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Background
The Binga and Kariba District Malaria Projects are community based malaria control projects. The Binga Malaria Project started in September 1994 in the Chunga and Siabuwa area and expanded into the whole district in July 1995. The Kariba District Malaria Project started operating in September 1996.

The projects promote self help in terms of personal protection against malaria as well as community members becoming actively involved in malaria control in both environmental control and larviciding. Communities are also asked to help treat malaria in remote areas to supplement the efforts of both Village Community Workers (VCW) and School Health Masters (SHM). Communities as defined by these projects include anyone who lives in the districts including school children and the private sector.

For district health staff, emphasis is placed on decentralisation of malaria activities, putting the role of management into the hands of local health centres with active support from district level in terms of inputs e.g management, drugs and insecticides. Health centre staff are expected to initiate larval control measures in the community and find volunteers for chloroquine treatment where no other health facilities exist in terms of VCWs and SHMs. For effective malaria control, larval control methods have to be undertaken on a weekly basis throughout the year. During the rainy season, control is usually limited to areas of high malaria transmission risk, and during the winter, all known permanent water bodies are treated. During the winter, malaria transmission is usually limited to areas of permanent water and it is believed that if transmission is broken at such points there is little in terms of malaria to spread elsewhere during the following malaria season.

Summary Of Results For 1997
The map in Appendix One shows malaria incidence throughout the country for the period of January to April for the last four years. The following should be noted.

a)
A number of low lying malaria areas in the country have had malaria incidence nearly the same as last year or greater. These include a number of districts which surround Binga and Kariba e.g Tsholotsho, Hwange, Gokwe and Hurungwe. NB The low incidence seen in Lupane is not representative as it includes only data from January to March with an incidence of 88/1000 whereas the incidence in Binga and Kariba is 110/1000 and 101/1000 respectively for the same period.

b)
Other low lying areas in the country, particularly in Mashonaland Central, have suffered from terrible malaria outbreaks in 1997. As far as is known, these areas are very comparable to Binga and Kariba this year in terms of rainfall and temperatures, though it must be said that many of these areas had not been sprayed with residual insecticides this year.

c)
Both 1994 and 1995 were characterised by low rainfall, particularly 1995. In most districts, malaria incidence in 1997 has been much greater than 1994 with the exception of Binga, Kariba, Mberengwa and Mwenezi. Mberengwa and Mwenezi are epidemic areas of malaria which suffered a terrible malaria outbreak in 1994 around the Manyuchi Dam.

Incidence data therefore suggests that both the Binga and Kariba malaria projects have reduced malaria from what it might have been, with the greatest decrease seen in Binga where the project has operated the longest.

Maps in Appendices Two and Three show the clinical malaria cases reported at each of the clinics in Binga and Kariba. In general, malaria cases are lowest in areas where project activities are known to be the most organised e.g in Muchesu and Chinego in Binga and Musampakaruma in Kariba. Clinical malaria has been at its lowest for five years in four clinics in Binga.

Areas where malaria has risen or equal to last year are those areas where various problems have occurred. Chunga and Siabuwa have had malaria cases equal to last year, but this can be partly attributed to both these clinics already having the lowest comparative cases in 1996, and both clinics in 1997 having a change of E.H.Ts during the middle of the malaria season. High cases in Binga are also seen at Lubimbi and Kariangwe, though Lubimbi also saw a change of E.H.T during the malaria season.

High comparative malaria cases have also been seen in Kariba District in Kariba Town, Mola and Siakobvu. In Kariba Town, malaria cases were generally clinical in nature only, as positivity rates in Kariba Town remained low throughout the season, and a parasite survey carried out in Nyamhunga Primary School in April failed to show up a single positive cases of malaria (See Appendix Five). In Siakobvu, little in terms of larviciding activity took place and in Mola, high positivity rates were found where no project activities took place such as in Munego and Marembera. Even in areas such as Mayove, villages which were being larvicided had much lower positivity rates than those which were not.

Lastly, Appendices Four and Five show the results of school surveys which have taken place during the course of the project. In the case of Binga, the results show much lower parasite positivity rates than the same areas last year.

Conclusions
With so many possible confounding variables, it is difficult to prove that the projects have been completely successful. However, when all the indicators are considered together, it would appear that both the Binga and Kariba District malaria projects have been a success in controlling malaria. The health staff in both districts should therefore be congratulated for a job well done.

