
























































































































































































































































































































































































































































































Chapter 6: Reliability of school children's net use reports 

Table 6.4: Relationship between reported net use estimates from school-based surveys and estimates from national sample household 
surveys in Kenya. School-level net use estimates from the school surveys described in Chapter 2 are paired with estimates from national 
sample household surveys conducted in Kenya between 2008 and 2010. The household surveys include the 2010 Kenya Malaria Indicator 
Survey (2010 KMIS), the 2009 FinAccess survey by the Kenya Financial Sector Deepening programme (2009 FSD survey) and the 2008-
2009 Kenya demographic health survey (KDHS 2008-09). 

National sample household surveys School surveys 

Province 

Number of Number of 
clusters! 

Reported Number 
Reported net 

Number Reported net 
schoolsl 

Reported net 
net use, all examined 

use, <5 yearsl 
examined, use, 5-14 

children 
use, school 

persons 
agesl , <5 years 5-14 years yearsl childrenl 

examined examined 

1,276/98,323 
43.3 

14,920 
53.5 

28,095 
40.1 

355/36,396 
41.9 

(41.9 -44.6) (51.9 - 55.1) (38.6 - 41.6) (39.6 - 44.2) 
Total 

Central 178/11,595 29.9 I 360 40.6 2 859 29.4 22/2387 37.1 
(25.9 - 33.9)' (35.4 - 45.8) ' (24.8 - 33.9) , (24.9 - 49.4) 

Coast 153/13,071 54.1 2 145 64.3 3 631 54.2 65 16 892 59.0 
(51.0-57.1) ' (60.9-67.7)' (50.5-57.8) , (55.1-63.0) 

Eastern 176/13,852 42.5 I 725 54.9 3994 41.1 43/4359 55.5 
(39.0-46.1)' (50.6-59.1)' (37.3-45.0) , (49.5-61.5) 

Nairobi 135/ 6,853 53.0 809 61.5 I 121 52.7 10 1926 39.1 
(48.8 - 57.3) (56.1 - 66.9) ' (47.2 - 58.3) (27.8 - 50.3 

North Eastern 68/6,869 35.6 1 106 40.9 2630 34.0 26/2,576 45.7 
(28.3 - 42.8)' (32.8 - 49.0)' (26.8 - 41 .1 ) (35.9 - 55.6) 

Nyanza 191 / 15,495 52.8 2628 62.8 4488 45.3 62 / 6302 38.7 
(50.3 - 55.3) ' (59.8 - 65.9) ' (42.1 - 48.5) , (34.5 - 43.0) 

Rift Valley 226 / 18,380 32.5 3079 40.9 5530 29.7 94 / 9462 27.9 
(29.6 - 35.4)' (37.3 - 44.4)' (26.5 - 32.9) , (24.5 - 30.9) 

Western 149/ 12,208 47.9 2068 59.2 3842 39.3 33 / 3492 37.8 
(45.0 - 50.7)' (55.7 - 62.7)' (36.0 - 42.7) , (32.2 - 43.5) 

1 Proportions and 95% confidence intervals estimated using a multi level random effects model adjusting for clustering at the school level in the school 
surveys, and at the cluster level in the household surveys. 
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6.3.5. Factors associated with incongruence 

In the Tana and the Kisii/Rachuonyo surveys, mean age of the school children, 

household net coverage ratio, percentage of chi ldren under five in the cluster, prevalence 

of Plasmodium infection, malaria transmission zone and district were all associated with 

the magnitude and direction of the observed differences between the school and 

household survey net use estimates in the un ivariable model (Table 6.5). 

Table 6.5: Factors associated with the differences in net use reports among the school 

children as reported in school surveys and net use reports among household members of 

all ages from household surveys (school - household estimates) in the Tana River/Delta 

and Kis ii/Rachuonyo surveys. 

