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ZANZIBAR M.A&ARIA COMTROfr PROJYES 
EXTERNAL BEYHEW 1 

W C H  3 - % B e  a986 I 

1 

During the period from March 3 - 21, 1486, a Team consisting . 
of GOZ/WWO/USAlD malaria, health and project specialists made an 
external review of the Zanzibar Malaria ControL Prowcam.. e 
review was organized through the collaboration of USAID/Tangania 1 
and the Government of Zanzibar (GOZ) . The Team opsrnted;- under I i - 

jo in t ly  approved GOZ/DSAID specific terms of reference. : - The 
general purposes of the review were (1) to study t h e  present{ 
activities of the Zanzibar Malaria Control  Prwram (ZMCP); ~(2) to : 
evaluate these activit ies  and the assistance pravided by the 1 , 

USAID to m e e t  the plan of operation and project paper objeckioes; 1 - 

and ( 3 )  to provide a report on its technical, adrainia%rativp, :and i 
operational findings, as well as recommendations to improve. the 1 
program. The review included f fold visits to Unguja and P W a  , 
where indepth studies of the various aspects of the prcqr&.-were 1 
carried out at national, island, regional, and district levels, .;- 
both w i t h  ZMCP and the M i n i s t r y  of Health (MQH). A number of* f 
reports, studies, and preexisting documents w e r e  reviewed by the 
Team. 

TI. PRESEEPP STATUS OF MAIARXA IN Z2lNZfBAR 

The disease of malaria in the four m a j x  hospitals of 1 
Zanzibar, V. I. Lenin, Wete, Chake Chake, and Mkoani, represented 1 
approximately one third of all hospital admissbnrs cases in 1983 1 
and was the number. one cause of rm~rbidfty, It was reported as i . 
the leading cause of death in hospitals in 1983, as it oiap 
responsible for 26.6 percent of all deaths and 29.1 percent of 
aLP deaths among children in 1983, A review of the 1984 ; 
statistics provided a similar pattern, but there are indications I 

that the disease is beginning to '~liuderate in some areas due to i 
the activities of the ZMCP i n  an expanded vector control grogxam i 

and emphasis on prompt, proper treatment. As the major species ! 
of malaria found on Zanzibar is E. falcbarum, it is necessary j 
that adequate control mechanisms be instituted and maintained if t 

this serious health problem is ts be even partially controLled in i 

the long term. 1 

111. OVERVIEW OF TBg ZAWZIBBR MAEARIA CONTROL PROGRAM (198'4- 
19851 

1 

The Zanzibar Malaria Control Program (ZMCP) durhg the 1984- i 
1985 period has continued to expand its operational activities in , 
spray operations, vector control in urban areas, health 

I 



education, and epidemiological services. Management systems for 
administration, supplies, and transport also hava been hprovea. ! 
In addition, training and community activities have been j 
strengthened. These additional act,ivities hava been possible 
through increased GW@t?lment of Zanzibar support from T.SM. j 
8,400,OUU i n  1983/1984 to a reported budget of T.Shs. 10,025,415 i 
in 1985/1986 or approximately a 19 percent increase. The USAID 
external inputs of commcrdities, training and technical  assistrn~e i . ' 

f r o m  the project loan funds have assisted the GO2 in develkping I 
and carrying out a meaningful anti-malaria effort. The +staff 1 
levels authorized have increased from 205, including 55 temporaxy : 
workass in the pre-project period, to 368, ineluding personrfel at 

~. national, island, regional and disWict  off ices in 1986. . The ' - 

ZMCP bas developed a long-term plan of operations and is 1 
developing annual work plans through its internal executive j 

" 

. ,  
committee. A ,  

t A -  

." 
: 

XV. USAID MALARIA CONTROL PROJECT - (1984-19851 1 
c 2 ,  

i The USAID Malaria Control Project (621-0163) was  originally ; 
authorized on September 3 0 ,  1981. The project was evaluated by 1. 
an external review team in November 1983 and it was recomrknded i 
that the project be amended. A new, revised pro-ject . - . C 

authorization which modified the project activities was signed or; r 
June 10, 1985. Since the 1983 evaluation, major commodity inputs 

a> 

of insecticides and drugs have been provided, as well as project 1 
support in the form of m a j a r  technical assistance and in-country 

i . and overseas long- and shortdterm training. The long-term . 
advisor has continued to monitor pro j sct procurement, technical i : activities,  and program planning, and, also. taka part in f i e ld  : 
observations. A number of recommendations made by the 1983 
review team have been imnlpiementeia in whole or in part  but m a n y  i 
have not been completely acted upon by the ZMCP, especiaxly in . . 

the i h l d s  of operations, entonology and integrated semices. i 
The Team found many of the management aspects improved, I . 
especially in the areas of supply and fiscur management., The ; 
project is presently scheduled to be completed cn ~ e p t e d k  30, 

I 

V. SWlBfARY OF THE =OR R E ~ O ~ N D A T I O N S  AND SUGGESTIOXS OF THE: I 
REP%EW TEAM I 

I 

5.1 The Team recommends that USAID/Tanzania take the following ' 

actions to improve the USAID project over the life-of-project 
(WPI i 
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5.1.1 It is urgent t h a t  USAID/Tanzania finalize pr~urement ' 

actions an a l l  ouestanding ZMCP procurement orders. USAID/ . " 
! 

Tanzania should encourage ZMCP carefully to review each ordered , 

i t e m  tc ensure khat the proposed purchase is justified and in , 

accord ~ 5 t h  the terms of the project agreement amendment. This , 
review should be made jointly with the ZMCP,!MQH officers i 
conearned ta ensure that action on any outstanding requests as , 

w e l l .  as the BEO/C is taken on a timely basis.  
! 

5.1-2 The training aspac:ts of the USAID p n j e c t  are considered a 
high priority. The training schedules need to be finalized and I 
increased aktention given to their successful completion. lWo.1' 
needs were identified Lor in-country training of (a) ogeraeiorral 1 
personnel and [b) ZK,CP/YIOH personnel in malaria control 1 
methcdolsgy . 

: i 
I 

5.1.3 Additional use of technical assistance -rough the project 
$ i funding is suggested, especially in the fields of entomology and 

drug susceptibility testing. USAID, in coordination w f t h  tha 1 . : 

GOZ, may wish also to consider a request to 6SHS-.for .longer te-mn ; - , " "  

field operation technical officers. 
I i 

5,2 The External Team offers the following suggestions to the i ! GOZ far its consideration in implementing its anti-malaria : 
- I  

efforts and in maintaining the gains made during the 1981 - 1986 . , 
period. I I 

I 
5 - 2 . 1  The Team strongly urges the ZMCP to strengtheA the 
environmental management and biological control aspects of its I 
vector control program, especially in the urban areas, thmugh i 
increased intersectoral cooperation, legislation, training, and j 
public education. The use of technical assistance for : 
determining suitable local larvivorous fish and training staff in 1 
this methodology is urged. 

I 
I 5.2.2 The proposed integration of the ZMCP within primary health I 

care (PHC) during the next Five Year Plan is supported by the 
Team, but it draws the attention of the MOH to the need .for a i 
well-developed strategy, detailed training schedules for both 002 j 
and ZMCP personnel, a centralized malaria control unit, and a i 
clear national policy on malaria control, including increased 
inter-sectoral cooperation to successfully accomplish this ! 

organizational step. GO2 plans to form a working committee on I 
this integration process are encouraged, 

i 

5.2.3 ~ a e  ZMCP can anticipate completion of ~onstructioi of a i new garage, repair shop fo r  spraying equipment, and storeroom , 

faci?.iVj in U n g u j a  and Pemba by September of this year. This I , 



represents a unique opportunity for the program to reorganize its 
inventories of general supplies and spare parts in such a way as 
to greatly increase the efficiency of its transport and 1 

i. 

logistical support activities.  This can be accomplished if : 
advance planning is directed and a request made for a recommended ; 
tbree-manth transport technical assistance activity. 

I 

5.2.4 Fansidar should no longer be made avaiiabla for first ;line 
treatment. Its use should be strictly controlled by the :ZMCP ' 
because of the threat that resistance to this drug will develop. I 

5.2.5 Increased health education in malaria contr 
prevention is strongly urged. Such education would 
schools. the political structure, communities, m e w s  
Z C P ,  MDH, and other government and private agencies. 