This is not to say that the projects are perfect as there are many things to still be improved upon. Community participation has been very successful in some places and a failure in others. Larviciding has had good coverage in some places and been very patchy in others. Nevertheless, the project has clearly shown what is possible, and has shown what impact can be achieved against malaria from a health centre and community level, though good support from district level is also very important.

Perhaps the greatest lesson learnt is that community mobilisation is an ongoing process. In some areas it has been noted that community participation has waned where there has been a change of E.H.T, or where the E.H.T has not visited a community on a regular basis. The continual moral support of a E.H.T to a community is considered an important component of the project.

Lastly, it must be stated that larviciding is not the only aspect of these projects which is important, and should be seen as only one component of an integrated malaria control project. One example of this was seen in Gachegache which for a number of reasons was not initially sprayed. When it was observed that malaria cases were rising higher than normal at Gachegache, residual house spraying took place, with the result that malaria at Gachegache was brought under control.

Good malaria control is a combination of good district management coupled with the involvement of communities wherever possible in all aspects of malaria control.
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LARVICIDING
Background
Larviciding and environmental control are two methods of controlling malaria by attacking the larval stages of vector mosquitoes. Prior to the discovery of DDT, larviciding and environmental control were the principal methods of malaria control prior to the 1940's. With such methods, malaria was eradicated in such places as Cuba and Panama in the early part of the 20th century. However, such programmes were carried out with huge resources and military precision. Larividing and environmental control to be effective must be carried out in a strictly routine and systematic way.

Larviciding  involves the use of agents which directly kill  mosquito larvae, while environmental control normally involves the destruction or changing of mosquito breeding sites in such a way that it becomes unfavourable for mosquito breeding. Larviciding involves putting some kind of contaminant into water, so wherever possible, environmental control such be practised first and larviciding carried out when environmental control is not feasible.

One major advantage of larviciding and environmental control over residual house spraying is that  it is a more direct and controllable way of destroying vector mosquitoes. When controlling breeding sites, the death of mosquito larvae is immediately visible, while in the case of residual insecticides, the death of the adult mosquitoes resting on treated surfaces is not often observed. This characteristic of immediate results makes it particularly suitable for community control as a community can immediately see the outcome of  their efforts. Similarly, when larval control is carried out well, communities can see the reduction in biting rates of mosquitoes, especially where previous mosquito densities were high. The major disadvantage of both larviciding and environmental control is that they are labour intensive as compared with residual applications.

Larviciding and environmental control both share common characteristics in that they must both be carried out on a weekly basis, unless the environmental control method used is permanent such as draining of a swamp. The weekly routine is necessary (at least in Africa) as it has been shown that vector mosquitoes may take as little as one week to develop from egg to adult, and while larvicides may have a residual action of several weeks, most breeding sites continually change so that the larvicide is either destroyed or washed away.

While larvicides are generally cheap as compared with residual insecticides, the weekly routine makes larviciding and environmental control extremely expensive in labour, and therefore, wherever possible (with the exception of urban environments), larviciding and environmental control should be carried out by community volunteers under the guidance by health staff.

Requirements
Basic Knowledge


1)
Recognition Of Mosquito Larvae
Anyone who is practising larviciding or environmental control should be able to recognise mosquito larvae, and preferably be able to differentiate between Anopheline and Culicine mosquitoes. Being able to recognise larvae has a twofold advantage, firstly, people carrying out the control are immediately able to see the effects of their control, and secondly, it helps people decide where a particular water body is a problem or not and therefore whether it needs treatment or can be left. To help in this process, people need scoops.

2)
Vector Mosquito Life Cycles
It is necessary to know that larval development is temperature dependant but can take place in as little as one week. While larvae may take several weeks to develop in cold weather, for practical purposes, all mosquito breeding sites should be checked and treated where necessary on a weekly basis throughout the year.

3)
Vector Mosquito Breeding Sites
While Anopheles gambiae usually only breeds in temporary pools of water such as hoof prints and car tracks, in some cases they can breed almost anywhere. All water bodies should therefore be checked for mosquito breeding. Similarly, all types of mosquito larvae should be destroyed where found, as people will not appreciate their efforts against vector mosquitoes if they continue to be bitten by other types of mosquitoes. Scooping is an essential activity in this respect so that people can learn from their own experience. For example, from such experience it will be found that is usually not necessary to spray for than the edge of a dam where small puddles have been formed; mosquito larvae will rarely breed in a dam because there re too many predators present.

