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EXECUTIVE SUMMARYtc  \l 1 "EXECUTIVE SUMMARY"
This report covers a base line survey on the malaria situation in Binga District in Matabeleland North Province. The survey is the first stage of a small scale community based malaria project in the district. The project is being sponsored by Save the Children Fund UK and funded by the Overseas Development Agency UK.

This report studies the available information in the district looking at all the factors which may play a part in the malaria transmission of the area. This report covers environmental, climatological, social and historical factors of the area which are pertinent to the present malaria situation. While good data appertaining to malaria in the area was scattered and very sparse, the following findings can be surmised.

1) Malaria transmission in the district is predominantly unstable and mesoendemic in nature (seasonal with variable transmission levels from one year to the next) with probable focalised areas of perennial transmission around permanent water bodies: the area has formally been classified as having stable and perennial transmission.

2) Malaria is the number one health problem in the district causing a huge amount of sickness and death especially in young children.

3) Immunity to malaria must never be assumed in the adult population. Immunity is likely to vary from almost complete immunity in some areas to none at all in others.

4) Environment, climate and social activities all contribute to the intensity of transmission in any given locality.

5) Knowledge of malaria amongst the local population is probably very low, and consequently there is little in terms of community involvement in malaria control either at a community level or on an individual basis.

6) If the present situation persists, malaria is likely to be a continued problem into the future. The continued construction of new water projects such as dams an irrigation schemes in the areas might further aggravate the situation.

7) Much of the malaria in the district could be avoided by a variety of simple means.

The report concludes with a series of recommendations which could be carried out by both the project and local health staff, and suggests strategies that might be considered in the future which are outside the terms of reference of the present project.
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INTRODUCTIONtc  \l 1 "INTRODUCTION"
Binga District is one of the worst malarial areas in Zimbabwe as well as being one of the most undeveloped districts in the country. Malaria is the major health problem in the district causing alarming numbers of infant deaths and causing much sickness amongst all age groups resulting in lost productivity: malaria must be considered one of the major factors limiting the development of the area.

Save the Children Fund UK (SCF) as one of their development activities in the district is aiding the supply of water by the construction of small dams: these increase the potential breeding sites of malaria vector mosquitoes in what is an otherwise dry area for most of the year.

Following a huge upsurge in malaria during 1993, many children in a feeding scheme operated by SCF died seemingly as a result of malaria. This prompted SCF to look at malaria more closely as a problem, and initiate in conjunction with the British Overseas Development Agency (ODA) a small scale malaria project in the district to ascertain if it is possible to control malaria in an affordable and sustainable manner using the local community.

The following report outlines the available information in the district in terms of malaria and forms a base line study of the prevailing situation.

The purpose of this investigation was two fold:

1) Investigate all factors that might cause high levels of malaria in the district and differences from year to year.

2) Make recommendations about possible malaria control strategies that can be carried out in the district by local health authorities and as a separate project funded by SCF and ODA.

The investigation involved collecting data from a variety of sources: Harare for climatological data and other data pertaining to the area, Binga District health staff (both at district and clinic level) for malarial data, and finally visiting various areas in Binga District to look at prevailing environmental and social conditions. The complete investigation was carried out with the assistance of Reubin McKenzie (an Health Education expert in the area) who is fluent in the local language Tonga and who acted as both a guide, informant and interpreter.

The weakest part of the investigation is that of a shortage of malarial data for the district, and not as much has been collected as would have been liked. While more data probably exists, it would require a great deal of time to search it out. However, the malaria data collected gives a good indication of malaria past and present, and any further data found is only likely to support what is already stated in this report.
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General Informationtc  \l 2 "General Information"
Binga District forms part of Matabeleland North Province and lies in the north western part of Zimbabwe along the shores of Lake Kariba which forms part of the Zambezi Valley (Appendix One). The district lies between about 500 metres along the shores of Lake Kariba to altitudes of 1200 metres in the hills of Chizarira National Park: most of the district however lies below 900m (Appendix Two).

Land Classification
Most of the low lying parts of the district lie under Natural Region Five, with the higher areas of the south east of the district lying in Natural Region Four: the only areas in Natural Region Three are in Chizarira National Park and parts of the Mazola Forest Land.

Natural Region Five is characterised by low erratic rainfall (generally below 600 mm annually) and is considered suitable only for cattle ranching, Natural Region Four is similar to Natural Region Five except that it is considered that drought resistant crops may be grown: only Natural Region Three is considered suitable for more certain cultivation of such crops as cotton and tobacco (From map of Zimbabwe - Natural Regions and Farming Areas - Surveyor General's Office). Despite the area being classified as poor for farming, most households attempt to grow crops, though mostly at a subsistence level.

Climate
The only weather station in the district is at Binga Service Centre at a height of 617m. The thirty year mean (1961-1991) for rainfall is 732 mm with a coefficient of variability of 30%. In the last twenty years, 1980/1 had the most rain with 1253 mm, and 1991/2 with the least rain with 285 mm (Appendix Five). Appendix Six shows the mean distribution of rainfall throughout the year, while Appendix Seven shows the monthly rainfall figures for the last twenty years.

Mean temperatures recorded at Binga lie between 20C during June and July and up to 29C during October the hottest month (Appendix Eight). Extreme maximum temperatures recorded are 39 during October to an extreme minimum of 7.7C during June. For practical purposes an adiabatic lapse rate of 1C for every 150 metres in altitude can be assumed so that approximate temperatures for the rest of the district can be worked out. From this it can be calculated that frost does not occur anywhere in the district, except in perhaps the peaks of the Chizarira Hills.

Demography
The district is divided into 21 wards with a total population of eighty eight thousand people (Appendix Three and Four). One third of the district is made up of land set aside for National Parks, Safari Areas and Forest Lands. There is only one town of any size in the district at Binga Service Centre, and is the only place with electricity. The town is small with only three shops and no chemist. The district has only one tar road which connects Kamativi to Binga and Mlibizi, though most of the gravel roads are generally well maintained. However, much of the district would be inaccessible during the rainy season except with four wheel drive vehicles.

Most of the people living in the area are Tonga in origin, who were moved into the area in 1959 from the shores of the Zambezi River when Lake Kariba was built. The Tonga appear to have been a river people who were moved into an essentially dry area without permanent rivers. Prior to 1959, it appears that few people lived in the district. Apart from the Tonga, there are a few Shona and Ndebele immigrants who have settled in various parts of the district but mainly in the Lubimbi and Lusulu areas: despite the predominance of Tonga people, few appear to have any positions of authority in local government.

There appears to be little formal industry in the district besides two crocodile farms at Binga Service Centre and Sengwa Mouth and a number of kapenta fishing groups both commercial and co-operative. There are also a number of Campfire schemes and Safari businesses. Most of the agriculture in the district is for home need only, though it is stated that parts of Nabusenga and Lusulu produce cotton for sale though there are no agricultural depots in the district. Irrigation schemes exist at Kariangwe, Chunga and Siabuwa which grow mainly vegetables.

The only other incomes appear to be fishing and traditional craft. Traditional craft may benefit a few people, but it is said that fishing in certain parts of Binga may pay reasonable sums of money. Certain areas such as Chunga have fishing camps in which many of the men in the area spend much of their time, leaving their families to tend their farms.

A widely stated view, is that the Tonga still have not forgotten that they were forcibly moved from their traditional lands and still expect government recompense, i.e it is said that they expect hand-outs rather than develop the district themselves. Overall appearances seem to suggest that the Tonga might be one of the most impoverished and least educated groups of people in Zimbabwe.

Availability Of Water
Apart from Lake Kariba which lies along the northern edge of the district, water is generally in short supply. In terms of naturally occurring water, there are no perennial rivers in the district, but there are a number of permanent springs. Certain rivers such as the Sebungwe and Shangani river appear to leave permanent pools of water along part of their length while other rivers such the Chunga and Mlibizi are fed by springs.

There are four hot springs in the district at Saba School (Mlibizi), Lubimbi, Lusulu and Binga Town with a much greater number of cool springs throughout the district, though these are generally widely scattered. Of the cool springs, most observed have a very small output except for one in Chunga Ward which feeds an irrigation scheme. The hot springs however appear to have a larger output (Lusulu was not observed), especially the one at Saba School where water comes out from a large number of places over a fairly wide area: the springs combined output enough water to cause a permanent river along the Mlibizi.

Most of Binga District is made up of Kalahari Sands, with clays soils predominating only in the Lusulu area and parts of Chunga. With the usual low rainfall pattern, water rarely accumulates on the surface in the sandy areas except for very short periods of time: therefore, naturally occurring water in the district is not enough to support a large population of people. 

When the Tonga were moved into the area in 1959, provision was made for their arrival with the building of a number of dams throughout the district to supply them with water. The process of dam building has continued over the last thirty years with various agencies being involved including Save the Children Fund UK. Two of the dams at Siabuwa and Kariangwe are big enough to support fairly large irrigation schemes, but in general most of the dams are fairly small in size, with a number observed which were unable to hold enough water to survive the whole year without drying up (A complete list of known dams is on Appendix Nine).

Besides dams, a number of attempts have been made to supply water via deep wells and bore holes: many of these are unable to supply water year round and some produce very brackish water. The geology of the area is not amenable to easy access to water.

While dams, springs and boreholes supply water in many parts of the district they are still spaced far apart: many people are still surviving on water derived from shallow wells dug in river beds. In general, access to year round supply of safe drinking water in the district is still fairly limited.

Health
Appendix Eighteen shows that malaria is the most common disease in all age groups except in drought years such as 1992 where Acute Respiratory Infections (A.R.I) predominated. Thereafter, the major health problem are skin diseases, eye diseases and diarrhoea, with Sexually Transmitted Diseases (S.T.D) being fairly common in adults though not as common as other parts of the country.

The district is served by ten health institutions: three hospitals at Binga, Kariangwe and Siabuwa (Siabuwa is very small), and seven clinics (Appendix Three shows the approximate locality of these institutions). Kariangwe is a Catholic Mission Hospital and Pashu Clinic a council clinic: the rest being government institutions. Though there is one health institution for every 9000 people, due to the low population density of the district, many people have to travel very long distances to reach a clinic: in Sinansengwe, people may have to travel up to fifty kilometres. Apart from the distances involved, there are few roads in the district with few buses: getting to a clinic for many people is extremely difficult.

Apart from malaria causing a great deal of sickness, records suggest that many people die from the disease, especially in the under five age group.
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Parasite And Vectors
The predominant malaria parasite in Zimbabwe is Plasmodium falciparum (Taylor and Mutambu 1986), and the main vector mosquito is Anopheles arabiensis. While A. funestus was believed to have been a major vector, it is believed that it has been almost eradicated due to the intensive house spraying programme conducted in Zimbabwe over the last forty years - A. funestus only feeds indoors (endophilic and endophagic) and is particularly susceptible to residual insecticides (Crees & Mhlanga 1985). A few other vector mosquitoes do exist in Zimbabwe, but their numbers are so low (i.e A. gambiae and A. merus) or are very poor vectors (e.g A. pretoriensis) to be of no major importance. One problem that plagues malaria workers in Africa is that A. arabiensis is a member of a group of mosquitoes known as the A. gambiae complex. In Zimbabwe there are four species belonging to this group known as A. arabiensis, A. gambiae, A. quadriannulatus and A. merus. The problem comes in that all these mosquitoes are identical in looks and can only be distinguished in the laboratory by specialised techniques. The reason this is a problem is the A. quadriannulatus is not a vector of malaria and is the most common of the species, and therefore the presence of the A. gambiae complex is not a certain indicator of malaria transmission. However, for the purposes of investigations, it must be assumed that if malaria transmission is occurring in an area and the A. gambiae complex is present then some of them must be vectors i.e A. arabiensis. Recent work by H.R.Masendu of Blair Research Institute has identified both A. arabiensis and A. quadriannulatus in the Siabuwa area and past records suggest the presence of A. merus in the district. Besides this the entomological status of Binga District is not well known.

Distribution Of Malaria
Blair Research Institute has stated for many years that perennial areas of malaria lie below 900 metres in the north and 600 metres in the south of the country (Crees & Mhlanga 1985). These altitudes represent the perceived limit of winter vector mosquito survival as it is believed that low temperatures of 5C and below (Leeson 1931) and frost (De Meillon 1934) kills off A. arabiensis populations. However, from permanent breeding ground in these altitudes, it is believed that A. arabiensis is able to migrate into higher altitudes during the months following winter to areas generally regarded as 1200 metres in the north and 900 metres in the south. The only time this has been recorded is in the Mazowe Valley (Leeson 1931) and in the Sabi Valley by M. Crees while working at Blair Research (Personal Communication), but this latter work has never been published. Therefore, by tradition, most of Binga District below 900m lies in areas of possible perennial malaria, and in the southern part above 900m in areas of seasonal malaria. The whole district has been formally classified as a stable malaria area, meaning that patterns of malaria are consistent from one year to the next.

