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Abstract 

Poor quality housing is an infringement on the rights of all humans to a standard of living 
adequate for health. Among the many vulnerabilities of those without adequate shelter is the 
risk of disease spread by rodents and other pests. One such disease is Lassa fever, an acute 
and sometimes severe viral hemorrhagic illness endemic in West Africa. Lassa virus is 
maintained in the rodent Mastomys natalensis, commonly known as the “multimammate rat,” 
which frequently invades the domestic environment, putting humans at risk of Lassa fever. 
The highest reported incidence of Lassa fever in the world is consistently in the Kenema 
District of Sierra Leone, a region that was at the center of Sierra Leone’s civil war in which 
tens of thousands of lives were lost and hundreds of thousands of dwellings destroyed. 
Despite the end of the war in 2002, most of Kenema’s population still lives in inadequate 
housing that puts them at risk of rodent invasion and Lassa fever. Furthermore, despite years 
of health education and village hygiene campaigns, the incidence of Lassa fever in Kenema 
District appears to be increasing. We focus on Lassa fever as a matter of human rights, 
proposing a strategy to improve housing quality, and discuss how housing equity has the 
potential to improve health equity and ultimately economic productivity in Sierra Leone. The 
manuscript is designed to spur discussion and action towards provision of housing and 
prevention of disease in one of the world’s most vulnerable populations. 
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Introduction 

Poor quality housing is an infringement on the rights of all humans to a standard of living 
adequate for good health. When invoking Article 25 of the United Nations Declaration of 
Human Rights, which has been adopted by the United Nations in 1948, there is a tendency to 
focus on medical care as a means of improving health and well-being, but housing is also 
included in the article: “Everyone has the right to a standard of living adequate for the health 
and well-being of himself and of his family, including food, clothing, housing, and medical 
care and necessary social services…” Among the many vulnerabilities of those without 
adequate shelter is the risk of disease spread by rodents and other pests who may gain entry 
into houses. One such disease is Lassa fever. 

Lassa fever is an acute and sometimes severe viral hemorrhagic illness caused by Lassa virus 
[1]. The disease is endemic in West Africa, with estimates of up to 300,000 persons infected 
and 5,000 deaths annually across the region and a population at risk numbering in the 
millions (Figure 1) [2-5]. Lassa virus is maintained primarily in nature in the rodent 
Mastomys natalensis, commonly known as the “multimammate rat” (Figure 2) [6]. 
Multimammate rats are also reservoirs of the causative agents of leptospirosis, plague, and 
leishmaniasis [7-11]. In endemic regions up to 80% of all rodents caught in houses are 
multimammate rats with the prevalence of Lassa virus infection in these animals ranging 
from 6-50% [2,12-15]. Transmission to humans occurs primarily via exposure to rodent 
excreta, as well as when rodents are caught and prepared as food [2,12,16]. Secondary 



transmission between humans occurs through direct contact with infected blood and bodily 
fluids, usually in the process of caring for a sick family member or in the nosocomial setting. 

Figure 1 West and Central Africa mean annual rainfall (1951–1989), Lassa fever 
nosocomial outbreaks (stars) and human seroprevalence (numbers in %). The Kenema 
District of Sierra Leone is indicated by a white star. Adapted from Fichet-Calvet and Rogers, 
2009 [4]. 

Figure 2 Mastomys natalensis, the reservoir of Lassa virus. The animal is commonly 
known as the “multimammate rat” due to the female’s multiple and prominent mammary 
glands, as seen in the right-hand panel. Photos: L. Moses and D. Bausch. 

Multimammate rats are ubiquitous in grasslands and cleared forest across sub-Saharan Africa. 
The rodent commonly invades the domestic environment, where transmission to humans is 
thought to most frequently occur [2,12]. The risk of contracting Lassa virus is thus directly 
linked to factors that lead to increased rodent infestation in and around the home, which may 
put housewives, children, and others who spend a lot of time at home at risk. 

Housing quality and Lassa fever in Sierra Leone 

The Eastern Province of Sierra Leone, especially Kenema District, has one of the highest 
reported incidence of Lassa fever in the world [2,17,18]. This area, rich in diamonds and 
other mineral wealth, was at the center of Sierra Leone’s civil war that lasted from 1991–
2002, with tens of thousands lives lost and millions displaced. Countless villages and over 
350,000 dwellings were destroyed [19]. Despite the end of the war, about 70 percent of Sierra 
Leone’s population still lives in poverty. The World Bank ranks Sierra Leone’s per capita 
GDP at 185 out of the world’s 190 countries, with a United Nations Development Programe 
(UNDP) Human Development Index rank of 180 out of 187 countries. 

