Malaria Journal

BioMed Central

Open Access

Research

Fever treatment in the absence of malaria transmission in an urban
informal settlement in Nairobi, Kenya
Yazoume Ye*1, Nyovani Madise2, Robert Ndugwa1,3, Sam Ochola4 and
Robert W Snow5,6
Address: 1African Population and Health Research Centre, Nairobi, Kenya, 2School of Social Sciences, University of Southampton, Highfield
Southampton, UK (Affiliated to African Population and Health Research Center at the time of conceptualizing this project), 3Centre for Population
Studies, London School of Hygiene and Tropical Medicine, London, UK, 4Provincial Medical Officer for Health, Nairobi, Ministry of Health,
Kenya, 5Malaria Public Health and Epidemiology Group, Centre for Geographic Medicine, Kenya Medical Research Institute-Wellcome Trust
Collaborative Programme, Nairobi, Kenya and 6Centre for Tropical Medicine, Nuffield Department of Clinical Medicine, University of Oxford,
CCVTM, Oxford, UK
Email: Yazoume Ye* - yyazoume@aphrc.org; Nyovani Madise - N.J.Madise@soton.ac.uk; Robert Ndugwa - robert.ndugwa@lshtm.ac.uk;
Sam Ochola - sochola06@yahoo.com; Robert W Snow - rsnow@nairobi.kemri-wellcome.org
* Corresponding author

Published: 15 July 2009
Malaria Journal 2009, 8:160

doi:10.1186/1475-2875-8-160

Received: 9 March 2009
Accepted: 15 July 2009

This article is available from: http://www.malariajournal.com/content/8/1/160
© 2009 Ye et al; licensee BioMed Central Ltd.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Abstract
Background: In sub-Saharan Africa, knowledge of malaria transmission across rapidly proliferating urban centres
and recommendations for its prevention or management remain poorly defined. This paper presents the results
of an investigation into infection prevalence and treatment of recent febrile events among a slum population in
Nairobi, Kenya.
Methods: In July 2008, a community-based malaria parasite prevalence survey was conducted in Korogocho
slum, which forms part of the Nairobi Urban Health and Demographic Surveillance system. Interviewers visited
1,069 participants at home and collected data on reported fevers experienced over the preceding 14 days and
details on the treatment of these episodes. Each participant was tested for malaria parasite presence with Rapid
Diagnostic Test (RDT) and microscopy. Descriptive analyses were performed to assess the period prevalence of
reported fever episodes and treatment behaviour.
Results: Of the 1,069 participants visited, 983 (92%) consented to be tested. Three were positive for Plasmodium
falciparum using RDT; however, all were confirmed negative on microscopy. Microscopic examination of all 953
readable slides showed zero prevalence. Overall, from the 1,004 participants who have data on fever, 170 fever
episodes were reported giving a relatively high period prevalence (16.9%, 95% CI:13.9%–20.5%) and higher among
children below five years (20.1%, 95%CI:13.8%–27.8%). Of the fever episodes with treatment information 54.3%
(95%CI:46.3%–62.2%) were treated as malaria using mainly sulphadoxine-pyrimethamine or amodiaquine,
including those managed at a formal health facility. Only four episodes were managed using the nationally
recommended first-line treatment, artemether-lumefantrine.
Conclusion: The study could not demonstrate any evidence of malaria in Korogocho, a slum in the centre of
Nairobi. Fever was a common complaint and often treated as malaria with anti-malarial drugs. Strategies, including
testing for malaria parasites to reduce the inappropriate exposure of poor communities to expensive anti-malarial
drugs provided by clinical services and drug vendors, should be a priority for district planners.
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Background
Most studies of urban malaria transmission in sub-Saharan Africa (SSA) suggest significant reductions in the risk
of infection compared to neighbouring rural areas [1-7].
These reduced risks of transmission are, in part, related to
reductions in suitable habitats for dominant vectors [3,8].
However, localized transmission has been associated with
urban agriculture [9,10] and standing permanent water
[11]. Knowledge of transmission across the rapidly proliferating urban centres in Africa and recommendations for
prevention or disease management remain poorly defined
[5,12-15]. The paper presents the results of investigations
of malaria infection prevalence, use of preventative measures and the treatment of recent febrile events among a
population living in an informal settlement in Nairobi,
Kenya.

