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FINAL REPORT
SUMMARY
The Binga Malaria Project was a community based malaria project which involved school children, their teachers and local health authorities of Binga District, Zimbabwe.

While all aspects of malaria control and prevention were considered, source reduction was the main focus of this project. Emphasis was placed on environmental control for school children and larviciding with environmental control for teachers and health authorities. The project involved health education and putting that education into practice.

The project should be viewed as a pilot project as only eight schools were involved in four different localities. A severe drought occurred during the time of the project which should have naturally depressed malaria transmission. Nevertheless, in two areas in which the project was active, there appears to have been a reduction in clinical malaria incidence as compared with other areas in which the project was not active.

During the project a detailed base line survey was carried out along with two "Knowledge, Attitude and Practice" (KAP) surveys of school children and households: the findings of these investigations appear in separate documents (Freeman 1994a, Freeman 1994b, Freeman 1995) and are only summarised in this report. This report details only the operations and results of the project.

This project was a result of collaboration between the Overseas Development Agency - United Kingdom (the sponsors), Save the Children Fund UK, the Binga District Health Authorities, Binga District Education Authorities (the implementors) and Tim Freeman (malaria consultant) who was present for technical advice and monitoring activities carried out.

BACKGROUND
The National Malaria Control Programme of Zimbabwe has been in operation since 1949 though it only became truly national after independence in 1980. From 1980, nearly all structures in malaria areas of Zimbabwe have been sprayed with residual insecticides. Despite this tremendous effort. malaria continues to keep a foot hold, and in some places is considered to be getting worse.

Binga District lies in one of the lowest lying areas in the north of the country (along Lake Kariba) and is considered to be one of the worst malaria areas in the country. The area has consistently been sprayed since the early 1980s, and it was believed that malaria was now at controllable levels. In 1993, the whole of Zimbabwe, as well as the sub-region, experienced a massive upsurge in malaria: Binga District reported clinical malaria cases nearly equal to its population, and it is believed that up to two percent of the under five age groups may have died of the disease during this period (Freeman 1994a). 1993 demonstrated that malaria is still not fully under control, and that the National Malaria Control Programme in its present form is not able to fully limit the expansion of the disease.

The National Malaria Control Programme has a three pronged strategy, that of residual spraying, clinical management and health education. The programme is very expensive (especially the residual spraying programme) and in the long run may not be fully sustainable. Clinical management relies on the prompt treatment of the disease: this is rarely possible as many people still live a long distance from a clinic and the health education programme appears not to be fully effective: KAP studies in both Gokwe and Binga (Freeman 1992, 1993, 1994b, 1995) show that rural populations still know little of malaria resulting in few people practising any form of malaria self protection or control.

Apart from the expense of the residual spraying programme, few diseases have been controlled by a single control strategy as has been the case in Zimbabwe over the last forty five years. In recent years there have been some moves in Zimbabwe to diversify control strategies: Matabeleland North with repellents (Mosbar), Midlands with prophylactics and larvicides, Mashonaland Central with mosquito nets and repellents and Manicaland with larvicides. All these operations have been demonstrating some promising results but they are still managed and financed centrally: this is inherently expensive and still relies on good management to be sustainable and effective. While all these efforts by different provinces must be applauded, they are still falling into the trap of looking at single control strategies and while centrally managed, continue to ignore the largest single resource of Zimbabwe: people.

Save the Children Fund UK (SCF) has been working in Binga District since the early 1980s: its mandate is to help children and is involved is several projects in Binga District which directly (supplementary feeding programme) or indirectly (building dams) improve the lives of children. During the malaria outbreak of 1993, SCF directly experienced the problems of malaria with the deaths of many children in their supplementary feeding scheme: they also came to realise that their dam building programme, while supplying water to rural populations, was also an added threat to health in regards to schistosomiasis and in particular malaria. Binga is a dry district for most of the year, and any additional water points are potential extra breeding sites for vector mosquitoes of malaria: the building of dams was perceived as a double edged gift to the district - the supply of both water and increased malaria.