PL* WORKSHOP 

On March 19, 1986 the Team assisted the GO2 in 
workshop on malaria. Approximately 8 0 participants 
in th5.s workshop, 

VII. ACKNOW&EDGEMENTS 

The Team gratefully thanks the Director of ZMCP, Dr.  ma : . .. L Muchi, and the many officers and personnel of the M i n i s t r y  of 
Health and the Zanzibar Xalaria Control Program for their helpful 
assistance. Special thanks are given to the Minister of Health, ' 
KO. Maulid Makams; the Principal Secretary, IW. Maalim K a s s h ;  
and Dr. Uledi Mwita, Director of Commmity Health, for their " ,  

. . 
interest and support, , , 

The Team also wishes to note its appreciation to the Agency I- 

for International Development. USAID/Tanzania and the World t 

Health Organization for its logistical and technical assistance I 
i n  carrying out this review. Preparation of this document was 
sponsored by the A.I.D. Vector Biology P Control Project. 

, 
I 



PROGRAM EVALUATION 

HARCB 3 - 21, 1986 
r Z 

I I. IPJTRODUCTXON 

1.1 Pumose of the Evaluation 
t 

A t  the request of USAID/Tanzania and in coordination w i t h  ! 
the Malaria Control Program of Zanzibar, a Team of external ' % 

consubtants carried out the second of three. project evaluations : . - 
. , 

of the Zanzibar Malaria Control Project (621-0163) during-. the I :. 
period March 3 - 21, 1936. The first evaluation of the project : 
took place from November 3 - 23, i983. A f t e r  the ' E l r ~ t ,  1: 
evaluation, the pro j act w a s  restructured m o r e  realistically to 
assist the Government of Zanzibar (GOZ) i n  developing .ma ' , . 
carrying out an effective. technically sound malaria controlp':. 4 

activity which could be maintained after the USAID project had ; 
been completed. T h i s  project was authorized on September 30, i 

1981 and has a project assisstace aomplleion data (PAGD) of ! ,, ; 
September 30, 1987. The to ta l  amount of WSAID assistance nrpport I 
is U.S. $7,460,000 (loan) over the life of project (LUP). The-; 
GO2 inputs to the project are programmed art U,S, $3,395,000. v 

The major purposes of the evaluation were to (1) review 'Vre . , 

progress of the program since the 1983 evaluation and redesign; I , 
(2 )  provide a sumary of the present status of malaria. on 1. 
Zanzibar; (3) review the nature and extant of the abminiotrative, 1 . 
operational, and technical activities and problems; (4) review s 1 . , , 

variety of specific activities including administrative ! 
management, training, health education, epid@.Xai~logical and 1' 
entomoPogFcal reporting systems, chemotfierapy and pharmaceutical-i 
aspects, the role of primary health caze (PHC) workers and health [ 
institutions in malaria control fallowing project completion, and i 
community participation; and ( 5  formulate reconmendations to j 
renove identified constraints and improve the future program. i 
The specific terns of reference are included in Annex 111.9. The! 
External Review Team was briefed by USAXD/Tanzania on M a r c h  3, 1 , 

1986 and was provided background oh project developments since j 
the 1983 evaluation. The Team was provided with a variety of 
program and working documents including the project :paper, I 
amended proj ect paper, proj ect agreements, technical reports of 
Mr. Roche (WHO) and Mr. Merrill Wood (USAID APHA) , the 1985 / 
Zanzibar Malaria Control grogram (ZMCP) Annual Report, the 1583 i 
project evaluation, and the plan of operation of the ZMCP. In i 
addition, numerous reports on program activities were provided to 1 
the team by the ZMCP during the evaluation. Annex I lists the 
references used by the  Team. 

: 

The evaluation is basically a course correction activity for' 
the project as it moves towards completion on September 30, 1987. : 

The T a m  concentrated its efforts on providing recommendations I 
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and suggestions which would impro~e program performance, 
strengthen operations and technical methodology, and asefst in i 
planning for the post-project period so that the geins made can : ! 
be maintained by the GOZ. Basic information on M e  project 'and j 

. ... 
the Zanzibar Malaria Control Program is included i n  previous I 
documents and i s  not repeated exce2t where such references are j useful in understanding the evaluation's di~cussions '-and 
recommendations. i 

. , 
i 

1-2 Evaluation Team Members i 
I .  . , 

Government of Zanzibar (GOZ) , , 
I 
I - ,i 

1- Dr. U L e d i  Mwita - Director, Community Medicine, MOH~ . I ., i ' .v 
I 

i 2. Dr. Juma Muchi - Director, Zanzibar Malaria Control 
P r o j  ect ( ZMCP) I '  

i .. i 
3 .  Mr. Fadhil A ~ ~ s s  - Administrator, ZNCP , 

4 .  Mr. Robert Turner - Malaria Advisor 
I .-, 
1 ' % :  5. Mr. Abw Makame - Island Officer Zanzibar , 

Aaencv for International Devela~ment ( A . I . D . )  ! 
. ' 

, 5. 
1 <, 

1. Mr. Larry Cower - Chief, Vector-borne Diseases, Off ice ' - 
of Health, AID/Washington (Team Leader) .2 

- ,  

2 .  Dr. Donald PletscA - Entornolagist (Consultant, A,I,D, 
V e c t o r  Biology & Control Project) 

1 \ 

! 

I 
3 .  Mr. Herbert SchLoming - Administrative Specialist  , . T 

(Consultant, A.X.D. Vector Biology & Control 
pro j ect ) i 5 f 

! < - 
Centers for Disease _Control (CDC) I 

. . 
1. Dr. Hans Eobel - Epidemiologist, Malaria Branch, CDC .; 

World Health Orqanization (WKO) 1 

i 

1. Mr. Rasbed Bahar - Sanitary Engineer, WHO/Geneva 

, 

I 
' I .  

I 

I 



1.3 F i e l d  T r i ~  Description 

F i e l d  t r i p s  were arranged for the Rsview T 
and U n g u j a  and included a review of the 
hospitals, health centers, and other health i n s t i t  
their role in carrying out: anti-~alaria activit 
visiting health institutions on U n g u j  a reviewed 
Bwejuu Health Centre and Makundtlchi Cottage Rosp 
Region, Donge Health Centre in N o r t h  B; K i w g e  
in North A, and t he  Mahonda Health Cenbte 
and March 8. Disc~=sions aboxt the aalaria 
with various levels of ZMCP and MOH regf onax a 
parsomel. 

On March 10-11, Dr. Hans Lobel and Mr. Herbe 
visited Pe&a and reviewed work in the North and 
accompanied by Mr. Abdallah said, Island 5ff icer, 
were made to various health ins.Litutionsr i 
Hospital, Chake Chake Hospitals, Mkoani Hospital 
Dispensary. 

IJ. STATUS OF MALARIA IN ZANZJBAR. 3984-1985 

2.1 Introduction 

A full-scale effor t  to control malari 
ini t iated in 1958, leading to an eradication 
Despite initial successes in reducing t 
eradication program was terninate& in 1968, but 
control program w a s  ra established. The development of 
in Zanzibar since 1973 is reflected jn ,Annex 11.1, 

2-2 ~orbiditv and Mortality 

A. Hosaitals 

Malaria was the  leading cause 
accounting for 26.6 percent of a11 dea 
deaths among children (Annex 11.2) . 
admitting diagilosis in Zanzibar hospikals,  conrprisi 
percent of all admissions (Annex 11.3, 11.4). 

The overall case fatality rate (CFR) of four percent 
changed between 1982 and 1984 (Annex 11.5) . Among the ag 
9-14, the CFR declined from 7.6 percent in 1984 
1985. 



8.  Dispensaries 

Malaria represented the greatest proportion of diagnoses 
among new patients, accounting for 29 percent in a l l  categories 
(Axinex 11.6). The monthly variations of clinical malaria cases 
in dispensaries in 1984 on Unguja showed peaks from May through 
Jul.y, and in December; on Pegllaa peaks occurred from May through ' 

August: and i n  Novembsr through Eecember (Annex 11.7 and Annex 

In the 2nd quarter of 1985, the number of cases reported as I 
malaria decreased in all districts of Unguja as compared w i t h  the- , 

first quarter of 1985, with the exception of the Districts Morth- 
A an6 North-B (Annex If - 9 ) .  These two districts also showed a 
considsrable increase compared to the same period of 1984. Host " 
noticeable was the decrease of numbers of cases diagnosed as 
malaria in " 3 . c i z . b a ;  Chaks Chake and Mkoani showed the lowest 
figures, As v l s  the case for the first quarter of 1985, the 
peripheral districts of Unguj  a (North-A, Worth-B and - South) have 1 
seen an increase, in both absolute and relative terms, in , 

reported cases of malaria over the preceding one-year period, 

2.3 Prevalence.of Malaria - Malariomatric Surveys 
. . 

In accordance with recommendations of the 1983 USAID review I 
(Annex I) malariometric surveys were conducted on Unguja and , 

Peaba. On Unguja, these surveys were conducted in 17 localities i 
in 1983, 21 localities in 1984, and 41 localities in 1385 (Annex ' 
13.10). The number of persons examined increased 70  percent from , 

1983 to 1985. The overall Infant Parasite Rate (IPR) declined ; 

from 56.8 percent in 1983 and 59.4 percent in 1984 to 33.1 
percent in 1985. 