Multivariable 
Univariable regression LR test 

regression coefficien ts, 
coefficients, (95% Cl) P value 

(95% Cl) 

School chi ldren mean age 
-10.80 (- 18.69 - -2.90) 0.007 -2.05 (-9.38 - 5.28) 

in years 
HH net coverage ratio 

>4 people/net 1 1 

2-4 people/net -13.63 (-22.74 - -4.51) -8.50 (-18.82 - 1.82) 

<2 people/net -37.17 (-48.01 - --26.33) <0.001 -2 1.63 (-34.87 - -8.38) 

Malaria infection 
prevalence by RDT 

0-0.9% I 1 

1-4.9% -4.40 (-20.63 - 11.84) -3.60(-18.42 - 11.21) 

5-39.9% -22.88 (-32.90 - -12.85) -13.50 (-26.33 - -0.66) 
>40% -26.23 (-40.63 - -11.83) <0.001 -5.85 (-24.24 - 12.55) 

% of the population <5 yrs 
<15% 1 I 

15-25% -24.72 (-33.57 - -15.87) -13.43 (-24.27 - -2.60) 

>25% -29.10 (-42.81 - -15.39) <0.001 -12.12 (-28 .78 - 4.54) 
Malaria transmission zone 

Coastal I 1 
Epidemic -23.35 (--33.98 - -12.72) 5.06 (-13.45 - 23.47) 
Semi-Arid 7.79 (-3.09 - 18.67) <0.001 10.34 (-2.71 - 23.39) 

District 
Kisii/Rachuonyo 1 

Tana River/Delta 28.44 (20.49 - 36.38) <0.001 Omitted I 

I District was omitted from the multivariable model due to coll inearity with net coverage ratio. 

LR test 

P value 

0.55 1 

0.003 

0.079 

0.034 

0.217 
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In the multivariable model, only household net coverage ratio and percentage of children 

under five in the cluster were associated with the differences, after adjusting for age, 

prevalence of Plasmodium and malaria transmission zone. The mean difference was 

22.23 (-22.23 (95% Cl: -35.55 - -8.92) lower in school/cluster pairs where the household 

net coverage was less than two people for every net compared to school/cluster pairs 

where net coverage was more than four people for every net (Table 6.5). 

In the national sample surveys, malaria infection prevalence, distance of the cluster 

sampled in the household survey from the school, province and malaria transmission 

zone were statistically significant predictors of the magnitude and direction of the 

difference between the school and household net use estimates in the univariable model 

(Table 6.6). In the multi variable model, however, only malaria transmission zone was 

statistically significant after adjusting for all the other factors. In the high transmission 

zone, the mean di fference in net use was 20% lower (-20.11 (95% Cl: -33.04 - -7.17) 

than the mean difference in the central low transmission zone (Table 6.6). 
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Table 6.6: Factors associated w ith the differences in net use reports among schoo l 

children as reported in school surveys and net use reports among household members of 

all ages from household surveys (school - household est imates) in the nationwide school 

surveys reported in Chapter 2 and national sample household surveys conducted in 

Kenya between 2008 and 2010. 

Univariable regression LR test 
Multivaria hie 

LR test 
r egression coefficients, 

coefficients, (95% Cl) Pvalue 
(95% Cl) 

P value 

Malaria infection 
prevalence by RDT 

0-0.9% I 1 

1-4.9% -3.37 (-9.75 - 3.01) -I. 76 (-8.43 - 4.90) 

5-39.9% -9.79 (-15.59 - -3.99) -0.65 (-8.38 - 7.07) 

>40% -19.92 (-27.78 - -1 2.06) <0.001 -2.57 (-14.17 - 9.02) 0.931 

Distance from school 
0-4.9 km 1 1 

5-9.9 km -3.58 (-9.22 - 2.06) -2.89 (-8.50 - 2.72) 

10-19.9 km -1.20 (-7.53 - 5.12) -3.84 (-10.26 - 2.58) 

>20 km 10.05 (2.52 - 17.58) <0.003 1.99 (-6.25 - 10.23) 0.349 

Province 
Central I 

Coast -1.19 (-10.75 - 8.37) -11.70 (-27 .98 - 4.58) 

Eastern 6.12 (-3 .82 - 16.06) 3.32 (-7.11 - 13.76) 

Nairobi -14.16(-29.59 - 1.27) -14.75 (-31.02 - 1.52) 

