elimu ya msingi  (       ) 

2.3    Elimu ya sekondari  

2.4   Elimu ya chuo 

3. Kazi ya mhojiwa: (Weka alama ya vema kwenye jibu  sahihi) 

3.1. Mkulima     (          ) 

3.2. Hana ajira     (         ) 

3.3. Ameajiriwa    (         ) 

3.4.  Mfanya biashara        (          ) 

4. Kipata kwa mwezi, fedha za Kitazania (Weka alama ya vema kwenye jibu  sahihi) 

    

4.1. Kati ya 100,000   and 200,000 (       ) 

4.2. Kati ya 201,000 and  300,000  (       ) 

4.3. Kati ya 301,000 and  400,000  (       ) 

4.4. Zaidi ya  410,000   (       ) 
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5. Je una Chandarua chenye ? (Weka alama ya vema kwenye jibu  sahihi) 

5.1. Ndio  ( ) 

5.2. Hapana ( ) 

 

6. Kama jibu lako ni ndio, kwenye swali Na. 5 hapo juu, Je chandarua/ vyandarua 

ulivyonavyo vimewekwa dawa ? ( (Weka alama ya vema kwenye jibu  sahihi) 

6.1. Ndio  ( ) 

6.2. Hapana  ( ) 

6.3. Sijui  (         ) 

 

7. Kama jibu lako ni ndio kwenye swali Namba 6 hapo juu. Je unatumia chandarua 

chenye dawa. (Weka alama ya vema kwenye jibu  sahihi) 

7.1. Ndiyo   ( ) 

7.2. Hapana  ( ) 

 

8. Kama jibu lako ni ndio kwenye swali Na. 7 hapo juu. Je unatumia Chandarua hicho 

wakati ngani ? (Weka alama ya vema kwenye jibu  sahihi) 

8.1. Kila ninapolala wakati wa usiku  ( ) 

8.2. Baadhi ya wakati ninapoona kuna mbu ( ) 

8.3. Situmia kabisa     ( ) 

9. Kama jibu lako kwenye swali 8 hapo juu hutumii kabisa, Je kuna sababu yoyote 

inayosababisha usitumie chandarua chenye dawa (Weka alama ya vema kwenye jibu  

sahihi) 

9.1. Ninapotumia Chandarua nasikia joto 

9.2. Chandarua /vyandarua nilivyonavyo vimechanika/vinamatundu 

 

B) Tabia ya mtu mmoja mmoja 

 

10. Katika kipindi cha wiki mbili zilizopita, je umewahi kusafiri nje ya Dar es Salaam? 

(Weka alama ya vema kwenye jibu  sahihi) 

10.1. Ndiyo  ( ) 

10.2. Hapana ( ) 
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11. Kama jibu ni ndiyo, kwenye swali Na. 10 hapo juu. Je ni idadi ya siku ngapi umekuwa 

nje ya Mkoa wa Dar es Salaam? (Weka alama ya vema kwenye jibu  sahihi) 

11.1. Chini ya wiki 1 ( ) 

11.2. Zaidi ya wiki 2 ( ) 

 

12. Ni shughuli ngani zinakufanya utumia muda mwingi ukiwa nje wakati wa usiku(Weka 

alama ya vema kwenye jibu  sahihi) 

12.1. Vikao vya kijamii wakati wa usiku   ( ) 

12.2. Kupika na kuuza chakula wakati wa jioni ( ) 

12.3. Mikutano ya kidini na maombezi  ( ) 

12.4. Kujisomea     ( ) 

12.5. Sina kazi yoyote wakati wa usiku  ( ) 

 

13. Muda unaokwenda kulala wakati wa usiku  (Weka alama ya vema kwenye jibu  sahihi) 

13.1. Kati ya saa moja usiku  hadi  saa 2 Usiku   (      ) 

13.2. Kati ya  saa 3 usiku hadi  saa 4 Usiku   (      )  

13.3. Zaidi ya saa 5 ya Usiku    (      ) 

 

