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Monitoring and Evaluation Report for Burundi

Pilot Survey

Baseline data collection started in Cibitoke, Bubanza and Bururi  provinces during 2007 where 12 schools were surveyed. The SCI statistician gave recommendations with regards to the sample size at the school level for the longitudinal studies. Based on financial constraints and epidemiological reasoning, the Burundian team in the field together with the SCI Programme Manager decided on the study design. 12 schools were chosen based on 3 zones; each containing different NTD endemicity. 4 schools were selected randomly to represent the ‘STHs+ Schistosomiasis+ onchocerciasis’ zone (these were Musenyi, Nyamibu, Munyika, Rukinga); another 4 schools were selected randomly to represent the ‘STHs +onchocerciasis’ zone (Mirombero, Kizuga, Ruzibira, Mudende) and finally 4 schools were selected randomly to represent STH only endemic areas (Gatwe, Ruko, Condi, Gitobo). Such decisions were based on available historic data.
  

The pilot survey has been extended into its fifth year and the last round of data collection occurred in April 2011. Table 1 shows numbers of individuals successfully followed up for parasitological examination and testing for anaemia.

Table 1.
 Follow-up rates for pilot survey

	 Stage
	Year


	Parasitology
	Anaemia

	
	
	Number of children
	Percentage followed-up
	Number of children
	Percentage followed-up

	Baseline
	2007
	2383
	
	1935
	

	Follow-up 1
	2008
	1183
	49.6
	1170
	60.5

	Follow-up 2
	2009
	1759
	73.8
	1730
	89.4

	Follow-up 3
	2010
	1319
	55.4
	1303
	67.3

	Follow-up 4
	2011
	1270
	53.3
	1254
	64.8


Parasitological exams
A child was classified as being infected with a particular parasite if at least one egg was counted. In the case of S. mansoni, two Kato-Katz slides were counted wheras with hookworm, Ascaris and Trichuris one slide was counted.
Charts in this report should be interpreted together with model results to determine whether changes seen are statistically significant. Pupils in the same school have, on average, more similar levels of infection than pupils in different schools. This has implications for how confidence intervals are calculated and how infection levels are compared across years. Hence the model results are the best indication of how successful the programme has been. Where charts have been produced for the overall programme, robust confidence intervals that reflect the clustered data were used. For school-level charts a value of zero indicates no cases of the disease.

Where prevalence was very low at baseline or had dropped to very low levels by the end of the programme, models of intensity are inappropriate due to the large number of zero counts. In these cases, only prevalence is discussed.   

S. mansoni

Model results indicated highly significant reductions in S. mansoni prevalence in all four years of follow-up as compared to baseline (Table 2 and Figures 1a, 1b and 2).

Table 2. Model results for S. mansoni prevalence

	Stage
	Prevalence (%)
	Percentage point change in prevalence from baseline
	p-value for comparison with baseline

	Baseline
	12.7
	
	

	Follow-up 1
	5.1
	-7.6
	p<0.001

	Follow-up 2
	6.2
	-6.5
	p<0.001

	Follow-up 3
	1.9
	-10.8
	p<0.001

	Follow-up 4
	1.7
	-11.0
	p<0.001


Figure 1a.
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Figure 1b.
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Figure 2. 

[image: image4.png]Prevalence (%)

Prevalence of S. mansoni (pilot schools)

¥ Baseline

= Follow-up 1

¥ Follow-up 2

® Follow-up 3

B @‘8\0\‘ \;{}o";’b &600 = Follow-up 4
W 8 <

Error bars are 95% confidence intervals for school prevalence
Kizuga, Gatwe, Ruko and Condi had prevalence of less than 1% throughout





Hookworm
Model results indicated highly significant reductions in hookworm prevalence in all four years of follow-up as compared to baseline (Table 3 and Figures 3a, 3b and 4).