On Pemba, 15 localities were included in 1984 and 16 
localities in 1985. The IPR declined from 61.5 percent ih 1984 : 
to 33.6 percent in 1985 (Annex 11.10). 

The surveys in Unguja were conducted in 1983 and 1984 from i 
;. June through fiugust. In 1985 several additional villages were . 

included from October through December. To determine the trends i 
of the age specific prevalence rates in the s a m e  populations, the j 
results of the surveys conducted in the If localities between I 

June and August of each ?f the three years are given in Annex 
i 

11.11, Between 1984 anJ 1985, the IPR declined 29.9 percent, i -  

from 57.3 percent to 27.4 percent. The prevalence in the one to 
nine year age group declined 19.5 percent from 54.1. percent to . . ~ 

34.6 percent. 



On Pemba, 11 localities had been incladed i n  both 1984 and 
1985. The IPR declined 26.4 percent, from 51.4 percent to  35.0 
percent. T h e  prevalence i n  the one to nine year age group 
declined 23.3 percent (Annex 11-13] , from 55.9 percent to 32.6 
percent. 

The changes of the prevalence rates on Unguja have not been 
uniform (Annex fI.13). The Ii?R in Zanzibar Town increased 15 
percent between 1983 and 1984, and four percent between 1984 and 
1985, reflecting the absence of ef fect ive  control measures there. 
Only i n  District South did M e  prevalence begin to decline 
between 1983 and 1984, a result of the spraying in early 1984. " 

Tkre first round in the other districts was co~ducted in late ' 

1984. The first round in the other districts was conducted in I 

late 1984, The sumeys in 1985 showed a decl ine  of the age- 
specific prevalence rates in a l l  districts except ~anoibar'~own. . .  - 

Most marked was the decline in District South, where the IPR was 
only 6 . 9  percent in  1985. 

On Pemba, there were also geographic differences of the age' . 
specific prevalence rates in 1984 and 1985. The IPR in Weta 
declined from 7 7 . 8  percent to 28.4 percent, in con t r a s t  to Mkoani , 
where the IPR was still 41.9 percent in 1985 (Annex 12.14). 

The changes in the IPRs reflect recent changes in the . 1 

intensity of transmission and the effectiveness, or lack thereof, ! . 
of measures to reduce the risk of infection, 

111. REVIEW OF TEE PROGRESS OF THE ZMCP AND ASSESSMENT OF 
SPECIFIC TECXNICAL ANQ OPERATIONAL ASPECTS 03' THE ZMCB XN 
TH?2 1984-1985 PERIOD 

3.1 Epidemiolosical and Entomolosical Re~ortins and Response ! 

Systems 

3.1.1 Epidemiological and Entomological Reporting System 

This section is based on Passive Case Detection (PCD) and I 

Active Case Detection (ACD). I 

I 

3.1.1.1 Passive Case Detection (PCD) 

A total of 90,287 slides had been examined by the ZWCP for I 
PCD; 88.4 percent of these slides came from out-patient 
departments (OPD) of hospitals and 11.6 percent came from / 
dispensaries. : 
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Dispensaries on Zanzibar haa sent slides from only 6.1 
percent of the 172,987 clinical malaria cases diagnosed. 

PCD from Dispensaries, 1984 

Number of Number of 
clinical malaria slides sent 
cases diagnosed to MCP Percent 

Unguj  a 107,380 8,786 ( 8 - 2 )  

Pemba 65,607 1,7Q9 ( 2 - 6 )  

Total 172,987 10,495 ( 6 - 1 )  

On Unguja, slides from the V . I .  Lenin hospital OPD accounted 
for 81.4 percent of the 47,320 slides collected through PCD, and 
fo r  78.9 percent of the cases detected through PCD. The, other 
slides and cases came from dispensaries (Annex Ifl.T.1). 

The PCD on Pemba is based on slide collection in the; three 
hospitals and from the dispensaries (Annex III.1.2)+ Between : 
1984 and 1985, the number of cases detected through hospitals : 
declined 30 percent, but the n-ec of slides and detected cases i 
from dispensaries increased 63 percent and 19 percent, I 
respectively. The increase was greatest in EMoani Region. I 

The monthly slide positive rates (SPRs)  in 1984 and 1985 
were generally higher on Perpba than on U n g u j a .  A remarkable ' 

decline of the SPR has occurred on Unguja since August  1985 ' 

(Annex 111.1.3)- 

Several dispensaries were visited on Unguja and Permba. 
Staff usually consists of a medical assistant, an orderly, one or 1 
two persons For the MOH c l i n i c ,  and a rural health assistant ; 
(RIIA) . In addition, one or more malaria agents have their base 
of operations in a dispensary, alth~ugh they are not part of the 
dispensary staff. 

The daily case registers were well maintained and recorded 
name, age, sex, and address of the patient, diagnosis, and 
treatment given. ~alaria diagnosis was based on history and , 
signs and symptoms. Moat dispensaries had treatment charts and ; 
all had adequate supplies of chloroquine tablets and chloroquina ' 

syrup. In a few dispensaries, there was a shortage of lancets 
and slides. 

1 

I 



The malaria district supervisor or the regional malaria 
officer is to visit each dispensary periodically to collect blood 
slides, to ensure adequate supplies of blood slides and lancets, 
to take the slides to the MCP laboratory, and to report the , 

results to the dispensary. The interval between blood slide , 
collection and report of the laboratory results ranged from one 
to three weeks. 

comment : 

Dispensaries are within an average of six loa. of each 
inhabitant of Zanzibar and can effectively deliver treatment to , 

malaria patients. Treatment in dispensaries is not dependent on 
the results of bload slide examination. Assigning one or more . 
microscopists (with microscope) to the OPD of each hospital will 
increase the usefulness of the MCP diagnostic services. 

3-1.1.2 Active Case Detection (ACD) 

ACD is to be carried jut by the 85 malaria agents on Unguja 
and the 51 malaria agents on Peaiba. 

In 1984, ACD on Unguja was limited to Region South, where ' 

I 

only 1,342 slides were collected. of which 448 (33.4 percent) 
were positive. On Pemba, ACD slides accounted for 2.2 percent of 
all slides collected in 1984 and 16.1 percent of the sl ides 
collected in 1985 (Bnnex 111.1.2) . 

The malaria agents make their own itineraries, they are 
inadequately instructed, trained and supervised, and several had 
no supplies, treatment schedules, drugs, lancets, blood slides, 
or health or education materials. 

Each agent is to visit periodically two to three vLllages : 
with a total population of 3,000 to 4 , 0 0 0 .  Record-keeping is 
very deficient. Reports on their activities could not be ' 

located* 

comment : 

ACD is not necessary on Zanzibar for the delivery of ; 

treatment to malaria patients, nor for the surveillance of . < 

malaria. To develop an adequate ACD system would require a major 
improvement in supervision and training. 



3.1.2 Entomological Reporting and Response System 

As in the case of the mass blood survey aspect of . 

epidemiological activities, entomological duties are carried out 
by personnel based in ZMCP headquartr.cs or at the Pemba Island 
office, and reporting is done directly to senior officers a t  the 
respective bases. However, only the summaries of detailed : 
entomological reports originating on Pemba are forwarded to the 
ZMCP headquarters. This unfortunately eliminates or reduces the , 

possibility of centra?. analysis or comparison of data as a basis 
for approval or modification of techniques used, or of the work 
carried out. 

Data covering entomological activities in Unguja are logged 
into the respective registers in the headquarters. including: ' 
susceptibility tests, bioassay tests of duration of effectiveness 
of residual spray deposits; "indicator villagew mosquito , 

collections; and external (independent) larval surveys and adult : 
bioassay trials to evaluate the effectiveness of the larviciding 
and ultra-low volume (ULV) personnel in Zanzibar Tom, Nu i 
reports are kept on the operation of the insectary. nor on the 
insectary production of mosquito larvae, nor of the adults so 
urgently needed for bioassay tests. 

R e v i e w  and/or analyses of reported data have ev 
resulted in conspicuous improvement in field-assigne~ 
F o r  example, of the monthly entomology exercises schedul 
each of the four "indicator villagesBp on Unguja (total - 
collections), only 53 were carried out. 