With these ideas in mind, negotiations began in early 1994 between SCF, the Binga Health Authorities and a malaria consultant with a small amount of money being raised from the Overseas Development Agency UK (ODA). It was decided to begin a small pilot malaria control project which was low cost, potentially sustainable, multi-faceted and involving local communities. The project was designed to complement and supplement existing malaria control programmes and use available resources without much external support. The project also had to operate without giving any individual within Binga District onerous duties which might interfere with their normal activities: if such a situation occurred it would mean that neither the project or their normal duties would be carried out properly.

As previous KAP studies had indicated that knowledge of malaria was poor, it was decided to focus on this area of weakness.

METHODOLOGY
As the budget was small it was decided to focus the project on school children, and then again only in certain areas. Following the base line survey conducted in October/November 1994 (Freeman 1994a) Chunga, Siabuwa, Manjolo and Binga Town were selected. The choice of locations was based on accessibility, being fairly close to a health centre (so that malaria incidence could be monitored) and in some way related to a water project. Chunga has a perennial river, a dam and is in close proximity to Lake Kariba, Siabuwa has a piped water scheme that leaks and a dam, Manjolo has springs and a dam (Musenampongo) and Binga Town has springs, Lake Kariba and was chosen because the project staff were based there making monitoring easy.

Prior to any intervention, the areas were visited and KAP studies carried out amongst selected schools and householders (Freeman 1994b & 1995): this helped the project team identify any special overall problems and in the areas concerned. Children who would be in Grade Seven and Form Two in 1995 were those chosen for both the KAP studies and health education. The eight schools visited were Sinamasanga Primary, Siamupa Secondary, Siabuwa Primary and Secondary, Manjolo Primary and Secondary, Musenampongo Primary and Binga Secondary.

The last part of the exercise involved malaria health education of children in the selected schools. In the areas mentioned above, one primary and one secondary school were selected. At each school, children were taught the basic principals of malaria with emphasis on malaria control and personal protection. The children were addressed in all schools in Tonga except for Binga Secondary school where children came from different areas so were addressed in English. 

The children were shown mosquito larvae in bottles and were asked to relate these to wall charts given to each school depicting diagrams of the larvae. In the next part of the exercise, the children were sent out from their class rooms to look for larvae in the surrounding area. Lastly, methods of environmental control were discussed and certain breeding sites around the schools looked at so that discussions could take place in the best way to control mosquito breeding. Schools were requested to repeat the exercise with their children on a weekly basis so that all localised mosquito breeding could be identified and controlled: children were also encouraged to take what they had learnt in school and apply it around their homes. Some mosquito larvae were also left at each school so that the children could see them changing into adults: to avoid the adults escaping, each school was given some mosquito netting to cover the containers.

Schools were also supplied with a small hand spray pump and a bottle of larvicide: teachers were asked to use this only when environmental control failed to solve any particular problem. Local Environmental Health Technicians (E.H.Ts) were asked to link up with the schools concerned. The E.H.Ts in these areas were given a larger pressure pump (five litre) which could sort out large breeding areas: schools were asked to report any large breeding sites to the local E.H.Ts which they were unable to sort out themselves. The schools thereafter were periodically visited and their situations discussed.

Alongside the activities at the schools, the monitoring system for malaria in the district needed improvement. Prior to the project, only Kariangwe and Binga Hospital took blood slides for malaria confirmation and at Binga, the data was rendered almost useless as records were not kept of where patients having slides taken lived.

Part of the baseline report recommended that if malaria surveillance were to be improved in the district, the system of taking malaria blood smears needed to be addressed. It was therefore recommended that each clinic in the district begin taking a limited number of blood smears of suspected malaria cases and that all information (including residential address) be taken. Clinics particularly in the project areas were encouraged to start taking blood slides immediately so that the activities of the project could be monitored. 