Table 3. Model results for hookworm prevalence

	Stage
	Prevalence (%)
	Percentage point change in prevalence from baseline
	p-value for comparison with baseline

	Baseline
	17.8
	
	

	Follow-up 1
	6.9
	-10.9
	p<0.001

	Follow-up 2
	7.8
	-10.0
	p<0.001

	Follow-up 3
	5.9
	-11.8
	p<0.001

	Follow-up 4
	2.7
	-15.0
	p<0.001


Figure 3a. 
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Figure 3b.
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Figure 4. 

[image: image7.png]Prevalence (%)

50
45
40
35
30
25
20
15
10

Prevalence of hookworm (pilot schools)

T
T
T
T T ¥ Baseline
E Follow-up 1
4 ¥ Follow-up 2
" Follow-up 3
) . ¥ Follow-up 4
& f & P ECELE SIS
> & % > AN N S &S
& & & AN X S & & & &
& e ¢ » & &
W &I

Error bars are 95% confidence intervals for school prevalence





Ascaris

Model results indicated highly significant reductions in Ascaris prevalence in follow-up years 3 and 4 as compared to baseline but the situation before then was less clear (Table 4 and Figures 5a, 5b and 6). Due to the higher levels of prevalence seen over the course of the programme, a model of intensity was also appropriate here. This also showed highly significant reductions by follow-up years 3 and 4 as compared to baseline (Table 5).

Table 4. Model results for Ascaris prevalence

	Stage
	Prevalence (%)
	Percentage point change in prevalence from baseline
	p-value for comparison with baseline

	Baseline
	15.3
	
	

	Follow-up 1
	11.4
	-4.0
	p<0.01

	Follow-up 2
	19.5
	4.1
	p<0.001

	Follow-up 3
	11.0
	-4.4
	p<0.001

	Follow-up 4
	9.8
	-5.6
	p<0.001


Figure 5a.
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Figure 5b.
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Figure 6.
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Table 5. Model results for Ascaris intensity

	Stage
	Intensity as predicted by the model of log-transformed egg count
	Percentage change in intensity from baseline 
	p-value for comparison with baseline

	Baseline
	1.45
	
	

	Follow-up 1
	0.97
	-33.5
	p<0.01

	Follow-up 2
	1.83
	25.7
	p<0.05

	Follow-up 3
	1.03
	-28.8
	p<0.01

	Follow-up 4
	0.81
	-44.3
	p<0.001


Trichuris

Baseline prevalence of Trichuris was low (3%) and by the end of the programme the level was not significantly different from this despite dropping significantly below it in the first and third follow-up years (Table 6 and Figures 7a, 7b and 8).

Table 6. Model results for Trichuris prevalence

	Stage
	Prevalence (%)
	Percentage point change in prevalence from baseline
	p-value for comparison with baseline

	Baseline
	3.4
	
	

	Follow-up 1
	1.8
	-1.6
	p<0.05

	Follow-up 2
	3.9
	0.5
	NS

	Follow-up 3
	1.6
	-1.8
	p<0.01

	Follow-up 4
	2.4
	-1.0
	NS


Figure 7a.
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Figure 7b.
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Figure 8.
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Anaemia
For children who are less than 11 years, anaemia is defined as Haemoglobin (Hb) being less than 115 g/l.  For children aged between 12 and 14 years anaemia is defined as Hb being less than 120 g/l.  These values were taken from the WHO (2001) “Iron Deficiency Anaemia-Assessment Prevention and Control”.
Charts should be interpreted together with model results to determine whether changes seen are statistically significant. Pupils in the same school have, on average, more similar levels of anaemia than pupils in different schools. This has implications for how confidence intervals are calculated and how anaemia prevalence is compared across years. 

By the fourth follow-up, there was a highly significant reduction in the prevalence of anaemia as compared to baseline levels. Before this, the situation was less clear (Table 7 and Figures 9a, 9b and 10).