These altitudes should never be taken literally as temperature conditions vary from year to year and presumably the range in which A. arabiensis is able to over-winter will also vary. Certainly in other parts of Zimbabwe, malaria outbreaks have been recorded up to 1300 metres in altitude (Freeman 1992). Similarly the ability of A. arabiensis to migrate into higher altitudes will vary on account of a number of factors, the most common one being the availability of surface water (i.e much migration is expected to occur along river beds). Therefore early rains, intermittent rainfall and proximity to higher altitudes all determine the extent to which A. arabiensis is able to migrate.

For malaria to exist in any given area also requires the presence of the parasite. Development of the sporozoites of P. falciparum in vector mosquitoes is also dependent on temperature. It is generally considered that mean daily temperatures of below 18C stops sporozoite development of P.falciparum (Moshkovshy & Rashina 1951). It is also generally accepted that the maximum survival time of gametocytes in blood is about two months (Bruce-Chwatt 1985) and therefore in areas which have temperatures of less than 18C for over four months preclude the possibility of parasite survival even though the mosquito vectors may be present. Even 18C is considered the bare minimum for survival: even at air temperatures of 19 to 20C parasite survival outside of the human body is very difficult (Freeman 1994b). Therefore in areas where mosquitoes manage to survive but have mean daily temperatures of less than 20C for over four months, these areas probably require that the parasite is imported each year.

While much of Binga has temperature conditions suitable for year round malaria transmission, most of the district is dry. The vector mosquito A. arabiensis appears to require water for both its development and year round survival, and therefore despite suitable temperature conditions prevailing, no mosquito breeding and hence malaria transmission can take place.

Even when both the parasite and the mosquitoes are present in any given population, this does not necessarily mean that transmission to any great degree will occur. For transmission to occur, both people and the vector mosquito must come into frequent contact. A. arabiensis feeds at night, and normally does not fly more than half a kilometre from breeding sites. When human activity occurs at night around places of water, increased contact with vector mosquitoes can be expected, and hence increased possibilities for transmission. One factor that may increase transmission are poor water facilities.

Boreholes, even with spillage rarely become serious mosquito breeding sites. Rivers, dry river beds and dams used by many rural people for drinking water (where boreholes do not exist) often become vector mosquito breeding sites. In hot areas (usually malarious) water fetching is often done at night increasing contact between man and vector mosquitoes (Freeman 1993d). Gokwe, one of the worst malarial areas in Zimbabwe is noticeably lacking in safe drinking water points with many people fetching water at night.

Mosquito Breeding
A. arabiensis favours freshly formed sunlit pools for breeding. Its larvae are very susceptible to predators, and when larvae are found, few other animals are living in the same pool. Records from other parts of Africa suggest that they can breed almost anywhere (Gillies & De Meillon 1968). In other parts of Zimbabwe they have been observed in small puddles caused by rainfall, small pools at the edges of larger bodies of water which have become separated from the main body of water as the water goes down, or pools created from cattle hoof prints. Other places observed include shallow wells dug in river beds, other pools in river beds, rock pools, drinking troughs, pools with dense weed, roadside pools and shallow wells (Freeman 1992). In other parts of Africa borrow pits (pits formed from making bricks) are a great source of breeding. In fact they will utilise any small or protected pool of water without predators. A. arabiensis is a pioneer species and thrives in unstable conditions. The older a water body, the more tenuous the survival of A. arabiensis becomes. 

In ideal conditions A. arabiensis may take as little as one week to breed, but this is temperature dependent so that this period may extend to two months during the colder winter period (Le Sueur 1994).

One other factor that may sometimes be considered in Zimbabwe is extremely high temperatures. Water temperatures of over 40C can kill the larvae (Freeman 1992), and even below this temperature their metabolism becomes affected reducing viability of offspring (Le Sueur 1994). While temperatures in Binga do not appear to rise to 40, temperatures of 36C are common, and in bright sunlight these conditions might easily heat small pools of water above 40C. Apart from high temperatures limiting larval development, sporozoite development also becomes limited at these higher temperatures.

Present Malaria Control Activities
The main thrust of malaria control in Zimbabwe in the last forty years is that of chemotherapy, residual house spraying and health education. No other malaria control activity has been practised except in towns where environmental control and larviciding has been used.

First line treatment of malaria is with chloroquine, followed by Fansidar (sulphadoxine and pyrimethamine) and quinine in severe and complicated cases. To aid treatment within Binga District of people living far from health institutions, Village Community Workers (VCW) and school health masters have been given chloroquine. Residual house spraying in Binga began in 1982 with DDT and from 1990 with deltamethrin. Prior to 1982, house spraying had not been practised as it was believed that Binga was highly endemic for malaria, and that spraying the district would interfere with natural immunity in the population. 

In the last three years there have been moves nationally to look at alternative malaria control practices as residual house spraying has become increasingly expensive, and its efficacy brought into question. Alternatives include, environmental control, larviciding, repellents and prophylactic use for pregnant mothers and under fives. In keeping with this trend, Binga District has experimented with giving prophylactics (chloroquine) to pregnant mothers (though indications are that this was not well accepted in some areas), some prophylactics given to under fives in high risk areas, and in 1994, trials with repellent soap (Mosbar) and larvicides at two centres of Pashu (Tindi) and Siabuwa. The Mosbar trials were also carried out in both Lupane and Tsholotsho Districts where they appeared to be more effective than residual house spraying (P.M.D Matabeleland North 1994): unfortunately in Binga for various reasons the trials were not conclusive, but Mosbar was certainly well received. Larvicide trials (using permethrin) were also carried out alongside the Mosbar trials, though indications are that these were not very successful due to shortages of insecticide and E.H.Ts using the larvicides not being fully conversant with their usage.

In general it would be fair to say, that at present there is no consistent policy throughout the district for alternative methods of control and treatment using VCWs and school health masters.
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Traditionally, Binga District has been considered an area of intense stable malarial transmission imparting a high degree of immunity amongst the population. In this scenario, malaria would be considered common amongst young children (especially under fives) with adults rarely suffering from the disease. While this has been the prevailing attitude, no work has been done in Binga to support this view, and since 1982, the district has been sprayed yearly with residual insecticides (DDT (1982-1989) and deltamethrin (1990-1994)) which may have changed the traditional pattern of malaria considerably. There appears to be little data preceding 1990, and any estimate of the situation before this date must be a matter of conjecture. However, records suggest that malaria within the district is not stable and varies considerably from year to year. High positivity rates (Appendix Fifteen) and chloroquine usage at Pashu Clinic (Appendix Seventeen) suggest 1985 and 1988 as years of high malaria transmission similar to those experienced in 1993: this situation would be consistent with trends seen throughout the country.

The present malarial situation may be judged from four sets of data, clinical data, malaria parasite surveys, chloroquine usage and deaths recorded during a feeding programme of 1992.

Malaria Parasite Surveys
National Malaria Prevalence Surveys have been carried out throughout the country in 1983, 1987, 1991 and 1993. Due to political turmoil in the early years, no surveys were carried out in Binga District during 1983 and 1987 and only results for 1991 have been found (Appendix Ten). The surveys were carried out in March at the peak of the malaria season.

Appendix Ten shows that at a provincial level, Matabeleland North had the highest prevalence rate of the country in 1991 with 9.0% compared with the national average of 3.9%. At a district level, Binga District had the highest prevalence rate in the country of 20.6% followed by Gokwe with 15%, though one survey point in Gokwe had a higher prevalence rate (80%) than anywhere in Binga.

Table One shows the parasite prevalence rates expressed in terms of wards. From Table One it can be seen that Chunga Ward appears the worst infected in the district followed by Sinampande. Altitude appears to have some bearing on the results as Kariangwe and Muchesu are at higher altitudes than the rest of the district in this survey: only Siachilaba has comparatively low prevalence rates at low altitude. The highest prevalence rate of 47.2% was recorded at one centre in Chunga at Sinamasanga (Appendix Ten).

The results in general show that malaria is not evenly distributed either within the district or even within a ward, suggesting focalisation of transmission. Areas of high endemicity (Holoendemic and Hyperendemic) are usually classified as having malaria parasite rates of over 50% (Bruce-Chwatt 1993): none of the areas surveyed appear to have this degree of transmission. From these results, it could be concluded that Binga District as a whole at present lies in a mesoendemic area in terms of malaria transmission which is classified as having parasite rates of 11-50% (Bruce-Chwatt 1994).

TABLE ONE - Parasite Rates By Ward - 1991
PRIVATE 
WARD
Slides Taken
Slides Positive
Positivity Rate

Chunga
375
128
34.1

Sinampande
250
69
27.6

Siansundu
125
28
22.4

Nabusenga
250
43
17.2

Kariangwe
375
40
14.5

Muchesu
175
25
14.3

Siachilaba
350
43
12.3

Clinical Malaria
Only two centres in the district Binga and Kariangwe take blood smears: for the rest only clinical cases of malaria are reported. Appendix Eleven shows the number of clinical cases reported at each clinic since 1990. Appendix Twelve shows the district monthly totals of clinical malaria and clinical figures modified by positivity rates seen at Binga District Hospital. Appendix Thirteen shows the annual clinical cases of malaria at certain clinics as a percentage of their catchment areas. Appendix Fourteen shows clinical malaria cases as a percentage of people within particular age groups and Appendix Fifteen shows the blood slide examination results of Binga District Hospital.

Appendix Eleven shows that since 1990, malaria reported in the district peaked sharply in 1993, with the lowest number of cases seen in the drought year of 1992. While in general, malaria incidence went down in 1994, Lubimbi, Lusulu and Muchesu had comparative figures with 1993. While most clinics reported more malaria in 1991 than 1990, Chunga and Binga had higher figures in 1990. The data as presented therefore shows that malaria appears to be variable i.e unstable from one year to the next, and that even within the district, malaria patterns are not constant.

Appendix Twelve shows that there is possibly a large difference between malaria diagnosis and actual malaria cases. Rarely are positivity rates more than 60%, and during off peak periods may go down below 3%. Over diagnosis is a common problem with malaria throughout the country, and while Binga District reported 42000 cases of clinical malaria throughout the district in 1993 (50% of the population), in reality this figure would be much lower though at present it is difficult to judge the amount of self treatment in the district (Chloroquine appears available at most shops).

Appendix Thirteen shows that malaria cases reported at some clinics during some years is only a small percentage of their catchment populations. Lusulu and Lubimbi Clinics in 1990 and 1992 reported cases which would only cover about 3% of their population. Coupled with over diagnosis, it might be concluded that perhaps in some years malaria transmission might not occur at all in such areas. The worst scenario reported is at Binga Hospital where 65% of the catchment population were reported sick with malaria in 1993. However, caution must be used, as Binga Hospital is a referral hospital, and its effective catchment area is much bigger than usually reported.

Appendix Fourteen shows the disparity of malaria cases in the different age groups. The most striking figure is that of under fives in 1993, where figures show that clinical cases accounted for 92% of the under five population though this figure is only 15.8% in 1992. The figures also clearly show that the five and over age group are also suffering from malaria in large numbers (37%).

Appendix Fifteen shows that the taking of slides bears no relationship with the number of clinical cases of malaria in any given month. Positivity rates are usually what is expected, i.e highest positivity rates from January to May. However, in 1989 high positivity rates were recorded from August to December and these must be called into question. Positivity rates of over 60% are only seen in 1993, 1988 and 1985 suggesting that 1988 and 1985 were also above average years for malaria transmission.

Drug Usage
Appendix Sixteen shows drug usage at various clinics. Appendix Seventeen shows chloroquine usage at Pashu Clinic, the only clinic found with such records prior to 1990. These records appear to confirm the possibility of a bad malarial year in 1988.

Looking at chloroquine usage often gives an alternative indicator of the treatment of malaria in any given area. However, the data as presented in Appendix Seventeen appears to show that chloroquine usage is comparable with reported malaria cases except at Binga Hospital. In general the clinic data suggests that chloroquine is being mainly dispensed from the clinics, though several clinics had shown an increase in chloroquine usage in 1994, despite clinical cases of malaria being less: this probably reflects the increased use of VCW and school health masters. Prior to 1994 few clinics reported much chloroquine being given to either VCWs or school health masters.

The case of Binga Hospital needs special mention. Health Institutions order drugs directly from Government Medical Stores, but when they run short they normally acquire drugs from the local district hospital. Therefore the disparity between chloroquine usage at Binga Hospital and clinical cases is probably as a result of chloroquine being handed out to clinics in time of need.

Chloroquine use by VCWs and school health masters would have been a useful indicator of other treatment going on in the district: this has been very difficult to determine because the only records kept are by the VCW or the school health master themselves and not the clinic. Since the clinics only hand out 100-200 tablets at a time, the drugs are removed from the dispensary where no individual records are kept. Another confusion is that one clinic suggested that patients treated by VCWs and school health masters are included in T5s.