3)
Parasite Life Cycle
Apart from people being irritated by mosquito bites, it is good that they understand the relationship of mosquitoes to malaria so that they can appreciate the value of their efforts. The important thing to understand is that malaria parasites can only pass from one person to another through a mosquito, therefore by destroying the mosquito vector, malaria cannot be transmitted.

4)
Winter Larviciding
While most people can see the logic of larviciding during the rainy season when mosquito numbers are high, it is in fact the most difficult time to control mosquitoes as mosquito breeding sites are extremely numerous. However, malaria transmission through much of Zimbabwe stops during the winter period as temperatures are very low, and from May to November the country is dry with few breeding sites thus limiting transmission to only a few places during much of the year.

5)
Application Rates
While many cadres in Zimbabwe know how to spray a house, few have any knowledge of how to work out application rates which can be varied according to need. Larviciding works at completely different application rates to house spraying, and spraying should be carefully worked out to avoid wastage of insecticide. An application rate is a product of nozzle size (rate at which mixture leaves a spray pump), rate of spray (how fast one walks) and the amount of insecticide mixed with water. In house spraying, five litres of mix usually treats 100m2 while in larviciding 5 litres will treat 500m2, but this can be varied according to nozzle size, rate of spray or mixture.

Equipment
1)
Scoops
Scoops (soup ladles) are required for effective monitoring of breeding sites. While mosquito larvae are visible to the naked eye, the first stages (1st instar) are usually only 1-2mm long which makes them difficult to see unless seen close up. A scoop is therefore necessary to scoop out samples of water which can be seen close up. When water is scooped, it is necessary to wait at least a minute before deciding there are no larvae, as some larvae can remain submerged for some time. Fortunately, Anopheles gambiae larvae (our commonest vector), usually do not remain submerged for long.

2)
Spray Pumps
The malaria control programme uses 10 litre compression sprayers which can be used for larviciding. However, if these pumps are used, there is often a conflict of interests during the spraying programme, and these 10 litre pumps are usually bigger than necessary for larviciding. Where possible, extra spray pumps should be purchased for larviciding.

Experience from Binga and Kariba has demonstrated that the Hardi 5 litre compression sprayer to be very good.

*
It is made of plastic and therefore very light to carry.

*
It is cheap (about $400-500) as compared with the 10 litre pumps (about $2000).

*
It has proved extremely durable as they have been released into the community and used by many people. Some of these pumps have now operated for two and a half years without a breakdown.

*
Five litre pumps are not really suitable for agriculture so the temptation by the community to use them for other purposes becomes diminished.

3)
Spare Parts
Experience has shown from Binga and Kariba that the Hardi 5 litre compression sprayer has one area of weakness in the nozzles. Therefore, it is best to keep essential spares of parts known to be problematic. If another type of pump is used, other weaknesses might be observed for which spare parts back up might be needed.

4)
Larvicides
The choice of larvicides is affected by their effectiveness, price, selectivity and toxicity to humans and other animals. While extremely selective larvicides such as bacterial agents will always be preferable, no such special selective larvicides are available in Zimbabwe. The choice of larvicides at present is limited to the following products.

*
Abate and Mostop (Active ingredient Temephos (Organophosphate))

Of the larvicides available in Zimbabwe, this one is probably the most desirable in terms of use as it is a different insecticide class to that been used by the National Malaria Control Programme. Temephos is also reasonably selective and extremely safe to people (recommended by WHO for use in drinking water). However, until recently it has been expensive to use. Abate is sold by Cyanamid and Mostop by Ecomark. At the lowest dilution rates, one litre of either Abate or Mostop will treat 10 hectares of water at its lowest suggested dilution rates. The major obstacle to its present usage is that in presently only comes in one litre bottles, and to be useful in the field, smaller quantities are required.