Table 7. Model results for anaemia prevalence

	Stage
	Prevalence (%)
	Percentage point change in prevalence from baseline
	p-value for comparison with baseline

	
	Male
	Female
	Male
	Female
	

	Baseline
	27.6
	22.3
	
	
	

	Follow-up 1
	35.1
	29.0
	7.5
	6.6
	p<0.001

	Follow-up 2
	17.3
	13.6
	-10.3
	-8.7
	p<0.001

	Follow-up 3
	31.0
	25.2
	3.3
	2.9
	NS

	Follow-up 4
	9.7
	7.5
	-18.0
	-14.9
	P<0.001


Figure 9a.

[image: image14.png]Prevalence (%)

50
45
40
35
30
25
20
15
10

Population estimates of pilot area anaemia
prevalence

Baseline Follow-up 1 Follow-up 2 Follow-up 3 Follow-up 4

Error bars are robust 95% confidence intervals





Figure 9b.
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Figure 10. 
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National survey

In 2008, baseline data was collected for the remaining provinces not included in the pilot study. 19 schools were sampled. The selection of schools was done randomly from the non-pilot provinces; taking into account 11 separate ecological zones.

The national survey has been extended into its fourth year and the last round of data collection occurred in April 2011. There was no data collection in 2010 so charts contain a blank year. Table 8 shows numbers of individuals successfully followed up for parasitological examination and testing for anaemia.

Table 8.
 Follow-up rates for national survey

	 Stage
	Year


	Parasitology
	Anaemia

	
	
	Number of children
	Percentage followed-up
	Number of children
	Percentage followed-up

	Baseline
	2008
	3781
	
	3772
	

	Follow-up 1
	2009
	3028
	80.1
	3023
	80.1

	Follow-up 2
	2011
	2137
	56.5
	2139
	56.7


Parasitological exams
A child was classified as being infected with a particular parasite if at least one egg was counted. In the case of S. mansoni, two Kato-Katz slides were counted wheras with hookworm, Ascaris and Trichuris one slide was counted.
Charts in this report should be interpreted together with model results to determine whether changes seen are statistically significant. Pupils in the same school have, on average, more similar levels of infection than pupils in different schools. This has implications for how confidence intervals are calculated and how infection levels are compared across years. Hence the model results are the best indication of how successful the programme has been. Where charts have been produced for the overall programme, robust confidence intervals that reflect the clustered data were used. For school-level charts a value of zero indicates no cases of the disease.

Where prevalence was very low at baseline or had dropped to very low levels by the end of the programme, models of intensity are inappropriate due to the large number of zero counts. In these cases, only prevalence is discussed.   

S. mansoni

Despite initial low levels, model results indicated a highly significant reduction in S. mansoni prevalence by the second follow-up as compared to baseline (Table 9 and Figures 11a, 11b and 12).

Table 9. Model results for S. mansoni prevalence

	Stage
	Prevalence (%)
	Percentage point change in prevalence from baseline
	p-value for comparison with baseline

	Baseline
	6.2
	
	

	Follow-up 1
	6.1
	-0.1
	NS

	Follow-up 2
	0.7
	-5.4
	p<0.001


Figure 11a.
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Figure 12.
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Hookworm
Model results indicated highly significant reductions in hookworm prevalence in both years of follow-up as compared to baseline (Table 10 and Figures 13a, 13b and 14).

Table 10. Model results for hookworm prevalence

	Stage
	Prevalence (%)
	Percentage point change in prevalence from baseline
	p-value for comparison with baseline

	
	Male
	Female
	Male
	Female
	

	Baseline
	15.1
	13.3
	
	
	

	Follow-up 1
	9.0
	7.9
	-6.0
	-5.4
	p<0.001

	Follow-up 2
	5.4
	4.7
	-9.7
	-8.6
	p<0.001


Figure 13a.
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Figure 13b.
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Figure 14.
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Ascaris

Model results indicated highly significant reductions in Ascaris prevalence in both follow-up years as compared to baseline (Table 11 and Figures 15a, 15b and 16). Due to the higher levels of prevalence seen over the course of the programme, a model of intensity was also appropriate here. This also showed highly significant reductions in both follow-up years as compared to baseline (Table 12).