The usage of both Fansidar and quinine is surprisingly small. Most clinics are supplied with Fansidar, and most report that they rarely use it. Quinine usage at the District Hospital is surprising in that the amount of quinine used is small compared with the number of in-patients (Table Two) in any given year, and with the total out-patients reported in the district: only Kariangwe and Lubimbi stock quinine (Lubimbi because it is a long way from Binga). In all, records suggest that both chloroquine resistance and complicated malaria is fairly low in the district suggesting some degree of immunity in the adult population.

Malaria In-Patient And Deaths
TABLE TWO - Binga District Hospital Malaria In-Patients And Deaths
PRIVATE 
BINGA
Malaria In-Patients


Total

Malaria

Deaths

Age Group
<1
1-4
5+


1992
 60
147
172
8

1993
246
1272
814
28

1994
109
287
392
15

Table Two was compiled using T9 forms which are only filled in quarterly, and were generally incomplete. Malaria in-patient figures tend to reflect more severe malaria cases, and while under five cases predominate, it can be seen that many over fives were admitted with malaria.

The number of deaths reported at Binga District Hospital must be considered a huge under representation of the real situation and the only data of what may actually be happening on the ground is reflected in the feeding scheme which occurred in 1993.

Appendix Nineteen is a summary of information taken from returns of Save the Children Fund UK and some records of the Ministry Of Health. Chunga Ward recorded 69 deaths out of 1130 (6.1%) children under five who were taking part in the 1993 supplementary feeding scheme. The deaths occurred during the peak malaria season, and appeared to have no correlation with their nutrition status: it was therefore assumed that these children died of malaria which was intense at the time (Warndorff & Gonga 1993). The Chunga mortality rates were the worst found in the whole district, but even within Chunga the deaths were not evenly spread. Some villages recorded no deaths while one village had a mortality rate of 12.7%. Even in Kabuba Ward where deaths were generally low, one village recorded 7 deaths out of 50 (14%) in the feeding scheme.

The data from the feeding scheme are incomplete, but those available record that 334 children died from January to May 1993, about 2% of the under five age group. Conversations with villagers indicate that older children may have also died, and from a Pre-Test questionnaire at Mupambe school 3 out of 16 children reported malaria deaths in their families in the last five years, two of the deaths in 1993. The question of deaths in the community will be addressed in a forthcoming questionnaire directed at the community.
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For malaria transmission to occur, water is needed for vector mosquito development: any water body must remain a potential breeding site. In terms of Binga, water sources can be categorized as follows.

1) Dams.

2) Rivers and river beds.

3) Springs - Hot and cold.

4) Water points - deep wells, boreholes and stand pipes of piped       water schemes.

5) Irrigation schemes.

6) Temporary pools.

Dams
Binga District has the largest dam in the country running along its length (Lake Kariba), as well as 32 much smaller dams (Appendix Nine). While it is unusual for mosquitoes to breed in dams due to being devoured by a large number of predators including fish, a number of situations can arise where dams become problems.

When dams first fill, they often fill rapidly creating a large temporary expanse of water without predators: in this situation mosquitoes might even breed in the middle of the dam. This is what is thought to have happened in the recently built Manyuchi Dam in Mberengwa District where at least 120 people died during a malaria outbreak (Freeman 1994a). With a number of new dams under construction in Binga, this should be taken into consideration.

Even when dams become stable, there are often numerous microhabitats where mosquitoes might breed: at the edges where animals leave footprints which fill with water leaving a small separated puddle of water: in weeds where these become very dense excluding fish an other predators from entering (Freeman 1992) and in the case of earth dams where seepage occurs through the dam wall often forming marshy ground below the dam wall. The last situation was seen in Musenampongo Dam near Binga in Sikalenge Ward: the dam was built in 1959 and recently refurbished by SCF without realising that the dam wall leaked badly: below the dam is a huge swamp from which both anopheline and culicine mosquitoes were found.

Small dams may also become good breeding sites as they dry up: often they become well puddled by livestock in their last stages of drying up completely. When visited, Nalabuyu Dam was completely dry, and Chininga was barely a puddle, though larvae were not found at the time of visiting.

The other factor which will aggravate malaria transmission around dams is social activity. The worst case of this in Binga is along the shores of Lake Kariba where a number of fishing camps have been set up. The shores of Lake Kariba have many potential breeding sites both in hoof prints on the lake shore and in the dense weed which often borders the shore line (A. gambiae complex were found in hoof prints but the weed was not sampled as a boat would have been required to do this properly). Fishing often occurs at night, and there is a possibility that perhaps people from the fishing camps may also wash clothes and bath at night as well. The shoreline of Lake Kariba must be considered a possible site for year round transmission.

Any dam which has night time activity must be considered a danger. Many of the dams have protected deep wells at the base of the dam wall, and if these are visited at night transmission becomes possible. The worst situation was seen at Musenampongo Dam where a protected well (with pump handle) was placed at the base of the dam wall by SCF before they rebuilt the dam wall: the protected well now lies in the middle of a swamp but is still used by many people despite SCF building another well close by. This well produces protected water in an unsafe place! It must also be assumed that in the absence of other water sources, dam water is used for drinking: this was seen Mampata Dam in Lubanda/Saba Ward where the protected well at the base of the dam wall produces saline water: this protected well was also surrounded by puddles from dam wall seepage, though no larvae were found.

Having stated the above, few larvae were found in any of the dams visited, though it is expected as the rains start, the edges of the lake become more unstable creating more potential breeding grounds.

Rivers
As stated previously, there does not appear to be any permanent rivers in the district, but this does not preclude massive seasonal mosquito breeding. Rivers become problems as they dry up and leave pools along their length (some of which may be perennial as witnessed along the Sebungwe River). In comparable situations in Gokwe, it has been observed that villages lying alongside river beds have much higher incidence of malaria than those away from rivers.

Even when dry, a river may still be a problem as many people in Zimbabwe dig shallow wells along river beds. It has been observed in Gokwe that people dig several wells in the same locality, and often some of these become discarded and become sites of vector breeding (Freeman 1993d). This situation is further aggravated if people fetch water at night. This situation needs further investigation in the Binga context.

Springs
Hot springs were visited at Saba School, Lubimbi and Binga Rest Camp. At the time of visiting, no larvae were found in the run off waters at Lubimbi, but at Saba School A. gambiae complex were found breeding in enormous numbers. While the water of Lubimbi spring contained many predators such as tadpoles, no other living things were found in the water at Saba School besides mosquito larvae. While the exact species of A. gambiae complex living at Saba School is not known it is considered a likely breeding site of A. merus (salt water species) which is known to be a vector on the East African coast. Saba School must be considered a potential year round transmission site of malaria. Binga Rest Camp is also of interest: anopheline larvae were found (though admittedly not A.gambiae complex at time of survey) in the water running off the springs. Water runs down from the spring along the entrance road of the rest camp and then follows the main road for a hundred metres back to the centre of Binga Town. The road has many people walking along its length at night, and it was interesting to note a number of malaria cases being reported at the hospital from the Crocodile Farm whose staff must walk past the Rest Camp on their way home from work.

Most of the cold water springs visited were of small output (e.g two springs on the Kariangwe road from Binga) except for the springs that feeds Chunga Irrigation Scheme. At the time of visiting, only two small springs were found with anopheline larvae. The first was at Lubimbi situated behind a beer hall. Here anopheline larvae were found in large numbers (it was not determined if they were A. gambiae complex). The clinic reported that many of their malaria cases came from the area of the springs, and with the presence of the beer hall close by with night time drinking, it must be considered that this site was a potential focal point of transmission.

The second spring site with larvae was in Nsenga. Here a small spring fed a number of gardens and within the gardens people had dug deep pits to hold the water. One of these pits contained numerous anopheline and culicine larvae. While A.gambiae complex larvae were not found in this pool, experiences from Gokwe have shown that in certain circumstances A. gambiae complex will exploit these type of pools (Freeman 1992). This spring must be also considered a possible focal point of transmission as people from a large area fetch water from this site often after darkness.

Man Made Water Points
Deep wells, boreholes and stand pipes are not usually breeding sites for mosquitoes despite run off which usually occurs forming pools of water at the soak aways: the reason being is that women often use these localities for washing, and mosquito larvae are rarely found in soapy water. Problems occur only when it rains: rains often dilute the soapy water and may create temporary sites of mosquito breeding. Since water points are usually a site of much human activity they should be looked at especially after rains. Prior to the rains in November a number of stand pipes were visited at Siabuwa and Kariangwe, but none were found with larvae. On the last visit to Binga (mid November after rains) during the taking of questionnaires, a standpipe at the Chunga road intersection in Siabuwa was investigated: a huge pool had formed and A. gambiae complex were found in fairly large numbers.

Irrigation Schemes
The three irrigation schemes visited at Siabuwa, Chunga and Kariangwe were all potential breeding sites for mosquitoes. While these irrigation schemes were lined with concrete channels for water coming in, there were earth channels to take away the run off: these earth channels are often choked with weeds. The end of the earth channels are the most dangerous as water only reaches them infrequently, and it was in this situation that larvae were found at Siabuwa, though not vector larvae at the time of survey.

Two factors limit malaria transmission around irrigation schemes; firstly the use of insecticides for crop protection, and secondly

people are discouraged in general from working in irrigation schemes at night to stop theft. However, of the sites visited, Siabuwa was the most dangerous as it is in close proximity to the main road to Gokwe: people must pass by the irrigation scheme while travelling along the road.

Temporary Pools
As most of Binga District is made up of Kalahari Sands, little water stay on the surface for long periods of time after rains. However, a number of pools of water were observed by the side of roads: despite the Kalahari sands, road making often disturbs the local soils, and often material from other areas is brought in which is less permeable to water. Classically, A. arabiensis utilises such pools, and with their proximity to roads where people travel (if travelling at night people will usually use roads in preference to paths), these pools can become centres for transmission. Bridges often aggravate this situation, as people are usually forced to use a bridge to cross a river: bridge building often results in river bed disturbance with the creation of pools - a huge pool at a bridge site was observed on the Sebungwe River travelling from Muchesu to Kariangwe.

Schistosomiasis
Schistosoma haemotobium is already a common problem in Zimbabwe. In relationship to dams in particular, besides malaria, S. mansoni is also likely to become a problem besides S. haematobium, as the vector snail of S. mansoni, Biomphalaria pfeifferi favours stable water conditions as is the case at any dam.
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Gokwe District lies adjacent to Binga District and has a similar environment. Malaria transmission in Gokwe is characterised by much human activity after the hours of darkness. Many people in Gokwe fetch water at night to avoid the heat; there are numerous beer halls in close proximity to breeding sites and many churches have weekend retreats which are usually held close to water.

It is stated by many people talked to that this type of activity does not occur to the same extent in Binga, quoting wild animals as the main reason for not walking around at night, even though wild animals are not common throughout all the wards of the district.

During the pretest questionnaire carried out at Mupambe School, 4 out of 16 children stated that water was fetched at night, and 7 out of sixteen claimed that bathing usually occurred at night at rivers. Other people spoken to in the villages stated that water was not usually fetched at night, but they would visit friends and relatives at night.

Despite an ongoing health education programme in the district, the knowledge of the causes and prevention of malaria does not appear good. Only 25% of the children in the pretest questionnaire knew that malaria was transmitted by mosquitoes, and various villagers reported that malaria is caught not only from mosquitoes but various types of food. As for preventative activities, no one spoken to had any idea how to prevent malaria. As for mosquitoes, initial results from questionnaires suggest that few children know that mosquitoes breed in water, the rest stating that breeding occurs in grass. During the two weeks spent in the district only one poster on malaria was seen (at Chinego Clinic) - the main emphasis of this poster was on slashing grass, a control method of very doubtful efficacy!

The one human activity peculiar to Binga is that of fishing and the fishing camps. In some areas such as Chunga, it is believed that many of the men stay permanently at the fishing camps leaving their wives and children at home: wives and children are believed to visit the camps perhaps once monthly. In this situation, even if the families live in areas of no transmission, they visit sites of transmission on a frequent basis.

A recent study carried out in Siabuwa by H.R.Masendu of Blair Research suggests two other factors. Firstly that people sleep out in their fields during the rainy season to protect their crops from wild animals, and secondly that people have special meeting places where home brewed beer is sold, and often at these sites people might congregate well into the night.

All the factors mentioned will be looked into during the forthcoming Knowledge Attitude and Practice (KAP) Survey.

One other factor which may or may not be important - Tonga families appear to favour building their households closer together than observed in other parts of Zimbabwe: Binga has huge tracts of land with no people living in them and then areas with a high density of people. Crowding for many diseases increases the chance of transmission. The Tonga also appear to favour flat areas along river courses. Flat areas are always more prone to pool formation than hilly areas.
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Temperatures
Appendix Eight shows that mean monthly temperatures rarely falls below 20C: the temperature considered necessary for malaria transmission meaning that malaria transmission in the district at lower altitudes might be perennial. Outbreaks in other parts of the country rarely occur at temperatures below 23C: below this temperature transmission is very slow and therefore, transmission in Binga must be limited for three to four months of the year, leaving temperature conditions suitable for eight to nine months of possible intense transmission.

