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ABSTRACT 

There is evidence that mosquito-proofed houses can reduce malaria risk. However, housing 

improvement is rarely included in malaria control toolboxes. This study assessed the need, 

magnitude, and opportunities for housing improvement to control malaria in Tanzania. The 

exploratory mixed-methods study was conducted in 19 villages across four councils in southern 

Tanzania. A structured survey was administered to 1292 community members to assess need, 

perceptions, and opportunities for housing improvement. Direct observations of 802 houses and 

surrounding environments were done to identify the needs, opportunities, and to validate the 

survey findings. A market survey was done to assess availability, cost of resources and services 

necessary for mosquito-proofing homes. Focus group discussions were conducted with key 

stakeholders to explore insights on the potential and challenges of housing improvement. Of the 

735 respondents who needed housing improvements, a majority needed window screening 

(91.1%), repairs of holes in walls (79.4%), door covers (41.6%), closing eave spaces (31.2%) and 

bettering roofs (19.0%). Community members invested significant efforts to improve their homes 

against malaria and other dangers, but these efforts were delayed due to high costs and limited 

incomes. Study participants suggested several mechanisms of support to improve their homes, 

including loans and subsidies. Addressing the need for housing improvement is a critical 

component of malaria control. A majority of the community members needed modest 

modifications and had plans to work on it. Thus, it is crucial to bring together key players across 

sectors to reduce barriers and making housing improvement accessible and affordable to residents. 

Key words: Housing improvement; need; magnitude; opportunities; malaria control, Mosquito- 

proofed houses 
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settings were aware of the risk of living in poorly constructed houses on malaria transmission, low-

income levels and competing household priorities prevented them from improving their houses 

(Kaindoa et al., 2018). A different study by Ogoma et al. (2009), in urban Tanzania, found that a 

majority of community members associated housing improvement with lower risk of malaria 

transmission (Ogoma et al., 2009). On the contrary, a survey done in western Kenya to assess 

community knowledge and perceptions on malaria prevention and house screening reported low 

awareness of the impact of housing screening for malaria control (Nganga et al., 2019). 

2.4 Housing and Health 

 Housing is a basic need for human health despite the little attention it has received  in global health 

(Tusting et al., 2020). Healthy housing is an integral part of SDGs 3 through many linked health 

outcomes including prevention against respiratory diseases, soil transmitted helminths, diarrhea 

and vector borne diseases like malaria (Tusting et al., 2019). The population of malaria-endemic 

countries is expected to double in the next 30 years, and the demand for housing will rise alongside 

it (UNOPS, 2021). But, housing in Africa has been improving rapidly together with economic 

development (Tusting et al., 2020). In SSA, between 2000 and 2015 improved housing with 

improved water and sanitation, adequate inhabitable areas, and permanent construction increased 

from 11% to 23% respectively (Tusting et al., 2019). Therefore, progress of these improvement 

must include important attributes that keeping out vector of public health concern. 

Housing condition  is an important determinant of risk of malaria transmission, burden and severity 

(Tusting et al., 2017b). Evidence revealed a simple act of screening windows, doors, eaves, 

plastering walls and metal roofs are associated with the lowering malaria incidences and severity 

in sub-Saharan Africa (Kirby et al., 2008; Tusting et al., 2015). Moreover, housing designs which 

prevent  mosquitoes entry and provide comfort to live  are necessary in hot climates regions (Jatta 

et al., 2018). For example, a well-designed house may have strong association with  bed nets use 

to inhabitants (Von Seidlein et al., 2019), through increased ventilation which reduced indoor 

temperature, weakening CO2 plumes emanating from houses and lowering density malaria 

mosquito from entering inside house (Jatta et al., 2021; Von Seidlein et al., 2019) and hence 

lowering risk for malaria transmissions. In line with this, a  regression analysis from the data 

pooled in eight countries revealed that housing improvement may lead to approximately 25% 

reduction in the number of malaria cases  among under five children (Nabassaga et al., 2019). 

However, low income households with poor housing conditions are  the most affected people with 

the malaria infections (Degarege et al., 2019; Tusting et al., 2016). In Tanzania significant 

proportions of households in rural areas live in houses with  open eaves, unscreened windows and 

gaps on doors (Kaindoa et al., 2018), increasing the chance of  indoor biting  and malaria 
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transmission irrespective of high coverage of ITNs (Steven et al., 2021). Thus, improving houses 

mark as the crucial alternative interventions against the spread of malaria infections in the 

community. 

2.5 Primary Stakeholders on Housing Improvement   

In the recent era, the housing improvement has regained its importance from the edge of ITNS and 

IRS in vector control (Kirby et al., 2010). In Tanzania, recent study explored perceptions of key 

stakeholders on the potential of housing improvement for malaria control. The study documented 

that community members in endemic settings highly preferred housing improvement compared to 

other alternative interventions, policy makers, regulators and research scientists expressed their 

skepticism over perceived high cost and lack of sustainability (Finda et al., 2020). Studies have 

indicated the progress that has been witnessed on housing improvement in Africa largely depends 

on the communities themselves (Tusting et al., 2019). It was noted that the observed improvement 

in house design in the communities occurs spontaneously because of socioeconomic improvements 

over time (Tusting et al., 2015). But the government has the duty to formulate a practical policies, 

laws, regulations and guidelines as important tools for promoting and monitoring the quality of 

houses for disease control (WHO, 2021). However, limited understanding on the potential of 

community engagement, inadequate investment on infrastructure and resources to support 

sustainable community participation deter the implementation of the intervention in malaria 

endemic areas (Atkinson et al., 2011). Therefore, community centered approaches with the support 

from other stakeholders can help to accelerate housing improvement in malaria endemic-settings. 