*
Coopex (Active Ingredient - Permethrin (Synthetic Pyrethroid))

To date this has been the cheapest larvicide available and has been used extensively throughout the country. It is very safe to humans and domestic livestock but kills all other insects and also fish if not used carefully. However, being a synthetic pyrethroid, this means that pyrethroids are being used by both adulticiding and larviciding which could increase chances of vector resistance. However, if this is the insecticide of choice, it is therefore best to rotate with other larvicides in  alternate years. This insecticide is sold by Ecomark and comes in 500 ml bottles which will treat two hectares at the lowest dilution levels.

*
Reskol (Active Ingredient - Fenitrothion (Organophosphate))

Of all the larvicides available this is the least desirable in terms of selectiveness and safety. However it is very cheap and can be kept as an alternative insecticide when the others appear to fail or in treating polluted water such as pit latrines and septic tanks. Reskol is sold by Ecomark.

*
Oils
There has been a tendency by some sectors to use oil, and in particular old engine oil as this is cheap to come by. However, its usage is discouraged except in particular circumstances such as pit latrines. Oils colour water leaving rainbow patterns and few people wish to use the water afterwards. Similarly, oils can be disappointing in their activity as they rarely cover a water surface, especially where it is windy. However, oils in conjunction with Reskol have been used in Kariba town for ponds formed by leaking sewage. If oils are considered desirable, one should experiment with making mixtures of oils, e.g. diesel and paraffin. For a good oil, a thicker oil is required for killing and a thin oil to spread the thicker oil evenly.

5)
Stationary
Where possible, records of sprays should be kept. It is suggested that note books remained tied to the pumps and other note books be kept by local E.H.Ts who are supervising the project.

SUMMARY
*
Larviciding is a very effective method of malaria control but must be carried out in a systematic way to be effective,

*
Environmental control should always be carried out in preference to larviciding, and larvicidng only carried out where environmental control is not feasible.

*
Larviciding and environmental control should be carried out on a weekly basis throughout the year.

*
For larviciding and environmental control to be effective and carried out well, practitioners should be able to clearly recognise the different types of mosquito larvae.

*
Larviciding is cheap in insecticides but expensive in labour so should always be carried out with community participation except in urban environments where breeding sites are usually fewer and there are paid employees who can do the work.

*
Larviciding and environmental control should never be carried out by themselves but in conjunction with other malaria control measures, e.g. good case management, health education, personal protection and other vector control techniques where resources allow.

Tim Freeman

16 July 1997
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BINGA SCHOOL MALARIA BLOOD SLIDE SUVEYS






SCHOOL
TYPE
DATE
NO_EXAM
POS
%

Simbala
PR
11/11/96
63
16
25.4

Muchesu
PR
25/11/96
46
 6
13

Nagangala
PR
Nov 96
57
 2
3.5

Sinampande
PR
Nov 96
60
 0
 0

Malube
PR
Nov 96
57
 0
 0

Mucheni
PR
Nov 96
61
6
9.8

Kalungwisi
PR
Nov 96
84
10
11.9








Siansundu
PR
15/01/97
51
13
25.5

Saba
PR
15/01/97 
57
10
17.5

Bulawayo Kraal
PR
16/01/97
47
6
12.8

Manjolo
PR
16/01/97
77
8
10.4

Chuuzya
PR
23/01/97
51
2
3.9

Chibila
PR
23/01/97
43
5
11.6

Kabuba
PR
24/01/97
49
7
14.3

Lubimbi
PR
28/01/97
51
1
2








Siabuwa
PR
05/02/97
57
9
15.8

Tinde
PR
05/02/97
53
12
22.6

Malube
PR
10/02/97
60
8
13.3

Mumpambi
PR
12/02/97
41
8
19.5

Pashu
PR
17/02/97
63
10
15.9

Chinonge
PR
26/02/97
92
26
28.3

BINGA SCHOOL MALARIA BLOOD SLIDE SUVEYS






SCHOOL
TYPE
DATE
NO_EXAM
POS
%

Siachilaba
PR
06/03/97
50
 3
6

Gasa
PR
07/03/97
33
3
9

Simatelele
PR
17/03/97
51
9
18








Chininga
PR
07/04/97
31
10
32

Nsenga
PR
07/04/97
47
15
32

Siamupa
PR
07/04/97
51
22
43

Zambezi
PR
08/04/97
55
15
27

Siansundu
PR
08/04/97
39
12
31

Siabuwa
PR
08/04/97
31
10
32

Bulawayo Kraal
PR
09/04/97
66
23
35

Manjolo
PR
09/04/97
72
30
42

Siachilaba
PR
09/04/97
68
16
24

Nakaluba
PR
09/04/97
100
20
20

Gwangaliba
PR
09/04/97
74
7
9

Chuzia
PR
10/04/97
21***
8









Lubu
PR
19/05/97
51
12
24

Muchesu
PR
19/05/97
50
12
24
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SCHOOL
TYPE
DATE
NO_EXAM
POS
%