North Eastern 0.55 (-10.11 - 11.21) -7.48 (-23 .53 - 8.56) 

Nyanza -18.76 (-28.21 - -9.31) -3.08 (-17.47 - 11.30) 

Rift Valley -9.22 (-18.31 - -0.13) -6.07 (-16.44 - 4.30) 

Western -15.34 (-25.93 - -4.75) <0.001 -0.22 (-15.38 - 14.93) 0.070 

Malaria transmission 

zone 
Central 1 1 

Coastal 1.88 (-4.74 - 8.51) 10.48 (-5.00 - 25.96) 

Epidemic -8.77 (-14.42 - 3.11) -6.59 (-15. 17 - 2.00) 

High Transmission -21.29 (-27.50 - -15.07) -20. 11 (-33 .04 - -7.17) 

Semi-Arid 3.98 (-2.78 - 8.50) <0.001 5.19 (-6.59 - 16.97) 0.016 
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6.4. Discussion 

Disease control requires up-to-date information on disease burden and intervention 

coverage. In malaria control, school malaria surveys can potentially be used to provide 

data on the epidemiology of malaria and the coverage of interventions such as ITNs, 

however, the usefulness oflTN reports by school children is based on the ability of 

children to accurately report ITN use. The aim of this Chapter therefore, was to assess 

the congruence between net use reports by school children and net use reports from 

household-based surveys. At the individual level, children were more likely to over­

report than under-report net ownership and net use. The over-reporting resulted in 

overestimation of the school-level net use estimates in almost all schools in the Tana 

RiverlDelta surveys and in schools where the household-based cluster-level reported net 

use was low in the KisiilRachuonyo surveys. 

School children have been shown to reliably estimate infection prevalence and 

intervention coverage. In schistomiasis studies for example, school children's reports on 

blood in urine have been shown to be reliable indicators of schistosomiasis prevalence 

when compared with parasitological surveys6. 8.15. Other studies such as the Ugandan 

ITN study described earlier3 and the Ivermectin coverage studies in Uganda4 and 

NigeriaS have also shown that school children can reliably report intervention coverage. 

Although the results from this study suggest that school children over-reported net use, 

we hypothesize that behavioural factors at the household-level may have affected 

reporting at the household-based surveys. In Tana River and Tana Delta, the surveys 

were part of the study described in Chapter 2, assessing the impact of LUN distribution 

through schools. We therefore believe the households could have underreported net 

coverage and use hoping to benefit from the LLIN distribution. In the Kisii/Rachuonyo 
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surveys, the school surveys under-reported net use in areas where the net use estimates 

from the household surveys were high and over-reported in areas where net use estimates 

from the household surveys were low. In the KisiilRachuonyo surveys therefore, the 

households could have under-reported net use in the areas of low bed net coverage and 

where there was perceived need for more nets and over-reported in areas where net 

coverage was high but the nets were not in use especially by the school age group. 

Several studies have shown that behavioural factors such as sleeping arrangements are 

likely to affect net use by the school aged children I6
•

17
• Studies in western Kenya, have 

shown that older children are most likely to sleep in a non-sleeping areas and not on a 

bed are therefore least likely to use a net even when there are extra nets in the household. 

Other studies malaria endemic areas in Madagascar and Sierra Leone showed that over 

20% of children between the ages of 6-15 years did not sleep under an ITN in households 

where there was an ITN hanging over their sleeping spaces18
• Such findings may explain 

the discrepancies in reported net use between school surveys and household surveys, 

with school children honestly reporting non-use while the parents assuming use of hang 

nets. However, although many studies have reported differences between net ownership 

and use, more in-depth qualitative investigations of reported versus actual net use are 

warranted. 

The study further explored the factors that were associated with the magnitude and the 

direction of the differences between the reported net use at the school level and net use 

estimates among all ages in the household surveys. In the Tana River/Delta and the 

KisiilRachuonyo survey, the net use estimates from the school surveys were likely to be 

lower than the net use estimates from the household surveys, in clusters where the 

reported net/person ratio was high and where the reported population of children under 

the age five years was high. In the national sample surveys, school surveys were likely to 
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underestimate net use in the high transmission regions. This observation could be 

explained by the previous LUN delivery strategies in Kenya, which largely targeted only 

children under the age five years and pregnant women. For example in 2006 the 

government of Kenya distributed LUNs through a free mass distribution to children 

under five, to rapidly increase net use among children under the age of five years9, 19,20. 

