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Pre-amble 

This working paper serves as a documentation of how the INFORM project has identified, 
assembled and geo-coded malaria prevalence data from across Africa and why these data are 
important to monitor the temporal impact of interventions [1,2].  
 
We focus on Plasmodium falciparum, by far the most ubiquitous and pathogenic of the human 
malarias in Africa, however we have included in our data searches and extractions information, 
where available, on the prevalence of P. vivax, P. malariae and P. ovale.  
 
The inventories of data cover a long legacy of malaria surveillance in Africa and we describe in this 
report how we have tried to capture historical and contemporary data. For country-level analysis, 
undertaken in support of national governments by the INFORM project, data from 1980 is most 
relevant.  
 
This project has been managed from Kenya for over 10 years but is pre-dated by even earlier 
efforts undertaken as part of the MARA/ARMA collaboration that began in 1996 [3-5]. The success 
of the last 20 years of data assembly would not have been possible without the enormous 
contributions made by many malaria scientists across Africa and all are acknowledged at the end 
of this report.   
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1. Why measure malaria transmission?  
 
There are several reasons why understanding the frequency of human malaria parasite exposure 
is important for control planning and disease management.  
 
The incidence of disease, and associated clinical phenotypes, depend upon an individual's level of 
previously acquired functional immunity, which is largely defined by the frequency of new 
infections experienced from birth [6-12]. In areas where the intensity of malaria transmission is 
high, most severe disease events are concentrated in very young children and severe outcomes 
following infection are rare in older children and adults. As the intensity of parasite exposure 
declines, the clinical burden of malaria is borne by older children until a point when the likelihood 
of developing a disease event is more proportional to the chances of being infected (Figure 1). 
Under these conditions the burden of malaria is shared equally across most age groups and the 
lack of any functional immunity in a community makes populations prone to epidemics (Figure 1).  
 
The changing age-pattern of disease is accompanied by a changing pattern of severe disease 
presentation. Under intense transmission conditions, severe anaemia is a major cause of life-
threatening illness, whereas presentations that include cerebral malaria become increasingly 
common among communities exposed to moderate-to-low levels of transmission intensity 
[7,9,11].   
 
Figure 1: Conceptual framework of the clinical epidemiology of Plasmodium falciparum under declining parasite 
transmission intensity in Africa [Snow, 2015]. The red line represents a theoretical rate of severe disease and mortality 
incidence and the black bars are the proportional distribution of severe malaria between birth and the 10th birthday 
based on previously published work [7,9]   

 

 
 
Mechanistic, biological models that reproduce the mathematical properties of malaria 
transmission, predict that the likely impact of different drug or insecticide-based strategies of 
malaria control will have different overall effect size and duration of intervention required to 
demonstrate impact, depending on the levels of starting endemicity [13-18].   
 
In broad terms reducing man-vector contact, through for example the use of insecticide-treated 
bed nets (ITN), alone will never interrupt transmission in areas of very intense transmission. 
Conversely if used by 90% of the population 100% of the time in areas of intermediate 
transmission, ITN alone might reduce parasite exposure to almost zero within eight years [14-15]. 
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Adjunct vector control measures are required to supplement ITN strategies in areas of intense 
malaria transmission to rapidly reduce vector abundance enough to have a sustained impact on 
transmission [15]. The predicted immediacy and overall impact on transmission of mass-drug 
administration (MDA) and indoor-residual house spraying are also contingent on the intensity of 
transmission before intervention starts [15-18].  
 
Impacts on transmission through the effective use of currently available artemisinin-based 
combination therapy (ACT) are greatest in areas where most new clinical infections are treated 
and the intensity of transmission is low, while the impact of ACT treatment on local transmission 
is considerably less in areas where the intensity of parasite transmission is high [19] or when used 
for MDA [18]. To achieve an impact on transmission through routine treatment strategies alone 
requires different types of drug combinations than those currently used in Africa [19]. 
 
The effects of malaria infection among pregnant women has been well described and include the 
insidious effects of repeated infections on anaemia, increased risks of intrauterine death, low birth 
weight deliveries leading to higher risks of infant mortality and under conditions of unstable 
transmission increased risks of maternal death during pregnancy [20,21]. Intermittent 
Presumptive Treatment (IPTp) with two doses in the second and third trimesters using the long 
half-life drug sulphadoxine-pyrimethamine (SP) has been implemented across much of sub-
Saharan Africa since 2001 [22]. In recent years, this recommendation has, in some countries, been 
extended to three doses of SP from quickening.  As transmission declines the cost-benefit of IPTp 
changes; while the evidence remains inconclusive when to stop IPTp [23], currently it is suggested 
that when prevalence in children declines below 5% one might consider either stopping IPTp or 
introducing screening and treatment for pregnant women [24].    
 
Seasonal malaria chemoprevention (SMC), has been shown to prevent approximately 75% of 
clinical malaria episodes among children aged less than five years, in areas where transmission is 
concentrated within a few months of every year [25]. Targeting SMC within national borders 
depends upon not only knowledge of malaria seasons but also the intrinsic, pre-intervention 
endemicity risks. In areas where transmission intensity is historically low, but seasonal, the cost-
benefits of SMC are minimal compared to areas where parasite prevalence is above 5% [26]. 
Equally important is an understanding of current levels of malaria transmission that will define the 
likely age-range most suited to SMC, for example 3 months to the 5th birthday (arbitrarily set at a 
prevalence above 10%) or, as transmission declines, 3 months to the 10th birthday where 
prevalence is between 5 and 10% [27].   
 
When transmission intensity declines to low levels, patterns of parasite risk become increasingly 
more heterogeneous where spatially localized foci of transmission contribute more than 80% of 
transmission risk across neighbourhoods [28]. While there are no hard and fast rules for when this 
becomes important for malaria control, it has been suggested that when wider community malaria 
prevalence falls below 5% [29] more targeted approaches to disease prevention should be 
adopted [30-32]. States of very low parasite prevalence also serve as signals to control agencies 
to consider revising control strategies that embrace elimination ambitions [33].  
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Understanding the intensity of malaria parasite transmission is central to effective planning of 
control and in defining the clinical phenotypes that require management. Throughout control the 
intensity of transmission serves as a measureable index of intervention success and a benchmark 
for programmes to adapt intervention mixes to maximise gains and re-orientate control for pre-
elimination.     
 

2. Measuring malaria risk 
 
2.1 Measuring stable, endemic malaria transmission 
 
The rate of parasite exposure can be measured using a variety of epidemiological techniques from 
detailed vector based measures of human biting rates, proportions of vectors with parasites in 
their salivary glands, their parity and longevity or in human hosts from longitudinal or cross-
sectional studies of parasite acquisition from birth to the first birthday using combinations of 
parasite detection and serology [34]. Vector-based measures of malaria transmission are 
important parameters for modelling intervention impact, however are difficult and costly to 
measure empirically under field conditions [35]. 
 
The most commonly measured metric of parasite exposure is the parasite rate (PR) in human hosts 
(strictly a ratio as it measured at one time point). The PR is the proportion of individuals on a single 
cross-sectional survey among an entire or sampled community who have evidence of a peripheral 
blood stage malaria infection. The PR is not a direct measure of transmission as it saturates at high 
levels of transmission because of heterogeneous biting, multiple infections and acquired 
immunity. Mathematical models have been developed to translate PR values into values of 
Entomological Inoculation Rates (EIR) or the basic reproduction rate of infection [28], however in 
practical terms malaria control programmes use the PR as a direct marker of transmission 
intensity.  
 
During the Global Malaria Eradication Programme (GMEP) era of the 1950s and 1960s, the 
prevalence of the malaria parasite in children was viewed as a measurable, definitive index of risk 
that would define how interventions were spatially targeted, and progress measured [36-41]. 
Following the conference on malaria in Africa held in Kampala, Uganda in 1950 [42], malaria 
experts agreed upon a set of classifications of stable malaria endemicity based on the P. falciparum 
infection prevalence in children aged 2-10 years (PfPR2-10) or infants: hypoendemic transmission 
where PfPR2-10 was less than 10%, mesoendemic transmission where PfPR2-10 was between 10% 
and 50%, hyperendemic transmission where PfPR2-10 was between 51% and ≤75% and 
holoendemic transmission where infection prevalence in infants was > 75% [36]. These terms had 
been in operation before the Kampala conference but largely referred to the less specific 
prevalence of enlarged spleens in children, rarely used today. Holoendemic transmission is rarely 
empirically defined among infants and is more usually estimated from age groups used to classify 
other endemicity classes, as such is usually regarded as a state where PfPR2-10 is ≥ 75%. 
Importantly, these classifications have retained a qualitative value in national descriptions of 
transmission intensity for over 60 years. 
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2.2 Measuring risk when prevalence is low and the use of routine case data  
 
Optimizing, and operationalizing, definitions of malaria transmission intensity has recently been 
reviewed to provide metrics to help decisions on when countries, or regions within countries, 
might elect to develop an elimination agenda [33]. Controlled low-endemic malaria has been 
suggested as a state where interventions might have reduced the average parasite rate in a 
nationally representative sample below 1% during the peak transmission season, while prevalence 
levels in sub-populations remain below a higher threshold (e.g., lower than 5% prevalence) to 
allow for heterogeneity in endemicity caused by focal transmission. Since the “controlled” 
component of this definition does not apply to a region in which malaria transmission has 
historically always been low, this is distinguished from low-endemic malaria [33]. As such there 
are increasing adaptations of the hypoendemic classification to include areas defined by a PfPR2-

10 of <1% and <5% [2]. 
 
There is also a practical sampling consideration when transmission intensity becomes very low, or 
unstable. Increasingly larger, more repeated community surveys are required to provide estimates 
with reliable precision. In this transitional state, decisions to abandon community surveys in favour 
of passive and/or active case-detection or fever infection prevalence surveys should be made. This 
was defined operationally during the GMEP: “As soon, however, as the general volume of malaria 
has been reduced to any considerable extent, the indices furnished by malariometric surveys are 
no longer sensitive enough to measure further progress ... Analysis of evaluation data from 
eradication programmes as well as closer observations in the field have shown that the point at 
which malariometric surveys cease to be sufficiently sensitive is reached when parasite rates have 
dropped to a level of between 1% and 3%” [43]. 
 
The terms stable and unstable transmission are widely used but rarely quantified. This is an 
important distinction because a transition to unstable states implies a transition toward 
elimination. The stable–unstable classification was first introduced into malariology by Sir Ronald 
Ross [Ross, 1916] and adapted by George Macdonald for the measurement of malaria endemicity 
where stability was defined quantitatively by the average number of feeds that a mosquito takes 
on man during its life [39,44]. The stability index, however, demands detailed entomological data 
that are rarely available. Qualitatively, stable malaria refers to situations that are relatively 
insensitive to natural and man-made environmental changes. Unstable malaria includes areas very 
sensitive to climatic aberrations and very amenable to elimination and often prevails in areas of 
extreme aridity, where abrupt changes in usual rainfall can lead to epidemics.  
 
The enhanced vegetation index (EVI) derived from the MODerate-resolution Imaging 
Spectroradiometer (MODIS) sensor imagery has been used to delineate areas subject to extreme 
aridity and thus potentially unstable malaria transmission [2,45-47]. However, the EVI satellite 
imagery provides a striated visualization of aridity across Mali, Niger and Chad, a function of the 
quality of the imagery. Despite an illusion of precision for unstable malaria transmission, this has 
never been validated against empirical data on clinical incidence or prevalence. We have therefore 
avoided the use of EVI in subsequent definitions of unstable malaria transmission.  
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A more established definition of "unstable" malaria is based upon case-incidence. The 
measurement of malaria incidence requires every suspected malaria case to be diagnosed through 
a comprehensive surveillance system comprising passive case detection (PCD) by parasitological 
examination of those suspected, usually febrile cases presenting the health service, supplemented 
by active case detection (ACD), the examination of fever cases sought through household visits at 
regular intervals [34,40,43,41]. The results are usually expressed as an Annual Parasite Incidence 
(API) per 1000 of the entire population of the administrative areas for which it is representative. 
During the GMEP the API was only deemed valid if the annual blood examination rate (ABER), the 
proportion of the target population examined, exceeded 10% [40,48]. The other metric often 
presented is the slide positivity rate (SPR). These surveillance indices are related as follows: API = 
(ABER * SPR) / 10a [49].  
 
In recent global [45] and regional [2,47] mapping exercises, there has been a preference for using 
a very conservative case-incidence value of <1 case per 10,000 population. While this recognizes 
the difficulties in measuring case-incidence it assumes that case identification through routine 
systems continues to be as poor as it has been over the last two decades. Health information 
systems and rates of parasite confirmed cases are improving across Africa and the challenge now 
is to ensure that the best possible use of this data is made in accordance with WHO accepted 
definition of pre-elimination being < 1 case per 1000 [17,31,32] population where this can be 
confidently recorded or partially incomplete data from health systems used by the majority of the 
population can be effectively spatially modelled.    
 