Methods
Study area
Nairobi is a classic example of a rapidly growing human
settlement. In 1900, Nairobi was a settlement restricted to
a small area between the Ngong, Mathari and Nairobi rivers and expanded quickly with the building of a railway to
become the colonial government headquarters in 1905.
In 1910, the population of Nairobi was estimated to be
only 1,700 people [16]. By 1944, Nairobi had reached a
total population of 100,000 and was assigned a "city" status in 1950, and by 1964 had reached a total population
of approximately 0.3 million with a population density of
544 people per square kilometre. Between 1961 and 1999
Nairobi's population grew to an estimated 2.14 million
with a population density of 3,060 people per square kilometre [17]. This rate of growth has led to the establishment of informal settlements providing mixtures of semipermanent and make-shift accommodation for inmigrants seeking employment. Between 1971 and 1995,
the number of informal, "slum" settlements within the
boundaries of greater Nairobi rose from 50 to 134, and
the estimated population of these settlements increased
from 167,000 to 1.9 million inhabitants [18].

Nairobi was historically an area of seasonal malaria transmission with as many as 939 clinical cases documented
each year between 1930 and 1939 [19] and epidemics
were documented in 1926, 1935 and 1940 [20,21,19]. In
1912, Anopheles gambiae and Anopheles funestus were
reported as present within the city [22] and confirmed as
vectors of malaria in 1926 [23]. Plasmodium falciparum
infection prevalence among children was reported to be
2.5% in 1929 [19] and 25% in 1946 [24]. Following
World War II, there was a decline in reported malaria cases
within the city to an average of 261 per year, coinciding
with rapid population growth [19,3]. A forty year period
elapsed before a systematic survey of malaria infection
was reported again. In 1982, P. falciparum infection prev-
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alence was reported to be between 1.8% and 13.5% at
nine schools across Nairobi [25]. Despite the low prevalence of infection, in 2001 malaria was the second highest
disease diagnosed among attendees to outpatient clinics
after respiratory tract infections and represented 10.6% of
all diagnoses in Nairobi [26].
The present study was undertaken at Korogocho, a slum
settlement that forms part of an extended Nairobi Urban
Health and Demographic Surveillance System (NUHDSS)
established in 2002 to prospectively monitor vital, social
and health events [27]. Korogocho is characterized by
poor environmental sanitation, low coverage of toilets,
absence of sewers or drainage systems and limited access
to safe drinking water [28,29]. The slum is occupied by
26,600 people living in 8,800 households on an area of
less than 0.6 square kilometres. Korogocho slum is
located between Gitathuru River in the north and the Nairobi River in the south (Figure 1). Most houses are made
of mud and timber with roofing of waste tin cans. Because
of the poor drainage system there are stagnant water pools
between the dwellings. The slum is served by 15 formal,
public health facilities including two government run
health centres, seven facilities run by faith-based organizations or non-governmental organizations and six clinics
supported directly by community funds. These services are
augmented with an estimated 96 private, for-profit health
care providers and 128 retail outlets selling over-the-counter medicines including anti-malarials.
Study population
The NUHDSS population census is routinely updated and
the present study used the de jure residents at 1st January
2008 as the sampling frame. All residents of the Korogocho NUHDSS on this date were eligible to be sampled and
included in the study if they consented. Using simple random sampling 1,069 individuals were selected. Fieldworkers visited households of the sampled individuals to
seek their consent to participate in a cross-sectional
malaria parasite prevalence survey.
Data collection
Four teams of trained interviewers, each comprising of a
laboratory technician and a nurse collected the data on
individuals who consented to participate in the study.
Since the survey involved an oral interview and finger
prick blood sampling, individuals could consent to be
interviewed but refuse to provide a blood sample. Individuals who consented to participate were interviewed about
the usual and previous night use of mosquito nets and
whether these were treated with insecticide. Participants
were also asked about fever symptoms experienced over
the last 14 days preceding the visit and details on the treatment of these episodes. This information was asked for
every reported fever episode and included how the fever
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was detected, the duration of the fever, the type (including
formulation) of medicine taken and the origin of the
medicine.
After the interview, participants who consented to be
tested were finger pricked and a rapid diagnostic test
(RDT: Acu-Check®, Mannheim, Germany) performed. The
RDTs were read 10 minutes after preparation and a confirmation reading was done 20 minutes later. The interviewers also prepared thick and thin slides and labelled them
with the participant's identification number. Participants
were provided with the results of the RDT and those positive were given treatment with Coartem® (artemeterlumefantrine), the recommended first-line treatment for
malaria in Kenya [30].