The results of anopheline susceptibfLity tests 
originally reported on the globally-used World He 
Organization report forms, but the ZMCP has m i m e o g r a p h  
highly-modified form which lacks essential background info 
concerning the mosquitoes used in the tests. 

3.2 Laboxatow Services 

There are two malaria laboratories on Unguja, both in : 
Zanzibar Town. One is located at the ZMCP Headquarters, the 
other at the Unguja Island Office. 

3,Z.l ZMCP Headquarters Laboratory I 

a. Activities 

."  



- to examine slides from malariometric surveys 

- to examine slides of patients f r o m  the Lenin OPD 

- to conduct rnalariornetric surveys 

- to reexamine all positive and 5-10 percent of 
negative slides of the ZMCP headquarters 
laboratory and of the U n g u j a  Island laboratory 

- to conduct in-vivo drug sensitivity tests 

b. Personnel - five microscopists (plus two microscopists 
an study leave) 

c. N u m b e r  sf slides examined 

1984 Percent 1985 percent 
Source of s l i d e s  Exam. Pos. Pos . Exam. Pos, Pas. 

Malariometric I 

surveys 7,579 3 ,442 45.4 11,110 3,288 2 9 . 5 ,  

I?-3. Lenin OPD 5,606 2,150 38.4 8,199 2 , 6 3 7 *  32.2 

Total 13,185 5,592 42.4  19*309 5,925 30.7' 

1 

d. ~eexamination of blood sliaes t 

Reexamination of . a l l  positive and 5-10 G o a l  : 
percent of negative blood slides. 

Achieved: Between October 1985 and end of ~ebruary 
1986, 11,221 slides, of which 2.381 were ' 

positive, had been examined at the Island 
O f f i c e  laboratory. Of these, 472 had been , 

reexamined at the headquarters laboratory. 



O n l y  14 (0.3 percent) of the 33 in i t ia l ly  positive 
slides were found to be negative on reexamination. 
None of the 149 initially negative slides were found to 
be positive. 

e. Workload 

A t  50 slides examinations per microscopist per day, the 
five microscopists can examine 250 slides daily. a 

Examining 19,309 slides requires 76 days. Conducting 
the 41 naalariometric surveys in 1985 required 4 1  days- 
total 117 days. There are 274 working days. Nat 
utilized were 274 - 117 = 157 days. Therefore, 157 x 5 j 
= 785 microscopist working days per year are not used. 
An additional 39,000 blood slides could be examined per 
year by the available microscopists. 

3-2.2 Unguja Island Office Laboratory 

a. ~ c t i v i t i e s  - to examine slides from PCD ar,d ACD 
b. Personnel - four microscopists (plus one on study 

leave) 
c. Number of sli3es examined (1984): 

Percent 
source Examined Positive Positive 

PCD 41,714 13,074 31*3 

ACD 1,342 448 33.4 

43,056 + 13#522 31.4 Total 

: .  d. Workload ! .- I , . .  

The four micrcscopists can examine 200 slides daily. 

Examining 43,056 slides requires 215 days. 

Not utilized: 274 - 215 = 59 days x 4 microscop5sts = 
236 microscopist working days per year. 

An additimal 12,000 slides per year could be examined , 

by the four microscopists. 



Laboratory personnel is underutilized. The quantity and 
quality of blood slides reexamined is deficient. In both 
laboratories, the microscopes, reagents, slides, iighting, and 
space were adequate. Assigning microscopists to OF* of 
hospitals would result in more efficient service. Both 
laboratories could be merged i n t o  one location. 

3.3 Vector Control Measures in  ZMCP Includinq Proqress in 
Alternative Methodolow and Environmental Considerations 

According to the proposed Plan of Operation prepared for 
Malaria Control in 1980-1984, the following vector contml 
measures have been recommended for both islands: 

1. Chemical Control 

- Intradomiciliary residual spraying of an effective 
insecticide in rural areas. 

- Application of larvicide on vector breeding places in , 

urban and peri-urban areas. 

- Application af space spraying in urban areas. 

2. Bioloqical Control 

Predators such as larvivorous fish, preferably indigenous 
ones, should be introduced in to  all permanent bodies of . 
w a t e r  in order to reduce larval density as much as possible. ' 

3. Environmental Manaqement Measures 
I 

These act iv i t i e s  inclada elimination of vector breading ! 

places through filling and drainage, cleaning and clearing 
of the canals, and covering of domestic w a t e r  containers. I 

3.3.1 Chemical Control 

3-3.1.1 Residual House Spraying 

On the basis of entomological findings, it was recommended : 
that two rounds of DDT, 75 percent WDP at dosage of 2 gr. a . ' i / . e  

' 

be applied on Unguja Island and three rounds of malathion 50 
percent WDP, at the dosage of 2 gr. a. i / m 2 ,  be applied on Pemba 
Island. D u e  to the late arrival of insect ic ide and spraying 



equipment, only limited spraying operations were started in South 
District sf South Region of Unguja Island, 

Spraying operations lasted from A p r i l  5 - 18, 1984. The 
insecticide used in this operation was from an old stock of DDT 
7 5  percent WDP available in the store. The insecticide was 
ar~plied using 2 0  old hand-operated compression sprayers available 
i n  the store. Only in South District was a complete geographical ' 

reconnaissance carried out prior to spraying.  his district was 
sprayed for the first time in  A p r i l  1984 and served as field 
training for the operations staff (Fiscal 1984, see Annex I ) .  

A f t e r  the arrival of insecticides and spraying equipment, 
the first round cf spraying was carried out on both islands i n  , 

September 1984. Details of spraying operations carried, out 
during 1984 and 1985 are provided i n  Annexes 111.3.1, 111.3.2 and ' 

111.3.3 (prepared by Roche - See Annex I) for Unguja and Pemba 
Islands. Since September 1984 two rounds of spraying have been 
applied on U n g u j a  and one round on Pemba Island. 

During the last quarter of 1985, focal spraying was applied 
on both islands, Due to late arrival of insecticides, the first . 
round of spraying fo r  1986 has not yet been initiated. According , 
to available records, 1 ,890  kg DDT 75 percent WDP and 8,500 kg 
malathion 50 percent WDP are in stock on Unguja anal Pemba Islands 
respectively at the present: t i m e .  A summary of spraying 
operations carried out i n  1984 and 1985 in Unguja and PBmba 
Islands is  given below: 

UNGUJA ISLAND 

Rounds Dates No. of No. of Amount of 
From To population Houses DDT 75% 

Protected Sprayed W D T  used 
kg 

9/11/84 12/18/84 191 , 110 53,145 24,280 1 
11 2 / 8 / 8 5  4/12/85 156,157 40,084 19,300 
Focal 9/16/85 12/19/85 175,838 42,289 19,100 

spraying 



PEMBA ISLAND 

Rounds Dates No. of No. of Amowt of 
From To Population Houses malathion 

Protected Sprayed 50% WaT 
used kg 

1 10/10/84 5/18/85 24,031 57,570 49,323 
Focal 11/18/85 12/15/85 50,937 13,093 12,000 
spraying 

Except far the South District, no geographical reconnaissance and . 
no house numbering was carried out prior to spraying operations. , 

Therefore, no true percentage for house coverage can be provided, 
~ccording to existing reports (Roche-Annex I), the average dosage 
applied on U n g u j a  Island is 1.83 gr. a,i/m2 f o r  the first rowd, 
and 1-87 gr. a. i / m 2  for the second round of spraying. Kowevsr, 
since no weekly nozzle tips discharge rate t e s t s  had been carried 
out, and worn out nozzle tips were not replaced, there is a 
possibility of overdosing. 

It is recommended that weekly nozzle tip tests be carried 
out by squad chiefs and/or District Malaria Officers to ensme , 
the proper discharge rate. The handling, servicing, maintenance 
and repair of the spraying equipment requires improvement, The . 
following table presents the inventory o f  spray pumps after twa a 

rounds of spraying. 

spraying Pumps Status - March 1986 
Islands No. of Pumps No. of Pumps No. of Pumps No, of Pmpq 

received Aug. in working requiring unrepairable 
1984 condition major repair 

Except for  a few items, ample amounts of spare parts for 
sprayers are available in the store. Several sprayers were 
leaking from the dip tube placement j o i n t  on the tank. Fallow-up ' 



must be done with the manufacturer fo r  advice and/or provision to 
overcome this defect and for provision of remedial measures. 
Sprayers must be numbered, and a maintenance identity card issueti 
for them. 