In many applications for overseas funding, national malaria strategies, or malaria programme 
reviews, case incidence or case numbers as reported by routine health information systems (HIS) 
are increasingly being presented in maps across sub-Saharan Africa including: Benin, Botswana, 
Burkina Faso, Congo, Cote D'Ivoire, Eritrea, Guinea Bissau, Malawi, Mauritania, Mozambique, Sao 
Tome & Principe, Senegal, Togo, Zanzibar and Zimbabwe [50]. These data are incomplete and do 
not always reflect parasitologically confirmed cases. Nevertheless these examples highlight the 
growing appetite in applying routine malaria case data to malaria risk stratification and mapping. 
 
Imperfect and incomplete HIS malaria data has recently been modelled using advanced geo-
statistical methods to accommodate facility use, incomplete monthly data and geo-coded 
locations of health facilities in Namibia [51] and Zambia [52]. These novel approaches to handling 
incomplete routine data, in combination with scaled diagnostic capacities offers some exciting 
new opportunities to model case-incidence where most fevers seek treatment in the formal 
sectors and most fevers are parasitologically confirmed.  
 
For countries, or areas within countries, seeking to achieve elimination in Africa, combinations of 
PCD and ACD with case investigation have begun in South Africa [53], Swaziland [54], Zanzibar [55], 
Cape Verde [56] and districts bordering the Senegal River in Senegal [57]. 
 

                                                           
a The division by ten is necessary because API is expressed per 1000 and the other terms per 100 
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The transition from control to pre-elimination is a continuum and metrics used to define these 
endpoints need to be reflected by combinations of measures depending on the availability and 
quality of national data. Where reliable health information systems do not exist or where parasite 
prevalence remains high, it is necessary to use community-based infection prevalence as an 
indicator of risk. When elimination is a defined end-game, the detection of all infections rather 
than all disease events becomes a priority. All metrics of risk must be able to stratify geographical 
regions with adequate precision. These stratifications should link to what is required to move a 
region further down the continuum toward the ultimate challenge of elimination. There are no 
definitive guidelines for what can be measured and what criteria are necessary to begin to adapt 
control strategies. We are working with the WHO to ensure that these have greater clarity in the 
near future.  
 

3. The history of national parasite surveys in Africa 
 
Some of the earliest national surveys of infection prevalence were undertaken in Senegal 1905-
1906 [58], Algeria 1908 [59], Ghana 1913 [60], Zanzibar 1923-1926 [61] and Mauritius 1923-1925 
[62]. National parasite surveys were recommended across Africa during the preparatory and 
attack phases of malaria elimination under the GMEP [40,43,48]. These were based on statistical 
sampling methods to allow for adequate precision of individual community prevalence depending 
on expected levels of prevalence [63]. Examples of these national surveys span 30 years of 
preparation for malaria control in Africa including surveys before the Kampala Conference in Egypt 
1936 [64], Cape Verde 1946 [65], Liberia 1948 [66] and Namibia 1950 [67]; and after the Kampala 
Conference in Morocco 1951-1953 [68], Mozambique 1952 [69,70], Madagascar 1952-1953 [71], 
Angola 1953 [72], Benin 1954 [73], Cameroon 1954 [74], Zimbabwe 1956 [75], Senegal 1960 [76], 
Sudan 1961-1963 [77], Somalia 1960-1961 [78,79], Botswana 1962 [80,81], Togo 1962-1964 [82], 
Mauritania 1963-1965 [83,84], Sierra Leone 1963-1966 [85], Algeria 1964-65 [86], Ethiopia 1964-
1965 [87,88], Uganda 1965-1967 [89] and Zambia 1969-1972 [90]. Examples of the hand-drawn 
representations of these national survey data are shown in Figure 2.  
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Figure 2: Examples of national malaria prevalence surveys during the GMEP era: a) Senegal [76]; b) Uganda [89]; c) 
Angola [72]; d) Mozambique [70]; e) Sudan [77]; f) Cameroon [74] 

 

 
 
The Centre Muraz, based in Bobo Dioullaso in Burkina Faso, was originally the headquarters of the 
Sub-regional Service Général d'Hygiène et de Prophylaxie (SGHMP), that provided medical and 
sanitary advice and research for the countries that formed the Federation of French West Africa 
(Afrique Occidentale Française, AOF). Under the Centre Muraz, massive household surveys were 
undertaken across the sub-region to establish the prevalence of Yaws and syphilis in 1955. The 
head of the malaria section, Commander Doctor Choumara, suggested that it would be of no extra 
cost to include complementary surveys on malaria, without specially delaying the work of the 
Treponematoses team. Over the next few years, the very first sub-regional maps of empirical 
malaria prevalence were developed [91] (Figure 3).  
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Figure 3: Results of sub-regional malariometric surveys conducted as part of Treponeme investigations in mid- to late 
1950s by Centre Muraz across AOF [91]. 

 

 
 
During elimination efforts a number of countries maintained wide-area community-based 
parasitological surveys, however for the majority of countries in sub-Saharan Africa, national 
household surveys of malaria infection were abandoned.   
 
In 2005, five years after the launch of the Roll Back Malaria (RBM) initiative, there was a 
recognition that it was important to resurrect national household surveys of infection prevalence 
as a means to monitor country-level progress [92,93]. The three principal survey vehicles for 
contemporary national parasite prevalence data have been the Demographic and Health Survey 
malaria modules, managed by the US based MEASURE-ICF programme [94], Multiple Indicator 
Cluster Surveys, managed by UNICEF [95] and standalone Malaria Indicator Surveys (MIS) 
managed by national malaria control programmes and their survey partners. These surveys are 
developed with a focus on tracking changes in intervention coverage and under five-mortality at 
the first level administrative areas (Province, State, Governorate etc). Stratified, population-
weighted national sampling is not based on precision around malaria prevalence, one 
consequence is that the resulting primary sampling units have very small numbers of individuals 
sampled for malaria infection. This is an important distinction between those national malaria 
surveys undertaken during the GMEP era that were designed around the power to define infection 
prevalence [63]. 
 
Current national surveys include combinations of methods parasite detection in different age 
groups depending on the national survey. The majority, however, focus only on children aged 6 
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months to five years, a less informative age group for infection prevalence than those surveys that 
include a much wider childhood age range [96] and a further departure from the national surveys 
of the 1950s and 1960s which either focussed on children under 10 or under 15 years of age or 
considered all household members.   
 
Despite these limitations there has been a large increase in empirical data on malaria infection 
prevalence across Africa, not available across such a wide geographical range for over 40 years. 
Since 2006 national malaria parasite surveys have been undertaken in Angola (2006 and 2011), 
Botswana (2012), Benin (2012), Burkina Faso (2010 and 2014), Burundi (2012), Cameroon (2011), 
Chad (2011b), Comoros (2010b), Cote D'Ivoire (2012), Democratic Republic of Congo (DRC) (2009 
and 2013/14), Djibouti (2009b), Equatorial Guinea (2007 and 2010/11b), Eritrea (2002 and 2012b), 
Ethiopia (2006, 2007 and 2011b), Gabon (2007, adults onlyb), The Gambia (2008b, 2010b and 2013), 
Ghana (2011), Guinea (2012 and 2014/15), Guinea Bissau (2008/09b), Kenya (2007b and 2010b), 
Liberia (2009 and 2011), Madagascar (2011 and 2013), Malawi (2000, 2009, 2012 and 2014), Mali 
(2010), Mozambique (2002a, 2007a and 2011), Namibia (2009a), Nigeria (2010), Rwanda (2007 and 
2010/11), Senegal (2008/9, 2010/11, 2012/13 and 2013/14), Sierra Leone (2013), Somalia (2005b 
and 2014b), South Sudan (2009b and 2013b), Sudan (2005b, 2009b and 2012b), Swaziland (2010b), 
Tanzania (2007/8 and 2011/12), Togo (2013/14), Uganda (2009 and 2014/15), Zambia (2006b, 
2008b, 2010b and 2012a), Zanzibar (2007, 2010 and 2011/12) and Zimbabwe (2009 and 2012). 
 
With a growth in community based surveys of infection prevalence, there has been a renaissance 
in surveys of school children. This age group provides a more optimal range for the investigation 
of infection prevalence and where school attendance is high, and transmission intensity is stable, 
this approach to measuring community parasite exposure is less expensive and labour intensive 
than community based sampling [97,98]. The use of infection prevalence in school children to 
track the progress and impact of malaria control and elimination is not new. School surveys were 
undertaken as part of surveillance in Southern Rhodesia (now Zimbabwe) [75]; Bechuanaland (now 
Republic of Botswana) [80], Uganda [99,100], Mauritius [62] and Sierra Leone [101]. In Kenya, 
school malaria surveys were routinely done for malaria surveillance by the Division of Vector Borne 
diseases (DVBD) since its establishment in 1940s through to the early 1990s when they were 
abandoned due to lack of funds [DVBD, unpublished data]. Recent, national school-based surveys 
have been resurrected in Kenya [102,103], Côte d’Ivoire [104], Ethiopia [105], The Gambia [106], 
Mali [107], Tanzania [F Molteni, personal communication], Mozambique and Malawi [Natalie 
Roschnik, personal communication] and Uganda [108]. 
 
Co-sampling during broader health surveys was first proposed in the 1950s for treponemes and 
malaria [91] and during nutritional surveys in Zambia [90]. Recently the opportunities shared by 
including malaria surveys in other health surveys has been re-visited, notably screening for 
neglected tropical diseases [109] or nutritional surveys offer opportunities to include malaria 
testing. In Somalia, for example, we have worked with the Food Security and Nutrition Analysis 
Unit (FSNAU) of the Food & Agriculture Organisation in Somalia to include malaria rapid diagnostic 
tests during community nutritional screen between 2007 and 2011 [110]. 

                                                           
b  Data made available to INFORM team by national malaria control programmes without permission for third party distribution 
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4. Assembling parasite prevalence survey data 
 
As highlighted above, there have been two major waves of interest in national surveys of parasite 
prevalence, both around global initiatives to control and eliminate malaria led by the WHO. 
However, there have been numerous sub-national and individual site investigations of malaria 
infection prevalence across the continent since the early 1900s. Identifying these survey data has 
been a long and arduous process, taking over circa 20 years. This section describes the process, 
data extraction and completeness of this data search.  
 
4.1 Background to data search strategies 
 
The basic principles of searching for information on malaria infection prevalence in Africa were 
established under the Mapping Malaria Risk in Africa/Atlas du Risqué de la Malaria en Afrique 
(MARA/ARMA) collaboration [4] and extended in 2005 under the Malaria Atlas Project (MAP) 
[Guerra et al., 2007]. Both of these provisional data assembly projects highlight one important 
aspect of locating malariometric information in Africa, the majority of data come from unpublished 
sources. This would not have surprised malariologists working in Africa over fifty years ago. 
Bagster-Wilson states in Boyd's treatise on malaria in 1948 that "An attempt may be made to 
define with more precision the distribution of malaria so far as available information will 
permit……much local knowledge is hidden in unpublished official reports which cannot be consulted 
except by visits to the countries concerned" [111].  
 
Methods used by us to identify sources of information have been opportunistic, cascaded 
approaches and do not adhere to stick methods proposed for systematic reviews or meta-analysis 
[112] as a reliance only upon peer-reviewed materials would result in the exclusion of valuable, 
rich data sources at country-levels. We have used personal contacts, casual references to surveys 
in ministry of health reports, searches of archives and more traditional peer-reviewed publication 
searches to track down possible sources of malaria survey data from across the continent. The 
following sections attempt to articulate the approaches taken to locate information. 
 
4.2 Historical archive searches 
 
Since 2005, we have undertaken manual searches of the archives and libraries of ex-colonial 
tropical medicine institutes to locate unpublished reports from malariologists working in Africa 
before countries achieved independence. These included archives at the Institute of Tropical 
Medicine, Antwerp; Institute Pasteur, Paris; Department of History of Medicine, Sapienza - 
Università di Roma, Rome; ArchivioItaliano Di Scienze Mediche Coloniali, Rome; Instituto Higiene 
Medicina Tropical, Lisbon; The Wellcome Trust Library, London; The National Archives, Kew, UK; 
and the London School of Tropical Medicine and Hygiene, London. 
 
Of particular note have been consultant’s trip reports and quarterly reports from malariologists 
working on behalf of the World Health Organization (WHO) from the 1950s through to the 1970s. 
These provide rich narratives and survey data from pre-elimination campaigns, elimination 
progress reports, reviews and national malaria situation analyses, all archived at the WHO libraries 
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in Geneva, Cairo and Brazzaville (Figure 4). We are grateful to the librarians of these archives who 
provided invaluable assistance in locating unpublished materials in each of these WHO 
headquarters. 
 