Slides prepared in the field were transported the same day
to the site office for staining with 3% Giemsa. Two hundred high power magnification fields were examined per
slide by two independent laboratory technicians with
experience in reading malaria slides. Where readings were
discrepant a third reading was used as arbitration. In addition all RDT positive results were re-read again by three
independent technicians for parasitological confirmation.
Data processing and statistical analysis
Data were entered in a database designed in SQL Server
2000 [31] and analyzed using Stata version 9.1 [32].
Descriptive analysis included point and period prevalence
(the reference period was two weeks preceding the interview) computed with 95% confidence intervals stratified
by age and sex. The proportion of fever cases treated by
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origin of the medicine, type of anti-malarial medicine,
and lag between onset of the fever and beginning of treatment, for different age groups was computed.

Period prevalence of self-reported fever episodes
Information on self-reported fever was missing for 31
(0.3%) individuals. Of the remainder, 34 (0.3%) said that
they did not know whether they had had a fever or not
and, therefore, analysis was restricted to 1,004 interviewees. Overall 170 (16.9%, 95% CI: 13.9%–20.5%) fever
episodes in the last 14 days were reported among 136 people. Thirty people reported more than one febrile event
and four people reported more than two febrile events.
The highest reported fever rate was reported for children
less than five years by their parents or guardians (20.1%,
95% CI: 13.8%–27.8%). Self-reported fever prevalence
was lower among age groups 5–9 years (6.9%, 95%CI:
3.2%–12.6%) and 10–14 year (8.9%, 95% CI: 4.4%–
15.8%) however, period prevalence increased to 19.8%
(95% CI: 16.7%–23.1%) among participants aged 15
years or older (Table 1). There were no differences
between males and females in any age group.

Ethical approval
The proposal was approved by the KEMRI/National Ethical Review Committee (SSC number 1227).

Results
Study participants
Of the 1,069 participants 111 (10.4%) individuals
reported to have travelled out of Nairobi in the eight
weeks preceding the interview. Of the 1,069 residents
interviewed, 87 (8.9%) refused to provide a finger prick
blood sample. 52% of the 1,069 interviewees were female
and 63% were aged 15 years or older.
Malaria infection and bed net use
Three (0.3%) participants were reported to have a positive
P. falciparum RDT result at the time of interview. After six
separate examinations of 200 high power magnification
fields of the thick smears of the three RDT positives, all
were defined as microscopically negative. Among all the
slides taken during the survey 12 (1.2%) were damaged
before being read and an additional 18 (1.9%) were
poorly stained and unable to be read. Of the 953 remaining readable slides all were reported as negative for the
presence of sexual or asexual forms of P. falciparum, Plasmodium malariae and Plasmodium ovale.

Diagnosis and treatment of fever
Participants reported that fevers were diagnosed mostly by
a feeling of the body being hot (71.8%) but some of the
cases were diagnosed in health facilities (27.1%). 1.2% of
the fever episodes were diagnosed at home using a thermometer.

Among the 170 febrile episodes reported, 8 (4.7%) did
not have information on treatment. Of the 162 febrile episodes with information of treatment, no action was taken
to manage the event for 74 (45.7%). Among the 88 fevers
for which an action was taken 85 reported using a modern
medicine and three used herbs obtained from traditional
healer (Additional file 1), 34.1% of these medicine events
occurred on the same or next day from the onset of symptoms and 52.3% after three or more days (Additional file
1). 44.3% of treated fevers were managed at formal public
sector health facilities and 17% of fevers paid for medicines at private clinics/pharmacists. 28.4% of fevers were
treated using medicines purchased from one of the esti-

Of the 1,069 participants 110 (10.3%) reported owning a
bed net and 103 (9.6%) sharing with another member of
the household. The majority (55.8%) of the bed nets
owned by study participants were treated with insecticide;
of which 38% were pre-treated and 17.8% treated by the
owner. Among participants who reported to have access to
a bed net (owning and sharing), 88.7% slept under the net
the night preceding the survey.