FINDING
School Health Education Programme
The school health education programme began in early February and proved popular at all schools visited with keen interest shown in the proposed activities. However, due to the drought, not all the proposed health education activities could take place.

At three schools, Sinamasanga Primary, Manjolo Secondary and Binga Secondary none of the children were able to find any breeding sites around the school during the health education programme. Some children at Binga Secondary were later able to identify some mosquito breeding sites around Binga Town at the Govera Township where effluent flows from full septic tanks, and children at Manjolo Secondary were later able to witness localised mosquito breeding in a water storage tank at the school after a single flush of rain. Sinamasanga Primary on the other hand never once witnessed any mosquito breeding around the school: the area remained completely dry for the duration of the project.

For the remainder of the schools, at the time of the initial health education, mosquito breeding sites of both anopheline and culicine mosquitoes were found except at Siamupa Secondary where only culicine larvae were found. While Anopheles gambiae larvae were shown to all pupils, only the pupils of Siabuwa Secondary were able to locate these at the time of the health education exercise. Against expectations, most children had little difficulty in identifying the mosquito larvae. It was also encouraging to note that the majority of teachers seemed as enthusiastic about the project as were the children.

The only sad part of the initial phase of this project was that none of the local E.H.Ts were available to join in and participate in these school activities and only at Chunga was the E.H.T available for the rest of the project.

Follow ups suggested that the performance of each school varied a lot depending on a number of factors which are listed below.

Sinamasanga Primary - Chunga
As mentioned earlier, this area remained dry for the duration of the project, and consequently, very little in terms of further activity took place.

Siamupa Secondary
School children in this school quickly identified localised breeding sites. Their science teacher as well as the local E.H.T took the project to heart. The area was mapped out by the science teacher and different children were given different breeding sites to monitor. Along with the local E.H.T, all local breeding sites were destroyed. One month later it was possible to sleep out of doors and not be bitten by a single mosquito. While the drought no doubt aided in reducing mosquito breeding, the area is very flat with clay soils and many pools of water remained for long periods after the rains had ceased to fall. 

Siabuwa Primary
Both the head master and two Grade Seven teachers took great interest in the project. Despite the E.H.T being away for most of the project duration, it is believed that the children were sent out regularly and all localised breeding sites treated with larvicide: Siabuwa has a huge problem with a piped water scheme that leaks. When interviewed later, the teachers were able to identify the most serious breeding sites which they stated they had problems controlling because the spray pump given to the school was too small for the job at hand. Many people in Siabuwa reported that after the project began, it was possible to sleep out of doors without being bitten.

Siabuwa Secondary
It is difficult to ascertain what activities occurred at this school. Siabuwa Primary School is close to the secondary school and it is felt that the activities of the primary school overshadowed those of the secondary school resulting in little activity from the secondary school: this is only a summation as the responsible teachers at the secondary school were vague about their project activities when asked about them.

Manjolo Primary School
Manjolo Primary School is located near to numerous natural springs. Besides the springs being mosquito breeding sites, local people also dig a huge number of shallow wells in the area which were identified as being mosquito breeding grounds. Even with all the children in the school carrying out environmental control, the problem is this area is enormous to control. This school needed the active support of the local E.H.T with his large spray pump to carry out its activities: during most of the project duration the E.H.T was away. To confound matters, one of the Grade Seven teachers originally assigned to this project was transferred to another section of the school further weakening the control potential of the children. It is believed therefore that not much useful activity occurred during the early part of the project, though it is now believed that the control programme is now active in the school.

Manjolo Secondary
As mentioned previously, like Sinamasanga Primary, this is a very dry area. The only time mosquito breeding was noted was in the school water storage tank after a shower. This school was therefore unable to carry out any useful activities.

Musenampongo Primary
In many ways the situation at this school is similar to Manjolo Primary. Adjacent to the school is a large dam with leakage below the dam wall. The area below the dam wall is a huge swamp and mosquito breeding ground: simple environmental control measures are not really applicable in this area. The area needed a large spray pump: during the duration of the project the school was never visited by the local E.H.T and the school became discouraged due to the large area needing control: consequently little useful activity is believed to have taken place. However, the swampy area below the dam wall has now shrunk to manageable proportions and it now believed that the school is actively treating the area after the project team recently visited the school identifying areas needing attention.