Rainfall
Appendix Six shows that there are about four months of the year with reasonable rainfall. In the first month of rainfall, parasite rates in the population will be low, and heavy rains will tend to flush out breeding sites. The most intense breeding will occur after the rains have eased off. Probably in most years malaria transmission might be restricted to two to three months at the most as after the rains have ceased, little standing water occurs limiting mosquito breeding and hence malaria transmission.

Appendix Six shows yearly rainfall as a deviation from mean. It should be noted that the 1992/3 season was only of average rainfall yet produced a huge outbreak. Appendix Seven shows the variation in monthly rainfall in the last twenty years. 1992/3 shows a rainfall pattern of good December rains, followed by low January rainfall, and then followed again by good February rains. A pattern similar to this is observed in 1987/8 and 1979/80 (a year when malaria was reported high throughout the country). Looking at this data it might be possible to surmise that the low rainfall in January has caused conditions suitable for good vector breeding, and since good rain is repeated again in February, basically two cycles of mosquito breeding occur: the second after February: in many years only one period of good mosquito breeding might occur. However, the story is more complicated than this: monthly rainfall figures hide the distribution of rainfall within the month: light continual showers are likely to cause greater breeding than heavy infrequent storms as these tend to flush out mosquitoes. One of worst malarial years in recent history occurred in 1973/4 and this year shows no uneven rainfall between December to February.
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Endemicity Of Malaria In Binga
Bruce-Chwatt 1993 states - "Mesoendemic malaria is usually found in areas where transmission of the disease is of short duration, usually two months, corresponding to the rainy season, with an almost complete interruption for the remaining ten months. Malariometric indices show great seasonal variation from year to year depending on the prevailing meteorological conditions. Development of immunity is delayed so that not only children, but also adolescents and even adults can have clinical manifestations.

In the areas belonging to this epidemiological stratum which are actually at the extreme limits of malaria distribution in Africa, seasonal epidemics may occur following exceptional meteorological phenomena i.e heavy rainfall after several years of drought."

The malaria prevalence rates of less than 50%, variable clinical data from year to year, a short rainy season with very variable yearly rainfall and lastly the vastly increased malaria of 1993 with a large number of deaths seem to agree with the above definition of an unstable and mesoendemic area. While temperature patterns for the low lying parts of the district are those allowing the possibility of year round transmission, this is only likely in areas where water is permanent e.g Lake Kariba, dams, springs and irrigation schemes. These situations may lead to pockets of either holoendemic or hyperendemic malaria.

While the whole of Binga District has traditionally been classified as an highly endemic area with stable conditions (holoendemic/hyperendemic), it might be argued that the spraying of the area since 1982 may have changed this position. However, the dry environment of most of the district seems to suggest that despite the spraying campaign, Binga District in general has always been mesoendemic, as it seems unlikely that most people will have been exposed to the disease for more than two to four months of the year. No doubt, residual spraying has reduced malaria in the district, but has not changed its characteristics.

Reviewing all the data, it might be fair to conclude that in some areas people are exposed to malaria constantly leading to a high degree of immunity in adults, while in other areas, the other extreme might occur of little or no exposure leading to little immunity in all age groups.

The degree of exposure of any individual will depend on a number of factors which include the physical location of their households in relationship to water, topography, altitude, soil type and lastly their social activities especially at night: all these factors vary throughout the district.

Taken as a whole, Chunga Ward would be the worst in the district. It is low in altitude, it has clay soils, it is surrounded by water from both Lake Kariba and the Sengwa Mouth, gardens are found on the lake shore which people protect at night, and it appears that many people in the ward frequent fishing camps: deaths recorded during the feeding scheme and parasite prevalence rates appear to confirm this view, though clinical malaria cases reported at Chunga Clinic are surprising low in the last few years compared with other areas.

Health Records
This report has been made more difficult than it should have been due to the lack of consistent malaria data in the district. Records rarely go back prior to 1991 and the only consistent document is that of the T5 which records only clinical malaria.

The old T5s only record clinical cases from under and over fives. It is very unlikely that under fives in Binga (except possibly in a few areas) have developed any high degree of immunity to malaria, and looking at all over fives together gives little information - within this age group it may be found that the majority of cases come from under twelves with few adult cases. While new T5s (started July 1993) now split age groups into under fives, four to fourteen, and fifteen plus, the system has not been in place long enough to produce good data. An analysis of out patients registers and slides records might shed better light on the age structure of malaria cases: time precluded such an analysis during this investigation. A cursory look at Kariangwe slide records showed a predominance of child cases, though this may have been due to a sampling bias, or simply that sick adults are more likely to treat themselves.

Slides have been taken only at two centres (Binga and Kariangwe), but not in any consistent manner. Though both centres have submitted slides to Blair Research for confirmation, no records were found that could confirm diagnosis of Blair Research with those of Binga microscopists. While there is no reason to doubt the ability of the present microscopists in the districts, earlier records show high positivity rates during September to October which seem doubtful (Appendix Fifteen). Microscopists should always have their work cross checked so that they not only hone their skills but also that the district is confident that their work is of a high standard. One microscopist stated that there was never any disparity between results at Blair and their own: a very unlikely situation even with extremely good microscopists.

The lack of examinations of blood smears in the district can often lead to false conclusions, especially in the higher areas such as Lusulu and Lubimbi which may in some years have negligible transmission, yet record high number of clinical cases.

If clinical cases of malaria are to be used for analysis, in-patient records are better than out-patient records. However, in the present system, T9s are only completed quarterly and once again only show under fives and fives and over.

A hidden factor is that of treatment by Village Community Workers (VCW) and school health masters (SHM). The extent of treatment by these groups at present is very difficult to assess due to records only being kept by the VCW or SHM. If clinics were to keep at least records of chloroquine given to these two groups, choloroquine usage could be used as an indicator of their activity.

General Comments
In terms of malaria transmission assessments the most important data is that of blood smear examinations: the most important documents are the blood slide submission forms, because if filled out correctly, the forms give information on date, person and address of person infected so that if necessary they can be followed up later.

In many cases countrywide, no blood slides are taken at all as is the case in most centres in Binga. Where blood slides are actually taken, rarely are they taken in any systematic way, and the results are often not returned to the clinic taking them, and often when returned are simply thrown into a box never to be looked at again. If a clinic is found with blood slide submission forms they are often incorrectly completed: Binga Hospital does not record address of patient examined and to look up cases through record cards would be extremely time consuming.

Often blood slides are only taken when malaria has been established to be in an area. The purpose of taking slides does not help in clinical diagnosis as the slide often takes weeks to be examined, and the results simply are used to fill in statistical forms which give some idea of the extent in numbers of patients in any given outbreak but little else. When the location of an outbreak is established and is actually taking place it is only of academic importance whether positivity rates are 25% or 50%.

The most important time for taking slides is when the status of malaria is not known i.e from August to December or until malaria is established in a particular area. If slides were taken in Binga during this period, positive cases would almost certainly be focalised.

These ideas were expressed in a circular from Blair Research Institute in 1993 which was sent out to all districts in the country. Binga District cannot be blamed for ignoring this circular as it was ignored by almost all districts in the country.

The saddest thing about the whole situation is even when all the above things are done correctly, i.e taking of blood slides, filling forms out correctly, examination, returning to clinics etc, the blood slide examination forms are rarely looked at if at all. This is not only the case in the districts, but also in the provinces and even such institutions as Blair Research Institution and the head office of the Ministry of Health and Child Welfare. A great deal of important information is collected which simply collects dust.

While this section has been negative in general, it should be commented that all the health staff met in the district appear well motivated and dedicated to their work: if their activities may not have been as good as they could have been, this is a result of the system rather than individual effort.
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1) While Binga has been formally classified as an highly endemic stable malaria area, information suggests that in general it is and always has been mesoendemic in nature.

2) Transmission is often focalised. Where permanent water exists the possibility of intense year round transmission exists leading to pockets of high immunity in the adult population. Such areas include, the shore of Lake Kariba, dams, springs and irrigation schemes.

3) Malaria transmission is aggravated by various human activities which as yet remain to be identified, but could include night time activities of fetching water, bathing, social gatherings, sleeping outdoors and fishing.

4) Despite an on-going malaria control programme with residual insecticides, malaria transmission potential within the district remains high, and present practices are unlikely to preclude further years of intense malaria transmission.

5) The building of any structure which holds water i.e dams, will in all likelihood increase local health hazards. Where water projects are initiated in malarial areas it must be expected that health problems to do with malaria and schistosomiasis will occur. This has been observed in other parts of Zimbabwe: in Gokwe with artesian wells (Freeman 1992) and Mberengwa where dams have increased the incidence of malaria in areas around these permanent water sites (Freeman 1994a). When any dam is built, its health impact should be taken into consideration.

6) The area presenting the greatest difficulty in terms of control is that of the fishing camps: there are huge areas of lake shore acting as potential breeding sites with much night time activity. Since people in these areas are rumoured to have a cash income, promotion of personal methods of protection seem to be the only way of dealing with these trouble spots in any effective and sustainable way.

7) For the rest of the district, much of the present transmission resulting in illness and death could be avoided. A number of simple alternative malaria control practices might drastically reduce transmission potential in much of the  district.
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For malaria to be effectively controlled, good information is required on its off season locality and its effect on various age groups which give some indication of immunity. The first set of recommendations cover the gathering of information and are directed at the District Health Executive. All other recommendations are general, and can be covered either by the district health staff where possible, or by the present project.

Blood Slides
The only good indication of a malaria case is a positive blood smear. Taking slides not only gives information on locality of the disease and its distribution amongst age groups, it also helps clinic staff in diagnosis. When a nurse always diagnoses malaria without confirmation, diagnostic skills can never be improved. It is recommended that:-

1. Blood slides be taken from all suspected malaria patients from all clinics from July to December.


The maximum number of clinical cases reported in any one month during this period in Binga District from 1989 has been 1000, though the figure is generally around 400-500 cases. There are four microscopists in the district, two at Kariangwe and two at Binga. It is generally accepted that a full time microscopist can examine 50 slides a day, or 1000 in one month. If it is assumed that at least one microscopist will be on leave or sick in any given month, the microscopists together could examine 3000 slides a month between them (assuming no other duties). With 500-1000 slides a month, the district should be able to examine this number of slides without difficulty even with other duties carried out by microscopists. If for any reason the district microscopists are unable to examine this number of slides then an arrangement might be made with Mpilo Hospital in Bulawayo.

2. From January to July every clinic should submit slides of the first one hundred clinical cases of malaria.


In terms of numbers, there are ten health institutions in the district, so this would make 1000 slides. In terms of capacity, the argument above still applies. Microscope slides should be distributed evenly amongst all microscopists. Clinics in the south of the district could submit to Kariangwe, and those in the north to Binga.

3. All slides taken should be submitted on a two weekly basis where possible.


This evens the work load of microscopists.

4. From July to December, all positive cases of malaria should be followed up by local health staff (e.g E.H.Ts). If positive cases from a clinic remain few, then follow ups should continue after December.


Positive cases of malaria should be interviewed to ascertain where they may have caught the disease. The age group of 2 years to 14 years can normally be assumed to have caught the disease in the locality of their households. Positive cases during this period (based on experience in Gokwe) should be less than 10 per clinic per month: if numbers are higher than can be dealt with, then follow ups should concentrate on adults for the reasons stated above.


The positive cases should be counselled and given health education. Even if indications are that the case is imported, it is important to stress to the person that they may now be a carrier of malaria and infect the rest of the population. Health education should emphasise that the person should remain away from potential mosquito breeding sites after dark and personal protection as discussed in the next section. The strategy here is to isolate possible carriers from potential transmission sites and hence the rest of the community.

5. Along with the taking of slides it is most important that blood slide submission forms are completed correctly especially the village (kraalhead) of residence (this includes hospitals).


Three copies of the blood slide submission form need to be made, one to remain at the clinic and the other two sent to the microscopist examining the slide. After the slides are examined, one copy of the blood slide submission form needs to be filed at the District and one returned to the clinic of origin as soon as possible. Once returned to the clinic the completed blood slide submission form should be filed (to be kept as a permanent record) and the  original form thrown away.

6. With the above recommendations it is also recommended that 10% of all slide examined by any given microscopist be re-examined by other microscopists. Any completed blood slide submission form should have the signature of the original microscopists examining the slide.


It is possible that Kariangwe examines Binga slides and vice versa or that slides (with first examination results completed) be submitted to provincial level or Mpilo hospital for examination. There are many cases around the country where microscopist diagnosis has proved to be faulty. The above system is not intended to be a "witch hunt" rather a method of improving the diagnostic skills of the microscopist. Slides submitted for re-examination should have their comparative diagnosis periodically checked by District Environmental Health Staff. 


At present there is little point in submitting slides to Blair Research Institute as they have a huge back log of unexamined slides.

7. Besides taking slides passively at clinics, certain areas in the district could be targeted in different years by active surveillance carrying out prevalence surveys. This was done in 1994 during the Mosbar trials at Siabuwa and Pashu by provincial staff, but their is no reason why such surveys cannot be carried out by district staff in areas of special interest.