Figure 4: World Health Organization archives in Geneva (left) and Brazzaville (right) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
We also visited national archives of the Ministry of Health offices at Nairobi, Kisumu, Eldoret, 
Mombasa and Meru (Kenya), Entebbe and Jinja (Uganda), Sennar, Khartoum and Kassala (Sudan), 
Thies (Senegal), Amani (Tanzania), Accra (Ghana), Tzaneen (South Africa) and the personal 
archives of the ex-director of Tzaneen Malaria Research centre (covering South Africa, Namibia 
and Botswana). Records and reports held at the National Institute of Medical Research in Amani 
(Figure 5) covered the period when the centre was the sub-regional, East African Institute of 
Malaria and Vector Borne Diseases (1954-1977). The eradication headquarters at Jinja, Uganda, 
housed all the national household survey records from the 1960s, until 2011 when they were 
unfortunately destroyed and we were able to locate only those that had been re-located to 
Entebbe.  
 
Annual medical and sanitation department reports from 1919 produced by the Colonial 
governments of The Gambia, Nigeria, Gold Coast (Ghana), Sierra Leone, Somaliland, Kenya, 
Tanganyika (Tanzania), Zanzibar, Uganda, Belgian Congo (DRC), Bechuanaland (Botswana), 
Nyasaland (Malawi), Rhodesia (Zambia and Zimbabwe), Mauritius and Sudan were available in 
variable states of preservation, in the library founded by the Wellcome Trust in 1963 and now part 
of the National Public Health Laboratories of the Ministry of Health, Nairobi, Kenya (Figure 5).  
 
During the Mapping Malaria Risk in Africa (MARA/ARMA) collaboration regional scientists visited 
national archives in Maputo (Mozambique), Bobo Dioulasso (Burkina Faso), Yaoundé (Cameroon), 
Cotonou (Benin) and Lome (Togo) [MARA/ARMA, 1998]. These searches identified several 
important reports of national survey data. Digital copies of original reports were however not 
taken. Where possible we have attempted to re-locate these reports and make digital copies. This 
has not been universally successful and therefore we have included some pre-independence 
survey data from the MARA/ARMA database with accompanying citations, most notably those 
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retrieved originally from the Centre Muraz in Bobo Dioulasso. Unpublished digital copies of reports 
from European and African archives are made available to countries under the INFORM project as 
digital libraries.  
 
Figure 5: Left National Public Health Laboratory Archives, Nairobi, Kenya (Old Wellcome Trust Library); Right National 
Institutes of Medical Research Library, Amani, Tanzania 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
4.3 Electronic data searches 
 
Online electronic databases were used as one means of identifying peer-reviewed, published data 
on malaria infection prevalence, most notably those published since the 1980s, including: PubMed 
[113]; Google Scholar [114]; the Armed Forces Pest Management Board – Literature Retrieval 
System [116]; the World Health Organization Library Database [116]; and the Institute de 
Recherché pour le Development on-line digital library service [117].  
 
Regional journals, including the large number of national medical, public health and parasitological 
journals, were not identified readily from the above sources but titles and abstracts were available 
on African Journals Online (AJOL) [118].  
 
In all digital electronic database searches for published work the free text keywords "malaria" and 
"country-name" were used. We avoided using specialised Medical Subject Headings (MeSH) terms 
in digital archive searches to ensure as wide as possible search inclusion. Database searches were 
undertaken at least once per year from 2005. 
 
Searches were supplemented through routine weekly notifications from Malaria World [119], the 
Roll Back Malaria news alert service, the Environmental Health at USAID malaria bulletins [120] 
and Santé Tropicale for Francophone country national and regional journals including Medecine 
D'Afrique Noire [121]. 
  
Titles and abstracts were used to identify possible parasite cross-sectional survey data in a variety 
of forms: either as community surveys, school surveys, other parasite screening methods or 

http://www.ncbi.nlm.nih.gov/sites/entrez
http://www.ird.fr/
http://www.malaria-world.com/
http://www.ehproject.org/
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intervention trials. We also investigated studies of the prevalence of conditions associated with 
malaria when presented as part of investigations of anaemia, haemoglobinopathies, blood 
transfusion or nutritional status to identify coincidental reporting of malaria prevalence. In 
addition, it was common practice during early anti-malarial drug sensitivity protocols to screen 
community members or school attendees to recruit infected individuals into post-treatment 
follow-up surveys, often data from the survey sites selected present the numbers screened and 
positive. Surveys of febrile populations or those attending clinics were excluded.  
 
Publications with titles or abstracts suggestive of possible parasite data were either downloaded 
from journal archives where these have been made Open Access (OA) or sourced from HINARI 
[122]. If publications were not available OA from HINARI we visited UK library archives at the 
London School of Hygiene and Tropical Medicine, the Liverpool School of Tropical Medicine, the 
Bodleian library at the University of Oxford or the Library at the Institute Pasteur, Paris to obtain 
copies. References not found following these searches were requested using world catalogue 
searches through the Oxford libraries at a per-page cost.  
 
All publications from which data were extracted were cross-referenced using the bibliographies 
for additional sources that may have been missed or that may correspond to unpublished or ‘grey’ 
literature, not controlled by commercial publishers. Authors of peer-reviewed papers were often 
contacted to enquire about additional information within their paper and directions to other 
possible unpublished work in their geographic area or from their institution. 
 
4.4 Other data sources 
 
National household sample surveys that have included parasite prevalence have been described 
in Section 3. Data from these surveys are either available in downloadable formats from the ICF 
Measure programme or have been provided to the INFORM project by national malaria control 
programmes as part of collaborative agreements. For other possible unpublished, site-specific 
data on malaria prevalence we reviewed web-sites and contacted Non-Governmental 
Organizations (NGO) working across Africa who may have undertaken health assessments that 
included parasitological investigations of communities where they worked. These included 
Médecins sans Frontières [123], MERLIN [124], the Carter Center [125], The Food Security and 
Nutrition Analysis Unit - Somalia (FSNAU) [126], Shape Consulting [127], Save The Children [128], 
the Malaria Consortium [129] and MENTOR [130]. Contacts through these agencies led to 
identification of data from sites in Guinea, Sierra Leone, Côte d’Ivoire, Tanzania, Liberia, Somalia, 
Kenya, Uganda, Nigeria, Ethiopia, Mali and South Sudan.  
 
Tropical Medicine and malaria meeting abstract books were identified from as many sources as 
possible produced as part of national and international conferences and congresses. These were 
used to signal possible data that were followed up through correspondence with abstract authors.  
 
Our regional presence and connections to the wider African malaria research community has 
created an awareness of the purpose and ambition of malaria mapping research first started in 
1996 under the MARA/ARMA collaboration [3,5]. This regional connectivity of research scientists 

http://www.fsnau.org]/
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was used to directly contact colleagues working on the epidemiology of malaria to seek 
disaggregated site-specific and often unpublished data. The willingness to share unpublished 
parasite survey data has been unprecedented, by 1st July 2015 over 700 individual scientists and 
public health specialists have contributed disaggregated information on published data, 
unpublished data or have assisted in the location of sampled communities across Africa, all are 
acknowledged in the accompanying Annex and on the INFORM website [131].  
 
Most notable in helping provide unpublished data have been the regional malaria research 
institutes and their collaborating partners including: The Medical Research Council Laboratories 
(The Gambia), the Kenyan Medical Research Institute collaborative partnerships with the 
Wellcome Trust/University of Oxford, US Centers for Disease Control, Nagasaki University and 
Walter Reed (Kenya), the Malaria Research Training Centre (Mali), Uganda Malaria Surveillance 
Project (Uganda), Ifakara Health Institute's collaborative partnerships with the Swiss Tropical 
Institute, London School of Hygiene and Tropical Medicine and US Centers for Disease Control 
(Tanzania), Dar es Salaam Urban Malaria Control Project (Tanzania), National Medical Research 
Institute at Amani (Tanzania), Institut Pasteur (Madagascar),L’Institut de Recherche pour le 
développement (Senegal), Centre de Recherché en Santé de Nouna (Burkina Faso), Institute for 
Endemic Diseases, University of Khartoum (Sudan), Blue Nile Health Project-Giezera State 
University (Sudan), Centro Investigaco Saude Angola (Angola), Liverpool School of Tropical 
Medicine, Wellcome Trust and College of Medicine, University of Malawi collaborative programme 
(Malawi), South African Medical Research Council (South Africa, Mozambique and Swaziland), 
Swiss Tropical and Public Health Institute's collaborative programme (Côte D'Ivoire), US Centers 
for Disease Control collaborative programme (Togo), Prince Leopold Institute's country level 
collaborative partnerships (Burundi, Benin and Rwanda), Malaria Institute at Macha (Zambia), 
Medical Research Centre/Uganda Virus Research Institute (Uganda) and the Southern African 
Malaria Consortium (Zimbabwe).  
 

5. Survey data abstraction 
 
5.1 Minimum data requirements 
 
From each of the survey reports the minimum required data fields for each record were: 
description of the study area (name, administrative divisions and geographical coordinates, if 
available), the dates of start and end of the survey (month and year) and information about blood 
examination (number of individuals tested, number positive for Plasmodium infections by species), 
the methods used to detect infection (microscopy, Rapid Diagnostic Tests (RDTs), Polymerase 
Chain Reaction (PCR) or combinations) and the lowest and highest age in the surveyed population.  
 
For data derived from randomized controlled intervention trials, data were only selected when 
described for baseline, pre-intervention and subsequent follow-up cross-sectional surveys among 
control populations. When cohorts of individuals were surveyed repeatedly in time we 
endeavoured to include only the first survey and subsequent surveys if these were separated by 
at least five months from the initial survey to avoid dependence between observations based on 
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treatment of preceding infected individuals. If it was not possible to disaggregate repeat surveys 
these were finally excluded from the analysis.  
 
Several countries maintained mass-blood surveys after they had reached consolidation phases of 
elimination. The duration of the pre-elimination, attack, consolidation and maintenance phases of 
elimination varied between countries [47]. We have chosen to exclude data that were sampled 
after dates that eliminating countries had begun to use case-incidence derived annual parasite 
index or where mass blood surveys were used to prove absence of transmission in Algeria (1967), 
Egypt (1965), Libya (1967), Mauritius (1957), Morocco (1969), Reunion (1953) and Tunisia (1968).  
 
Occasionally, reports presented the total numbers of people examined across a number of villages 
and only the percentage positive per village; here we assumed the denominator per village to be 
equivalent to the total examined divided by the total number of villages. It was possible to 
establish the year of every survey; however, the month of survey was occasionally not possible to 
define from the survey report. Here we used descriptions of "wet" and "dry" season, first or second 
school term or other information to make an approximation of the month of survey and included 
a record of this assumption. Some survey results were reported as an aggregate in space (e.g. a 
single PfPR for a group of villages) or time (e.g. a mean PfPR estimated from four different surveys 
conducted over time). In such cases we either sought additional reports of the same surveys with 
higher spatial or temporal resolution. Where this was not possible and where clusters of villages 
exceeded 5 km2 we excluded the record from the analysis (see below). Where additional 
information to provide unique time, village specific data was necessary we contacted authors to 
provide any missing information.  
 
5.2 Methods of parasite detection 
 
Given its ubiquity as a means for malaria diagnosis, the preferred parasite detection method was 
microscopy. No differentiation was made between light and fluorescent microscopy. The quality 
of slide reading [132,133], variations in sensitivity/specificity between RDTs [134], the ability of 
field teams to reliably read RDTs [135-138] or variations based on the selection of primers for PCR 
[139] all influence descriptions of prevalence and will have intrinsic variance between surveys 
included in the database. RDTs have been shown to yield higher false positive rates than 
microscopy [134,140,141] but seem to stratify both the lowest (<1% parasite rate) and highest (> 
50% parasite rate) more accurately compared to routine microscopy [133,141]. An analysis of a 
large collection of community parasite rate data have shown that there was minimal difference in 
estimates of overall mean P. falciparum prevalence in matched paired analysis of community 
survey data that used microscopy and RDT for parasite examination [46]. Nevertheless, the 
differences between RDTs and microscopy in their ability to detect low grade infections when 
managed under routine conditions remains an inherent systematic bias in the data [141] that we 
are unable to control for; equally we are unable to control for the quality between survey 
investigations using only microscopy.  
 