Binga Secondary
Like Manjolo Secondary and Sinamasanga Primary little useful activity took place hear due to a lack of rain and potential breeding sites.

In conclusion, of eight schools, three were unable to participate due to dry conditions, two had problems which were bigger than they could cope with, and of the three remaining schools, two performed wonders. It is believed that good and active control occurred at both Siabuwa centre and Chunga around the school and clinic. The remainder of this report will therefore focus on these two areas: it is felt that a detailed analysis of Binga Hospital records (under which both Manjolo and Musenampongo lie) would not likely produce any useful data.

It should also be noted that during the time of the school holidays during April all control activities ceased except in Chunga where the local E.H.T was still active.

Climate
Rainfall
Appendix One shows the annual rainfall for the last twenty years. The graph clearly shows that the 1994/1995 rainy season as having the worst drought in the last twenty four years.

The average rainfall recorded for Binga Town over the last twenty four years is 741.7 mm. Table One shows the actual rainfall for different areas of Binga over the last year. The table shows that in fact Binga Town itself appears to have had the lowest rainfall for the district with Siabuwa having the most: with such data, one might normally expect Siabuwa to have a worse malaria problem than other areas in the district.

Temperature
Appendix Two shows the mean temperatures of Binga Town over the last few months as compared with the last four years and the mean of the last thirty seven years. The season has been rather strange: the mean October temperature is the lowest recorded since 1958, while November, January, March and April are the warmest on record since 1958. The mean December temperatures is only exceeded by 1972 and February by 1992. However, it must be noted that no temperature data was collected in Binga from 1979 to 1986 so these cannot be taken into consideration.

TABLE ONE
Rainfall of various centres in Binga District from July 1994 to May 1995
((((((((((((((((((((((((((((((((
( Place        ( Rainfall (mm) (
((((((((((((((((((((((((((((((((
( Binga        (    158.2      (
( Chizarira    (    201.5      (
( Chunga       (    307.0      (
( Kariangwe    (    300.0      (
( Lusulu       (    391.4      (
( Sengwa Mouth (    231.0      (
( Siabuwa      (    453.5      (
( Tindi        (    172.5      (
((((((((((((((((((((((((((((((((
Malaria
Clinical Cases
Appendix Three shows the total number of malaria cases reported in Binga District from January to April in 1989 to 1995. The graph shows that despite the drought, the number of clinical malaria cases reported in 1995 is only exceeded by 1993 and 1994.

Appendix Four shows the number of clinical cases of malaria reported from each clinic in Binga District from December 1994 to April 1995. All clinics show a doubling of cases from February to March except for Siabuwa and Chunga: Siabuwa shows a halving of cases while Chunga cases remain almost static. From March to April all clinics show a reduction of malaria except for Chinego suggesting a malaria outbreak in the area.

Appendix Five shows the clinical malaria cases reported by clinic between January/February and March/April. A close look at the data shows that malaria cases reported from both Chinego and Pashu are in the same order as that reported in 1993: for the rest of the years, clinical malaria reported from these two clinics is on the low side. Chinego and Pashu are quite close together and the data further suggests a malaria outbreak in this area.

While other clinics in Binga have previously shown reductions in reported malaria from January/February to March/April over the last six years, this has not been the case in Siabuwa and Chunga. 1995 is the first year when either of these clinics have reported either static or reduced cases over this period. Appendix Five further shows that malaria reported in Chunga is at its lowest level in six years. The evidence from this data suggests that the trends experienced in both Chunga and Siabuwa in 1995 are different to the past history of malaria at these clinics and in opposition to the trends experienced elsewhere in the district.