Village Community Workers (VCW) And School Health Masters (SHM)
While VCWs and SHM should keep records of their own, it is important that some type of record should be kept at each health institution of the amount of drugs given to any given VCW and SHM. These records in terms of chloroquine, can give information on areas with special problems. A special book should be kept for this purpose which can be referred to easily. At Binga it was necessary to go through a file to find the information amongst a lot of other information, and at certain clinics, it would be found that the E.H.T might be keeping one set of records while nursing staff keeps another.

At present VCWs and SHMs are given 100-200 chloroquine tablets (in Gokwe they are given 1000 at a time), and should the need arise it is felt that certain VCW should be given more tablets at one time should the need arise. Many of the VCWs live a long distance away from clinics, and in the case of an outbreak 100 tablets will not treat many people: it is giving the VCWs a lot of work to travel back and forth to collect 100 tablets at a time. Few clinics reported that VCWs were continually returning to the clinic, and this may be an indication of unwillingness to keep coming back to a clinic rather than having few malaria cases in their catchment areas.

In the case of under fives, VCWs should be encouraged to give the first course of chloroquine and then the child should be immediately referred to a clinic. However, if it is felt that a mother is unlikely to report to a clinic with the child, then the VCW should not feel inhibited to supply a full course.

Deaths
Deaths give a good indication of the severity of malaria. As has been noted in 1993, hospital records give little indication of the possible severity of the problem in the area.

By law, all deaths should be reported to the police, and it is recommended that liaison is made with the police regarding deaths, so that police records may be incorporated into malaria surveillance.

It is appreciated that in many cases, deaths are not reported at all. In this case, if possible, E.H.Ts should be encouraged to set up their own surveillance system whereby deaths are reported informally either by the families themselves or by neighbours. The system is not meant to be intrusive, and there is no need to follow up these cases, but deaths during the malaria season may give some indication of the severity of malaria in any given area.

Control Strategies
1. Residual House Spraying

As residual house spraying is an ongoing exercise throughout the country, it will not be discussed in detail here. However, it has been found in certain parts of the country that coverage has been poor (either in houses not sprayed or poorly sprayed) and the following monitoring ideas may be of interest.

Unlike DDT, deltamethrin has no visible residue, so when visiting a sprayed hut, it is difficult to determine if the hut has been sprayed properly or not. Deltamethrin is unselective and kills all insects. If cockroaches are found in a hut after it has been sprayed, it is most unlikely that the hut has been sprayed properly. This method was used in Gokwe, and using this as an indicator it was found that possibly over 10% of the houses sprayed were not sprayed properly (Freeman 1992).

The above method while giving an indication of deltamethrin actually being sprayed, still gives little indication whether the correct dosage had been used as cockroaches are more susceptible to deltamethrin than mosquitoes. Two ways to get an indication of the right application rates is by taking wall scrapings (a laborious method and time consuming business) or by asking the insecticide companies to add a fluorescent powder to their insecticide. These fluorescent powders show up under an Ultra Violet lamp and give an immediate indication of the spraying application rate.

It is known that this year Cislin (deltamethrin) has lost the tender, and another similar insecticide Fendona (alphacypermethrin) will be supplied. Fendona is supplied by Cyanamid (formerly Shell Chemicals) and they have stated that they are willing to add this fluorescent powder if specifically asked for, for little extra cost.

Considering the enormous cost of the spraying programme, and repeated rumours around the country of the insecticide being lost, mislaid or stolen (there was a rumour last year of a large consignment of Cislin being offered for sale in Matabeleland North), extra care needs to be taken to monitor the situation. The true efficacy of the spraying programme can never be evaluated if the insecticide is not where it is supposed to be. In this situation the cost of adding fluorescent powders and a couple of UV lamps is insignificant to the total cost of the programme.

2. Source Reduction

This includes both environmental control and larviciding, but in this section larviciding will be discussed and environmental control under health education.

Since Binga has comparative few water bodies, and is predominantly dry for most of the year, transmission must be considered very localised. In this situation, larviciding can be a very powerful control strategy if used correctly. Two strategies of larviciding can be considered.

The first is using larvicides to destroy mosquitoes during the winter. In favour of this approach is that during the winter mosquito breeding is extremely limited, and development of the larvae may take as long as two months requiring very infrequent spraying. This method was considered very successful in South Africa during the 1930s (Le Sueur et al 1993).

The second larviciding strategy is to spray during the malarial season around potential trouble spots such as Lubimbi where a spring lies behind a beer hall. However, during the summer mosquito breeding might be completed within a week and therefore for larviciding to be useful it must also be carried out weekly, which while being still very cheap in insecticide, is very time consuming and consequently expensive if health staff are used. However, one strategy which is being utilised in Gokwe is to involve responsible members of the community. If local people can be trained in larval recognition and spraying, then larviciding can be carried out with little cost to the Ministry of Health and Child Welfare. In reality, if someone is properly trained, most cases of larval breeding can be dealt with just as quickly and more permanently by environmental methods.

3. Prophylactics

Binga district has already embarked on a pilot project to give prophylactics to pregnant mothers, though with variable success. However, it is strongly recommended that this policy is pursued, not only with pregnant mothers, but also with under fives, and possibly to school children in primary schools. (Pregnant mothers and under fives are supplied prophylactics in Gokwe as a matter of course). Under fives are not only a critical age group in terms of lack of immunity, but in this age group, symptoms of malaria may develop more rapidly than in other age groups and be more life threatening.

It is also strongly felt that prophylactic use should be promoted amongst all age groups during the peak malarial months, though the cost of this should be borne by the individuals concerned and not by the Ministry of Health and Child Welfare.

There is much controversy about the use of chloroquine vis a vis pyrimethamine dapsone. It is recommended that pyrimethamine be used in all cases except for perhaps mothers in their first three months of pregnancy, though even during this period there is inconclusive data to suggest any serious threat to health. Recent work from the Gambia suggests that the combination of pyrimethamine/dapsone is not a particularly good prophylactic and allows low level parasitaemia: this permits the development of immunity without sickness (Greenwood et al 1988). The use of chloroquine however favours chloroquine resistance (Mutabingwa et al 1994).

While it is normal government policy not to promote prophylactics in endemic areas in case immunity is impaired, the deaths of so many young children as witnessed in 1993 is completely unacceptable and there is no strong evidence of widespread immunity developing in the community in Binga despite no widespread use of prophylactics in the district.

Health Education
As social factors appear to play a great part in malaria transmission, health education can have powerful effects, specially if directed at potential carriers of the disease. The main points that health education should cover are:

1. Changes In Social Behaviour

People should be aware of the general transmission characteristics of the disease especially the relationship of vector breeding and peoples activities. Points to stress are

Seeking immediate treatment when ill during the malarial season.

Keeping away from potential transmission sites at night. Places to avoid in particular are places of great human and animal activities i.e gardens, brick making, water fetching points used by many people and places where cattle drink. In the case of Binga, Lake Kariba at fishing camps in particular.

If these breeding sites must be visited then precautions should be taken including, taking prophylactics, repellents (it was pleasing to note that Mosbar was on sale in various shops in Binga at reasonable prices). Another preventative method is that of mosquito nets for those who can afford them. While mosquito coils might be considered, they only work in houses and the slashing grass around houses is considered an almost complete waste of time and energy. The same applies with wearing clothing that covers the whole body. Generally malarial areas are very hot, and it is difficult to persuade people to wear socks, long trousers and long sleeve shirts with only the hands and face exposed which still require treatment with repellents.

However, it is personally felt that of all the methods described above, the most potent is that of keeping away from water bodies at night, and to this effect, it would be little expense to produce warning signposts which are erected at potential transmission points (such as dams) where people frequent after dark.

During heavy rains when small pools are created everywhere, environmental methods of reducing mosquito breeding site should discussed as part of the health education. Ironically in other parts of Zimbabwe, many households dig rubbish pits after health education which then become mosquito breeding grounds (Freeman 1993d). However, generally, environmental control may have little impact in Binga unless the local community can be persuaded to clean up the shores of the dams as a community measure by removing weeds and filling up small holes at the side of the dams, though in the case of Musenamponga Dam, this could be a school activity as had been initiated in certain schools in Gokwe (Freeman 1992 and Freeman 1993d). In general, health education should be stepped up amongst schools, first through teachers (especially health masters) and then the children.

As for the people who actually live on the lake shore they must be encouraged to take prophylactics and use mosquito nets and repellents. It should be noted that there can be one effect of taking prophylactics such as Malasone and Deltaprim as recommended in this country. The work from the Gambia has suggested that this prophylactic stops people getting ill, but does not completely stop the parasite developing in the human host. The result of this can be that the person becomes an inadvertent carrier (Greenwood et al 1988). While this is very good for the people exposed to malaria all the time, it does mean that the parasite remains hidden in the population unless a prevalence survey takes place. 

In conclusion, being forewarned about problems is a much better control strategy than blanket spraying of houses or any other large scale control activity.
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POSSIBLE ACTIVITIES THAT CAN BE CARRIED OUT BY THE PROJECT
One of the problems with the present project as it stands is that a project proposal was written up without the district being visited and the exact situation in the district known. The proposal was written up based on experiences in Gokwe, which while being similar to Binga in many respects, varies in a number of ways.

The project as it stands is to set up a number of small scale community based malaria control programmes in the district, that while being experimental in nature, will be interventions in practice. The number of projects will be limited by the time available. The objective is to set up sustainable practices which can act as models to be copied in other parts the district and the country.

The situation found in Binga is worse than expected, both in terms of malaria, factors aggravating transmission, in the lack of good base line data and ongoing surveillance. In the present situation it will be very difficult to adequately monitor any intervention activities given the current surveillance practices in the district. This is not to say that the project cannot continue, but to have a greater impact, various changes and inputs should be considered.

Proposed Activities Within The Terms Of Reference And Budget Of The Present Project
It is proposed that two types of activity be carried out in conjunction with both local communities (in particular schools) and local health staff: larviciding and environmental control.

The proposed sites would be Chunga, Siabuwa, Musenampongo, Manjolo and Binga town itself. In all these centres it is proposed to teach and utilise school children in active surveillance of mosquito larvae and environmental control. Where surveillance reveals sites which cannot be dealt with easily by environmental control, then larviciding would be carried out in conjunction with the local health staff. These centres are proposed because each has special problems and have easy access to clinics which makes monitoring fairly easy.

Chunga while being the worst malarial area in the district also has an irrigation scheme - this will be targeted for environmental control purposes. Siabuwa has both an irrigation scheme and piped water scheme with stand pipes in many places. Musenampongo has been previously described with a dam and a dam wall that leaks badly. Manjolo is the site of a natural spring with many gardens around it. Binga has been chosen, simply because the project is based there, and it is an urban centre with many people crowded in one place.

In terms of monitoring, Musenampongo and Manjolo fall under the catchment area of Binga hospital as does Binga Town. As blood slides are already taken at Binga, there should be little difficulty in monitoring the malaria situation in these localities.

For Chunga and Siabuwa, both clinics need to take blood slides, and if possible extra money is required as a contingency fund to hire a part time microscopist if district health microscopists are unable to deal with the extra work load.

Other Suggested Activities Presently Outside The Scope Of This Project
1. A district wide health education programme.

Awareness of the dangers of malaria and its prevention should be promoted throughout the whole district. Schools in particular should be targeted. Three strategies are proposed.

a) Large signposts in English be erected at the four major entrances into Binga, at Sengwa Bridge, Kamativi, Mlibizi and Binga. Everyone entering or leaving the district should be able to see these signposts. Suggested information "Warning - This is a malarial area. Take precautions, use prophylactics, repellents and mosquito nets. If you feel sick, report to a clinic immediately." On the back of the notice could be added "Remember to take you prophylactics for another four weeks after leaving a malarial area."

b) Small signposts be set up in English and Tonga at potential breeding sites especially dams. Suggested information "Warning - Malaria - Keep away at night unless using repellents or prophylactics."

c) Leaflets be made up in English and Tonga which are posted up at every school, clinic, shop and any other meeting place in the district. The leaflets would contain not only advice on precautions but also essential information about malaria.

The whole purpose of these strategies would be to increase dialogue within the community about the dangers of malaria. The cost of the leaflets would be about $1000 in total, the large signposts $1500-2000 each and the smaller signposts $200-500 each.

2. Promotion Of Environmental Control And Larviciding In All Parts Of The District

While the present project is working in a few schools, the ideas being promoted can easily be carried out unsupervised in all schools willing to participate. It is recommended that head masters and school health masters be canvassed at meetings with the ideas of the project, and those interested taught the required skills and principals. The district office of the Ministry Of Education has already shown an interest in such an idea, and headmasters have already been addressed at a district headmasters meeting in Binga.

In terms of larviciding, if the district health executive wishes, all E.H.Ts can be taught the proper methods of surveillance and use of larvicides which can be carried out unsupervised in their own areas - Lubimbi and Siansundu are two areas where such activities might be appropriate. The project already has a line item for the purchase of larvicides, so the project might be able to help out in this respect already.