Storzge of spray pumps during the off-season was found to be 
poor as the pumps were piled up in a corner and lying directly on 
w e t  ground. Adequate shelves must be provided for safe-keeping 
of the sprayers when they are not in use. 

It was wepartad that many 05 the sprayers were Bamagea 
during transport. Provision of holding racks i n  the back of the- 
pick-up trucks for placement of the pumps during transportation 
would improve this situation. 

The organization of field operations follows the Z M C ~  
administrative pattern from the central office down to the 
village level. For details see Annex 111.6.1. The number of 
personnel engaged in residual spraying du.ring each round,far each 
island is given below: 

U n s u i  a Pemba 

Island Malaria Office 
Chief of Operations 
Regional Malaria Officers 
District Malaria O f f i c e r s  
Malaria Supervisor (squad C h i e f )  
Malaria A g e n t s  (Spraymen) 
Conununity-Assigned Spraymen 
Drivers 
Pun\g repair man 
Insecticide Packer 
Storekeeper 
Health Educator 

Total 

During the spraying operations malaria supervisors aria 
malaria agents perform the duty of squad chiefs and spraymen; 
respectively. According to the operations plan, a total of 110 
and 100 spraymen are required for U n g z j a  and Pemba 1slandsL 
respectively. Since the number of malaria agents is no$ 
adequate, the remaining spraymen are provided by the community 
through the District Council, 

The availability of field supenision was  organizationally 
adequate in all the levels as the ratio of supervisors to persons 



to be supervised was one ta four or less. Report forms for all 
operation levels have been developed and seem to have. been 
utilized regularly. 

The field operations were carried out from one camp base at 
a time. This practice caused delay in spray coverage of all the 
area within the target time. It is certain that keeping 176 
people in one camp base will cause logistic problems, especially 
in transport and provision of food, water, and shelter for the 
personnel. 

It would be more practical to divide personnel into four or 
five camp bases using the regional or  district centers rather 
than the present one camp system. 

On Unguja Island, for  a camp accommodating 176 persons; five 
vehicles are allocated -- two 3 1/4-t0n tmcks and three Land 
Rovers. It: appeared to the Team that these types of vehicles are 
not suitable for this operation. Pick-up trucks, especiallp long . 
base ones, are more suitable for transportation of spraying'crews 
and their equipment than eight set station wagon Land Rovers. It 
is possible that this type of transport creates conditions which , 

result in high breakages of spray p u p s  dcring field operations, " 

Special attention has been given to training of personnel ' 

engaged in field operations. A t o t a l  of 12 man/months consultant 
services have been provided thrcugh WHO and USASD during the ' 

period January 1, 1984 to September 2 7 ,  1985. T h e s e  consultants 
primarily were engaged in training operational personnel ia the 
f i e l d  of geographic: reconnaissance (G.R. )  and a variety of 
spraying zechniques , i . e , residual spraying, larviciding and 
space spraying. In addition, these consultants produced . 
guidelines, useful reports, and recommendations for improvement 
of f i e l d  operations. (See Annex 1, ;Turner 1985) 

Six malaria field supervisors w e r e  sent to ~udan on a study 
tour and to observe field operations. Prior to each round of , 

spraying, a four-day course was organized for squad chiefs and 
spraymen on spraying techniques as well as on operation, 
servicing, and maintenance of sprayers, 

Regardless of the above, the training of operational staff , 
is considered a continuous process; in order further to augment ' 

the knowledge and skill of the operational staff members, ' 

especially at the supervisory level, they should participate in a ' 

comprehensive specialized course on G.R. and spraying operations. I 
This course must include an ample number of hours of practical . 
training and actual field work. 



Spraying operation personnel are provided with necessary 
protective clothing, including coveralls, helmets and shoes. 
These protective items are available in the store 2nd will be 
distributed to the field personnel during the forthcoming spray 
rounds, As malathion is applied on Pemba Island, in addition to 
the normal protective clothing, aspirator masks should be 
provided to the spraymen, storekeeper, and packers. 
~holinesterase test kits have been made available to the regional 
malaria officers fo r  regular monitoring of personnel. Although. 
island malaria officers and regional malaria officers have been 
trained to carry out this test, the cholinesterase kits have n ~ t  
been used. During the first round of s~raying i n  1984 - 2985, 15 
spray perso~mel manifested signs of i n t o ~ i c a t i o r ~  3 were 
referred to hospitals and health centers. During the secona 
r~und of spraying in 1985, only one case was referred to a health 
center fo r  treatment, A l l  these reported cases are believed to' 
be due to working in certain types of houses in Pemba where: 
ventilation is poor (See Annex I ,  Roche 1985). Twenty-three 
hospitals and dispensaries on Peniba are provided with atrophic 
sulphate injections for treatment of malathion cases, In Pemba 
and wherever organophosphorus compound will be used, the spraying 
crew and the residents must be continuausly educated on the . 

dangers ~f organophosphorus compounds and encouraged to follow' 
the required precautionary instructions. 

In summary, residual spraying operations are the mode 
important vector control measure applied in this program.' 
Spraying operations nust be carefully planned for each year: 
Each spray round is to be organized well ahead of time, so that: 
the operational requirements, including insecticide and 
equipment, can be ordered and received in time for the 
insecticide applications, For planning spraying operations, G,R, 
must be carried out to collect the basic data required for 
planning and supervision. 

Larviciding an8 other anti-larval measures are planned i n  
urban areas. To date, lawfciding has been l i m i t e d  to Zanziba~ 
Tom on Unguja Island and the three towns of C h a k e ,  Wete, and 
Mkoani on Pemba Island. Very limited information and evaluation 
of these operations is available (Roche 1985). The type of 
breeding places treated are swamps, marsh and grassland, 
ricef ields , streams, drains, ponds, household runoff , wells, and 
latrines. 



Larvicides used by the ZMCP include: 

- Diesel No. 2 mixed with 3 percent motor o i l  and 3 
percent spreading agent - Triton No. 207 .  This 
formulation is applied at the target dose rate of 
2 c c / m 2 .  i s  mixture is applied by hand-operated 
compression sprayers with qozzle tip MSS 8002 or 
multiposition nozzle tip for larvieidbng. 

- Temephos (ABATE) SG 1 is also applied for larvicfding - 

i n  shallow waters at the target dosage of 100 gr, 
a.i/ha (O.Olcc/m2) of water surface. The Temeph~s SG 1 
is applied by horn-seeder. 

The frequency o f  application for Temephos SG 1 was 
rec~mroen~~d as every ten days during the season. Weeklyr 
applications were recommended fo r  diesel o i l .  f n . actual 
operations this frequency was not strictly followed. Fro= ' 
January 1984 to September 1985, a total of 2 ,  LP2 litars of the 
diesel o i l  formulation and 1,762 kgs, of Temephos SG 1 w e r e  used. 
in Zanzibar Town. According to Suyud Tarkojosopurb (1985) thet 
total area to be treated in and around Zanzibar town is about 25 
hectares (See Annex I). 

In the towns of Pemba Island, from August  1984 to August 
1985 a t o t a l  of 935 liters of diesel ~ i l  formulation and 31 kg of, 
Temephos SG 1 were used. No information on the size of area to 
be treated is available. For technical reasons, lawiciding 
operations were discontinued on Pemba Island. 

In a spot observation, it was noticed t h e  nozzle t i p s  used, 
for  larviciding are WS 8002 .  These .nozzle tips when new w i l l  
have an output of 760 cc at 40  PSI.  This nozzle tip has a fan 
jet pattern and is suitable for residual spraying. In addition;. . 
a f e w  multiposition (hollow cone and straight jet) nozzles are 
being used. It. was observed that the part which produces the, 
hollow cone pattern has been either lost or xemm~ed. As a. 
result,  the discharge rate of both types of nozzle t ips  are1 
excessive and the application is mare than hQcc/m2. This .results; 
i n  wastage of larvicide and causes heavy pollution of .surface 
water .  The recommended nozzle t i p  for this type of ope ratio^ is: 
the hollow cone pattern with discharge rate of 150 to 200  cc/min;. 
at 4 0  PSI .  In Z2.nzibar Town, ej.ght larviciders under super~isioni ." 
of malaria supervisors are engaged i n  application of diesel oil,, ' 
and two lamiciders and one supervisor are engaged in appxication~ 
of Temephos SG 1. The town is divided operationally into five: 
areas; each area must be covered in one day and the whole town in 
one week. 
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Earviciding is a continuous and expensive operation, The : 

effectiveness of la~viciding using the existing practices is 
doubtful. Most of the breeding places in and around Zanzibar ; 
Town are man-made and could be eliminated through municipality 
intervention, by improvement of drainage systems and drains, 
prohibition of rice cultivation within city limits, and provision 
of laws for housing (Housing Code) for improvement of design and ' 
provision of sanitary facilities which reduce the vector breeding , - 

places and man-vector contact. The existing breeding places in . 
and around Zanzibar T m  must be classified, and suitable cost- 
effective control measures selected for each type of breeding < 

place. Examples include: 

o Those breeding places which could be eliminated by 
engineering methods such as filling and drainage; 1, 

o The breeding places which could be eliminated by 
cleaning and clearing of the canals and drains; 

Those breeding places w h i c h  could be eliminated by ; 0 

repair of the water distribution system and leaking ; 
tags, and covering domestic water tanks and water 
containers; and , \ 

I o Those breeding places which could be controlled by : 
introduction of lanrivor~us fish. 