As the project occurred in only part of the catchment areas of both Chunga and Siabuwa, a breakdown of all the clinical malaria cases was made. Appendix Six shows a breakdown of the cases at Chunga while Appendix Seven shows a breakdown of the cases from Siabuwa.

The project area in Chunga occurred in vicinity of Siamupa Secondary school and Chunga clinic: the village in which these two places lie is known as Botella. From March onwards not a single clinical case of malaria is reported from Botella, despite all other areas rising.

In Siabuwa, the project occurred in Siabuwa centre in the vicinity of the Hospital and schools. It must be noted from Appendix Seven that cases from Siabuwa rises slowly from January to February in comparison to other areas, and shows the greatest decrease from March to April.

Malaria Blood Slides
Due to a number of factors the blood slide monitoring exercise never really took off the ground. However, by the end of March, Binga Hospital was recording where their malaria patients lived who had had a slide taken and Siabuwa also started taking a limited number of slides. Appendix Eight shows the blood slide results from Siabuwa while Appendix Nine shows the results from Binga.

Appendix Eight shows that over a five day period from the 17th to the 22nd of March Siabuwa was recording a high positivity rate of 85%: thereafter the positivity rate drops to 36%. The results of these slides were confirmed by Blair Research so there is no doubt of their reliability. Despite the low number of blood slides taken, it is interesting to notice is that despite high positivity rates, all slides taken from actual Siabuwa residents were negative, while at Nagangala (about five kilometres from Siabuwa) all slides taken were positive.

Appendix Nine of Binga Hospital also shows some interesting data. The high recorded clinical cases of Chinego (which include Tindi) are seemingly confirmed by a high number of slide positive cases from the area especially amongst the under five age group. Similarly a high number of cases from under fives are recorded from the Musenampongo and Manjolo area confirming both malaria in the area and probably lack of effective activity reported from the schools: though it must be said that the exact location of the malaria cases is not known.

Binga Town must remain a big question mark: if transmission occurs in the town then it likely occurs along the lake shore of Lake Kariba and the hot springs area around the Binga Rest Camp. While a large number of clinical cases are reported from Binga, most of those being confirmed as being malaria are adults with only one child noted. Anopheles gambiae larvae have not been found in Binga Town and therefore all cases of reported malaria from the town must remain suspect until proven otherwise: this requires careful follow up of all proven cases.

DISCUSSION
1)There were two major constraints to this project, one being the limited time available to work in the district on the project which meant that schools could not be visited as often as desired, and secondly that Ministry of Health staff were often away for a number of reasons when clinics were visited. Both factors affected sustainability of the project as it was necessary to have all parties (E.H.Ts, teachers and project staff) in the same place  at the same time so that all understood their particular roles.

2)Due to the fact that few blood slides were taken, all results of the project must be mostly measured by clinical cases of malaria which is dangerous: worse still, the naming of people's place of residence is a haphazard affair. Botella, the main village in Chunga is part of the Siamupa ward, and when a person's place of residence is noted, it is very much up to the individual member of staff at a clinic how they indicate the place of residence e.g Botella or Siamupa. The case is even more confusing as Siamupa is both a village and a ward. This issue of addressing was discussed with all the clinics involved with the project: they were asked to come up with a systematic method of recording addresses, but there is no way to monitor whether the system was ever adhered to. Nevertheless, in the case of Botella in Chunga, it is still surprising that not a single case of malaria was ever recorded after February.

3)The pattern of malaria for the whole of Binga district must be considered strange for 1995. Despite having less rainfall than 1992, malaria levels as reported were as high as 1989 to 1991; all years with much more rainfall. One factor that may be considered here is that of temperature. It was noted that the mean February temperature of this year was exceeded only by that of 1992. February 1992 recorded a mean temperature of 31.3(C, a temperature nearly five degrees hotter than the mean February temperature: 31.3(C is hot even by October standards where the mean temperature is only 29.2(C, and appears to have been one of the hottest months ever on record for any time of the year. It was noted in the base line survey that high temperatures (over 35(C) affect not only mosquito development but also parasite development: it may well be that the low levels of malaria experienced in 1992 may be the result of high temperatures rather than simply lack of rainfall.