It is strongly recommended that the district health teams or the project in future considers a winter larviciding programme.

3. Setting Up Of A Distribution Network For Mosquito Nets And Repellents.

While the Ministry Of Health and Child Welfare promotes the use of repellents and mosquito nets throughout the country already, these things are rarely available in rural areas, and where available are often sold for exorbitant prices.

One project that is already doing something about this issue is the Malaria Self Help Project which supplies mosquito nets and repellents through non governmental health institutions: the health institutions resell these items at a very low profit margin and therefore keep the project sustainable. In conjunction with the Binga Project, Kariangwe Mission has already agreed to distribute these items, and negotiations are under way with a shop in Binga (Taylors Store) to sell these items at a reduced profit margin. However, the Malaria Self Help Project is not well funded and is unable to supply mosquito nets throughout the district, or repellents at a competitive price. Mosbar in particular can be bought cheaply if bought in bulk.

As Mosbar is already favoured by Matabeleland Province, but is unable to sell Mosbar making its distribution unsustainable, serious thought needs to be given to making Mosbar (and mosquito nets) widely available.

Three ideas need to be considered in the future.

1. Distribution through existing structures - it has been suggested that ZFU (Zimbabwe Farmers Union) who have a store in Siabuwa could be utilised: for the fishing camps, SCF has just started a programme to supply materials for water and sanitation in the fishing camps on a cost recovery basis. Mosbar and mosquito nets could easily become accessory products sold during this particular project.

2. Using existing retail outlets - the Malaria Self Help Project has had great problems with normal retail outlets, in both supply of repellents (which are favoured because of their lower cost), persuading store keepers to keep profit margins low for health products, and finally with payments in particular credit. For retail outlets to be effectively supplied, all products need to be bought on a bulk basis so that costs are brought down to a minimum.

3. Setting up health education centres - For the distribution of either repellents or mosquito nets to be cost effective and sustainable, they need to be sold in conjunction with other profit making ventures. One idea that has been played with is to set up health information centres where information is available on not only malaria, but schistosomiasis, AIDS, water and sanitation, nutrition, good farming practices and any other facets that are likely to improve rural conditions. To make this sustainable, the centres would sell commodities such as repellents and mosquito nets, as well as condoms, agricultural chemicals, cement and other building materials. To give a continual turnover, soft drinks and other essential food items could be sold. The centres would act as a model household with ideas being promoted in place i.e Blair toilets and eave curtains. Other ideas would include solar panels, rain collecting devices etc.

Prophylactics
At present prophylactics are not encouraged by the Ministry Of Health and Child Welfare for people living in malarial areas. Pyrimethamine/dapsone sold under the brand names of Deltaprim and Malasone are the recommended prophylactics for Zimbabwe. Deltaprim and Malasone are 'pharmacy only drugs' which means that they can only be purchased through a pharmacy. Binga has no pharmacy and the only place where people can buy prophylactics is outside the district, the nearest probable centre being Hwange. There is a growing body of opinion that the present policies are wrong and that prophylactics should be made available from shops in the same way that chloroquine is now available. The idea of not promoting prophylactics in malarial areas to gain immunity is of questionable ethics: in gaining immunity to malaria children will die: such policies would be completely unacceptable in any first world country.

It is proposed that a lobby be started to change the present law.
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BINGA DISTRICT
Population By Ward - 1993 Survey
╔═════════════════════════╦══════════════════════════╦═══════════════════╗

║                         ║        POPULATION        ║   HOUSEHOLDS      ║

╟─────────────────────────╫────────┬─────────┬───────╫────────┬──────────╢

║ WARD                    ║  Males │ Females │ TOTAL ║ Number │ Ave Size ║

╠═════════════════════════╬════════╪═════════╪═══════╬════════╪══════════╣

║ Sianzyundu              ║  2308  │   3078  │  5386 ║  1050  │   5.1    ║

║ Simatelele              ║   957  │   1228  │  2185 ║   475  │   4.6    ║

║ Siachilaba              ║  1386  │   1926  │  3312 ║   760  │   4.4    ║

║ Lubu                    ║  1149  │   1631  │  2780 ║   654  │   4.2    ║

║ Muchesu                 ║   917  │   1264  │  2181 ║   561  │   3.9    ║

║ Kariangwe               ║  1332  │   1824  │  3156 ║   723  │   4.4    ║

║ Chinonge                ║  1448  │   1800  │  3248 ║   846  │   3.8    ║

║ Kabuba                  ║  1685  │   1989  │  3684 ║   839  │   4.4    ║

║ Sinamagonde             ║  3723  │   4199  │  7922 ║  1148  │   6.9    ║

║ Lubimbi                 ║  1902  │   2261  │  4163 ║   680  │   6.1    ║

║ Dobola                  ║  2741  │   3043  │  5784 ║  1044  │   5.5    ║

║ Pashu                   ║  1757  │   2321  │  4078 ║   689  │   5.9    ║

║ Tinde                   ║  1850  │   2049  │  3899 ║   684  │   5.7    ║

║ Saba/Lubanda            ║  1834  │   2265  │  4099 ║   786  │   5.2    ║

║ Sinansengwe             ║   737  │   1123  │  1860 ║   464  │   4.0    ║

║ Nsenga/Sinakoma         ║  1026  │   1369  │  2395 ║   608  │   3.9    ║

║ Sikalenge               ║  1710  │   2258  │  3968 ║   891  │   4.5    ║

║ Manjolo                 ║  1265  │   1841  │  3106 ║   737  │   4.2    ║

║ Chunga                  ║  1493  │   2003  │  3496 ║   761  │   4.6    ║

║ Nabusenga               ║  2394  │   3364  │  5758 ║  1287  │   4.5    ║

║ Sinampande              ║  1367  │   2096  │  3463 ║   883  │   3.9    ║

║ Chete National Park     ║   105  │     61  │   166 ║    32  │   5.2    ║

║ Chizarira National Park ║   152  │     92  │   244 ║    49  │   5.0    ║

║ Binga Sevice Centre     ║  1345  │   1329  │  2674 ║   548  │   4.9    ║

║ State Land              ║   911  │    787  │  1698 ║   395  │   4.3    ║

║ Simatelele Fishing Camp ║   708  │    555  │  1263 ║   335  │   3.8    ║

║ Mwenda Fishing Camp     ║  1015  │    819  │  1834 ║   421  │   4.4    ║

╠═════════════════════════╬════════╪═════════╪═══════╬════════╪══════════╣

║ TOTALS                  ║ 39227  │  48575  │ 87802 ║ 18350  │   4.8    ║

╚═════════════════════════╩════════╧═════════╧═══════╩════════╧══════════╝
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BINGA DISTRICT DAMS
╔════════════════╦═════════════════════╦═══════════╦══════════════╗

║                ║                     ║   GRID    ║   YEAR OF    ║

║ WARD           ║ NAME OF DAM         ║ REFERENCE ║ CONSTRUCTION ║

╠════════════════╬═════════════════════╬═══════════╬══════════════╣

║ Chunga         ║ Tyaba Dam           ║ PL 166972 ║     1964     ║

╟────────────────╫─────────────────────╫───────────╫──────────────╢

║ Dobola         ║ Kamaziyo Dam        ║           ║              ║

╟────────────────╫─────────────────────╫───────────╫──────────────╢

║ Kariangwe      ║ Lungwalala Dam      ║           ║     1992     ║

╟────────────────╫─────────────────────╫───────────╫──────────────╢

║ Lubanda/Saba   ║ Mankunku Dam        ║           ║              ║

║                ║ Lubanda Dam         ║           ║              ║

║                ║ Mampata Dam         ║ NL 134136 ║  1993 - SCF  ║

╟────────────────╫─────────────────────╫───────────╫──────────────╢

║ Muchesu        ║ Machesu School      ║           ║              ║

╟────────────────╫─────────────────────╫───────────╫──────────────╢

║ Manjolo        ║ Mabega Dam          ║ NL 415404 ║     1959     ║

║                ║ Damba Dam           ║ NL 465405 ║     1959     ║

║                ║ Manjolo Dam         ║ NL 445367 ║     1959     ║

║                ║ Logola Dam          ║ NL 428368 ║     1959     ║

║                ║ Makota Dam          ║           ║     1959     ║

║                ║ Nalabuyu Dam        ║           ║  1993 - SCF  ║

║                ║ Chitete Dam         ║           ║      UC      ║

╟────────────────╫─────────────────────╫───────────╫──────────────╢

║ Nabusenga      ║ Nabusenga Dam       ║ PL 140730 ║              ║

║                ║ Kalunga Dam         ║ PL 092655 ║              ║

╟────────────────╫─────────────────────╫───────────╫──────────────╢

║ Nsenga         ║ Chininga Dam        ║ NL 710467 ║  1993 - SCF  ║

║                ║ Nsenga Dam          ║ NL 625433 ║    UC - SCF  ║

╟────────────────╫─────────────────────╫───────────╫──────────────╢

║ Sianzundu      ║ Siansundu Dam       ║ NL 230020 ║              ║

║                ║ Mangani Dam         ║           ║      UC      ║

╟────────────────╫─────────────────────╫───────────╫──────────────╢

║ Siachilaba     ║ Mbeya Dam           ║ NL 297152 ║  1993 - SCF  ║

╟────────────────╫─────────────────────╫───────────╫──────────────╢

║ Sikalenge      ║ Samende (Manogo)    ║ NL 508450 ║  1992 - SCF  ║

║                ║ Samende School Dam  ║           ║     1957     ║

║                ║ Damba Dam           ║ NL 468418 ║              ║

║                ║ Musenampongo Dam    ║ NL 470490 ║     1959     ║

╟────────────────╫─────────────────────╫───────────╫──────────────╢

║ Sinamagonde    ║ Chilila Dam         ║ NK 831883 ║     1993     ║

╟────────────────╫─────────────────────╫───────────╫──────────────╢

║ Sinampande     ║ Sinampande Dam      ║ PL 003653 ║              ║

║                ║ Chiramba Dam        ║ PL 023595 ║              ║

║                ║ Chiramba Two Dam    ║ PL 025605 ║              ║

║                ║ Nagangala Dam       ║ PL 043682 ║    UC - SCF  ║

╟────────────────╫─────────────────────╫───────────╫──────────────╢

║ Tinde          ║ Tinde Dam           ║           ║              ║

║                ║ Manzasia Dam        ║           ║     1992     ║

╠════════════════╩═════════════════════╩═══════════╩══════════════╣

║ SCF - Save The Children Fund UK         UC - Under Construction ║

╚═════════════════════════════════════════════════════════════════╝

║ Wards currently witout dams - Chinongwe, Kabuba, Lubimbi, Lubu, ║

║ Pashu, Simatelele and Sinansengwe.                              ║

╠═════════════════════════════════════════════════════════════════╣

APPENDIX TENPRIVATE 

1991 - MALARIA PREVALENCE SURVEY - ZIMBABWE

BREAKDOWN BY PROVINCE
                        Slides     Slides   Percentage  % Pos  %Pos
Province               Examined   Positive   Positive   1987   1983
Manicaland               5884       57/10     1.0/0.2    0.8    3.0

Mashonaland Central      5516      377/92     6.8/1.7    6.6   16.6

Mashonaland East         2244       61/8      2.7/0.4    1.9    5.1

Mashonaland West         4703       71/10     1.5/0.2    1.5    3.0

Matebeleland North       6106      548/200    9.0/3.3    1.0    N D

Matebeleland South       5658       20/0      0.4/0.0    3.0    N D

Masvingo                 7248       37/3      0.3/0.0    2.8    0.8

Midlands                 5430      429/7      7.9/0.1    5.6    N D

TOTAL                   42789     1657/330    3.9/0.8
PROVINCE - MATABELELAND NORTH - BREAKDOWN OF DISTRICTS
                  Slides     Slides   Percentage    Grid      Height
Survey Point     Examined   Positive   Positive   Reference  Above S.L
Binga
Chief Siansali     125          8/3      6.4      NL 56-14      800

Chikwarara         125         22/12    17.6      PL 18-71      750

Chunga             125         40/16    32.0      PL 07-93      550

D.A.Camp           125         28/4     23.2      NL 13-08      550

Junamina            75         11/7     14.6      NL 25-17      600

Kariangwe Hosp      75         16/6     21.3      NL 57-13      800

Maseme             125          8/4      6.4      NL 35-18      550

Matibe              75         12/1     16.0      NL 27-18      550

Melulwe            125         47/21    37.6      PL 01-71      650

Mbelele             50          5/3     10.0      NL 64-13      750

Mukwesi            125         20/15    16.0      NL 64-24      750

Siabuwa            125         21/7     16.8      PL 06-67      650

Chief Siachilaba    75         12/6     16.0      NL 31-21      500

Sibungwe            75         16/7     21.3      NL 52-22      750

Simupa             125         29/11    23.2      PL 14-99      550

Sinamapanda        125         22/13    17.6      PL 01-66      650

Sinamasanga        125         59/10    47.2      PM 05-08      500

TOTAL             1800        371/143   20.6/7.9
Bubi
Bembasana          125          1        0.8      PJ 42-68     1150