! 

The remaining breeding places. if any, could be treated by I 
larvicide. 

Implementation of the above measures requires close ) 
cooperation between the Municipal Council of Zanzibar ~owh and i 

the Malaria Conerol Program. i Technical guidance should be I 

provided by the Malaria Control Program, with the municipality j 
hpLementing the recommended measures. Assignment of ; 
responsibility to a ZEICP technical officer for planning and I 
impxenentat ion of environmental management measures would be ; 
advisable. I 

1 

3.3.1.3 Space Spraying I 

I 

Since 1983, the program procured the following space-saving 
machines : 

j 
5 Microgen E9 vehicle mounted I 

Mierogen 67 trolley mounted 4 
Microgen 63 shoulder sling 5 

i . . 

- ,  , . 
I 



Microgen 63 (27 tricycle mounted 1 
Dyna fog 2616 shoulder sling 5 
Dyna fog, small shoulder sling 1 

These machines are distributed to Island ~aalaxia O f f i c e s  for : 
application of insecticides in urban areas. The insecticide used 
is 0 .  Glb pyrethrum in kerosene. This formulation is applied by 
Microgen ULV generators to the basements of certain buildings. 
covered drains, and houses near major breeding places. This , 
equipment was observed to be calibrated incorrectly. The. : 
personnel, although trained, are not well acquainted, w i t h  1 
appliication, maintenance and repair of ULV equipment, Fox : 
reasons, the dosage applied is not known. From January 1984 to ; 
Septenber 1985, a total of 645 liters of p y r e t h . . .  25% and 6,575 
liters of kerosene has been used. There is one chief =-Paria ! 
supemisor, three. squad chiefs, eight operators, and one klriver 
engaged in this operation for Zanzibar Town. The effectiveness i 
of t h i s  method is not  known and may be considered dohtfaxl. i 
During a field v i s i t ,  it was noted that the same m i x t u r e  is being j 
applied by thermal fogger, which only results i n  flushing one ' 

rnosqpitoes from their shelter. Actually, it would be mare cast , 

effective to provide wire mesh for the opening of the basements ' 
t o  prevent entrance ant3 exit of the vector, rather than weekly I 
applications of pyrethrum w i t h  ULV machines. 

I 

The municipality, by introducing a hausing code for, urban .I 
areas, could legally prevent establishment of such types of 1 
breeding places and shelters in and around houses, 

, 

The presence of ULV machines on the island would be useful 
in case of occurrence of a vector-borne disease epidemic w h e n !  
quick action must be taken to interrupt the transmission, For a !. 
state such as Zanzibar, with limited hard currency, trained j 
personnel, and spare parts to operate, maintain and repair the 
machines, routine space spraying for disease vector contzo: :is , 
nut advisable. Training o f  a mechanic for  maintenance and repair j 
of the ULV machinery is recommended. Eotablishnent of a workshop i . 
far repair of spraying equipment is considered necessary. 

/ 
i 

3.3.2 Bialogical Control of Vectors I 

1 

Biological control of mosquito vectors is mentioned as one : 
of the alternative methods of vector control in the Zanzibar/ 
Malaria Con$rof Program. The Team ubsemed, however, that sfacef < 

the i n i t i a t i on  of the project, little attention has been given to j - 

field application of this method. X n  the past, Bawivorolis fish; 
have been introduced to Zanzibar. Some of these fish must still 
exist in water b d i e s  of these two fslalsds. In view of the: 
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presence of extensive breeding places in and around the 
comunities, especially urban settlements, it is considered 
economical to introduce larvivorous fish i n  appropriate w a t e r  
bsdies to reduce mosquito density. 

Attempts also should be made t o  identify a local larvivorous ' 
fish adapted ka the prevailing ecosystem. This local fish would 
be preferred to an exotic (imported) species which may cause an 
imbalance in the ecosystem and be harmful to local aquatic biota. 

It is recommended that ZMCP seek the services of an r 
ichthyologist with background in taxonomy of f ieh to carry out  a i 
survey in ~anzibar and identify, if possible, a suitable 
larvivorous fish . Later, this expert can train some of the 1 
malaria staff t o  breed, rear, and distribute the fish. 

i 

3.3.3 Environmental Management Measures for Vector control 
I 

Environmental management (E.W.) for control of disease , 

vectors was one of the major activity components of mklaxia . 
control in Zanzibar. There are many breeding places in urban as 
well as in rural areas which could be easily and ecsnomically 
eliminated. Unfortunately, no activit ies  for implementation of 1 
this method have been carried out over the last few years. For ' ! 
example, in Zanzibar Town there are many places with w a t e r  : 

colPections which can be drained or filled to eliminate breeding I 
places. These actions would result in tremendous savings by : 
reclucing need for repetitive larviciding. Moreover, reclaimed : 

land could be put to good use for development of playgrounds and I .. 
parks, etc. Many stom drains inside the town are clogged and , - 

f u m  permanent breeding sites. Through regular cleaning an& i 
clearing of these drains, a large number of breeding places could i 
be eliminated. I 

O n e  of the persistent breeding places in zanzibat ~dwn is 
basements of tine newly developed housing pru2ect, K i l i a a a n f ,  I 

These buildings, due t o  a defect i n  their foundation 
constructian, allow ground water and rainwater to penetrate into 4 

the basement. A bady of permanent water always remains there, j 
favorable fo r  breeding as well as sheltering of mosquitpes. 1 
Presently, these basements are treated weekly with space spraying 
by applying 0.03% pyrethrum aerosols which only flush out the 
mosquitoes. If the entrances to these basements were covered i 
with w i r e  mesh, there w ~ u l d  be no need f o r  weekly space spraying. , 

Alternatively and/or simultaneously, larvivorous f i sh  could be I 
introduced to the water bodies in the basement u n t i l  such a time i 
that the problem can be corrected and water prevented from . 

penetrating into the basements. I 
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These are also rice plantations w i t h i n  the city limits which . 
praduce a large n u a e r  of mosquitoes, including anophelines. 
~ccording to the laws of Zanzibar, planting of rice was 
prohibited within the city and three miles away from the post : 
office (town center). Zanzibar authorities m i g h t  well consiasr 
updating, reactivating and implementing this law (See Annex I, I 

Laws of Zanzibar). 
, 

There are also marry opportunities in the rural areas to 
implement environmental management for control of disease 
vectors. ~ccording to the socio-polit ical organization af j 
Zanzibar, there are People's Councils down to village ,level-- 
Through these councils, the community could be mobilized to i 
eliminate breeding places. The Malaria Control Program m u s t  be / 
in a position to provide technical assistance for these types. of : 

A technical officer or an engineer could. be 1 -  activities. 
recruited by the Malaria Project or Ministxy of  Health for this : 
purpose. 

It should be noted that at present, about 8,000 ha. 6f land ' 

is under rainfed rice cultivation; by the end of 1986, a t&tal of 
500 ha. will be brought under irrigated rice cultivation 631 both j 
islands, By year 2000 a total of 20,0190 ha, rafnfed ldnd a d  'i 
5,000 ha. irrigated land is to be brought under cult.ia.kic?n. . 