In the mass distribution, the nets were distributed to all the districts in Nyanza and 

Western provinces, due to the high malaria transmission intensity while in the other 

provinces the nets were only distributed to the malaria-prone districts. This could explain 

the differences in net use between the school aged children as observed in the school 

surveys, and the estimates from the household surveys due to the high coverage in 

children under five in Nyanza and Western provinces. However such inequitable net 

coverage could be addressed by programmes aimed at universal coverage, and therefore 

potentially improve the congruence between the school and household survey net use 

estimates. The National Malaria Strategy in Kenya21 supports universal coverage to all 

persons at risk and last year the Kenyan government through the national malaria control 

programme distributed bed nets in all malaria endemic districts with the aim of achieving 

universal coverage (one net for every two people). Further studies are required to assess 

the comparability of reported net use in school surveys and household surveys after the 

mass distribution aimed at universal coverage. 

This study has several limitations. First, as highlighted earlier, the study design in the 

Tana River/Delta surveys would have influenced reporting of net ownership and use in 

the household surveys. This highlights one important issue, that although household 

surveys are the mainstay for assessing net use because the presence of a net can be 

ascertained, such surveys may not able to ascertain the absence of a net. Secondly, the 

temporal lag between the school surveys and the national sample surveys may potentially 
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reduce the observed congruence between the surveys. However in the three year period 

no mass distribution of bed nets was done in Kenya and therefore no large changes in net 

coverage were expected. 

In conclusion, although this study does not provide conclusive results on the use of 

schools as a proxy to monitor community level net use, school surveys could still be 

useful as countries move into universal coverage of bed nets to all populations at risk. 

However further in-depth studies are warranted to compare reported net use and actual 

use at the household level as well as the congruence between school children's reports 

and household surveys as countries move into universal coverage. 
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Chapter 7 . Summary and discussion 

In the last decade there has been significant progress in malaria control in Africa with 

increased funding l
,2 and access to malaria control interventions3

,4 and a concomitant 

reduction in disease burden4,s. However, millions of people at risk of malaria still remain 

unprotected3
• Studies across varied malaria transmission settings show that school-age 

children are the age group least protected by malaria control interventions such as ITNs6
, 

despite harbouring the highest proportion of infections regardless of the transmission 

intensity7. However, very little is known about the epidemiology of malaria in school 

children to effectively guide control. This thesis therefore was aimed at evaluating the 

usefulness of school-based malaria surveillance to define the epidemiology and burden of 

malaria among school children in Kenya, and evaluating the impact of school-based 

approaches to control malaria in different transmission settings in Kenya. This chapter 

provides a summary of the findings and their implications, and also identifies areas of 

future work. 

7.1. Summary of findings 

School based surveys could be a useful tool for planning malaria control by defining the 

epidemiology and burden of malaria in school children and their surrounding 

communities. However, although school malaria surveys formed an important part of 

malaria reconnaissance during the pre-eradication period (see Chapter I), there are very 

few contemporary examples of school-based malaria surveys in malaria endemic 

countries. Chapter 2 presented the main results of the first ever nationwide school 

malaria survey in Kenya and discussed the methodological issues encountered in the 

implementation of the surveys. The results demonstrated that the prevalence of 
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Plasmodium infection among school children in Kenya was low at 4.6%, but there was 

marked geographical variation in infection prevalence across the different malaria 

ecologies in Kenya. Similarly, there was marked geographical variation in patterns of 

anaemia and reported net use. These results highlight the need for rapid scaling-up of 

malaria control interventions, such as ITNs, in the school-age population, but that 

interventions should be geographically targeted to achieve maximum impact due to the 

variation in the levels of Plasmodium infection and anaemia. Operationally, the results 

demonstrated that school malaria surveys provide an easy, rapid and inexpensive 

platform for malaria surveillance but the variation in the prevalence of Plasmodium 

infection may have implications for the reliability of malaria diagnostic strategies used in 

school malaria surveys due the variation in parasite density. Furthermore, it was unclear 

if school surveys could be useful in monitoring intervention coverage in the wider 

community - these issues were considered in subsequent chapters. 