The largest problem of microscopy, when mounted as part of national sample surveys, has been 
the quality of slide preparation (staining and storage) and/or the guarantees of quality controlled 
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(QC) slide reading. Here we have had to make several value judgements in consultation with those 
responsible for the national surveys. For example national household surveys in Sudan, Somalia, 
Malawi and Angola we elected to include RDT data over slide read estimates of infection 
prevalence, whereas examples such as Kenya and Uganda we were assured of the QC expert slide 
reading from laboratory assistant aided blood sampling during malaria indicator surveys. There 
has been no hard and fast rules applied to these decisions, rather where evidence has been 
provided to use slides over RDTs we have done so.     
 
5.3 Survey location geo-coding 
 
Data geo-coding, defining a decimal longitude and latitude for each survey location, was a 
particularly demanding task. According to their spatial representation, data were classified as 
individual villages, communities or schools or a collection of communities within a definable area, 
corresponding to an area within a 5 km grid or approximately 0.05 decimal degrees at the equator. 
Where possible we aimed to retain disaggregated village, "point" level data rather than data across 
a "wide-area". Where data were reported across communities that exceeded at 5 km grid we 
regarded these as too low a spatial resolution, with significant possible variation within the 
polygon of information to be excluded when using advanced geo-statistical modeling. In practice 
this was a difficult criterion to audit as most survey reports did not provide enough detail on the 
size of the area surveyed. 
 
More recent use of Global Positioning Systems (GPS) during survey work does enable a re-
aggregation of household survey data with greater precision and useful in maintaining 5 km grid 
criteria while combining clusters of small sample sizes in space. The use of GPS to record longitudes 
and latitudes has been an important addition to national household sample surveys since circa 
2007 [142]. However, in DHS household surveys managed by the ICF-MEASURE programme a GPS 
coordinate displacement process is carried out so that for urban clusters a displacement is 
introduced at a distance up to 2 km, which rarely effects the overall accuracy for modeling 
purposes as it is within the urban extent. For rural clusters a displacement is made up to 5 km, 
with a further, randomly-selected 1% of rural clusters displaced a distance up to 10 km. Here we 
have reviewed every rural cluster using Google Earth to examine the extent to which rural clusters 
might have been displaced to unpopulated areas and re-positioned to the nearest populated 
settlement.  
 
To position each survey location where GPS coordinates were not available we used a variety of 
digital resources, amongst which the most useful were Microsoft Encarta Encyclopedia (Microsoft, 
2004) and Google Earth (Google, 2009). Other sources of digital place name archives routinely 
used included GEOnet Names Server of the National Geospatial-Intelligence Agency, USA [143]; 
Falling Rain Genomics’ Global Gazetteer [144]; Alexandria Digital Library prepared by University of 
California, USA [145]; African Data Sampler [146]; MapCarta [147]; Maplandia [148]; Global 
geodatabase-cities [149]; Open Street Map [150]; VMAP0 [151] and IslamicFinder [152]. 
 
Across Africa a number of national digital, GPS confirmed, place-name gazetteers exist for 
populated places, health facilities or schools. These are increasing in number, precision and 
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coverage. These were obtained on request from national census bureau’s, ministries of education 
and health and NGO partners and proved to be valuable locating communities in Burkina Faso, 
Kenya, The Gambia, Mozambique, Madagascar, Somalia, Malawi, Mauritania, Ghana, Niger, 
Namibia, Senegal, Somalia, South Africa, Tanzania, Uganda, Zambia and Zanzibar.  
 
Although standard nomenclatures and unique naming strategies are attempted in digital 
gazetteers [153], these are difficult to achieve at national levels where spellings change between 
authors, overtime and where the same place names are replicated across a country. As such, 
during the data extraction, each data point was recorded with as much geographic information 
from the source as possible and this was used during the geo-positioning, for example checking 
the geo-coding placed the survey location in the administrative units described in the report or 
corresponded to other details in the report on distance to rivers or towns when displayed on 
Google Earth. While in theory GPS coordinates should represent an unambiguous spatial location, 
these required careful re-checking to ensure that the survey location matched the GPS 
coordinates. As routine we therefore rechecked all GPS data from all sources using place names 
and/or Google Earth to ensure coordinates were located on communities.  
 
All coordinates were subject to a final check using second level administrative boundary Global 
Administrative Units Layers (GAUL) spatial database developed and revised in 2008 by Food and 
Agriculture Organization (FAO) of the United Nations [154]. The spatial selection tool in ArcGIS 
10.1 (ESRI, USA) was used to verify points whether along the coastline were located on land as 
defined by GAUL 2008. The Global lakes and Wetlands (GLWD) database developed by the World 
Wildlife Fund [155] was used to ensure inland points were positioned on land and not waterbodies. 
Here we aimed to identify survey coordinates that fell slightly off the coastline, located on the 
river or in incorrect administrative units, every anomaly was re-checked and re-positioned using 
small shifts in combination with Google Earth. 
 
5.4 Defining national boundaries 
 
At the end of World War II in 1945, nearly every country in Africa was subject to colonial rule or 
administration. Every country on mainland Africa is now independent, while a few islands remain 
under European administration (Reunion and Mayotte). There are currently 55 independent 
States, 53 are members of the African Union. Throughout this report we use the current names 
and boundaries of nation states in Africa, rather than pre-independence nomenclature and 
boundaries. Throughout we have used as a basis for delineating national boundaries provided 
under UN sponsored boundary digital processing [156]. As such we treat South Sudan separate 
from The Republic of Sudan and Eritrea separate from Ethiopia. There are many disputed areas of 
Africa, claimed by neighboring countries and remain unresolved [157]. For the purposes of our 
work we have treated the Ilemi Triangle as part of Kenya's Turkana region. We have regarded 
Walvis Bay in Namibia as always being part of Namibia, despite being a territory of South Africa 
for many years since Namibia's independence in 1990. Two small territories within the Kingdom 
of Morocco continue to be occupied by Spain in the North West (Ceuta) and North-East (Melilla) 
on the Mediterranean coastline, however, we considered part of the Kingdom approximating to 
its Ottoman extent before 1912. We treat the Sinai Peninsula as permanently part of The United 
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Arab Republic of Egypt. Without making any political judgments we regard the region Abeyi as part 
of the Republic of Sudan, however, in national mapped products both countries include this 
region. The Hala'ib Triangle on the Sudan-Egyptian border we treat as part of Sudan, although that 
since 2010 Egypt controls this area as part of its Red Sea State. The Bakassi region, a disputed 
border territory on the Atlantic coast between Nigeria and Cameroon we treat as part of Nigeria, 
despite final implementation of agreements for Cameroonian administration in 2014. The island 
groups of Bioko/Annobin and Zanzibar are treated separately from mainland Equatorial Guinea 
and Tanzania respectively. These island groups have historically had different malaria control plans 
and elimination ambitions to their mainland counterparts. 
 
5.5 Age standardization 
 
Where age was not specified in the report for each survey but stated that the entire village or 
primary school children examined we assumed age ranges to be 0-99 years or 5-14 years 
respectively. There was a large diversity in the age ranges of sampled populations between 
studies. To make any meaningful comparisons in time and space a single standardized age range 
is required. Correction to a standard age for Plasmodium falciparum is possible based on the 
observation and theory of infectious diseases where immunity is acquired following repeated 
exposure from birth. We have adapted catalytic conversion Muench models, first used in malaria 
by Pull & Grab in the 1970s [158], into static equations in R-script that uses the lower and upper 
range of the sample and the overall prevalence to transform into a predicted estimate in children 
aged 2-10 years, PfPR2-10 [96]. 
 
5.6 Sample size restrictions 
 
Sample size is inversely related to prevalence where, at low sample sizes, biases in prevalence 
estimates are introduced, dependent on the true prevalence of the population and translates into 
large standard errors [159]. There is a critical threshold of between 10 and 20 individuals sampled, 
below which the standard error increases exponentially in most surveys of parasitic infections and 
the curve starts to flatten at a sample size of about 50 and reaches an asymptote at about 100 
[160]. The sample size of individual survey samples is also important in the derivation of 
correlations with covariates of endemicity, in testing plausible associations between say rainfall 
and prevalence during covariate selection small, imprecise samples can lead to over-fitting. We 
aimed to combine communities in close proximity where any village had less than 10 people 
sampled and where communities were within 5 km of each other, sampled at exactly the same 
time by the same investigators.  
 

6. Data sharing, data access 
 
The data assembled for this study are part of a wider initiative to support national governments 
with evidence platforms to design malaria control, the INFORM project [131,161] supported by 
the Department for International Development, UK and The Wellcome Trust. The geo-coded 
parasite prevalence data from published, archived and unpublished data assembled into carefully 
curated databases must be owned and subsequently managed by malaria control departments 
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within national ministries of health. National research and ministry of health survey data are the 
property of national governments. More often than not most ministries of health do not have 
access to the full range of malaria data potentially available within their own country. The aim 
therefore is to use the INFORM project to build an ownership of national malaria data and make 
available all assembled data to Ministries of Health across Africa and the regional technical 
advisors of the World Health organization. As such national governments will become the 
custodians of their own national data and have full responsibility for its distribution to national, 
regional and international scientists and control partners.  
 

  



21 
 

7. References 
 
1. Snow RW (2014). Sixty years trying to define the malaria burden in Africa: have we made any progress? 

BMC Medicine, 12: 227 
 
2. Noor AM, Kinyoki DK, Mundia CW, Kabaria CW, Wambua JM, Alegana VA, Fall IS, Snow RW (2014). The 

changing risk of Plasmodium falciparum malaria infection in Africa: 2000–10: a spatial and temporal 
analysis of transmission intensity. Lancet, 383: 1739-1747 

 
3. Snow RW, Marsh K, le Sueur D (1996). The need for maps of transmission intensity to guide malaria 

control in Africa. Parasitology Today, 12: 455–457 
 
4. MARA/ARMA (1998). Towards an atlas of malaria risk in Africa. First technical report of the MARA/ARMA 

collaboration. Durban, South Africa; https://idl-
bnc.idrc.ca/dspace/bitstream/10625/31644/1/114833.pdf 

 
5. Le Sueur D, Binka F, Lengeler C, de Savigny D, Teuscher T, Toure Y, Snow RW (1997). An atlas of malaria in 

Africa. Africa Health, 19: 23-24 
 
6. Trape JF & Rogier C (1996). Combating Malaria morbidity and mortality by reducing transmission. 

Parasitology Today, 12: 236-240 
 
7. Snow RW, Omumbo JA, Lowe B, Molyneux SM, Obiero JO, Palmer A, Weber MW, Pinder M, Nahlen B, 

Obonyo C, Newbold C, Gupta S, Marsh K (1997). Relation between severe malaria morbidity in children 
and level of Plasmodium falciparum transmission in Africa. Lancet, 349: 1650-1654 

 
8. Ghani AC, Sutherland CJ, Riley EM, Drakeley CJ, Griffin JT, Gosling RD, Filipe JAN (2009). Loss of population 

levels of immunity to malaria as a result of exposure reducing interventions: consequences for 
interpretation of disease trends. PLoS One, 4: e4383 

 
9. Okiro EA, Al-Taiar A, Reyburn H, Idro R, Berkley J, Nokes DJ, Snow RW (2009). Age patterns of severe 

paediatric malaria and their relationship to Plasmodium falciparum transmission intensity. Malaria 
Journal, 8: 4 

 
10. Carneiro I, Roca-Feltrer A, Griffin JT, Smith L, Tanner M, Armstrong Schellenberg J, Greenwood BM, 

Schellenberg D (2010). Age-patterns of malaria vary with severity, transmission intensity and 
seasonality in sub-Saharan Africa: A systematic review and pooled analysis. PLoS One, 5: e8988 

 
11. Griffin JT, Hollingsworth TD, Reyburn H, Drakeley CJ, Riley EM, Ghani AC (2014). Gradual acquisition of 

immunity to severe malaria with increasing exposure. Proceedings of the Royal Society B,  282: 
20142657 

 
12. Snow RW (2015). Global malaria eradication and the importance of Plasmodium falciparum 

epidemiology in Africa. BMC Medicine, 13: 23 
 



22 
 

13. Smith T, Maire N, Ross A, Penny M, Chitnis N, Schapira A, Studer A, Genton B, Lengeler C, Tediosi F, de 
Savigny D, Tanner M (2008). Towards a comprehensive simulation model of malaria epidemiology and 
control. Parasitology, 135: 1507–1516 

 
14. Smith DL, Noor AM, Hay SI, Snow RW (2009). Predicting changing malaria risk after expanded insecticide 

treated net coverage in Africa. Trends in Parasitology, 25: 511–516 
 
15. Griffin JT, Hollingsworth D, Okell LC, Churcher TS, White M, Hinsley W, Bousema T, Drakeley CJ, 

Ferguson NM, Basanez MG, Ghani AC (2010). Reducing Plasmodium falciparum malaria transmission 
in Africa: a model based evaluation of intervention strategies. PLoS Medicine, 7: e1000324 