Dabengwa           125          0        0.0      PJ 54-54     1150

Deka Dam           125          4/1      3.2      PJ 48-55     1100

St Philips         125          0        0.0      PJ 24-64     1100

TOTAL              500          5/1      1.0/0.2
                  Slides     Slides   Percentage    Grid      Height
Survey Point     Examined   Positive   Positive   Reference  Above S.L
Hwange
Bongoro            125          4/2      3.2      MK 64-64      750

Chinotimba         125          1        0.8      LL 77-17      950

Cross Dete         125          2/2      1.6      MK 92-56     1050

Jambezi            125         16/2     12.8      ML 18-04      850

Kasibo             125         19/14    15.2      MK 55-75      950

Lukosi             125         28/7     22.4      MK 67-78      650

Lukunkuni          125         26/7     20.8      ML 11-02      900

Lupate             125          5/1      4.0      MK 99-53     1050

Makwa              125         10/5      8.0      MK 37-89      650

Mbobo              125         19/8     15.2      ML 49-03      650

Mununa             125         10/4      8.0      MK 23-96      850

Ndlovu             125         10/1      8.0      LK 70-99      950

TOTAL             1500        150/53    10.0/3.5
Lupane
Dongeni            125          2        1.6      NK 54-37      950

Fatima             125          3/1      2.4      NK 43-28      950

Gwampi             125          0        0.0      NK 93-01      950

Madina             125          1        0.8      PK 14-17      950

Malunku            125          2        1.6      PK 24-16      950

Mpahle             125          2        1.6      PK 21-25     1100

Pupu Store         125          0        0.0      PK 16-25     1050

Salt Springs       125          1        0.0      NK 47-37      950

TOTAL             1000         11/1      1.1/0.1
Nkai
Dolahali           125          0        0.0      PK 78-16     1050

Melusi             125          0        0.0      PK 84-15     1050

Nyamambi           124          1/1      0.8      PK 83-25     1050

Zidulini           125          1/1      0.8      PK 76-28     1050

TOTAL              499          2/2      0.4/0.4
Tsholotsho
Chief Gambo        125          0        0.0      NJ 87-08     1150

Magama             125          3        2.4      NJ 76-14     1100

Manzamhle           93          3        3.2      NJ 84-16     1050

Mbute              124          0        0.0      NJ 76-14     1150

Muzilikazi         120          1        0.8      NJ 15-35      950

Pumula Mission     129          1        0.8      NJ 09-45      950

Tshampeni           91          1        1.1      NJ 11-45      950

TOTAL              807          9/0      1.1/0.0
1991 - MALARIA PREVALENCE SURVEY - ZIMBABWE

Breakdown Of Positive Cases In Binga District
Chief Siansali
┌───────────┬─────────┬─────────┬─────────┬─────────┬─────────┐

│ Age (Yrs) │  0 - 1  │  1 - 4  │  5 - 9  │ 10 - 14 │   15+   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Ex │    25   │    25   │    25   │    25   │    25   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Pos│     0   │     2   │     0   │     1   │     5   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Positive  │ R  G  B │ R  G  B │ R  G  B │ R  G  B │ R  G  B │

│ Breakdown │         │    1  1 │         │ 1       │ 4  1    │

└───────────┴─────────┴─────────┴─────────┴─────────┴─────────┘

Chikwarakwara
┌───────────┬─────────┬─────────┬─────────┬─────────┬─────────┐

│ Age (Yrs) │  0 - 1  │  1 - 4  │  5 - 9  │ 10 - 14 │   15+   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Ex │    25   │    25   │    25   │    25   │    25   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Pos│     1   │    11   │     4   │     1   │     5   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Positive  │ R  G  B │ R  G  B │ R  G  B │ R  G  B │ R  G  B │

│ Breakdown │    1    │ 5  6    │ 4       │    1    │ 1  4    │

└───────────┴─────────┴─────────┴─────────┴─────────┴─────────┘

NB - Two of the cases in the 5 - 9 age group are P.malariae.

Chunga
┌───────────┬─────────┬─────────┬─────────┬─────────┬─────────┐

│ Age (Yrs) │  0 - 1  │  1 - 4  │  5 - 9  │ 10 - 14 │   15+   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Ex │    25   │    25   │    25   │    25   │    25   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Pos│    15   │     4   │    13   │     6   │     2   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Positive  │ R  G  B │ R  G  B │ R  G  B │ R  G  B │ R  G  B │

│ Breakdown │12  1  2 │    2  4 │ 8  3  2 │ 2  4    │    2    │

└───────────┴─────────┴─────────┴─────────┴─────────┴─────────┘

D A Camp
┌───────────┬─────────┬─────────┬─────────┬─────────┬─────────┐

│ Age (Yrs) │  0 - 1  │  1 - 4  │  5 - 9  │ 10 - 14 │   15+   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Ex │    25   │    25   │    25   │    25   │    25   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Pos│     8   │     6   │     3   │    10   │     1   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Positive  │ R  G  B │ R  G  B │ R  G  B │ R  G  B │ R  G  B │

│ Breakdown │ 6  1  1 │ 5     1 │ 3       │ 9  1    │ 1       │

└───────────┴─────────┴─────────┴─────────┴─────────┴─────────┘

Junamina
┌───────────┬─────────┬─────────┬─────────┬─────────┬─────────┐

│ Age (Yrs) │  0 - 1  │  1 - 4  │  5 - 9  │ 10 - 14 │   15+   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Ex │    15   │    15   │    15   │    15   │    15   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Pos│     0   │     3   │     2   │     5   │     0   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Positive  │ R  G  B │ R  G  B │ R  G  B │ R  G  B │ R  G  B │

│ Breakdown │         │ 1     2 │    2    │ 2  1  2 │         │

└───────────┴─────────┴─────────┴─────────┴─────────┴─────────┘

Kariangwe Hospital
┌───────────┬─────────┬─────────┬─────────┬─────────┬─────────┐

│ Age (Yrs) │  0 - 1  │  1 - 4  │  5 - 9  │ 10 - 14 │   15+   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Ex │    25   │    25   │    25   │    25   │    25   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Pos│     4   │     3   │     0   │     0   │     4   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Positive  │ R  G  B │ R  G  B │ R  G  B │ R  G  B │ R  G  B │

│ Breakdown │ 1  2  1 │ 3       │         │         │ 4       │

└───────────┴─────────┴─────────┴─────────┴─────────┴─────────┘

Maseme
┌───────────┬─────────┬─────────┬─────────┬─────────┬─────────┐

│ Age (Yrs) │  0 - 1  │  1 - 4  │  5 - 9  │ 10 - 14 │   15+   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Ex │    25   │    25   │    25   │    25   │    25   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Pos│     2   │     0   │     0   │     4   │     2   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Positive  │ R  G  B │ R  G  B │ R  G  B │ R  G  B │ R  G  B │

│ Breakdown │ 2       │         │         │ 1  1  2 │ 1     1 │

└───────────┴─────────┴─────────┴─────────┴─────────┴─────────┘

Matibe
┌───────────┬─────────┬─────────┬─────────┬─────────┬─────────┐

│ Age (Yrs) │  0 - 1  │  1 - 4  │  5 - 9  │ 10 - 14 │   15+   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Ex │    15   │    15   │    15   │    15   │    15   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Pos│     2   │     0   │     4   │     3   │     3   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Positive  │ R  G  B │ R  G  B │ R  G  B │ R  G  B │ R  G  B │

│ Breakdown │ 2       │         │ 4       │ 2  1    │ 3       │

└───────────┴─────────┴─────────┴─────────┴─────────┴─────────┘

Melulwe/Melube
┌───────────┬─────────┬─────────┬─────────┬─────────┬─────────┐

│ Age (Yrs) │  0 - 1  │  1 - 4  │  5 - 9  │ 10 - 14 │   15+   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Ex │    25   │    25   │    25   │    25   │    25   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Pos│     7   │    11   │    13   │     9   │     7   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Positive  │ R  G  B │ R  G  B │ R  G  B │ R  G  B │ R  G  B │

│ Breakdown │ 2  3    │ 8  1  2 │ 4  7  2 │ 7  1  1 │ 4  2  1 │

└───────────┴─────────┴─────────┴─────────┴─────────┴─────────┘

Mbelele
┌───────────┬─────────┬─────────┬─────────┬─────────┬─────────┐

│ Age (Yrs) │  0 - 1  │  1 - 4  │  5 - 9  │ 10 - 14 │   15+   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Ex │     0   │    25   │    25   │    25   │    25   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Pos│     0   │     0   │     5   │     0   │     0   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Positive  │ R  G  B │ R  G  B │ R  G  B │ R  G  B │ R  G  B │

│ Breakdown │         │         │ 2     3 │         │         │

└───────────┴─────────┴─────────┴─────────┴─────────┴─────────┘

Mukwesi
┌───────────┬─────────┬─────────┬─────────┬─────────┬─────────┐

│ Age (Yrs) │  0 - 1  │  1 - 4  │  5 - 9  │ 10 - 14 │   15+   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Ex │    25   │    25   │    25   │    25   │    25   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Pos│     1   │     6   │     4   │     5   │     4   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Positive  │ R  G  B │ R  G  B │ R  G  B │ R  G  B │ R  G  B │

│ Breakdown │    1    │    4  2 │    2  2 │ 1  4    │       4 │

└───────────┴─────────┴─────────┴─────────┴─────────┴─────────┘

Siabuwa
┌───────────┬─────────┬─────────┬─────────┬─────────┬─────────┐

│ Age (Yrs) │  0 - 1  │  1 - 4  │  5 - 9  │ 10 - 14 │   15+   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Ex │    25   │    25   │    25   │    25   │    25   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Pos│     3   │     1   │     7   │     7   │     3   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Positive  │ R  G  B │ R  G  B │ R  G  B │ R  G  B │ R  G  B │

│ Breakdown │ 1  1  1 │       1 │ 6     1 │ 5  2    │ 2     1 │

└───────────┴─────────┴─────────┴─────────┴─────────┴─────────┘

Chief Siachilaba
┌───────────┬─────────┬─────────┬─────────┬─────────┬─────────┐

│ Age (Yrs) │  0 - 1  │  1 - 4  │  5 - 9  │ 10 - 14 │   15+   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Ex │    15   │    15   │    15   │    15   │    15   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Pos│     2   │     4   │     6   │     0   │     0   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Positive  │ R  G  B │ R  G  B │ R  G  B │ R  G  B │ R  G  B │

│ Breakdown │       2 │ 1     3 │ 5     1 │         │         │

└───────────┴─────────┴─────────┴─────────┴─────────┴─────────┘

Sibungwe
┌───────────┬─────────┬─────────┬─────────┬─────────┬─────────┐

│ Age (Yrs) │  0 - 1  │  1 - 4  │  5 - 9  │ 10 - 14 │   15+   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Ex │    15   │    15   │    15   │    15   │    15   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Pos│     0   │     3   │     5   │     5   │     3   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Positive  │ R  G  B │ R  G  B │ R  G  B │ R  G  B │ R  G  B │

│ Breakdown │         │ 2     1 │ 4     1 │ 2  2  1 │ 1     2 │

└───────────┴─────────┴─────────┴─────────┴─────────┴─────────┘

Siamupa
┌───────────┬─────────┬─────────┬─────────┬─────────┬─────────┐

│ Age (Yrs) │  0 - 1  │  1 - 4  │  5 - 9  │ 10 - 14 │   15+   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Ex │    25   │    25   │    25   │    25   │    25   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Pos│     8   │     2   │     4   │     4   │    11   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Positive  │ R  G  B │ R  G  B │ R  G  B │ R  G  B │ R  G  B │

│ Breakdown │ 4  3  1 │    2    │ 3  1    │ 2     2 │ 9     2 │

└───────────┴─────────┴─────────┴─────────┴─────────┴─────────┘

Chief Sinamupanda
┌───────────┬─────────┬─────────┬─────────┬─────────┬─────────┐

│ Age (Yrs) │  0 - 1  │  1 - 4  │  5 - 9  │ 10 - 14 │   15+   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Ex │    25   │    25   │    25   │    25   │    25   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Pos│     2   │    10   │     6   │     2   │     2   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Positive  │ R  G  B │ R  G  B │ R  G  B │ R  G  B │ R  G  B │

│ Breakdown │    2    │ 6  4    │ 1  1  4 │ 2       │    2    │

└───────────┴─────────┴─────────┴─────────┴─────────┴─────────┘

Sinamasanga
┌───────────┬─────────┬─────────┬─────────┬─────────┬─────────┐

│ Age (Yrs) │  0 - 1  │  1 - 4  │  5 - 9  │ 10 - 14 │   15+   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Ex │    25   │    25   │    25   │    25   │    25   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Slides Pos│    13   │    15   │    18   │    10   │     3   │