The design of a geographically targeted malaria control package should not only be 

informed by the distribution and prevalence of infection, but also the potential 

effectiveness of available control interventions. Using the data from national school 

survey, an analysis ofthe potential risk factors for Plasmodium infection and anaemia 

was undertaken in Chapter 3. The results suggested that although reported net use was 

associated with reduction in the odds of Plasmodium infection among all children in the 

coastal malaria transmission zone and among males in the western highlands epidemic 

zone, there was no statistical evidence of a protective effect in all other malaria 

transmission zones, including in the lakeside high transmission zone. The lack of an 

effect in the high transmission zones may have been explained, in part, by the high 

infection prevalence and the low reported net use. Moreover, despite anaemia being most 

common in the coastal and semi-arid zones, analysis suggested that Plasmodium 

249 



Chapter 7: Summary and discussion 

infection was not a statistically significant risk factor for anaemia in those zones, but 

reported net use was associated with reduction in anaemia in the coastal zone. Such 

findings suggest that other aetiologies of anaemia, such as malnutrition and helminth 

infections, may be important contributors of anaemia in the coastal and semi-arid zones8
• 

Chapter 4 presented results from a cluster randomised trial in conducted in two districts 

in the coastal and semi-arid malaria transmission zones. The trial was designed to 

evaluate the impact oflong lasting insecticide treated nets (LLINs) distributed through 

schools on Plasmodium infection, anaemia and reported net use among school children. 

The results suggested that LLINs distributed through school increased net use among 

children in the intervention schools highlighting the role that schools can play in 

supporting community-wide control of malaria. However, the trial results did not provide 

evidence of LLINs reducing the prevalence of Plasmodium infection or anaemia. Such 

findings support the findings from Chapter 3 that suggest other factors may play an 

important role in the aetiology of anaemia in the coastal and semi-arid zones. 

Collectively, the results in Chapters 2,3 and 4 provide useful guidance for the planning 

of malaria control among school children in Kenya. The high prevalence of Plasmodium 

infection and low rates of net use in the high transmissions and epidemic zones highlight 

the need for increasing access to malaria control interventions in these zones. As 

demonstrated in Chapter 3, low levels of net use in areas of high transmission is unlikely 

to be associated with substantial reductions in malaria transmission and efforts to 

increase net usage, coupled with other control approaches such as indoor residual 

spraying, are needed in order to have maximal impact9, 10. To rapidly increase net use in 

the high transmission districts, the existing school system can be used as a 

complementary entry point for bed net distribution, as demonstrated in Chapter 4. In 
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addition, the existing school system can also be used to deliver health messages on net 

use and prompt treatmentll
-
14

• 

Effective malaria control programmes need to be based on reliable and up-to-date data on 

epidemiology of malaria and intervention coverage. The experience from the national 

school malaria survey reported in Chapter 2 indicated that school surveys provided an 

inexpensive, easy and rapid platform for malaria surveillance. The use of school surveys 

is however predicated on the assumptions that school surveys can provide reliable data 

on infection levels and on intervention coverage. Therefore, chapters 5 and 6 set out to 

test these assumptions by assessing the reliability of malaria rapid diagnostic tests 

(ROTs) used in school malaria surveys as well as the reliability of school children's 

reports on bed net use as a proxy for community level coverage. Analysis in Chapter 5 

showed that although ROTs yielded high false positivity at the individual level, they are 

still reliable in classifying localities to according to infection prevalence in very low 

«1%) and high (>40%) transmission settings. Importantly, the results demonstrated that 

ROTs offer an affordable approach in school-based surveys, especially when coupled 

with more accurate diagnostic strategies such as PCR. 