 
16. Chitnis N, Schapira A, Smith T, Steketee R (2010). Comparing the effectiveness of malaria vector-control 

interventions through a mathematical model. American Journal of Tropical Medicine & Hygiene, 83: 
230–240 

 
17. World Health Organization (2014). From malaria control to malaria elimination, a manual for 

Elimination Scenario Planning. Global Malaria Programme, World Health Organization, Geneva, April 
2014 

 
18. Gerardin J, Eckhoff P, Wenger EA (2015). Mass campaigns with antimalarial drugs: a modelling 

comparison of artemether-lumefantrine and DHA-piperaquine with and without primaquine as tools 
for malaria control and elimination. BMC Infectious Diseases, 15: 144 

 
19. Okell LC, Drakeley CJ, Bousema T, Whitty CJM, Ghani AC (2008). Modelling the impact of artemisinin 

combination therapy and long-acting treatments on malaria transmission intensity. PLoS Medicine, 5: 
e226 

 
20. Guyatt HL & Snow RW (2001). Malaria in pregnancy as an indirect cause of infant mortality in sub-Saharan 

Africa. Transactions of Royal Society of Tropical Medicine & Hygiene, 95: 569-576 
 
21. Desai M, ter Kuile FO, Nosten F, McGready R, Asamoa K, Brabin B, Newman R (2007). Epidemiology and 

burden of malaria in pregnancy. Lancet Infectious Diseases, 7: 93–104 
 
22. van Eijk A, Hill J, Alegana VA, Kirui V, Gething PW, ter Kuile F, Snow RW (2011). Coverage of malaria 

protection in pregnant women in sub-Saharan Africa: a synthesis and analysis of national survey data. 
Lancet Infectious Diseases, 11: 190-207 

 
23. MPAC (2012) www.who.int/malaria/mpac/sep2012/mpac_mip_erg_sep2012.pdf 
 
24. MPAC (2013). www.who.int/malaria/mpac/mpac_sep13_erg_ipt_malaria_pregnancy_report.pdf 
 
25. Meremikwu  MM, Donegan  S, Sinclair D, Esu E, Oringanje, C (2012). Intermittent preventive treatment 

for malaria in children living in areas with seasonal transmission. Cochrane Database Systematic 
Reviews, 2, CD003756 

 
26. Cairns M, Roca-Feltrer A, Garske T, Wilson AL, Diallo D, Milligan PJ, Ghani AC, Greenwood BM (2012). 

Estimating the potential public health impact of seasonal malaria chemoprevention in African 
children. Nature Communications, 3: 881 



23 
 

 
27. Noor AM, Kibuchi E, Mitto B, Coulibaly D, Doumbo OK, Snow RW (2015). A spatial decision support 

framework for sub-national targeting of seasonal malaria chemoprevention in the Sahel. Under 
review 

 
28. Smith DL, McKenzie FE, Snow RW, Hay SI (2007a). Revisiting the basic reproductive number for malaria 

and its implications for malaria control. PLoS Biology, 5: e42 
 
29. Hay SI, Smith DL, Snow RW (2008). Measuring malaria endemicity from intense to interrupted 

transmission. Lancet Infectious Diseases, 8: 369-378 
 
30. Moonen B, Cohen JM, Snow RW, Slutsker L, Drakeley C, Smith DL, Abeyasinghe R, Rodriguez López MH, 

Maharaj R, Tanner M, Targett G (2010). Operational strategies to achieve and maintain malaria 
elimination. Lancet, 376: 1592-1603 

 
31. World Health Organization (2012a). Disease surveillance for malaria control: Operational manual. WHO, 

Geneva 
 
32. World Health Organization (2012b). Disease surveillance for malaria elimination: Operational manual. 

WHO, Geneva 
 
33. Cohen JM, Moonen B, Snow RW, Smith DL (2010). How absolute is zero? An evaluation of historical and 

current definitions of malaria elimination. Malaria Journal, 9: 213 
 
34. Molineaux L, Muir DA, Spencer HC, Wernsdorfer WH  (1988). The epidemiology of malaria and its 

measurement. Malaria: Principles and Practice of Malariology. W. Wernsdorfer and I. McGregor. 
London, Churchill Livingstone. 2: 999-1089 

 
35. Tusting LS, Bousema T, Smith DL, Drakeley C (2014). Measuring changes in Plasmodium falciparum 

transmission: precision, accuracy and costs of metrics. Advances in Parasitology, 84: 151-208 
 
36. Metselaar D & van Thiel PH (1959). Classification of malaria. Tropical Geographic Medicine, 11: 157–

161 
 
37. Macdonald G & Göeckel GW (1964). The malaria parasite rate and interruption of transmission. Bulletin 

of World Health Organization, 31: 365–377 
 
38. Lysenko AJ & Semashko IN (1968). Geography of malaria. A medico-geographic profile of an ancient 

disease. In: Lebedew AW, ed. Itogi Nauki: Medicinskaja Geografija. Moscow, USSR: Academy of 
Sciences, pp 25–146 

 
39. Macdonald G (1957). The epidemiology and control of malaria. Oxford University Press 
 
40. Pampana E (1969). A textbook on malaria eradication. Oxford: Oxford University Press 
 
41. Pull JH (1972). Malaria surveillance methods, their uses and limitations. American Journal of Tropical 

Medicine & Hygiene, 21: 651-657 
 



24 
 

42. World Health Organization (1950). Report on the malaria conference in equatorial Africa. Held under 
the joint auspices of the World Health Organization and of the commission for technical co-operation 
in Africa south of the Sahara. Kampala, Uganda, 27 November–9 December, 1950 

 
43. Yekutiel P (1960). Problems of epidemiology in malaria eradication. Bulletin of the World Health 

Organization, 22: 669-683 
 
44. Macdonald G (1952). The analysis of equilibrium in malaria. Tropical Diseases Bulletin, 49: 813-1129 
 
45. Hay SI, Guerra CA, Gething PW, Patil AP, Tatem AJ, Noor AM, Kabaria CW, Manh BH, Elyazar IRF, Brooker 

S, Smith DL, Moyeed RA, Snow RW (2009). A world malaria map: Plasmodium falciparum endemicity 
in 2007. PLoS Medicine, 6: e1000048 

 
46. Gething PW, Patil AP, Smith DL, Guerra CA, Elyazar IRF, Johnston GL, Tatem AJ, Hay SI (2011). A new 

world malaria map: Plasmodium falciparum endemicity in 2010. Malaria Journal, 10: 378 
 
47. Snow RW, Amratia P, Kabaria CW, Noor AM, Marsh K (2012). The changing limits and incidence of 

malaria in Africa: 1939-2009. Advances in Parasitology, 78: 169-262 
 
48. Black RH (1968). Manual of epidemiology and epidemiological services in malaria programmes. World 

Health Organization, Geneva 
 
49. Ray AP & Beljaev AE (1984). Epidemiological surveillance: a tool for assessment of malaria and its 

control. Journal of Communicable Disease, 16: 197–207 
 
50. Omumbo JA, Noor AM, Fall IS, Snow RW (2013). How well are malaria maps used to design and finance 

malaria control in Africa? PLoS One, 8: e53198 
 
51. Alegana VA, Atkinson PM, Wright JA, Kamwi R, Kakokele S, Snow RW, Noor AM (2013). Estimation of 

malaria incidence in northern Namibia in 2009 using Bayesian Conditional-Autoregressive Spatial-
Temporal Models. Spatial & Spatial Temporal Epidemiology, 7: 25-36 

 
52. Bennett A, Yukich J, Miller JM, Vounatsou P, Hamainza B, Ingwe MI, Moonga HB, Kamuliwo M, Keating 

J, Smith TA, Steketee RW, Eisele TP (2014). A methodological framework for the improved use of 
routine health system data to evaluate national malaria control programs: evidence from Zambia. 
Population & Health Metrics, 12: 30 

 
53. Moonasar D, Morris N, Kleinschmidt I, Maharaj R, Raman J, Mayet NT, Benson FG, Durrheim DN, 

Blumberg L (2013). What will move malaria control to elimination in South Africa? South African 
Medical Journal, 103 (10 Suppl 2): 801-806 

 
54. Cohen JM, Dlamini S, Novotny JM, Kandula D, Kunene S, Tatem AJ (2013). Rapid case-based mapping of 

seasonal malaria transmission risk for strategic elimination planning in Swaziland. Malaria Journal, 12: 
61 

 
55. Zanzibar Malaria Control Programme (2011). Zanzibar Malaria Performance Review. September 2011. 

ZMCP, Ministry of Health, Revolutionary Government of Zanzibar 
 



25 
 

56. Ministry of Health [Cape Verde], World Health Organization and the University of California, San 
Francisco (2012). Eliminating malaria. Moving towards sustainable elimination in Cape Verde, Geneva: 
The World Health Organization; 
http://apps.who.int/iris/bitstream/10665/75849/1/9789241504386_eng.pdf?ua=1 

 
57. Littrell M, Sow GD, Ngom A, Ba M, Mboup BM, Dieye Y, Mutombo B, Earle D, Steketee RW (2013). Case 

investigation and reactive case detection for malaria elimination in northern Senegal. Malaria Journal, 
12: 331 

 
58. Thiroux D A & D'Anfreville D L (1908). Le paludisme au Sénégal pendant les années 1905-1906. 

Gouvernement General de l'Afrique Occidentale Francaise, Laboratorie de bacteriologie de Saint-
Louis, Published Libraire JB Bailliere et Fils, Paris 1908 

 
59. Government General de L'Algérie (1908). Campagne Antipaludique de 1908; unpublished document 

available in Wellcome Library, Euston Road, London, UK,  FX.134.AA9 
 
60. Government of Gold Coast (1914). Medical & Sanitary Report for the year 1913. Waterlow & Sons, 

London 
 
61. Mansfield-Aders W (1927). Notes on malaria and filariasis in the Zanzibar Protectorate. Transactions of 

the Royal Society of Tropical Medicine & Hygiene, 30: 207-214 
 
62. Colony of Mauritius (1923-1925). Annual Reports on the Medical and Health Department.  
 
63. Swaroop S, Gilroy AB, Uemura K (1966). Statistical methods in malaria eradication. Monograph Series 

of World Health Organization, 51: 164 
 
64. Barber MA & Rice JB (1937). A survey of malaria in Egypt. American Journal of Tropical Medicine & 

Hygiene, 17: 413-436 
 
65. De Meira MT, Simões TS, Pinto Nogueira JF (1948). Observações sobre sezonismo nas ilhas do Sal, Boa 

Vista e S. Nicolau (Cabo Verde). Anais do Instituto de Medicina Tropical, 3: 213-237 
 
66. Young MD & Johnson TH (1949). A malaria survey of Liberia. Journal of National Malaria Society, 8: 247-

266 
 
67. De Meillon B (1951). Malaria survey of South-West Africa. Bulletin of the World Health Organization, 4: 

333–417 
 
68. Houel G & Donadille F (1953). Vingt ans de lutte antipaludique au Maroc. Bulletin de l’Institut d’Hygiene 

du Maroc, 13: 3-51 
 
69. Soeiro A (1952). O sezonismo em Moçambique : contribuição para o estudo epidemiológico. Anais do 

Instituto de Medicina Tropical, 9: 343-389 
 
70. Soeiro A (1959). Relactório da actividade do Instituto de Investigação Médica de Moçambique em 1958 

e plano de trabalhos para o ano de 1960. Anais Intstituto de Higiene e Medicina Tropical, 16: 573-611 
 



26 
 

71. Bernard PM (1954). Trois ans de lutte antipaludique à Madagascar. Bulletin de Madagascar, Publication 
Mensuelle du Service General De information du Haut-Commissariat, no. 96 

 
72. Cambournac FJC, Gandara AF, Pena AJ, Teixeira EWLG (1955). Subsidios para o inquerito malariologico 

em Angola. Anais do Instituto de Medicina Tropical, 12: 121-153  
 
73. Anon (1954). Campagne antipaludique au Dahomey. Map found in Benin box in WHO Archives Geneva 

August 2012 
 
74. Languillon J (1957). Carte épidémiologique du paludisme au Cameroun. Bulletin de la Société de 

Pathologie Exotique, 50: 585 - 600  
 
75. Alves W (1958). Malaria parasite rates in Southern Rhodesia: May-September 1956. Bulletin of the 

World Health Organization, 19: 69-74 
 
76. Lariviere M, Hocquet P, Abonnenc E (1961). Résultats d’une enquête palustre dans la république du 

Sénégal. Indices plasmodiques chez les enfants en milieu rural. Bulletin de la Société Médicale 
d’Afrique Noire de Langue Française, 6: 386-403 