These rice cultivations are major breeding places for =axaria 
vector species. It is advised that therMinistry of Agriculture, ' 
in collaboration with the Ministry of HeaPth, determine what can: - "  

be done to minimize the  health hazardis j . ~  cultivation, As sere , 
are already ~rxigation Committees at national anc3 regional!- 
levels, malaria control should be represerated, This activity is \ 
a suitable point sf entry for cooperation with irrigation: 
authorities on greventisn of vector-borne diseases in andl aramdf 
areas when rice is cultivated. Similarly, irrigation autkaor5ties ' 

could be invited to participate in health councils at national j <  
and regional levels. L 

I 

< . 
In conclusion, and in view of the high cost of insekicfde [ 

and the development of resistance of  m o s q u i t o  vectors to! 
insecticides, serious efforts should be made to prombtei 
application of environmental management measures which provide; 
effective and long-lasting vector control. Envf romental 
management could be implemented by the individual a d  . byi , 
comunities, with technical assistance by bb6C+-h authorities, ' l 

i 
t 

I 

\ 

I 
I 

i 
f 

- - 
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3.4 Health Education and Public Information 

During the bast two years, the ZMCP has carried out an 
organized campaign of health education and public informtation 
through a variety of media mechanisms, such as community 
gatherings, radio and TV, printed posters, and articles in the 
press, The ZMCP supporbd a rather novel wzy of advertising the i 
Zanzibar malaria effort through printed T - s h i r t s  and Khangas 
(traditional wo~en a s wrap) (Annex IIT .4.1) . "She usefulness 02 ; 
t h i s  approach has not been evaluated, but certainly this effort i ~. 

produced m o r e  public awareness of the program. 

As could be expected. there has been a rise in refusalrates 
in the sprayed areas. The increase in "closedf* koussa can really- I 
be "refusedu houses in a number of situations. Xf tPse ZMCF;is to ' 

spend a large amount of money on residual spraying, th% operatfon 
' 

should include a very intensive health education activity to : 
easuze that the communities accept spraying. 

The Team believes that health education training should be , 

included for a l l  personnel in order that the prsgram can be ' 

properly explaified to the public. O n e  of the methods used h the 
past was  to provide teachers w i t h  malaria control information and 
make khis subject a part of the school educational program*&. In ' 
s o m e  situations, an experiment can be designed which provides an 
observatianal experience for students to actually see mosquitoes 
hatch from the aquatic stage to adult stage. The physical i 
natexials would include a jar and. a b i t  of plastic wire screenhg , 

to make a cage. A f t e r  the experiment, students do a home srwey 
to determine if they find mosquitoes breelkhg ant3 report back to ; 
the class. The basics of enviro~ental management to redace i 
and/or eliminate mosquito breeding. are not d f f f i c u k t  to ' 

demonstrate aria learn - drain, f i l l ,  or use fish ox w a t e r  ! 

management an nosquito breeding areas, 
I 

Community participation in malarf a control practices has 
increased considerably throughout the world. Many countries have , 

developed their own treatment and referral centers within the I 

villages. Major mosquito breeding sites can be eliminated and' 
controlled by community action. The political and camunity i 
leaders may be encouraged to participate in such activities if ' 
given information through a day-long workshop presented by t h e .  
ZMCP, 
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3.5 Traininq 

The subject of training has been dealt w i t h  in each of me 
specialized sections of this report,  his emphasis on training 
clearly indicates the fraportance that the Team places on this 
subj ect . ~ r a f  ning, retraining, refresher training and overseas 
training have been a part of Ehe ZMCF effort in the 1984-1985 f 
period. 

The USAID project has supported training acthities by 
providing e-xeernal technical assistance to train personnel w f a i n  . 

j the country, and funding to support overseas academic and ! 

observational training. ZMCP personnel. have taken are active part i 
in training their staff in operations and other activities., The ; - .  
Team congratulates the ZMCP on this effort and. encourages them to ! 

move ahead on their own training activities a d  to finalize plans I 
for training under USAID or other external agency suppo*, , The 
project Between the GO2 and USAID has supported one XPEi degree in  ; 
the United States which has been comphets3. Another MPE degree ! 

program is in progress at Tulans University. During the 1984- ; 
1985 period, a total of 10 study t o u r s  have been completed under : 
3SAID funding. Of these, s ix  were in Sudan f ~ r  three weeks; one 
was in Sudan for 10 days; and three were in Nairobi for, five 1; 
weeks. Courses in Nigeria in public health have also been 1 
completed. 

! 
The training schedules for the period 1386-1987 have now I 

been developed in detail. The Team was pleased to observe the . 
large amount of planning which has gone into this schedule. / 
There is a sense of urgency in finalizing these plans because the : 
USAID project will close in September 1987. The Team believes 
that this activity should be a priority in the coming months (See ' 

Annex IXI.S,T and 111.5.2). 

The Team was disappointed to find that personnel carrying 1 
out the ULV and larviciding  pera at ions were not m o r e  familiar 
with standard practices and evaluation. The recornendation on 
this subject presented by the Team in Section 5.3 is underscored ' 

because this activity is costly, time-consuming, and shodld be 
done correctly by trained sta f f .  i 

i 

The Team did not observe any in-country training, but it 
supports ZMCP plans to make a determined improvement over the ' 

next t w o  years in this area. Special training supgort in the i 
fomz of external technical assistance for supply and transport ! 

management is considered essential for these key personnel, I 

i 

I 
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3.6 Administrative Manasement 

3.6.1 General ~ h i n i s t r a t i o n  

Tle Zanzibar Malaria Control Program (ZHCP) falls user the 
administrative control of the Depa*ment of Preventive Services 
and Heal- Education. It is administratively divided i n to  four 
sections -- Administration, Health Education, Epidemiology, andl , 

F i e l d  Operations. For malaria control purposes, the country is ' 

divided into the two islands with main operational offices in " 

Zanzibar T o m  (Unguja) and Chake C h a k e  (Pemba) . On U n g u j a  >there 
are three regions: North, South and WestIUrban, and ttJa 
districts in each of the regions. On Pemba Island there are two 
regions: N o r t h  and South, each with two districts (See ,Annex 
6 ) .  In the administration, operati~ns, and technical areas : 
of activities, the consensus is that general supervision S weak . 
and needs strengthening* In most eases, supervisors have not 
been given written supervisory guidelines or mchecMists. 
Though a11 employees except Malaria Agent Supervisors have job 
descriptions, many Bo not seem t~ have a clear conception of tihe 

' 

f u l l  scope of their job. There is a need for guidance to ; 
rearrange and set up files, especially in the headquarter's I 

administrative area, so that filed material can be located : 
without time-consuming search. As an example, data relating to 
PIQ/Cs is .interspersed with other unrelated file material, 
Separate f i le  folders need to be set up for each PIO/C to 
consolidate in one place the original request fur procurement t 
action, PIOPC copies, correspondence, copies of procurement , 

documents, shipping and receiving documents, A t  present it is 
almost impossible to reconstruct the status of any procurement 
action. Offices have adequate space, furniture, office machines, 
duplicating and filing equipment, .and two Apple personal I 

computers, Considerable haprovanen% since the fast evaluatiun in I 
the organization of office space is noted, and it is now adequate 
for efficient operations. A competent administrative officer and ; 
a genera3 services officer have been selected pursuant to the 
I984 recommendation of the administrative and supply consultant. 
The chief storeman has received special supply training from the. , 

short-term abinistrative/supgly consultant. 

3.6.2 Transpart 

The program currently has 23 vehicles, of which seven are in 
the garage awaiting spare parts. Qne is 1977, two are 11978, 15 , 

are 1982 and five are 1984-1985 models (Land Rovers, Xsuzus and ; 
Toyotas). Though the ProAg provides for only 11 new vehicles, : 
h e  ZMCP has asked for procurement of 19 additional vehicles. ; 
Eleven of these are to replace 1982 and older models and eight to , 



provide vehicles to personnel not presently assigned them. 
Included in this latter grcup are three 3 1/3 ton f suzu trucks, 
two of which are to supp1ement the three existing 3 114 ton 
trucks and one to replace a fourth existing 3 4 ton truck, 
Also included in the fleet are eight Honda motorcycles, 12 'I3eja-j 
motorscooters, and 129 bicycles, The attached Annex XIZ.6.3 ' 

describes the utilization of this transport fleet. 