Besides providing epidemiological data, school surveys could be useful tool for 

monitoring intervention coverage, both among school children themselves and within 

their communities15
• In order to assess the usefulness of school surveys in monitoring bed 

net use, Chapter 6 analysed the congruence between school children's reports on net use 

from school surveys and reports from household heads in household-based surveys. The 

analysis indicated that although the school surveys overestimated net use at the 

school/cluster level, the overestimation was generally consistent and it was unclear 

whether, in fact, school children's reports or their parents' reports were more reliable, as 
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there was no way of truly validating estimates. In terms of estimating net use at a sub­

national level, estimates from school and household surveys aggregated at a provincial 

level were comparable for all provinces except for the high transmission provinces of 

Nyanza and Western. Thus, although the results were inconclusive about the reliability of 

school-based reports to monitor net use in the community, schools surveys could still be 

a useful proxy for community level coverage as many countries achieve universal and 

uniform coverage in the population sub-groups. 

7.2. Future directions 

The analysis presented in this thesis has provided an understanding of the epidemiology 

and burden of malaria in Kenyan school children and offered novel insights into the 

usefulness of school-based approaches to malaria surveillance and control. Despite the 

promising role of school malaria surveys there are still several issues that need to be 

investigated further. First, the usefulness of schools to provide data on Plasmodium 

infection which are representative of the wider community will depend on a number of 

factors, including, level of school enrolment, level of absenteeism and sampling 

procedures7 and the influence of such factors need to be evaluated in future studies. 

Second, the data provided in this thesis forms an important basis for future schools 

malaria surveys in Kenya. However, the school malaria surveys presented in this thesis 

were undertaken over a long period of time (2008 - 2010) and the results could have 

been affected by temporal changes in malaria transmission due to seasonality and use of 

control interventions. Malaria seasonality in Kenya follows the bimodal rainfall pattern 

with peak transmission periods just after the start of the long rains between April and 

August and shortly after the start of the short rains from October to December. Such 

seasonality may affect the observed infection prevalence depending the timing of the 
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surveys, and further affect the classification of schools and districts into the prevalence 

categories «1 %, 1-4.9%,5-39.9% and >40%) highlighted in Chapter 5. Appendix 1 

presents the distribution of malaria seasons in Kenya and Appendix 2 presents the 

relationship between the rainfall patterns and timing of the surveys in the different 

malaria transmission zones in Kenya. Most schools were sampled during the short rains 

season or shortly after. In the central malaria transmission zone where transmission is 

very low or transmission does not occur, most the schools were sampled September and 

November 2009 in the short rains season and the prevalence and subsequent 

classification may not have been affected by the timing of the surveys (Appendix 2.la 

and b). Similarly, most schools in the high transmission and epidemic zones were also 

sampled just after the long rains or shortly after the start of the short rains (Appendix 2.3 

and 2.4). Although a few districts were sampled in the dry season of between January 

and March 2010 in the high transmission areas, the observed prevalence would have been 

higher but it may not affect the classification of schools into prevalence categories due to 

the high school level prevalence. In contrast, the observed prevalence estimates in the 

Coastal and semi-arid transmission zones may have been an underestimation. Most 

schools were sampled in dry months (Appendix 2.2a and b, and appendix 2.5a and b) and 

the observed low prevalence may have been due to the timing of the surveys. 

Additionally, as highlighted in Chapter 3, the school surveys were conducted between 2-

3 years after the last mass distribution of bed nets in 2006 and the observed prevalence 

may have captured a rise in prevalence due to poor quality nets. The above factors have 

to be considered while interpreting the results presented in this thesis. 

Third, this thesis demonstrated that ROTs provided a cheap and reliable tool for malaria 

diagnosis but the analysis did not consider how the performance ofRDTs varies in 

different transmission settings, which may have implications for cost-effectiveness of 
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diagnostic approaches. Fourth, additional studies are warranted in different transmission 

settings of the effectiveness of school-based distribution of bed nets. Fifth, the results are 

inconclusive about the use of schools to monitor bed net coverage and, as highlighted in 

Chapter 6, further qualitative studies would be needed to explore the reliability of 

reported net use in the community and the factors that influence accurate reporting. 

Finally, there is need for further studies on the congruence between school and household 

surveys net use estimates as countries move into universal coverage. 