 
77. Wernsdorfer G & Wernsdorfer W (1967). Malaria in the middle Nile basin and its bordering regions. Z 

Tropenmed Parasitol, 18: 17-44 
 
78. Rishikesh N & Fahmy Y (1961). Quarterly report April-June 1961 Republic of Somalia pre-eradication 

survey; World Health Organization Unpublished Report, WHO Archives, Geneva, Switzerland 
 
79. Rishikesh N, Payne D, Fahmy Y (1961). Quarterly report for the period January-March 1961. World 

Health Organization Unpublished Report, WHO Archives, Geneva, Switzerland 
 
80. Bechuanaland Protectorate (1958-1963). Annual Medical and Sanitary Reports for the Protectorate for 

the years 1958-1963. Government Printers, Gaborone 
 
81. Craig MH, Sharp BL, Mabaso MLH, Kleinschmidt I (2007). Developing a spatial-statistical model and map 

of historical malaria prevalence in Botswana using a staged variable selection procedure. International 
Journal of Health Geographics, 6: 44 

 
82. Cano VI (1971). Développement des services de santé de base (Paludisme). World Health Organization, 

AFR/MAL/112 
 
83. Barbie Y & Timbila R (1964). Notes sur le paludisme en République Islamique de Mauritanie. Medicine 

Tropicale, 24: 427-435 
 
84. Khromov A & Privault R (1965). Programme du pre-eradication du paludisme. Rapport trimestriel, 4th 

trimestre 1965 (Sep-Oct-Nov). WHO Mauritanie; World Health Organization, Unpublished document; 
WHO Archives, Geneva 

 
85. Beltran O (1966).  Malaria pre-eradication project Sierra Leone-19, fourth quarterly field report. October 

- December 1966. Government of Sierra Leone & World Health Organization 
 



27 
 

86. Guy Y & Gassabi R (1967). Les perspectives de l'éradication du paludisme en Algérie. Archives de 
L'Institut Pastuer D'Algerie, 45: 72-88 

 
87. Chand D, Garzen JB, Bahar R, Rishikesh N (1964). Malaria Eradication Service Ethiopia 14 (c): Quarterly 

Report, 1 October to 31 December 1964. World Health Organization, unpublished document, Geneva 
Archives 

 
88. Chand D, Garzon JB, Bahar R, Rishiskesh N (1965). Quarterly report covering period 1 October to 31 

December 1964. Project Ethiopia 0014; dated 9th february 1965; World Health Organization, 
unpublished document, Geneva Archives 

 
89. Onori E (1967). Distribution of Plasmodium ovale in the Eastern, Western and Northern regions of 

Uganda. Bulletin of the World Health Organization, 37: 665-668 
 
90. Wenlock (1978). The incidence of Plasmodium parasites in rural Zambia. East African Medical Journal, 

55: 268-276 
 
91. Escudie A & Hamon J (1961). Paludisme en Afrique Occidentale d'expression Française. Medicine 

Tropicale, 21: 661-687 
 
92. RBM-MERG - http://www.rbm.who.int/mechanisms/merg.html 
 
93. Corsi DJ, Neuman M, Finlay JE, Subramanian SV (2012) Demographic and health surveys: a profile. 

International Journal of Epidemiology, 41: 1602-1613 
 
94. Measure http://www.measuredhs.com/Data/ 
 
95. UNICEF http://www.unicef.org/statistics/index_24302.html 
 
96. Smith DL, Guerra CA, Snow RW, Hay SI (2007b). Standardizing estimates of malaria prevalence. Malaria 

Journal, 6: 131 
 
97. Brooker S, Kolaczinski JH, Gitonga CW, Noor AM, Snow RW (2009) The use of schools for malaria 

surveillance and programme evaluation in Africa. Malaria Journal, 8: 231 
 
98. Stevenson JC, Stresman GH, Gitonga CW, Gillig J, Owaga C, Marube E, Odongo W, Okoth A, China P, 

Oriango R, Brooker SJ, Bousema T, Drakeley C, Cox J (2013). Reliability of school surveys in estimating 
geographic variation in malaria transmission in the western Kenyan highlands. PLoS One, 8: e77641 

 
99. De Zulueta J, Kafuko GW, Cullen JR (1963). An investigation of the annual cycle of malaria in Masaka 

district (Uganda). East African Medical Journal, 40: 469-488 
 
100. Najera JA, Shidrawi GR, Gibson FD, Stafford JS (1967). A large-scale field trial of malathion as an 

insecticide for antimalarial work in Southern Uganda. Bulletin of the World Health Organization, 36: 
913-935 

 
101. Storey J (1972). A review of malaria work in Sierra Leone 1900 to 1964. West African Medical Journal, 

27: 57-68 



28 
 

 
102. Gitonga CW, Karanja PN, Kihara J, Mwjame M, Juma E, Snow RW, Noor AM, Brooker S (2010). 

Implementing school malaria surveys in Kenya: towards a nationwide surveillance system. Malaria 
Journal, 9: 306 

 
103. Gitonga CW, Edwards T, Karanja PN, Noor AM, Snow RW, Brooker S (2012). Plasmodium infection, 

anaemia and mosquito net use among school children across different settings in Kenya. Tropical 
Medicine & International Health, 17: 858–870 

 
104. Houngbedji CA, N Dri PB, Hürlimann E, Yapi RB, Silué KD, Soro G, Koudou BG, Acka CA, Assi S, Vounatsou 

P, N Goran EK, Fantodji A, Utzinger J, Raso G (2015). Disparities of Plasmodium falciparum infection, 
malaria-related morbidity and access to malaria prevention and treatment among school-aged 
children: a national cross-sectional survey in Cote d'Ivoire. Malaria Journal, 14: 7 

 
105. Ashton R, Kefyalew T, Tesfaye G, Pullan R, Yadeta D, Reithinger R, Kolaczinski J, Brooker S (2010). 

School-based surveys of malaria in Oromia Regional State Ethiopia: towards a map of malaria risk. 
Federal Ministry of Health, Ethiopia 

 
106. Takem EN, Affara M, Amambua-Ngwa A, Okebe J, Ceesay SJ, Jawara M, Oriero E, Nwakanma D, Pinder 

M, Clifford C, Taal M, Sowe M, Suso P, Mendy A, Mbaye A, Drakeley C, D'Alessandro U (2013). 
Detecting foci of malaria transmission with school surveys: A pilot study in The Gambia. PLoS One, 8: 
e67108 

 
107. Clarke SE, Roschnik N, Rouhani S, Diarra S, Bamadio M, Sacko M, Traore D, Ly AB, Gaye O, Sembene 

M, Fall FB (2012). Malaria in school children under a new policy of universal coverage of nets: Recent 
data from Mali and Senegal. American Journal of Tropical Medicine & Hygiene, 87 Supplement 5, 
abstract 1466 

 
108. Kabatereine NB, Standley CJ, Sousa-Fugueiredo JC, Fleming RM, Stothard JR, Talisuna A, Fenwick A 

(2011). Integrated prevalence mapping of schistosomiasis, soil-transmitted helminthiasis and malaria 
in lakeside and island communities in Lake Victoria, Uganda. Parasites & Vectors, 4: 232 

 
109. Emerson PM, Ngondi J, Biru E, Graves PM, Ejigsemahu Y, Gebre T, Endeshaw T, Genet A, Mosher AW, 

Zerihun M, Messele A, Richards FO (2008). Integrating an NTD with one of ‘‘The Big Three’’: Combined 
malaria and trachoma survey in Amhara Region of Ethiopia. PLoS Neglected Tropical Diseases, 2: e197 

 
110. Noor AM, Alegana VA, Patil AP, Moloney G, Borle M, Ahmed F, Yousef F, Amran J, Snow RW (2012). 

Mapping the receptivity of malaria risk to plan the future of control in Somalia. British Medical Journal 
Open Access, 2: e001160 

 
111. Boyd MF (1949). Malariology. A comprehensive review of all aspects of this group of diseases from a 

global standpoint; Volume II. WB Saunders Company, Philadelphia and London 
 
112. Higgins JPT & Green S (editors) (2011). Cochrane Handbook for Systematic Reviews of Interventions 

Version 5.1.0 [updated March 2011]. The Cochrane Collaboration, 2011. Available from 
www.cochrane-handbook.org 

 
113. PubMed http://www.ncbi.nlm.nih.gov/sites/entrez 

http://www.ncbi.nlm.nih.gov/sites/entrez


29 
 

 
114. Google Scholar http://scholar.google.co.za/ 
 
115. Armed Forces Pest Management Board http://www.afpmb.org/publications.htm 
 
116. World Health Organization Library Database http://www.who.int/library 
 
117. Institute de Recherché pour le Development on-line digital library service http://www.ird.fr 
 
118. African Journals Online (AJOL) http://www.ajol.info 
 
119. Malaria World http://www.malaria-world.com 
 
120. Environmental Health at USAID malaria bulletins: http://www.ehproject.org 
 
121. Santé Tropicale including Medecine D'Afrique Noire http://www.santetropicale.com 
 
122. HINARI http://www.who.int/hinari 
 
123. Médecins sans Frontières http://www.msf.org 
 
124. MERLIN http://www.merlin.org.uk 
 
125. Carter Center http://www.cartercenter.org 
 
126. Food Security and Nutrition Analysis Unit - Somalia (FSNAU) http://www.fsnau.org 
 
127. Shape Consulting http://cms.shapeconsulting.org 
 
128. Save The Children http://www.savethechildren.net 
 
129. Malaria Consortium http://www.malariaconsortium.org 
 
130. MENTOR http://thementorinitiative.org 
 
131. INFORM http://www.inform-malaria.org/ 
 
132. O’Meara WP, Barcus M, Wongsrichanalai C, Muth S, MaguireJD, Jordan RG, Prescott WR, McKenzie FE 

(2006). Reader technique as a source of variability in determining malaria parasite density by 
microscopy. Malaria Journal, 5: 118 

 
133. Gitonga CW, Kihara JH, Njenga SM, Awundo K, Noor AM, Snow RW, Brooker SJ (2012). Use of rapid 

diagnostic tests in malaria school surveys in Kenya: does under-performance matter for planning 
malaria control? American Journal of Tropical Medicine & Hygiene, 87: 1004-1011 

 
134. World Health Organization-Foundation for Innovative New Diagnostics (2012). Malaria Rapid 

Diagnostic Test Performance. Results of WHO product testing of malaria RDTs: Round 4. 
 

http://www.ird.fr/
http://www.malaria-world.com/
http://www.ehproject.org/
http://www.fsnau.org]/


30 
 

135. Rennie W, Phetsouvanh R, Lupisan S, Vanisaveth V, Hongvanthong B, Phompida S, Alday P, Fulache M, 
Lumagui R, Jorgensen P, Bell D, Harvey S (2007). Minimizing human error in malaria rapid diagnosis: 
clarity of written instructions and health worker performance. Transactions of the Royal Society 
Tropical Medicine & Hygiene, 101: 9–18 

 
136. Harvey SA, Jennings L, Chinyama M, Masaninga F, Mulholland K, Bell DR (2008). Improving community 

health worker use of malaria rapid diagnostic tests in Zambia: package instructions, job aid and job 
aid-plus-training. Malaria Journal, 7: 160  

 
137. Endeshaw T, Gebre T, Ngondi J, Graves PM, Shargie EB, Ejigsemahu Y, Ayele B, Yohannes G, Teferi T, 

Messele A, Zerihun M, Genet A, Mosher AW, Emerson PM, Richards FO (2008). Evaluation of light 
microscopy and rapid diagnostic test for the detection of malaria under operational field conditions: 
a household survey in Ethiopia. Malaria Journal, 7: 118 

 
138. Keating J, Miller JM, Bennett A, Moonga HB, Eisele TP (2009). Plasmodium falciparum parasite 

infection prevalence from a household survey in Zambia using microscopy and a rapid diagnostic test: 
implications for monitoring and evaluation. Acta Tropica, 112: 277–282 

 
139. Okell LC, Ghani AC, Lyons E, Drakeley CJ (2009). Sub-microscopic infection in Plasmodium falciparum 

endemic populations: a systematic review and meta-analysis. Journal of Infectious Diseases, 200: 
1509–1517 

 
140. Samadoulougou S, Kirakoya-Samadoulougou F, Sarrassat S, Tinto H, Bakiono F, Nebié I, Robert A 

(2014). Paracheck® rapid diagnostic test for detecting malaria infection in under five children: a 
population-based survey in Burkina Faso. Malaria Journal, 13: 101  

 
141. Florey L (2014). Measures of malaria parasitemia prevalence in national surveys: Agreement between 

Rapid Diagnostic Testing and microscopy. DHS Analytical Studies No. 43. Rockville, Maryland, USA:ICF 
International 

 
142. Burgert CR, Colston J, Roy T, Zachary B (2013). Geographic displacement procedure and georeferenced 

data release policy for the Demographic and Health Surveys. DHS Spatial Analysis Reports No. 7. 
Calverton, Maryland, USA: ICF International; http://dhsprogram.com/publications/publication-SAR7-
Spatial-Analysis-Reports.cfm 