2.6 Multisector Collaboration on Housing Improvement  

Housing is the major entry point for inter-sectoral collaboration on public health programs and 

primary prevention of diseases (WHO, 2018). For instance, development of housing programs that 

are designed to reduce number of mosquitoes in and around homes, requires collaborative effort 

from stakeholders including individuals, ministries, disciplines and institutions  (WHO, 2020). Yet 

stakeholders are working independently which partly slow down the speed and coverage of 

improve housing in rural communities (WHO, 2021). Evidence have shown that integration of 

stakeholders efforts could help to optimize housing improvement coverage in low income 

households (Mccann et al., 2021), this may include; promotion and education on how to improve 

housing conditions to   prevent malaria transmission risk (Tizifa et al., 2022), provision of funding, 

inclusive policies, and regulations (Liu & Ong, 2021; Nugroho, 2020; Sururi et al., 2022), presence 

of affordable building materials  and construction expertise (Jatta et al., 2018; Nepal, 2007), 

effective coordination of stakeholders  efforts, and supporting poorest households (Mccann et al., 
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2021). Thus, bringing together key players across the sector may provide sustainable solutions and 

enhance wide coverage of improved houses for malaria control.  
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of the included references were also used to add literatures. Hand search technique was involved 

to retrieve legislations and other documents from the websites. The primary outcome for this 

review is a list of stakeholders and their potential roles related to housing improvement.  

3.5.1 Initial Selection Criteria  

All literatures described potential stakeholders and their roles for housing improvement were 

included. The review was not restricted to year of study or the country the study was conducted. 

Only studies published in peer review journals, Legal and official documents, and authorized 

websites written in English were considered. Unpublished articles, or unendorsed documents, and 

other studies that reported irrelevant information were excluded from this review. 

3.5.2 Quality Assessment 

The fundamental questions for quality assurance of literatures that met the criteria included: Was 

the study purpose stated clearly? Was the study relevant to topic? Was the method clearly 

described? Was conclusion fitting the study design and results?  

One author recorded the list of studies conducted from 2006 to October 2022. Titles and abstracts 

were reviewed to examine if the studies met the initial inclusion criteria; all eligible studies were 

included for a full review. A Microsoft Excel was used to record potential stakeholders, roles, type 

of literature, and method used. Additionally, in-person inquiry was conducted with local builders, 

to get more insight on people involved and how do they take part in the housing improvement. 

3.6 Focus Group Discussions 

Secondary data from eight FGDs with key stakeholders to discuss their insights on the potential of 

housing improvement as a malaria control intervention were analyzed. Potential of housing 

improvement was discussed relative to other alternative tools for malaria control and elimination 

as previously described by Finda et al. (2020). The FGDs were done between December 2018 and 

December 2019. The key stakeholders were recruited from four groups that are all directly or 

indirectly involved with malaria control in Tanzania. These included policy makers, regulators, 

research scientists from two leading research institutions in the country, and community leaders 

from the villages where the surveys were conducted.  The group of policy makers included senior 

officials from the government ministries who direct or indirect influence malaria control strategies,  

and regulators included regulatory authorities (Finda et al., 2020). Two FGD sessions were had 

per stakeholder group, each including between six and ten participants. For the community leaders, 

men and women were separated to maximize participation by women (Nyumba et al., 2018), but 
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mosquitoes. The observation guide was incorporated in the survey that was administered to the 

household representatives and was done by a researcher conducting the main survey. 

3.9 Market Survey 

A market survey was conducted between September and November 2022 in one town in each of 

the four councils to investigate availability of building materials and services to respond to the 

identified needs for housing improvement. Altogether, 37 stores were identified, unevenly 

distributed between the four councils (Table 1). The stores were visited in-person where possible, 

and in other cases, phone numbers of store owners were obtained, and interviews were conducted 

through phone. The store owners were asked to provide general information about building 

products they sold, such as different product brands, their prices and popularity, and general 

information about their customers, such as where they come from and purchasing behaviors. Only 

stores that specialize in selling building materials such as wire mesh, insect screens, cement, metal 

sheets, ceiling boards, woods and nails were surveyed. In addition to the assessment of hardware 

stores, in-depth discussions were also conducted with various vendors including store owners, 

carpenters, ironsmiths as well as masons to investigate cost for various house improvements 

services, varying from minor improvements such as window screening to major changes such as 

whole house constructions. Cost of the materials and services was determined.  

Table 2:  Availability of vendors of building materials in the Kilombero Valley 
Council  Town  Number hardware stores  
Ifakara Town Council  Ifakara  25 
Mlimba District Council  Chita 5 
Malinyi District Council Mtimbira 4 
Ulanga District Council Lupiro 3 

3.10 Data Analysis 

3.10.1 Review Data  

Review data was analyzed using Power Interest Grid Model to  classify stakeholders into key  and 

minor stakeholders based on their roles in housing improvement (Bronwen, 2005). Power Interest 

Grid Model is a powerful tool for categorizing key stakeholders, identifying their relationships, 

anticipate potential conflict of interests and maximize support of the intervention (Freeman, 2015). 

Key stakeholders refers to those who can significantly influence or are powerful for the 

implementation of the housing improvement for malaria control (WHO, 2005). In this review,  a 

list of stakeholders and their roles for housing improvement were scrutinized, and appropriately 

allocated in respective quadrant of the grid based on the position and influence in housing 
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Appendix 6: The DL Structure and Content  

  


























