In conclusion, this thesis has provided a contemporary example of a large scale school 

malaria survey in Africa and provided data on the epidemiology and burden of malaria in 

school children in Kenya. The thesis has also demonstrated the potential for school-based 

control in reducing the burden of malaria, but additionally highlighted how malaria 

interventions should be geographically targeted and included into an integrated school 

health package that also includes deworming, iron supplementation and school feeding. 

Finally, this thesis has provided insights into usefulness of school-based surveillance, 

which may be a useful tool for malaria surveillance as transmission declines7
, 16. The 

challenge now is to build upon these results to identify the cost-effective and optimal 

approach to school-based malaria surveillance and control in the different transmission 

settings across Africa. 
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Appendix I: Malaria seasonality 

Appendix 1: Malaria seasonality in Kenya. 

Appendices 1 a-c represent the months of peak malaria seasons and the duration of the 

malaria seasons in Kenya. Maps adapted from the MARA website: 

http://www.mara.org.za 
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Appendix la: The first and the last month of the first malaria transmission season 
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Appendix 1 b: The first and the last month of the first malaria transmission season 

Kenya: First Month of the Second Malaria Transmission Season 
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Appendix le: Duration in months of the malaria transmission season in Kenya 

Kenya: Duration of the Malaria Transmission Season 
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Appendix 2: Relationship between school surveys timing and the rainfall patterns in 

the study areas in the years 2008 - 2010. 

Rainfall data: 

The mean rainfall estimates for each month the year of survey were extracted for the s 

survey districts from the University of East Anglia Climatic Research Unit (CRU), 

Global precipitation dataset (http://www.cru.uea.ac.uk/data). The CRU time series 

version 3.10 dataset used, provides mean monthly rainfall estimates between 1901-2009 

on high-resolution (0.5xO.5 degree) grids based on monthly archived estimates from over 

19,800 weather stations around the world. The data was kindly provided by Caroline 

Kabaria ofKEMRl/Wellcome trust and I was responsible for the analysis. 
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Appendix 2.1a: Relationship between school surveys t iming and the rainfall patterns in the central low transmission zone in 2009. The grey 
bars represent the number of schools sampled per district and the line represents the mean monthly rainfall per district. 
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Appendix 2.1b: Relationship between school surveys timing and the rainfall patterns in 
the central low transmission zone in 20 I O. The grey bars represent the number of schools 
sampled per district and the line represents the mean monthly rainfall per district. 
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Appendix 1: Malaria seasonality 

Appendix 2.2b: Relationship between school surveys timing and the rainfall patterns in 

the coastal transmission zone in 2009. The grey bars represent the number of schools 

sampled per district and the line represents the mean monthly rainfall per district. 
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Appendix 2.3a: Relationship between school surveys timing and the rainfall patterns in the epidemic highlands transmission zone in 2009. 
The grey bars represent the number of schools sampled per district and the line represents the mean monthly rainfall per district. 
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Appendix 1: Malaria seasonality 

Appendix 2.3b: Relat ionship between school surveys timing and the rainfall patterns in 

the epidemic highlands transmission zone in 20 10. The grey bars represent the number of 

schools sampled per di strict and the line represents the mean monthly rainfall per district. 
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Appendix 2.4a: Relationship between school surveys timing and the rainfall patterns in the high transmission zone in 2009. The grey bars 

represent the number of schools sampled per district and the line represents the mean monthly rainfall per district. 
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Appendix I: Malaria seasonality 

Appendix 2.4b: Relationship between school surveys timing and the rainfall patterns in 
the high transmission zone in 20 I O. The grey bars represent the number of schools 
sampled per district and the line represents the mean monthly rainfall per district. 
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Appendix 2.5a: Relationship between school surveys timing and the rainfall patterns in 
the semi arid low transmission zone in 2009. The grey bars represent the number of 
schools sampled per district and the line represents the mean monthly rainfall per district. 
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Appendix I : Malaria seasonality 

Appendix 2.5b: Relationship between school surveys timing and the rainfall patterns in the semi arid low transmission zone in 2010. The 
grey bars represent the number of schools sampled per district and the line represents the mean month ly rainfall per district. 
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