 
143. GEOnet Names Server of the National Geospatial-Intelligence Agency, USA http://www.earth-

info.nga.mil/gns/html/cntry_files.html 
 
144. Falling Rain Genomics’ Global Gazetteer http://www.fallingrain.com 
 
145. Alexandria Digital Library prepared by University of California, USA: http://www.alexandria.ucsb.edu 
 
146. African Data Sampler http://gcmd.nasa.gov/records/GCMD_ADS_WRI.html 
 
147. MAPCarta http://mapcarta.com/ 
 
148. Maplandia http://www.maplandia.com/ 
 



31 
 

149. Global geodatabase-cities http://www.geodatasource.com/cities-platinum.html 
 
150. Open Street Map http://extract.bbbike.org/  
 
151. VMAP0 http://earth-info.nga.mil/publications/vmap0.html  
 
152. IslamicFinder http://www.islamicfinder.org/prayerDetail.php 
 
153. Hill LL (2000). Core elements of digital gazetteers: Placenames, categories, and footprints. Research & 

Advanced Technology for Digital Libraries, Proceedings, 1923: 280-290 
 
154. FAO (2008). The Global Administrative Unit Layers (GAUL). EC-FAO Food Security Programme, Food 

and Agriculture Organization, United Nations 
 
155. Lehner B & Doll P (2004). Development and validation of a global database of lakes, reservoirs and 

wetlands. Journal of Hydrology, 296: 1-22 
 
156. SALB Second Administrative Level Boundaries. 

http://salbgeonetwork.grid.unep.ch/geonetwork/srv/en & GAUL Global Administrative Unit Layers. 
Borders between countries and administrative units within the countries. 
http://www.fao.org/geonetwork/srv/en/metadata.show?id=12691 

 
157. African Union Border Programme (AUBP) (2014). Delimitation and demarcation of boundaries in 

Africa: The User’s Guide. The Commission of the African Union / Department of Peace and Security, 
African Union, Addis Ababa, Ethiopia. 

 
158. Pull JH & Grab B (1974). A simple epidemiological model for evaluating the malaria inoculation rate 

and the risk of infection in infants. Bulletin of the World Health Organization, 51: 507-516 
 
159. Gregory RD & Blackburn TM (1991). Parasite prevalence and host sample size. Parasitology Today, 7: 

316-318 
 
160. Jovani R & Tella JL (2006).Parasite prevalence and sample size: misconceptions and solutions. Trends 

in Parasitology, 22: 214-218 
 
161. Snow RW & Noor AM (2015). Malaria risk mapping in Africa: The historical context to the Information 

for Malaria (INFORM) project. Working Paper in support of the INFORM Project funded by the 
Department for International Development and the Wellcome Trust , Nairobi, Kenya 3rd June 2015 

 



32 
 

Annex:  

Acknowledging individuals who have provided assistance in locating, geo-
coding and providing unpublished data 
 

Angola: Ana Paula Arez, Assumpta Bou-Monclus, Fernando David, Dina Gamboa, António Langa, Akiko Matsumoto, 

John Mendelsohn, Cristina Mendes, Susana Nery, João Mário Pedro, José Sousa-Figueiredo, Fern Teodoro, Claudia 
Videira 
 

Benin: Césaire Damien Ahanhanzo, Alexandre Biaou, Emile Bongo, Vincent Corbel, Umberto D'Alessandro, Georgia 

B Damien, Yves Eric Denon, Virgile Gnanguenon, Marie-Claire Henry, Florence Kouadio, Florence Migot-Nabias, 
Christian Lengeler, Alain Nahum, Mariam Oke, Razack Osse, Christophe Rogier, Peter Thomas 
 

Botswana: Colleen Fraser, Musa Mabaso, Marlies Craig, Frank Hansford, Graham Root 

 

Burkina Faso: Heiko Becher, Claudia Beiersmann, Clarisse Bougouma , Diadier Diallo, Adama Gansane, Jean-Olivier 

Guintran, Amadou Konate, Bocar Kouyaté, Christian Lengeler, Laurent Moyenga, Olaf Müller, Issa Nebie, Jean-Bosco 
Ouedraogo, André Lin Ouédraogo, Hermann Ouédraogo, Christophe Rogier, August Stitch, Yazoume Yé 
 

Burundi: Lidwine Barahadana, Marc Coosemans, Baza Dismas, Natacha Protopopoff 

 

Cameroon: Eric Achidi, Toby Apinjoh, Rolland Bantar, Chi Hanesh, Wilfred Mbacham, Kenneth Ndamukong, Maria 

Rebollo, Innocent Takougang, Peter Uzoegwu, Samuel Wanji 
 

Cape Verde: Joana Alves, Ana Paula Arez 

 

Chad: Kerah Clement, Ephraim Djoumbe, Ibrahim Socé Fall, Etienne Magloire Minkoulou, Jose Nkuni, Nadjitolnan 

Othingué, Kaspar Wyass 
 

Cote d’Ivoire: Serge-Brice Assi, Bassirou Bonfoh, Mark Divall, N'Goran K Eliezer, Marie-Claire Henry, Astrid 

Knoblauch, Benjamin Koudou, Barbara Matthys, Giovanna Raso, Fabian Rohner, Kigbafori Silue, Marcel Tanner, Andres 
Tschannen, Thomas Tuescher, Juerg Utzinger, Rita Wegmüller 
 

Democratic Republic of Congo: Mike Bangs, Civeon Bazebosso, Thierry Lengu Bobanga, Mark Divall, Ellen Dotson, 

Giovanfrancesco Ferrari, Louis Ilunga, Seth Irish, Jean-Emmanuelle Julo-Réminiac, Yakim Kabvangu, Didier Kabing, 
Didier Kalemwa, Lydie Kalindula-Azama, Hyacinthe Kaseya, Onyimbo Kerama, Astrid Knoblauch, Phillipe Lafour, 
Christian Lengeler, Joris L. Likwela, Crispin Lumbala Wa Mbuyi, Eric Mafuta, Landing Mane, Emile Manzambi, André 
Mazinga, Jolyon Medlock, Steve Meshnick, Janey Messina, Flavien Mulumba, Ambroise Nanema, Marius Ngoyi, Henry 
Ntuku, Laura O'Reilly, Milka Owuor, Cédric Singa, Salumu Solomon, Eric Mukomena Sompwe, Edouard Swana, Katie 
Tripp, Antoinette Tshéfu, Francis Watsenga, Mirko Winkler 
 

Djibouti: Mouna Osman Aden, Ifrah Ali Ahmed, Abdisalan Mohamed Noor, Christophe Rogier 

 

Egypt: Abdelbaset Zayed, Hoda Atta 

 

Equatorial Guinea: Ana Paula Arez, Estefanía Custodio, Immo Kliendsmidt 

 



33 
 

Eritrea: Araia Berhane, Joe Keating,  Azmera Gebreslassie, Tewolde Ghebremeskel, Samuel Goitom, Amanuel Kifle, 

Selam Mihreteab, David Sintasath, Abdulmumini Usman, Assefash Zehaie  
 

Ethiopia: Ruth Ashton, Meshesha Balkew, Estifanos Biru, Simon Brooker, Peter Byass, Karre Chawicha, Wakgari 

Deressa, Tufa Dinku, Yeshewamebrat Ejigsemahu, Henok Kebede Ejigu, Paul Emerson, Tekola Endeshaw, Teshome 
Gebre, Asrat Genet, Asefaw Getachew, Melaku Gimma, Patricia Graves, Afework Hailemariam, Sharon Hill, Don 
Hopkins, Daddi Jima, Abdissa Kurkie Kabeto, Bernt Lindtjørn, Addisu Mekasha, Endale Mengesha, Ayenew Messele, 
Aryc Mosher, Jeremiah Ngondi, Frank Richards, Teshale Seboxa, Bob Snow, Niko Speybroeck, Kassahun Tadesse, 
Zerihun Tadesse, Hiwot Solomon Taffese, Bekele Worku, Adugna Woyessa, Delenasaw Yewhalaw, Mulat Zerihun 
 

Gabon: Steffen Bormann, Dieudonné Nkoghe, Francine Ntoumi, Odile Oukem 

 

Gambia: Onome Akpogheneta, Steve Allen, Sarah Atkinson, Kalifa Bojang, Sering Ceesay, Sian Clarke, David Conway, 

Baboucarr Daffeh, Umberto D'Alessandro, Chris Drakeley, Sam Dunyo, Malang Fofana, Brian Greenwood, Adam Jagne-
Sonko, Cherno Jallow, Ebrima Jarjou, Musa Jawara, Momodou Kalleh, Balla Kandeh, Sharmila Lareef-Jah, Steve 
Lindsay, Karafa Manneh, Ousman Nyan, Margaret Pinder, Eleanor Riley, Judith Satoguina, Lorenz von Seidlein, Bob 
Snow, Sheriffo Sonko, Thomas Sukwa, Ebako Takem, Michael Walther, Emily Webb 
 

Ghana: Benjamin Abuaku, Michael Acquah, Collins Ahorlu, Felicia Amo-Sakyi, Frank Amoyaw, Anthony Amuzu, Vivian 

Aubyn, Irene Ayi, Aba Baffoe-Willmot, Frank Baiden, Constance Bart-Plange, Fred Binka, Michael Cappello, Daniel 
Chandramohan, Amanua Chinbuah, Benjamin Crookston, Ina Danquah, Stephan Ehrhardt, Johnny Gyapong, Franca 
Hartgers, Debbie Humphries, Shamwill Issah, Kwadwo Koram, Margaret Kweku, Keziah Malm, Juergen May, Frank 
Mockenhaupt, Wahjib Mohammed, Philomena Efua Nyarko, Kofi Osae, Abena Asamoabea Osei-Akoto, Seth Owusu-
Agyei, Felicia Owusu-Antwi, Philip Ricks, Sylvester Segbaya, Fredericka Sey, Harry Tagbor, David van Bodegom, Mitchell 
Weiss 
 

Guinea: Annick Antierens , Amadou Baïlo Diallo, Mark Divall, Timothé Guilavogui , Christine Jamet , Astrid Knoblauch, 

Cheick Tidiane Sidibe, Amanda Tiffany, Mirko Winkler 
 

Guinea-Bissau: Poul-Erik Kofoed, Amabelia Rodrigues, Michael Walther 

 

Kenya: Timothy Abuya, Kubaje Adazu, Willis Akhwale, Pauline Andang'o, Ken Awuondo, Fred Baliraine, Nabie Bayoh, 

Philip Bejon, Simon Brooker, Maria Pia Chaparro, Jon Cox, Meghna Desai, Mark Divall, Ulrike Fillinger, Lia Smith Florey, 
Andrew Githeko, Carol Gitonga, Joana Greenfield, Helen Guyatt, Katherine Halliday, Mary Hamel, Laura Hammitt, Allen 
Hightower, Susan Imbahale, Chandy John, Elizabeth Juma, Lydia Kaduka, Jimmy Kahara, Akira Kaneko, Simon Kariuki, 
Christine Kerubo, Charles King, Chris King, Rebecca Kiptui, Astrid Knoblauch, Yeri Kombe, Feiko ter Kuile, Kayla 
Laserson, Tjalling Leenstra, Eugiena Lo, Brett Lowe, Hortance Manda, Charles Mbogo, Margaret McKinnon, Noboru 
Minakawa, Sue Montgomery, Eric Muchiri, Richard Mukabana, Charles Mwandawiro, Joseph Mwangangi, Tabitha 
Mwangi, Miriam Mwjame, Charlotte Neumann, Emmily Ngetich, Patricia Njuguna, Abdisalan Mohamed Noor, Oscar 
Nyangari, George Nyangweso, Christopher Nyundo, Christopher Odero, Edna Ogada, Benards Ogutu, Bernard Okech, 
George Okello, Maurice Ombok, Simon Omollo, Monica Omondi, Milka Owuor, Beth Rapuoda, Evan Secor, Dennis 
Shanks, Larry Slutsker, Bob Snow, David Soti, Jennifer Stevenson, Willem Takken, Jacobien Veenemans, Juliana 
Wambua, Vincent Were, Tom Williams, Shona Wilson, Guiyun Yan, Guofa Zhou, Dejan Zurovac 
 

Liberia: Richard Allan, Kristin Banek, Joel Jones, Tolbert Nyenswah 

 

Madagascar: Vololomboahangy Andrianaja, Alyssa Finlay, Ronan Jambou, Thomas Kesteman, Patrice Piola, Fanjasoa 