Table 1: Self-reported fever episodes in the past 14 days preceding the surveys

Characteristics

Population*

Episodes

Period prevalence (%) [95% CI]

1,004

170

16.9 [14.7–19.4]

Gender
Female
Male

524
480

89
81

17 [13.9–20.5]
16.9 [13.6–20.5]

Age group (Years)
0–4
5–9
10–14
15 +

139
131
112
622

28
9
10
123

20.1 [13.8–27.8]
6.9 [3.2–12.6]
8.9 [4.4–15.8]
19.8 [16.7–23.1]

* The total population used is 1,004 instead of 1,069 because information on fever was missing for 31 participants and 34 said they don't know
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mated 128 retail outlets selling over-the-counter drugs
within the slum area. Patients older than 15 years were
more likely to seek medicines from the retail sector
(47.7%) compared to only 16.7% of fevers in children
aged less than five years (Additional file 1).
Of the medicines prescribed or self-purchased 32 (36.4%)
of interviewees could not adequately describe the medicines they used nor did they have any packaging remaining for interviewers to ascribe the formulation to either an
anti-malarial preparation or other oral medications.
Among the 56 febrile events for which a medicine type
could be established 31 (55.4%) were identified as
branded forms of sulphadoxine-pyrimethamine (SP) and
16 (28.6%) were classified as a formulation of amodiaquine (AQ). Interestingly one fever was treated with
chloroquine, an anti-malarial drug discontinued as recommended therapy eight years earlier, and one fever was
treated with oral quinine, a drug reserved for second-line
therapy. Only four fevers, all among adults, were managed using the nationally recommended first-line treatment for malaria, Coartem® or artemether-lumefantrine
(AL). Of the identified anti-malarial drugs used to manage
53 fevers 16 were sourced from the informal retail sector
as over-the-counter medicines, 12 were prescribed and
purchased from a private clinic or pharmacy and 23 were
prescribed at the formal, public sector. Within the public
sector the tendency was to prescribe SP or AQ and in only
four of consultations within this sector and for which the
respondent could remember or show evidence of drugtype did the febrile patient take AL.

Discussion
There remains some controversy over the likelihood and
extent of authochronus malaria transmission within Nairobi city [33,34]. Nairobi has grown into a massive urban
sprawl in the last few decades with intense population
growth in informal settlements. This study of an urban
slum community was unable to show any evidence of
peripheral infection with malaria parasite among 953 residents. The study took place after the rains in July 2008
and at a time when ambient temperatures remained suitable for sporogony to complete in either An. gambiae s.s,
An. funestus or Anopheles arabiensis. The results do not preclude the possibilities of local malaria transmission in this
area, but strongly suggest that should transmission occur
it would be at exceptionally low levels, representing very
rare events. Furthermore, the findings should not be interpreted as excluding the possibilities of malaria transmission in other parts of Nairobi with different settled
population densities and surrounding environments, a
wider series of investigations would be required to characterize malaria risks across Nairobi's complex and vast limits. There is also a need for an entomological study to
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characterize the mosquito population and assess the sporozoite rate to able to rule out any local transmission.
Importantly, however, the observation that there were no
individuals who were harbouring infection does provide
a context to understand the appropriateness of fever casemanagement practices in this community. Fever was a relatively common complaint in two-week recall period
among residents of Korogocho, 12.7% of the sampled
population complained of having had a fever and 170
febrile events were recorded among 136 people. Consistent with other fever surveys across Africa [5,6] many
febrile events are not managed using medicines or any
specific interventions and one assumes these fevers are
self-limiting and transient. However actions were taken to
manage 88 (51.8%) fevers among Korogocho residents,
85 (96.6%) were managed with some form of pharmaceutical product of which we were able to document through
interview and observation and found that 53 (62.3%)
were treated with an anti-malarial preparation. Assuming
an equivalent drug-exposure history across every twoweek period in a year this would represent a minimum
estimate of 1.3 anti-malarial drug exposures per person
every year in an area where we were unable to detect any
local malaria transmission.
Only four of the anti-malarial treatments that could be
identified were AL, the nationally recommended first-line
treatment, and the majority were either mono-therapies
drugs not recommended in the national treatment guidelines (AQ) or therapies abandoned because of widespread resistance (SP and chloroquine). Regardless of
appropriate treatment regimens the combined findings of
zero parasite prevalence and high anti-malarial use suggests that community and prescriber/dispenser education
on the need to establish the diagnosis using parasitological detection is critical in this urban setting. These pleas
have been made to support fever case management in
other urban settings [5,6,35]) and areas of low transmission in East Africa [36,37]. The transition from cheap,
readily available mono-therapies to more expensive,
restricted access artemisinin-based combination therapy
(ACT) in Kenya in 2006 [38] should serve as a further
financial incentive to minimize over-diagnosis and inappropriate drug management through applied diagnostics
[39,40].
Should diagnosis based on systematic testing for malaria
parasites be promoted as a strategy in Nairobi to reduce
inappropriate malaria treatment it is important to extend
its implementation and support to sectors beyond the formal public sector. Over 52.8% of all fevers treated with a
documented anti-malarial in the present study used medicines obtained from the private and retail sectors. These
prolific and hard to regulate service providers must be
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engaged in strategies to reduce anti-malarial drug use in
areas where malaria transmission is negligible or nonexistent. Failure to do so will perpetuate the dogma that
all fevers in all communities are due to malaria, which
may be good for private sector market sales but poor for
public health practice.