Table 11. Model results for Ascaris prevalence.

	Stage
	Prevalence (%)
	Percentage point change in prevalence from baseline
	p-value for comparison with baseline

	Baseline
	21.6
	
	

	Follow-up 1
	11.7
	-9.9
	p<0.001

	Follow-up 2
	9.1
	-12.4
	p<0.001


Figure 15a.
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Figure 15b.
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Figure 16.
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Table 12. Model results for Ascaris intensity

	Stage
	Intensity as predicted by the model of log-transformed egg count
	Percentage change in intensity from baseline 
	p-value for comparison with baseline

	Baseline
	2.94
	
	

	Follow-up 1
	0.86
	-70.6
	P<0.001

	Follow-up 2
	0.78
	-73.3
	P<0.001


Trichuris

Although the level stayed roughly constant between baseline and first follow-up, model results indicated a highly significant reduction in Trichuris prevalence by the second follow-up (Table 13 and Figures 17a, 17b and 18). 

Table 13. Model results for Trichuris prevalence
	Stage
	Prevalence (%)
	Percentage point change in prevalence from baseline
	p-value for comparison with baseline

	Baseline
	10.4
	
	

	Follow-up 1
	10.0
	-0.4
	NS

	Follow-up 2
	4.3
	-6.1
	p<0.001


Figure 17a.
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Figure 17b.
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Figure 18.
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Anaemia

For children who are less than 11 years, anaemia is defined as Haemoglobin (Hb) being less than 115 g/l.  For children aged between 12 and 14 years anaemia is defined as Hb being less than 120 g/l.  These values were taken from the WHO (2001) “Iron Deficiency Anaemia-Assessment Prevention and Control”.
Charts should be interpreted together with model results to determine whether changes seen are statistically significant. Pupils in the same school have, on average, more similar levels of anaemia than pupils in different schools. This has implications for how confidence intervals are calculated and how anaemia prevalence is compared across years. 

Model results indicate that there was a highly significant reduction in the prevalence of anaemia as compared to baseline levels for both follow-up years (Table 14 and Figures 19a, 19b and 20).

Table 14. Model results for anaemia prevalence.

	Stage
	Prevalence (%)
	Percentage point change in prevalence from baseline
	p-value for comparison with baseline

	
	Male
	Female
	Male
	Female
	

	Baseline
	26.8
	23.9
	
	
	

	Follow-up 1
	22.6
	20.0
	-4.2
	-3.8
	p<0.001

	Follow-up 2
	17.5
	15.3
	-9.3
	-8.5
	P<0.001


Figure 19a.
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Figure 19b.
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Figure 20.
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Technical notes

Data cleaning and handling were carried out in SAS v9.1.3. Models were run in MLwiN v2.23 with three levels: time, pupil and school; and controlled for age and sex. Models of prevalence were logistic. Models of intensity were on log-transformed egg counts to ensure normally distributed residuals. In all parasite prevalence models, age was a significant predictor and model results are for mean age. Sex was not a significant predictor in all parasite prevalence models aside from that for national hookworm, where results are quoted for both sexes. Anaemia model results are quoted for mean age and by sex since both of these were significant predictors.  

For charts summarising prevalence and intensity over the whole area surveyed, robust confidence intervals were used to take into account intra-school correlation, using the Taylor expansion method. All pupils that were recruited with the intention of follow-up were included in the models and charts i.e. a pupil had to appear at least once in a survey round to be included. This strategy minimised any potential bias in results.
For queries, please contact:

Dr Ben Styles CStat
Senior Biostatistician

Schistosomiasis Control Initiative (room VB11)

Department for Infectious Disease Epidemiology

Imperial College

St. Mary's Campus

Norfolk Place

London W2 1PG

Tel: 0207 594 3474

Mobile: 07989 973889

E-mail: b.styles@imperial.ac.uk
Web: http://www3.imperial.ac.uk/schisto
� This sampling description is adapted from Dr Artemis Koukounari’s report on the 2010 data collection.
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