Not surprisingly, given the devastation endured in Kenema, as recently as 2007, 10 out of the 
District’s 17 Chiefdoms were considered to have “poor or very poor” housing quality based 
on a multidimensional indicator composite index of core housing components, including 
material, roof, foundation, and repair needs [20]. Over 70 % of houses are constructed of 
unbaked mud brick or mud and wattle with 26% roofed with thatch or other poor quality 
roofing material [20]. Many people continue to live in houses initially intended to provide 
temporary shelter during the war. The site of roofs made from blue tarps commonly provided 
to refugees and internally displaced persons by the United Nations High Commission for 
Refugees is not rare (Figure 3). 

Figure 3 Typical building materials and homes made of mud and stick in rural areas of 
Kenema District (Panels A and B). A blue tarp provided by the United Nations High 
Commission for Refugees forms part of the wall in the home in Panel B. Rodent burrows can 
be seen in the mud foundation in the exterior (Panel C) and interior (Panel D) of houses. 
Photos: L. Moses. 

In 2007, Bonner et al. investigated the relationship between housing quality and risk of Lassa 
fever in refugee camps in Kenema District [21]. Houses in the camps, constructed primarily 
of mud bricks and which had existed for years, were similar to those elsewhere in rural Sierra 
Leone. Houses where cases of Lassa fever had been reported had significantly worse housing 
quality and external hygiene and more rodent burrows (Figure 3). Another study conducted in 



eastern Sierra Leone showed that the presence of visible rodent burrows correlated directly 
with the abundance of multimammate rats in the home [22]. Houses with mud brick or mud 
and wattle walls were also found to be almost 10 times more likely to have multimammate rat 
infestation than houses with cement walls (L. Moses, unpublished data). 

Public health interventions for Lassa fever in Kenema District 

Control programs for Lassa fever and other rodent-borne diseases are generally comprised of 
education and awareness raising campaigns to improve “village hygiene,” which include 
measures such as eliminating unprotected storage of garbage and foodstuffs, clearing 
vegetation adjacent to houses, and plugging holes that allow rodents entry. Keeping cats as 
rodent predators is also often suggested. Rodent trapping may help to control outbreaks but is 
difficult to sustain as a long-term control measure because rodents from surrounding fields 
and forests will likely re-colonize the village after a short time. 

Considerable effort has been put into combating Lassa fever in Kenema District over the 
years through the work of the Sierra Leone Ministry of Health and Sanitation with support 
from various international partners, primarily through programs based at Kenema 
Government Hospital (Figure 1) [23]. Activities include the enhancement of laboratory 
diagnostic capacity, training in laboratory diagnosis, clinical management, and infection and 
environmental control. An outreach team conducts follow-up investigations at the house of 
each confirmed case, including contact tracing and an environmental assessment, and makes 
recommendations for improving the area hygiene to discourage rodent colonization. A 
zoology team often traps rodents in and around the house for 1–2 nights. The outreach team 
also conducts periodic health education campaigns in susceptible communities. 

Despite the considerable and laudable control efforts described above, there is no evidence 
that the incidence of Lassa fever in Kenema District is decreasing. In fact, according to Sierra 
Leone Ministry of Health and Sanitation statistics, the number of reported cases of the 
disease in Kenema has increased every year since 2004 and there is evidence, still to be 
confirmed, that the endemic area may be expanding to other areas of Sierra Leone based on 
increasing observation of cases in areas where none had previously been seen [24]. 
Furthermore, although we recognize the potential importance of measures such as health 
education campaigns and improved village hygiene in controlling Lassa fever, economic and 
logistical barriers may make these measures more complicated than they first appear; even 
the resources to reliably and consistently cover food stuffs may be difficult to maintain, 
recalling that, despite its diamonds, Kenema District, particularly the regions where Lassa 
fever is highly endemic, is one the poorest districts in one of the poorest countries in the 
world. Ultimately, these measures fail to directly address the biggest underlying risk factor—
poor quality housing. Any long-term solution to the problem of Lassa fever in Kenema 
District must address this root problem. 

Housing policy in Sierra Leone 

Throughout most of the 1900s neither the colonial or independent governments of Sierra 
Leone were directly involved in the provision of housing, preferring to leave the matter to the 
private sector [25]. Prior to 2005, laws developed in 1946 and 1960 were the last pieces of 
legislation that the Government of Sierra Leone had passed for housing and regional/urban 
planning. Most policies and laws were oriented more toward issues of land tenure rather than 



the structures built on the land, with the exceptions almost uniformly being directed at 
problems of crowding and public health in the capitol, Freetown. 