http://www.malariajournal.com/content/8/1/160

References
1.

2.
3.

Conclusion
The study could not demonstrate any evidence of malaria
in Korogocho, an urban slum in the centre of Nairobi;
however, fever was a common complaint and often
treated as malaria with anti-malarial drugs. Strategies to
reduce the population exposure to anti-malarial drugs
should be a priority for all clinical services and drug vendors among the poor communities that make up Nairobi's informal settlements.

4.
5.

6.

7.

Conflict of interests
The authors declare that they have no competing interests.
8.

Authors' contributions
YY designed and implemented the study. He performed
the statistical analysis and drafted the manuscript; NM
participated in the design and writing of the manuscript.
RN took part in statistical analysis and writing of the manuscript; SO participated in writing the manuscript; RWS
contributed to the study design, statistical analysis and
drafting of the manuscript. All authors read and approved
the final manuscript.

9.
10.

11.

Additional material
12.

Additional file 1
Treatment of self-reported episode by participants.
Click here for file
[http://www.biomedcentral.com/content/supplementary/14752875-8-160-S1.doc]

13.

14.

Acknowledgements
The authors acknowledge the contribution of APHRC's dedicated field and
data management teams, particularly Kennedy Otsola and Anne Nyeri for
supervising the data collection and processing for the study presented here.
Moses Mosobo and Ken Awuondo from the KEMRI-Wellcome Trust programme are acknowledged for reading the slides. The authors are also
grateful to Abdisalan Mohammed Noor, Dejan Zurovac and Simon Hay and
Catherine Kyobutungi for comments on the protocol and earlier drafts of
the manuscript. Finally this study would not have been possible without the
cooperation of the residents of Korogocho. The study was funded by the
African Population and Health Research Center, the Wellcome Trust, UK
(grant number 078530), the Rockefeller Foundation and the William and
Flora Hewlett Foundation. RWS is supported by the Wellcome Trust as
Principal Research Fellow (grant number 079080) and acknowledges the
support of the Kenyan Medical Research Institute.

15.
16.
17.
18.
19.
20.
21.
22.
23.