├───────────┼─────────┼─────────┼─────────┼─────────┼─────────┤

│ Positive  │ R  G  B │ R  G  B │ R  G  B │ R  G  B │ R  G  B │

│ Breakdown │13       │10  3  2 │17  1    │ 7  1  2 │ 2  1    │

└───────────┴─────────┴─────────┴─────────┴─────────┴─────────┘

APPENDIX ELEVENPRIVATE 

CLINICAL CASES REPORTED FROM CLINICS
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PRIVATE 
                              YEARLY CLINICAL CASES








CLINICAL CASES AS PERCENTAGE OF CATCHMENT POPULATION





CLINIC
1990 
1991 
1992 
1993
1994
1990
1991
1992
1993
1994

CHINEGO
481
984
333
3420
1787
6.0 
12.3 
4.2 
42.8 
22.3 

PASHU
329
738
256
2569
1314
4.7 
10.5 
3.7 
36.7 
18.8 

LUBIMBI
129
205
174
1470
1058
2.9 
4.6 
3.9 
33.3 
24.0 

SIANSUNDU
1279
1440
822
2905
878
5.6 
6.3 
3.6 
12.6 
3.8 

KARIANGWE
2203
3524
1349
8272
4878
14.7 
23.5 
9.0 
55.1 
32.5 

LUSULU
342
837
240
2575
1976
2.9 
10.5 
3.0 
32.2 
24.7 

MUCHESO
0
0
116
1492
1905
0.0 
0.0 
2.3 
29.3 
37.4 

BINGA
3091
1561
516
9334
2945
21.6 
10.9 
3.6 
65.1 
20.6 

SIABUWA
1383
2545
1840
5936
1309
12.6 
23.1 
16.7 
54.0 
11.9 

CHUNGA
1813
1660
149
2179
610
30.2 
27.7 
2.5 
36.3 
10.2 

TOTALS
13040
15485
7788
42152
20654
14.8 
17.6 
8.9 
47.9 
23.5 

APPENDIX THIRTEENPRIVATE 

BINGA DISTRICT
Shows reported monthly total district clinical malaria cases, and cases modified by multiplying positivity rate recorded at Binga District Hospital. 
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BREAKDOWN OF ANNUAL CLINICAL MALARIA CASES BY AGE GROUP AND PERCENTAGE OF POPULATION IN EACH AGE GROUP
PRIVATE 
AGE

GROUP
TOTAL ANNUAL DISTRICT CLINICAL MALARIA CASES BY AGE GROUP




CLINICAL MALARIA CASES AS A PERCENTAGE OF AGE GROUP






1989
1991
1992
1993
1994
1989
1991
1992
1993
1994

<5
4095
4888
2423
14217
6320
26.7
31.8
15.8
92.5
41.1

+5
7326
8468
4391
26645
12657
10.1
11.7
6.1
36.8
17.5
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BINGA HOSPITAL











































































MALARIA BLOOD SLIDE DATA











































































Month
Jan


Feb


Mar


Apr


May


Jun


Jul


Aug


Sep


Oct


Nov


Dec



YEAR
ST
SP
%P
ST
SP
%P
ST
SP
%P
ST
SP
%P
ST
SP
%P
ST
SP
%P
ST
SP
%P
ST
SP
%P
ST
SP
%P
ST
SP
%P
ST
SP
%P
ST
SP
%P

1984









10
4
40
52
13
25









10
0
0
21
1
5







1985
62
17
27
51
16
31
141
62
44
394
235
60
53
33
62






29
4
14
87
4
5
81
2
2
52
1
2
62
1
2

1986
165
25
15
244
60
25
109
36
33












56
5
9
39
1
3
36
1
3







1987



5
0
0



5
0
0
7
0
0
4
0
0
3
0
0
















1988
48
31
65
31
21
68
11
9
82



67
38
57






37
29
78
23
10
43
28
6
21
37
4
11
23
8
35

1989
75
42
56
87
50
57
352
145
41
73
16
22
102
51
50
38
12
32
43
5
12
39
12
31
40
24
60
81
28
35
26
9
35
31
8
26

1990
73
26
36
98
20
20
189
55
29
135
21
16
71
16
23
52
9
17
42
6
14
94
21
22
55
8
15
87
7
8
36
1
3
20
1
5

1991
36
11
31
180
75
42
185
70
38
138
52
38
89
32
36
36
8
22
59
1
2
60
2
3
60
2
3






57
3
5

1992
47
8
17
28
0
0
78
17
22
65
19
29
79
18
23
62
6
10
106
12
11
66
11
17
88
15
17
136
17
12
114
8
7
98
0
0

1993
239
113
47
476
304
64
439
247
56
386
137
35
323
197
61
248
82
33
227
60
26
170
17
10
223
11
5
276
15
5
218
18
8
232
8
3

1994
270
49
18
468
166
35
509
189
37
189
81
43
88
16
18
81
3
4
106
7
7
34
3
9
114
3
3










ST = Slides Taken





SP = Slides Positive






%P = Slide Positiivity
























APPENDIX SIXTEENPRIVATE 

BINGA DISTRICT
MALARIA DRUG USAGE AT VARIOUS HEALTH INSTITUTIONS
Note - All dates refer to July of one year to June of the next year.                                                             

╔═════════════════════════════════════════╦══════════════════════════╗

║                                         ║ No OF ADULT TREATMENTS   ║

║              CLINICAL CASES OF MALARIA  ║   OF CHLOROQUINE USED    ║

╟─────────────┬────────┬────────┬─────────╫────────┬────────┬────────╢

║ CLINIC      │ 1991/2 │ 1992/3 │ 1993/4  ║ 1991/2 │ 1992/3 │ 1993/4 ║

╟─────────────┼────────┼────────┼─────────╫────────┼────────┼────────╢

║ PASHU       │   276  │  2503  │  1355   ║   898  │  1819  │  2540  ║

║ SIANSUNDU   │   880  │  2933  │  1194   ║   826  │  2003  │  2899  ║

║ MUCHESU     │    NA  │  1370  │  2053   ║    NA  │  1989  │  2333  ║

║ BINGA       │   665  │  8198  │  3368   ║  3025  │ 20699  │ 14144  ║

╠═════════════╧════════╧════════╧═════════╬════════╧════════╧════════╣

║ CHLOROQUINE TABLETS - Tins Of 1000      ║  No OF ADULT TREATMENTS  ║

╟─────────────┬────────┬────────┬─────────╫────────┬────────┬────────╢

║ CLINIC      │ 1991/2 │ 1992/3 │ 1993/4  ║ 1991/2 │ 1992/3 │ 1993/4 ║

╟─────────────┼────────┼────────┼─────────╫────────┼────────┼────────╢

║ PASHU       │     8  │    17  │    24   ║   800  │  1700  │  2400  ║

║ SIANSUNDU   │     7  │    18  │    25   ║   700  │  1800  │  2500  ║

║ MUCHESU     │    NA  │    18  │    22   ║    NA  │  1800  │  2200  ║

║ BINGA       │    25  │   189  │   128   ║  2500  │ 18900  │ 12800  ║

╠═════════════╧════════╧════════╧═════════╬════════╧════════╧════════╣

║ CHLOROQUINE SYRUP - Bottles Of 750ml    ║  No OF ADULT TREATMENTS  ║

╟─────────────┬────────┬────────┬─────────╫────────┬────────┬────────╢

║ CLINIC      │ 1991/2 │ 1992/3 │ 1993/4  ║ 1991/2 │ 1992/3 │ 1993/4 ║

╟─────────────┼────────┼────────┼─────────╫────────┼────────┼────────╢

║ PASHU       │    14  │    17  │   20    ║    98  │   119  │   140  ║

║ SIANSUNDU   │    18  │    29  │   57    ║   126  │   203  │   399  ║

║ MUCHESU     │    NA  │    27  │   19    ║    NA  │   189  │   133  ║

║ BINGA       │    75  │   257  │  192    ║   525  │  1799  │  1344  ║

╠═════════════╧════════╧════════╧═════════╬════════╧════════╧════════╣

║                FANSIDAR - 1000 Tablets  ║  No OF ADULT TREATMENTS  ║

╟─────────────┬────────┬────────┬─────────╫────────┬────────┬────────╢

║ CLINIC      │ 1991/2 │ 1992/3 │ 1993/4  ║ 1991/2 │ 1992/3 │ 1993/4 ║

╟─────────────┼────────┼────────┼─────────╫────────┼────────┼────────╢

║ BINGA       │     3  │     6  │     9   ║    99  │   198  │   297  ║

╠═════════════╧════════╧════════╧═════════╬════════╧════════╧════════╣

║ QUININE - 2ml Ampules @ 300mg/ml        ║                          ║

╟─────────────┬────────┬────────┬─────────╫──────────────────────────╢

║ CLINIC      │ 1991/2 │ 1992/3 │ 1993/4  ║                          ║

╟─────────────┼────────┼────────┼─────────╫──────────────────────────╢

║ BINGA       │   320  │   510  │   600   ║                          ║

╠═════════════╧════════╧════════╧═════════╬══════════════════════════╣

║ QUININE - 1000 Tablets @ 300mg/Tablet   ║  No OF ADULT TREATMENTS  ║

╟─────────────┬────────┬────────┬─────────╫────────┬────────┬────────╢

║ CLINIC      │ 1991/2 │ 1992/3 │ 1993/4  ║ 1991/2 │ 1992/3 │ 1993/4 ║

╟─────────────┼────────┼────────┼─────────╫────────┼────────┼────────╢

║ BINGA       │     3  │     8  │     6   ║   260  │   433  │   400  ║

╚═════════════╧════════╧════════╧═════════╩════════╧════════╧════════╝

APPENDIX SEVENTEENPRIVATE 

CHLOROQUINE USAGE AT PASHU CLINIC
A year represents July of one year to June of the next year.

╔═════╤═══════════════╤══════════════╗
║              │ Tins Of Chloroquine  │ Chloroquine Syrup  ║
║              │   (1000 Tablets)     │   (750ml Bottle)   ║
╟─────┼───────────┼──────────────╢
║ 1987/8  │        21            │        12                        ║
╟─────┼──────────┼────────      ─╢
║ 1988/9  │        12            │        11                        ║
╟─────┼──────────┼─────────╢
║ 1989/0  │        16            │        14          ║
╟────────────────┼─────────╢
║ 1990/1  │         6            │        14          ║
╟─────┼──────────┼─────────╢
║ 1991/2  │         4            │        21          ║
╟─────┼──────────┼─────────╢
║ 1992/3  │        21            │        17          ║
╟─────┼──────────┼─────────╢
║ 1993/4  │        24            │        20          ║
╚═════╧══════════╧═════════╝
APPENDIX EIGHTEEN
BINGA DISTRICT - BREAKDOWN OF OUT-PATIENT FIGURES
PRIVATE 
YEAR
1991

1992

1993


Age Group
<5
5+
<5
5+
<5
5+

Malaria
4893
8469
2423
4389
14207
26641

A.R.I
3560
3803
4373
4822
6074
6474

Diarrhoea
1436
1224
1964
1435
2684
2716

Malnutrition
1382
589
2119
619
1387
437

S.T.D
 50
3302
 15
2904
 39
4084

Eye Dis
2013
2255
2520
3245
3398
3898

Skin Dis
1267
1587
1112
1546
1331
7504

Bilharzia
232
3595
135
2220
 86
1960

Scabies
 47
 71
 66
 50
768
575

TOTAL
21173
43758
20980
42843
42473
82680

APPENDIX NINETEENPRIVATE 

BINGA DISTRICT
Deaths Reported In Feeding Scheme Of Under Fives In 1993
CHUNGA WARD
Number Of Villages       -  24

Total Children Fed       -  1130

Deaths Of Under Fives    -  69  (31 Males/34 Females)

Death As % Of Those Fed  -  6.1%

Comments

1) Most of the children who died were between one to two years old.

2) One village Siachilabi recorded 7 out of 55 fed (Mortality Rate of 12.7%) while other villages recorded no deaths at all.

SINANSEGWE WARD
Number Of Villages       -  19

Total Children Fed       -  656

Deaths Of Under Fives    -  12  ( 6 Males/ 6 Females)

Death As % Of Those Fed  -  1.8%

Comment - The highest recorded death rate was at Malinda Village where 2 out of 18 children died (11.1%)

NSENGA WARD
Number Of Villages       -  19

Total Children Fed       -  866

Deaths Of Under Fives    -  18  (10 Males/ 8 Females)

Death As % Of Those Fed  -  2.1%

Comment - The highest recorded death rate was at Mampande Two Village where 1 out of 16 children died (6.1%)

SIMATELELE WARD
Total Children Fed       -  574

Deaths Of Under Fives    -  14

Death As % Of Those Fed  -  2.4%

SIACHILABA WARD
Total Children Fed       -  648

Deaths Of Under Fives    -  17

Death As % Of Those Fed  -  2.6%

KABUBA WARD
One village of Mankunka recorded 7 deaths out of 50 children fed (14%)

52