14. Je unatumia kinga yoyote ya kujizuia wewe mwenyewe usiumwe na mbu wakati 

unapokuwa nje wakati wa usiku? (Weka alama ya vema kwenye jibu  sahihi) 

14.1. Ndio  ( ) 

14.2. Hapana ( ) 

 

15. Kama jibu ni ndiyo kwenye swali Na. 14 hapo juu.Je ni aina ngani ya kinga 

unayotumia kujinginga usiumwe na mbu? (Weka alama ya vema kwenye jibu  sahihi) 

15.1. Natumia dawa za kupaka kufukuza mbu 

15.2. Navaa nguo zinazofunika mikono na miguu wakati wa usiku 

15.3. Njia nyingine yoyote unayotumia 

taja_________________________________ 
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C) Sababu za Ki- Mazingira (Orodha hakiki) 

16. Angalia uwepo wa mazalia ya mbu kuzunguka eneo la nyumba/kaya ((Weka alama ya 

vema kwenye jibu  sahihi) 

16.1. Kuna mazalia ya mbu     (          ) 

16.2. Hakuna  mazalia ya mbu  ( ) 

 

17.  Wastani wa umbali kutoka kwenye eneo la nyumba/kaya na mazalia ya mbu   

17.1. Wastani wa  chini ya kilomita 5  ( ) 

17.2. Wastani wa  zaidi ya kilometa 5  ( ) 

 

18. Nyamba wanamo kaa wanakaya. Angalia  uwepo wa vipengele vifuatavyo (Weka 

alama ya vema kwenye jibu  sahihi) 

18.1. Kuna uwazi sehemu ya juu ya nje ya ukuta   ( ) 

18.2. Hakuna uwezi sehemu ya juu ya nje ya ukuta  (         ) 

18.3. Madirisha hayana wavu wa kuzuia mbu  ( ) 

18.4. Madirisha yana wavu kuzuia mbu   ( ) 

 

19. Angalia aina ya paa iliyowekwa kwenye nyumba (Weka alama ya vema kwenye  jibu  

sahihi) 

26.1. Paa la bati       ( ) 

26.2. Paa la nyasi      ( ) 

26.3. Aina nyingine ya paa___________________________________________ 

 

20. Angalia kama chandarua kimetundikwa kwenye kitandani 

20.1. Kimetundikwa    ( ) 

20.2. Hakijatundikwa   ( ) 
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Appendix 5: Malaria mRDT test results form 

 

S/# 

 

CONSENT 

No. 

SEX  

Age 

mRDT Results 

Male Female Positive Negative 

1.        

2.        

3.        

4.        

5.        

6.        

7.        

8.        

9.        

10.        

11.        

12.        

13.        

14.        

15.        

16.        

17.        

18.        

19.        

20.        

21.        

22.        

23.        

24.        

25.        
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Appendix 6: Form ya kipimo cha matokeo ya mRDT ya Kiswahili 

 

Na. 

 

Namba ya 

kuridhia 

kushiriki. 

JINSIA  

Umri 

Matokeo ya Kipimo 

cha mRDT  

Mme Mke Ana 

Vimelea 

wa 

malaria 

Hana 

Vimelea 

wa 

malaria 

1.        

2.        

3.        

4.        

5.        

6.        

7.        

8.        

9.        

10.        

11.        

12.        

13.        

14.        

15.        

16.        

17.        

18.        

19.        

20.        

21.        
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Appendix 7: Ethical Clearance 
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Appendix 8: Introduction letter to Dar es Salaam Region authorities 
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Appendix 9: Permission to conduct research in Ilala Municipality 
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Appendix 10: Research permission from Medical Officer of Health Ilala- Municipal 
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Appendix 11: Permission letter to conduct research  in Ilala Municipal Council 

 