Trape JF, Zoulani A: Malaria and urbanization in Central Africa:
the example of Brazzaville. Part III: Relationships between
urbanization and the intensity of malaria transmission. Trans
R Soc Trop Med Hyg 1987, 81:19-25.
Keiser J, Utzinger J, Caldas de Castro M, Smith TA, Tanner M, Singer
BH: Urbanization in sub-Saharan Africa and implication for
malaria control. Am J Trop Med Hyg 2004, 71(2 Suppl):118-127.
Hay SI, Guerra CA, Tatem AJ, Atkinson PM, Snow RW: Urbanization, malaria transmission and disease burden in Africa. Nat
Rev Microbiol 2005, 3:81-90.
Omumbo JA, Guerra CA, Hay SI, Snow RW: The influence of
urbanization on measures of Plasmodium falciparum infection
prevalence in East Africa. Acta Trop 2005, 93:11-21.
Wang SJ, Lengeler C, Mtasiwa D, Mshana T, Manane L, Maro G, Tanner M: Rapid urban malaria appraisal (RUMA) II: Epidemiology of urban malaria in Dar es Salaam (Tanzania). Malar J
2006, 5:29.
Wang SJ, Lengeler C, Smith TA, Vounatsou P, Diadie DA, Pritroipa X,
Convelbo N, Kientga M, Tanner M: Rapid urban malaria appraisal
(RUMA) I: epidemiology of urban malaria in Ouagadougou.
Malar J 2005, 4:43.
Sabatinelli G, Bosman A, Lamizana L, Rossi P: Prevalence of
malaria in Ouagadougou and the surrounding rural environment during the period of maximal transmission. Parassitologia 1986, 1:17-31.
Robert V, Macintyre K, Keating J, Trape JF, Duchemin JB, Warren M,
Beier JC: Malaria transmission in urban sub-Saharan Africa.
Am J Trop Med Hyg 2003, 68:169-176.
Klinkenberg E, McCall PJ, Wilson MD, Amerasinghe FP, Donnelly MJ:
Impact of urban agriculture on malaria vectors in Accra,
Ghana. Malar J 2008, 7:151.
Fillinger U, Kannady K, William G, Vanek MJ, Dongus S, Nyika D,
Geissbuhler Y, Chaki PP, Govella NJ, Mathenge EM, Singer BH,
Mshinda H, Lindsay SW, Tanner M, Mtsaiwa D, de Castro MC, Killeen
GF: A tool box for operational mosquito larval control: preliminary results and early lessons from the Urban Malaria
Control Programme in Dar es Salaam, Tanzania. Malar J
2008, 7:20.
Trape JF, Lefebvre-Zante E, Legros F, Ndiaye G, Bouganali H, Druilhe
P, Salem G: Vector density gradients and the epidemiology of
urban malaria in Dakar, Senegal. Am J Trop Med Hyg 1992,
47:181-189.
Warren M, Billig P, Bendahmane DB, Wijeyaratne P: Malaria in
urban and peri-urban areas in sub-Sahara Africa. August
1999 EHP activity report 71. 1999 [http://www.ehproject.org].
[Cited 20 May 2005].
De Castro MC, Yamagata Y, Mtasiwa D, Tanner M, Utzinger J, Keiser
J, Singer BH: Integrated urban malaria control: a case study in
Dar Es Salaam, Tanzania. Am J Trop Med Hyg. 2004, 71(2 Suppl
):103-117.
Donnell MJ, McCall PJ, Lengeler C, Bates I, D'Alessandro U, Guy Barnish , Konradsen F, Klinkenberg E, Townson H, Trape JF, Hastings IM,
Mutero C: Malaria and urbanization in sub-Saharan Africa.
Malar J 2005, 4:12.
Yé Y, Kimani E, Kebaso J, Mugisha F: Assessing the risk of selfdiagnosed malaria in urban informal settlements using selfreported morbidity survey. Malar J 2007, 6:7.
Kuczinsky : Demographic survey of the British Colonial
Empire. 1949:126-229.
Kenya National Bureau of Statistic-KNBS: 1999 Population and
housing Census, population distribution by administrative
areas and urban Centers. Nairobi Kenya 2001, 1:.
UN-Habitat: The Challenges of Slums- Global report on
human settlements. Earthscan Publication, London UK; 2003:352.
Colony and Protectorate of Kenya (CPK) (1908–1966): Medical and
Sanitation Department Annual Reports Government of Kenya.
Symes CB: Malaria in Nairobi. East African Med J 1947,
XX:332-355.
de Mello JP: Some aspects of Malaria in Kenya. East African Med
J 1947, 24:112-123.
Symes CB: Malaria in Nairobi. East African Med J 1940, 17:291-307.
Van Someren VG, de Boer HS: Report on the mosquito breeding
areas within the Nairobi municipality area, with special reference to waters containing larvae. East African Med J 1926,
2:277-299.