The onset of civil war in 1991 necessitated a change in priority to measures related to 
emergency shelter as opposed to longer-term development. Since the war, new policies to 
combat high rates of urbanization in Freetown and resettle war victims and displaced 
individuals have been the focus of the Ministry of Lands, Country Planning and the 
Environment. Some progress has been made; in 2006 a partnership between the government 
of Sierra Leone, UN-HABITAT, and the UNDP resulted in a revised and updated national 
housing policy and an outline of a national housing program [26]. However, further work on 
this program has been placed on hold until the issue of land tenure is fully addressed. 
Likewise, in the 2005 Land (Acquisition and Commercial Use) Bill, issues of land tenure 
were prioritized over housing [27]. 

While the Ministry of Lands, Country Planning and the Environment moves to develop a 
national land policy, the Sierra Leone National Social Security and Insurance Trust piloted an 
affordable housing project for low-income earners in four provincial district capital cities, 
including Kenema [28]. The first stage of this project culminated in 2010 with six new houses 
with high-quality foundations built as a private option. This is a success story for the housing 
business, but the measure generally only applies to civil servants or others formally employed 
and paying social security, which is not generally the case for most of those living in poor 
rural communities where the risk of Lassa fever is highest. Sierra Leone needs a cost-
effective public option to provide shelter and prevent disease in the most destitute portion of 
its population. 

Right to housing as a means of right to health and prevention of Lassa fever: 
A proposed step forward for housing and health equity 

As Sierra Leoneans in Kenema District rebuild their lives and homes in the post-war era, they 
continue to face increased risk of Lassa fever, as well as the many other risks and stressors to 
physical and mental health that come with inadequate shelter. The prevention of Lassa fever 
can be viewed as a human rights struggle, with the provision of acceptable quality housing as 
a major component of the solution. Clearly, assistance is needed to address this basic human 
right. The Government of Sierra Leone has a responsibility to assist in the development of 
quality housing for its citizens, especially given the evidence linking housing quality and risk 
of Lassa fever. However, we recognize that there are significant real-world economic 
challenges to this task; it is relatively easy to agree on the human rights to which we are all 
entitled, but much more difficult to determine from where the resources must come to 
provide those rights. 

As a first step toward a solution, we propose a pilot program to promote the development of 
quality housing and diminish the risk of Lassa fever in Kenema District. In such a program, 
the Government of Sierra Leone might first work in partnership with international and non-
governmental organizations with expertise in housing design, such as UN-HABITAT, Habitat 
for Humanity, and Architects Without Borders, to develop an architectural plan for low-cost 
houses specifically designed to limit rodent invasion, ideally using locally available 
materials. The design might involve new stand-alone houses or modifications to existing 
structures to impede rodent entry, such as reinforcing floors and walls to prevent rodents 
from burrowing. The government would then provide raw materials and logistic support to 
community members who want to implement the housing improvements. Ideally the 



materials would be free, but other options would be to make them available at a subsidized 
cost or under favorable loan conditions (cash or commodity). Utilization of local resources 
and labor for production of building materials would enhance local economies, establish 
supply chains, and ensure sustainability after donor funding is gone. The housing structural 
changes would be added to components of education, rodent control, and improved 
community hygiene as part of an integrated pest management program [29]. Monitoring of 
rodent abundance and incidence of Lassa fever in and outside areas of program 
implementation could be used to objectively assess the program’s efficacy and guide further 
implementation. One or more of the various research organizations working in Kenema 
District could be engaged to assist with monitoring and evaluation [23]. If successful, the 
program could be expanded to other districts of Sierra Leone and even other countries. 

We recognize that interventions incorporating economic strategies add significant initial 
expense to public health programs that low-to-middle income countries cannot easily afford. 
Proper housing is not free and the proposed pilot project would entail significant economic 
challenges to the Government of Sierra Leone. Nevertheless, incorporating economic 
components into public health interventions is increasingly recognized as essential for 
effectiveness across disciplines of global health. In the world of women’s rights, for example, 
interventions with economic strategies, such as incentive-based monthly allowances to 
families in Malawi and Tanzania or microfinance programs in South Africa, reduced 
incidence of HIV infection in young women beyond more traditional knowledge- and 
behavioral-based interventions [30,31]. 

Although a detailed cost-effectiveness analysis of the proposed housing program would have 
to be conducted, we suspect that the decrease in incidence of Lassa fever and enhanced 
general well-being from improved housing equity would likely ultimately offset the cost of 
the program, especially considering that most healthcare in Sierra Leone is provided by the 
public sector, with limited cost recovery [32]. Such a program would also protect from other 
rodent-borne diseases, such as leptospirosis, plague, and leishmaniasis. Expansion of the 
program to provide door and window screens to prevent malaria, the most common vector-
borne disease in Sierra Leone, could further improve health and diminish expensive 
healthcare outlays by the government. Looking further downstream, a healthier population is, 
of course, more productive in the work-force, helping to expand the fragile post-war 
economy in Sierra Leone. 
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