Rakotomanana, Benjamin Ramarosandratana, Louise Ranaivo, Milijaona Randrianarivelojosia, Heryinsalna Honore 
Rasamimanana, Arsene Ratsimbasoa, Jemima Andrianina Ravelonarivo, Vincent Robert, Christophe Rogier 
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Malawi: Doreen Ali , Adam Bennett, Cameron Bowie, Bernard Brabin, Simon Brooker, Marian Bruce, Job Calis, Tiyese 

Chimuna, John Chiphwanya, P. Chirambo, James Chirombo, Maureen Coetzee, Michael Coleman, Wilfred Dodoli, 
Thomas Eisele, Oliver Gadabu, Paul Prinsen Geerligs, Sarah Gibson, Timothy Holtz, Gertrude Kalanda, Lawrence 
Kazembe, Peter Kazembe, Immo Kleinschmidt, David Lalloo, Misheck Luhanga, Alan Macheso, Ganizani Malata, 
Kingsley Manda, Don Mathanga, Malcolm Molyneux, Kelias Msyamboza, Piyali Mustaphi, Themba Mzilahowa, Monica 
Olewe, Kamija Phiri, Arantxa Roca-Feltrer, John Sande, Andrea Sharma, Bertha Simwaka, Jacek Skarbinski , Rick 
Steketee, Kevin Sullivan , Terrie Taylor, Anja Terlouw, Lindsay Townes, Peter Troell, Mark Wilson, Charles Yuma, John 
Zoya 
 

Mali: Modibo Bamadio, Sian Clarke, Amadou Baïlo Diallo, Diadier Diallo, Seybou Diarra, Alassane Dicko, Abdoulaye 

Djimde, Ogobara Doumbo, Soce Fall, Boubacar Maiga, Natalie Roschnik, Saba Rouhani, Massambou Sacko, Issaka 
Sagara, Mahamadou Sissoko, Ousmane Toure, Manijeh Vafa 
 

Mauritania: Ba Mamadou dit Dialaw, Sidi Ould Zahaf 

 

Mayotte: Fredric Pagès, Jean-Louis Solet, Laurent Filleul 

 

Mozambique: Pedro Aide, Pedro Alonso, Kate Brownlow, Michael Coleman, Alexandre Macedo De Oliveira, Mark 

Divall, Celine Gustavson, Albert Kilian, Immo Kleinschmidt, Astrid Knoblauch, Samuel Mabunda, Eusébio Macete, 
Rajendra Maharaj, Susana Nery, Emilia Virginia Noormahomed, Milka Owuor, Natalie Roschnik, Allan Schapira, Ricardo 
Thomson 
 

Namibia: Colleen Fraser, Frank Hansford, John Irish, Richard Kamwi, Stark Katokele, Musa Mabaso, Kudzai Makomva, 

John Mendelsohn, Benson Ntomwa, Andreas Reich, Christine Theron, Petrina Uusiku 
 

Niger: Elisa Bosque´-Oliva, Jean-Bernard Duchemin, Isabelle Jeane, Zilahatou Tohon 

 

Nigeria: Emmanuel Adegbe, Grace Adeoye, Philip Agomo, Oluwagbemiga Aina, Bolatito Aiyenigba, Idowu Akanmu, 

Oladele Akogun, Chiaka Anumudu, Ebere Anyachukwu, Matthew Ashikeni, Samson Awolola, Ebenezer Baba, Oluseye 
Babatunde, William Brieger, Marian Bruce, Paul Emerson, Emmanuel Miri, Emmanuel Emukah, Nnenna Ezeigwe, Bayo 
Fatunmbi, Patricia Graves, Celia Holland, Nnaemeka Iriemenam, Albert Kilian, Paddy Kirwan, Ibrahim Maikore, 
Addusalami Yayo Manu, Kolawole Maxwell, Mark Miare, Audu Bala Mohammed, Gregory Noland, Stephen Oguche, 
Patricia Okorie, Ladipo Taiwo Olabode, Folake Olayinka, Olanpeleke Olufunke, Peter Olumese, Ogu Omede , 
Yusuf  Omosun, Sola Oresanya, Wellington Oyibo, Lynda Ozor, Frank Richards, Abdullahi Saddiq, Adamu Sallau, 
Arowolo Tolu, Yemi Tosofola, Aminu Mahmoud Umar, Peter Uzoegwu 
 

Rwanda: Caterina Fanello, Jean-Bosco Gahutu, Alain Kabayiza, Corrine Karema, Frank Mockenhaupt, Alphonse 

Mutabazi, Alphonse Rukondo 
 

Sao Tome and Principe: Hailay Desta, Jih Ching Lien, Thomas Smith, Awash Teklehaimanot 

 

Senegal: Mady Ba, Christian Boudin, Badara Cisse, Sian Clarke, Mame Birame Diouf, Ibrahim Socé Fall, Florie Fillol, 

Oumar Gaye, Sylvia Males, Florence Migot-Nabias, Rick Paul, Moussa Thior, Jean Francois Trape 
 

Sierra Leone: Matthew Burns, Mark Divall, Astrid Knoblauch, Edward Magbity, Musa Sillah-Kanu, Samuel J. Smith 

 

Somalia: Jamal Amran, Imanol Berakoetxea, Mohammed Borle, Matthew Burns, Waqar Butt, Craig Von Hagen, Abdi 

Hersi, Grainne Moloney, Abdisalaam Mohamed Noor, Abdi Noor, Ismail Rage, Tanya Shewchuk, Randa Youssef, Fahmi 
Essa Yusuf 
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South Africa: Karen Barnes, Frank Hansford, Gerdalize Kok, Philip Kruger, Aaron Mabuza, Rajendra Maharaj 

 

South Sudan: Robert Azairwe, Steve Barya, Emmanuel Chanda, Bill Gueth Kueil, Richard Laku, Margaret Lejukole, 

Olivia Lomoro, Charles Agono Mona, Harriet Pasquale, Samuel Patti, Heidi Reid 
 

Sudan: Mohamed Abbas, Alnazear Abdalla, Tareg Abdelgader, Nasruddin Abdul-Hadi, Abdalla Ahmed, Mubashar 

Ahmed, Dalin Abdelkareem Altahir, Sahar Bakhite, Mustafa Dukeen, Tayseer Elamin El Faki, Asma Hsahim El Hassan, 
Ibrahim El Hassan, Limya El Yamani, Khalid Elmardi, Salah Elbin Elmubark, Homooda Totoa Kafy, Fatih Malik, Jaffar 
Mirghani, Alaa Moawia, Tasneem Moawia, Abdullah Sayied Mohammed, Maowia Mukhtar, Fazza Munim, Samia Seif 
Murghan, Ali Elamin Nasir, Abdisalan Mohamed Noor, Bakari Nour, Abdelhameed Elbirdiri Nugad, A. Omer, Abdala 
Sayaid, Jihad Eltaher Sulieman, Mohamad Tarig, Randa Youssef, Ghasem Zamani 
 

Swaziland: Sabelo Dlamini, Frank Hansford, Simon Kunene, Joe Novotny, Graham Root, Brian Sharp 

 

Tanzania: Salim Abdulla, Mike Bangs, Jubilate Barnard, James Beard, Michael Beasley, Anders Bjorkman, Teun 

Bousema, Ilona Carneiro, Frank Chacky , Prosper Chaki, Daniel Chandromohan, Mark Divall, Stefan Dongus, Chris 
Drakeley, Mathew Dukes, Yvonne Geissbühler, Nicodem J Govella, Francesco Grandesso, George Greer, Kara Hanson, 
Deus Ishengoma, Timona Jarha, Patrick Kachur, Rose Kibe, Gerry Killeen, Safari Kinunghi, William Kisinza, Samson 
Kiware, Astrid Knoblauch, Karen Kramer, Paul Lango, Martha Lemnge, Christian Lengeler, Neil F Lobo, Zudson Lucas, 
Rose Lusinde, John Lusingu, Zawadi Mageni, Stephen Magesa, Robert Malima, Alpha D Malishee, Renata Mandike, 
Tanya Marchant, Honoratia Masanja, Fabian Mashauri, Fabiano Massawe, Caroline Maxwell, Ben Mayala, Leonard 
Mboera, Peter McElroy, Clara Menendez, Sigsbert Mkude, Yeromin Mlacha, Bruno Mmbando, Ally Mohammed, 
Fabrizio Molteni, Daniel Msellemu, Hassan Mshinda, Frank Mtei, Zacharia J Mtema, Athuman Muhili, Theonest 
Mutabingwa, Victoria Mwakalinga, Dismas Mwalimu, Yusufu Mwita, Irene Mwoga, Isaack Namango, Kenneth Nchimbi, 
Rhita Njau, Fredros Okumo, John Owuor, Milka Owuor, Faith Patrick, Lynn Paxton, Hugh Reyburn, Tanya L Russell, 
Sunil Sazawa, David Schellenberg, Self Shekalaghe, Clive Shiff, Method Segeja, Rosemary Silaa, Thomas Smith, Paul 
Smithson, Bob Snow, José Sousa-Figueiredo, Thor Theander, Andrew Tomkins, Patrick Tungu, Jacobien Veenemans, 
Hans Verhoef, Ying Zhou 
 

Togo: Kodjo Morgah, Anja Terlouw 

 

Uganda: Jane Achan, Seraphine Adibaku, Miriam Akello, Paul Ametepi, Lea Berrang-Ford, Martha Betson, Teun 

Bousema, Clare Chandler, Jon Cox, Deborah DiLiberto, Grant Dorsey, Calvin Echodu, Dorothy Echodu, Thomas Egwang, 
Allison Elliot, Anthony Esenu , Francesco Grandesso, Jean-Paul Guthmann, Stephen Hillier, Katy Hurd, Narcis 
Kabatereine, Rita Kabuleta-Luswata, Mark Kaddumuka, Ruth Kigozi, Simon Kigozi, Macklyn Kihembo, Fred Kironde, 
Steve Kiwuwa, Moses Kizza, Jan Kolaczinski, Steve Lindsay, Myers Lugemwa, Caroline Lynch, Godfrey Magumba, 
Catherine Maiteki, Catherine Maiteki-Sebuguzi, Edith Mbabazi, Monami Patrick, Levi Mugenyi, Lawrence Muhangi, 
Carolyn Nabasumba, Halima Naiwumbwe, Zaria Nalumansi, Sussanne Nasr, Dida Manya, Florence Nankya, Sussann 
Nasr, Juliet Ndibazza, Gloria Oduru, Michael Okia, Peter Okui, Ambrose Onapa, Niels Ornbjerg, Erling Pedersen, Carla 
Proietti, Rachel Pullen, Denis Rubahika, John Rwakimari, Paul Simonsen, Bob Snow, James Ssekitoleeko, Sarah Staedke, 
Claire Standley, Laura Steinhardt, Anna-Sofie Stensgaard, Russell Stothard, Ambrose Talisuna, James Tibenderana, 
Henry Wannume, Emily Webb, Adoke Yeka, Charlotte Muheki Zikusooka 
 

Zambia: Pascalina Chanda, Elizabeth Chizema, Michael Coleman, Umberto D'Alessandro, Mark Divall, Mark Divall, 

Thomas Eisele, Lindsey Everett, Jean-Pierre Van Geertruyden , David Hamer, Aniset Kamanga, Mulakwa Kamuliwo, 
Sera Karuiki, Joe Keating, Immo Kleinschmidt, Astrid Knoblauch, Astrid Knoblauch, David Larsen, Sungano 
Mharakurwa, John Miller, Victor Mukona, Modest Mulenga, Boniface Mutombo, Michael Nambozi, Eric Njunju, Milka 
Owuor, Richard Steketee, Philip Thuma 
 

Zanzibar: Abdullah Ali, Achuyt Bhattarai, Bob Black, Thomas Jänisch, Patrick Kachur, Rose Lusinde, Fabrizio Molteni, 

David Sullivan 
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Zimbabwe: Tim Freeman, Nicholas Midzi, Francisca Mutapi, Graham Root, Crispin Lumbala 

 
General archive assitance, data extraction and geo-coding 
 
Camila Aros Perez, Muriel C. Bastien, Mauro Capocci, Catherine Cecilio, Gilberto Corbellini, Joaquim Da Silva, 
Daniel  Demellier, Virgílio do Rosário, Dominique Dupenne, Reynald Erard, Carlos Guerra, Nahla Ibrahim, Amir Kamal, 
David Kaylo, Anne-Marie Lallemand, Lorena Lucioparedes, Betsy Makena, Charles Mayika-Louvouezo, Anne Mbeche, 
Bernard Mitto, Jonesmus Mutua, Lydiah Mwangi, Judy Omumbo, Viola Otieno, Marie Sarah Villemin Partow, Christian 
Pethas-Magilad, João Pires, Agnes Raymond-denise, Gilbert Sang, Christian Sany, Dirk Schoonbaert 

 
 