Binga
PR
16/06/97
86
 4
 5

Binga
SEC
17/06/97
92
10
11

Manjolo
PR
17/06/97
53
14
26

Musenampongo
PR
17/06/97
48
19
40

Bulawayo Kraal
PR
17/06/97
55
 9
16

Chininga
PR
18/06/97
52
29
56

Nsenga
PR
18/06/97
72
 4
 6

Siansundu
PR
18/06/97
166
29
17

Simatalele Gr 7
PR
24/06/97
25
 8
32

Simatalele GR 1
PR
25/06/97
49
37
76

Kamombo
PR
02/07/97
27
13
48

Mlindi
PR
03/07/97
53
23
43

Sinamwenda
PR
04/07/97
51
23
45

APPENDIX FOUR

BINGA MALARIA SURVEYS 1996

(Includes Only School Which Had Surveys In March 1996
SURVEY POINT
Positivity Rates Recorded (number sampled)








Jul 95
Oct 95
Nov 95
Jan 96
Mar 96
May 96
Oct 96

Manjolo
 0% (48)


26% (66)
72% (69)

15% (44)

Musenampongo
 0% (55)


 5% (38)
80% (43)

23% (36)

Saba
 8% (65)


 7% (60)
88% (59)



Tinde
11% (62)



54% (44)



Siabuwa

0% (60)

 2% (56)
45% (58)

16% (50)

Sinampande

1% (79)

 4% (55)
59% (51)

 6% (47)

Siachilaba



 7% (81)
61% (70)



Bulawayo Kraal



32% (50)
73% (60)

18% (41)

Siamupa



 4% (57)
26% (132)



Chinego




55% (51)
66% (59)


Malube




54% (50)

15% (46)

BINGA MALARIA PROJECT
BLOOD SLIDES SUBMITTED AND EXAMINED 1997
DECEMBER 1996

Slides

Slides

%
Health Centre


Examined
Positive
Positive
Binga Hospital

  249

  110

  44

Chinego


    36

      0

    0

Chunga




Kariangwe Hospital

    99

    10

  10

Lubimbi

Lusulu



  117

      8

    7

Muchesu

Pashu

Siabuwa

Siansundu


    51

    24

  47

JANUARY 1997

Slides

Slides

%
Health Centre


Examined
Positive
Positive
Binga Hospital

  302

  105

  35

Chinego


    70

    21

  30

Chunga

Kariangwe Hospital

    99

    24

  24

Lubimbi


    72

    15

  20

Lusulu



    35

    13

  37    

Muchesu


    88

    19

  22

Pashu



  100

    25

  75

Siabuwa


  107

    28

  26

Siansundu


    37

      8

  22

FEBRUARY 1997

Slides

Slides

%
Health Centre


Examined
Positive
Positive
Binga Hospital

   105

    25

  24

Chinego


   105

    20

  19

Chunga


     49

      7

  14

Kariangwe Hospital

   107

    29

  27

Lubimbi


    42

    16

  38

Lusulu



    49

    17

  35    

Muchesu


    73

    27

  37

Pashu



    80

    35

  44

Siabuwa


  175

    73

  42

Siansundu


    37

    11

  30

MARCH 1997

Slides

Slides

%
Health Centre


Examined
Positive
Positive
Binga Hospital

  

Chinego


  

Chunga

Kariangwe Hospital

  

Lubimbi

Lusulu



     99

   36

  36

Muchesu


   105

   20

  19

Pashu



   100

   30

  30

Siabuwa


 

Siansundu


   107

   51

  48

APRIL 1997

Slides

Slides

%
Health Centre


Examined
Positive
Positive
Binga Hospital

  

Chinego


  

Chunga




Kariangwe Hospital

  

Lubimbi


   

Lusulu




       

Muchesu




Pashu





Siabuwa


 

Siansundu


    39

   21

  54



1