In the same vein, it is very interesting to note that the only area in Binga which appears to have had a malaria outbreak (Chinego, Pashu and Tindi) is the area with one of the lowest rainfalls for the district: it is obvious from this that water is not everything. In the base line survey it was noted that malaria transmission could be focalised: it would be interesting to note in Chinego if people were having to resort to fewer water points due to lack of water: if this were the case, more people would be concentrated at fewer places which would always increase the chances of focalised transmission by increasing the number of people coming into contact with the very same vector mosquitoes.

4)If it is considered that malaria control occurred at Chunga and Siabuwa, the time scale of developments needs to be considered. The intervention process started in Siabuwa on the 13th of February and in Siamupa (Chunga) on the 14th.

Source reduction only normally affects the mosquito larvae leaving the adults untouched. This being the case, it is considered unlikely that much reduction in transmission would occur for a further four weeks (the life span of a vector mosquito), and that cases would appear at clinics for another two weeks thereafter (the incubation period of malaria). The data as shown seems to suggest a more rapid decline than would be expected from source reduction alone. One possible explanation of this would be the use of the larvicide Coopex permethrin which was given to schools.

While environmental control was the mainstay of control activities encouraged, it is known that extensive use of the larvicide was made by the schools involved. Permethrin is synthetic pythrethroid that tends to float on water: it is believed that it may be possible that adult mosquitoes pick up a lethal dose of insecticide when they attempt to lay their eggs. A similar quick reduction of malaria cases was noted with the use of permethrin in Gokwe during a malaria outbreak there (Freeman 1992): that adults may be killed by permethrin in water is only a theory, but it is the only option that makes sense of a quick reduction in malaria cases.

CONCLUSIONS
While the results of this project can never be considered conclusive, all available evidence suggests that some malaria control did in fact take place at both Siabuwa and Chunga: in the case of Siabuwa without any intervention on the part of any Ministry of Health staff. If it accepted that control did take place then the project must be considered a huge success as everything that occurred took place with little or no cost and was performed by and large by children.

It should be noted that the schools in which the most activities occurred were those in which the headmaster took an active interest: experiences in Gokwe (Freeman 1992) showed that where headmasters do not fully understand project ideas, little school activity takes place.

If two schools can have a huge impact on malaria in their respective areas (as seems to have been the case), then if all schools could be actively involved in such activities, then the overall impact on malaria in the district could be huge. During the course of this project, all schools involved were invited to take part: any activities that took place were purely as a result of their own initiative: how much better it would be if project activities could be a formal part of the curriculum.

At present, malaria is taught at all levels of education from Grade One to 'A' Level: for the most part though, this education is purely academic and designed to pass exams. Despite this high level of education, few pupils ever leave school able to protect themselves from the disease. Personal experience has shown that few teachers (including 'A' level biology teachers) know what a mosquito larvae looks like: this means that nobody is able to identify the problem when they see it. An absurd situation has been noted in Gokwe where malaria might be taught in the classroom and the vector mosquitoes are actually breeding within two metres of the classroom: neither the teacher or children knowing the problem is actually on their doorstep.

Once a person is able to recognise a mosquito larvae, then it is possible to identify the problem: once a problem has been identified, it now becomes easy to deal with it. Destroying mosquito larvae often needs nothing more sophisticated that a hoe with which to fill a hole.

The project demonstrates the power of source reduction. Source reduction has been rejected in the past because of it huge expense in labour i.e when Ministry of Health officials are paid to carry out such duties. The beauty of source reduction is that it is so simple in practice that anyone can do it. Source reduction becomes a very cheap and powerful tool if given to a community to carry it out.

It can only be hoped that the principals upon which this project is based are copied and expanded. The teaching of malaria should never be an academic exercise for those who live with it: there is little point in passing an exam on malaria if the next day one catches the disease and dies.

Tim Freeman

18 June 1995
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