Page 6 of 7
(page number not for citation purposes)

Malaria Journal 2009, 8:160

24.
25.

26.
27.
28.

29.
30.

31.
32.
33.
34.
35.

36.

37.

38.

39.
40.

http://www.malariajournal.com/content/8/1/160

Roberts JI: A parasitological survey of African school children
n Nairobi schools with haematological results of malaria
infection. Trop Med Hyg 1949, XX:31-33.
Rapuoda BA, Achola P: Studies on malaria and its vectors in
Nairobi: A Review of the distribution of the vectors and the
prevalence of the disease KEMRI/KETRI. 5th Medical Scientific
Conference, Nairobi Kenya. Paper No. 25/84 1984:115-119.
Health Management Information Systems Kenya: Ministry of Heath
Report, Republic of Kenya; 2001.
Kyobutungi C, Ziraba AK, Ezeh A, Ye Y: The Burden of disease
profile of residents of Nairobi's slums: Results from a Demographic Surveillance. Popul Health Metr 2008, 6:1.
Amuyunzu-Nyamongo M, Taffa N: The triad of poverty, environment and child health in Nairobi's informal settlements. Journal of Health and Population in Developing Countries 2004 [http://
www.jhpdc.unc.edu/].
Amuyunzu-Nyamongo M, Ezeh AC: A qualitative assessment of
social support in urban poor settings of Nairobi. J Poverty 2005,
9:89-107.
Ministry of Health, Kenya: National Guidelines for diagnosis,
treatment and prevention of malaria for health workers in
Kenya. Division of Malaria Control (DOMC), Ministry of Health, Republic
of Kenya, Nairobi 2006.
Shapiro JR: SQL Server 2000: The Complete Reference. Edition: illustrated, Osborne/McGraw Hill; 2000:931. ISBN 0072125888,
9780072125887
Stata corporation: Statistic Sofware: Release 9.1 Collage Station Texas
Stata Corporation; USA; 2005.
Rees PH, Touquet VLR, Allen AVH, Nyawade ZN: "Clinical
malaria" in Nairobi. East African Med J 1971, 48:51-55.
Bhatt KM, Omani JM, Kyobe J, Kanja C: Clinical malaria in Nairobi. East African Med J 1984, 61:303-305.
D'Acremont V, Lengeler C, Mshinda H, Mtasiwa D, Tanner M, Genton B: Time to move from presumptive malaria treatment to
laboratory-confirmed diagnosis and treatment in African
children with fever. PLoS Medicine 2009, 6:e252.
Reyburn H, Mbatia R, Drakeley C, Carneiro I, Mwakasungula E,
Mwerinde O, Saganda K, Shao J, Kitua A, Olomi R, Greenwood BM,
Whitty CJ: Overdiagnosis of malaria in patients with severe
febrile illness in Tanzania: a prospective study. BMJ 2004,
329:1212.
Zurovac D, Midia B, Ochola SA, English M, Snow RW: Microscopy
and outpatient malaria case management among older children and adults in Kenya. Trop Med Int Health. 2006,
11(4):432-440.
Amin AA, Zurovac D, Kangwana BB, Greenfield J, Otieno DN,
Akhwale WS, Snow RW: The challenges of changing national
malaria drug policy to artemisinin-based combinations in
Kenya. Malar J 2007, 6:72.
Lubell Y, Reyburn H, Mbakilwa H, Mwangi R, Chonya S, Whitty CJM,
Mills A: The impact of response to the results of diagnostic
tests for malaria: cost-benefit analysis. BMJ 2008, 336:202-205.
Shillcutt S, Morel C, Goodman C, Coleman P, Bell D, Whitty CJ, Mills
A: Cost-effectiveness of malaria diagnostic methods in subSaharan Africa in an era of combination therapy. Bull World
Health Organ 2008, 86:101-110.

Publish with Bio Med Central and every
scientist can read your work free of charge
"BioMed Central will be the most significant development for
disseminating the results of biomedical researc h in our lifetime."
Sir Paul Nurse, Cancer Research UK

Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central
yours — you keep the copyright

BioMedcentral

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

Page 7 of 7
(page number not for citation purposes)