Vehicle Maintenance and Repair 

The program has no established historical repair and j 
maintenance data file for each separate vehicle. Records of 
preventive maintenance in vehicle lag books are net always used ' 
as a basis f ~ r  scheduling future maintenance, nor is there a i central scheiiule indicating when drivers should bring vehicles to , 

the garage for maintenance. All vehicles have been found to : 
contain up-to-date log books. Vehicles driven by Ule Director, ' 
Malariologist, ~ssistant Director, Island Officers, and Regional , 

and Operations Officers do not require assigned drivers. A few 
of the remaining vehicles do not have regtllar drivers assignett. 
There is no gaxage either on Unguja or Peraba where vehicles can 
be properly repaired and serviced; the areas be* used are ' 
primitive at best, w i t h  l i t t le  protection o f  niechanic% tools and I 
spare parts. Security I s  m i n i m a l  and theft of spare parts is not ' 
u n c o ~ u n .  I 

Vehicle Spare Parts 
I 

Spare parts and tires are stored with general supplies in ' 
the general supply warehouse where, because of inadequate space, , 
a large number of spare parts are stored in undesirable storage : 
rooms at headquarters. severe crowding makes it -st ! 
impossible to store spare parts in logical and orderly l*gr~upsn i 
on shelving provided, Nonetheless, the condition of the spare ' 
parts and containers is good. The ZKCP has been prmided w i t h  1 
excellent steel shelving and special storage bins for loose / 

parts. Z E P  and ministry mechanics work cooperatively on both 
ZMCP and ministry vehicles. Bowever, ZMCP spare parts are not j 
installed on ministry vehicles except for a few isolated : 
instances approved by the Director of ZMCP.  kitten suppXy j 
procedures exist but need amendment and amplification to c'onf0r-m : 
to present practices, and to ensure consistent ordering and { 
accounting of spare parts used to repair vehicles. Stock ,record ) 
cards have been set up for each spaxe part; however, based on the j 
loose procedures now followed, it is difficult to assume that all I 

items awe covered and a l l  issues and receipts are accurately i 
recorded thereon. Reorder control levels are not set on all i - 
i t e m s  to prevent premature exhausti-on of stock. In October 1985, 1 

! 

1 



to cover their projected needs through September 1987, the ZMCP 
submitted a list of spare parks requirements to USAID. There 
appears to be no record of a PIO/C having been prepared pursuant 
to this request except for a few Chevralet parts. Used, worn- 
out, useless spare pasts removed from repaired vehicles are saved 
and now occupy valuable warehouse space. 

Transport RePevancv and Adecnzacv to Meet ZMCP Goals 

A Peace Corps Volunteer with an automotive mechanf 
background has been working closely with ZMCP mechanics, m o s t  
whom now demonstrate adequate vehicles repair training. 
acceptable level of repair and vehicle maintenance can be 
projected, provided that Sasic needs, such as adequate gara 
working space, tools, equipment and spare parts, are provid 
The distances travelled, as reflected an the transport anahys 
(See Annex IEI,6.3), appear to be excessive given the small s 
of the islands. This reflects a Back of vehicle-use contr 
CorrtroPs  to eliminate personal and unauthorized use of Z 
vehicles do now exist, however, and are observed t o  be cam5 
out- No controls are exercised on the use of motorcycles a 
motorscooters, because unlike the regular vehicles, they are 
garaged each night i n  a designated secure and controlled are 
The camsosition of the fleet of vehicles, including motorcycle 
naotorscooters, and bicycles presently on hand and proposed 
new procurement (See Annex TIX.6.3) is well balanced and adequa 
to carry out the transport requirements sf the program. 

3.6.3 Sup~?ly Management 

General 

Pursuant to recommendations made by an administrative and 
sxpply consultant during a six-week short-term consultancy in j 
1984, job descriptians for all administrat fve and shpply 
personnel were published, new supply forms were designed, and 
procedures for order processing, stock record card nzintenarace, , 

issuing, receiving, shipping, warehoushg, materials handling/ 
storage, stock replenisbent,  and physical inventory iwere  ; 
written, Forms and procedures for non-expendable inventory I 
accounting were also written and published. A very adequate anti a 

secure warehouse was located and laid vat, and steel shelving was 
erected, basically to accamodate only general supply items., 

Stock Control  

The ZMCP has now established stock record cards on Xardex 
housed in new Kardex files, on both U n g u j a  and Pemba, fo r  all 
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general supplies and vehicle, pump, and bicycle spare parts, The 
newly designed stock cards are being used, but unfortunately, 
they were mimeographed instead of printed. Reorder control 
levels hava been entered an most stock cards, and issue and 

When i tems  are ' receipt entries appear neat and accurate- 
replenished, the quantities ordered have n ~ t  been entered in the 
space provided on the stack card. On Pemba the stock cards were 
kept under the stock itself and the new Mardex cabinet file was 
not used, This has been corrected. 1 

Order Processinq 
I 

The written procedures for order processing are not being , 
followed, though the new multi-purpose requisition/shipping/ , 

receiving report Eoxm is being used on Unguja. On Pemba the 
Ministry requisition forms are still used but a supply of the new ! 
form w i l l  be used in the fu ture .  

! 

The ZMCP has not been able to take full advantage ;of the ' 

excellent warehouse space and steel shelving provided for general 
supply it ems. Severe crowding caused by the storage of vehicles i 

spare parts and bulky items such as tires and windshields, nake 
it ahmost impossible to have easy access to items stored on the : 

shelves. Bulk itztas i , l r  original containers are not stacked 
properly, using the *fibindingla stacking methods. In the case of j 
malathion stored an Pemba, the stacks axe leaning and thetbottom~ 
cartons show carton fatigue, bulge and . comp;sessfun of I 
insecticide; this is due also to stacking toe high, On Unguja, ; 
DBT is stored in the Public W o r k s  Department warehouse which can: 
easily acconmadate shipments scheduled through September 1987, : 
The area is well protected from the elements and security is: 
good; only obsolete D m  and "surveyst material is stored at this I 

location. serviceable and unservfce&le punps and the pump 1 
repair facility are located in cramped quarters in the Fosodbani! 
area. Severe crowding also prevents exercise of proper : 
housekeeping practices at Wnguj a. The warehouse on m+ja is ; 
secure; the  roof, however, leaks i n  several places. The : 
storeroom on Pemba is located in the headquarters building i n i  
Chake Chake. The provision of a separate warehouse for  vehicle. / 
bicycle, and pump spare parts will go a long way towards solving? 
the storage problems in  the Unguja general supply warehause. 

Physical Inventories 

men stocks w e r e  moved to the new general supply warehouse ,  : 
a complete physical inventory was taken (the new pre-tagging; 



physical inventory procedure was followed) and recorded on the 
stock record cards. Past records are such that it appears 
impracticable t o  reconstruct past receipts and issues i n  order to 
reconcile the physical inventory to determine the magnitude of 
differences. 

Though a procedure has been written and forms designed, no 
physical inventory of non-expendable items has bean taken. An 
initial inventory is regaired to set-up custodian inventow 
receipt foms and non-expendable stock record cards. 

Except for very small items, Mere is practically no local ' 
procurement in Zanzibar or Dar es Salaam. Most ZXCP requests , 

have been directed to USAID/Dar es Salaam, usually by attaching a ' 

list of requirements to a transmittal letter. These requirements I 
are reviewed by the Project Director, the Contractor . 
(Malariolcgist) and the USAID/Tanzania P r o j  act Officer. certain 
i t e m s  lend themselves to procurement i n  Kenya, and- PIO/Cs are 
sent ta REDSO/Nairobi  for procurement action.. A l l  athers are 
forwarded by PIO/C to A.I.D./Washington, which designates a . 
procurement agent to conduct the procurement and arrange export .  
shipment. A number of problems have arisen between the ZMCP and ; 

the USATD/Dar es Salaam procurement spec ia l i s t .  These seen to 1 
center around allegations of inadequate purchase descriptions, , 

excessive quantities, too-frequent orders, lack of prompt' 
submission of PIO/Cs, lack of status information and SOLLOW-up i 
with the procuring agent, and shipping docxnents required f o r :  
port commodity release not reaching the customs clearing . off ice l 
w i t h i n  the Ministry prior to the time the shipments reach the, 
port. These problems result in unnecessary delays in receiving! 
sfiip~nentta, and i n  costly port warehouse demurrage charges, A ,  
review of the document distribution and shipping instructions' 
sheet attached to all PIO/Cs indicates that there should be no / 
problem. Some blame is placed upon the poor postal system 
between c u m o d i t i e s ~  origin and Zanzibar. A review of current] 
PIO/Cs confirms that some descriptions thereon are not complete, 
especially for Mese items n c  citing a catalog number Fn a ' 
recognized c~mmsrcial catalog, 

3.6.4 Financial Management 

A financial analysis of the Amended Project Agreement d - 
funding of $7 .46  aillion (See Annex 111.6.4) reflects funds, 
committed as of September 30, 1985 (updated 12/18/85) to be: 
$ 3 f 9 0 8 f 0 0 0 ,  pending P I O / C s  obligate $1,774,000 and proposed! 
additional expenses of $1,497,000. This results in a net  balance! 
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of $281,000 of funds not committed. There is a strong 
pcssibility that one $700,000 PIO/C may be averobligat~d. This 
should, in t h e  final analysis, increase the net balance available 
considerably, allowing for procurement of unanticipated future 
requirements. There are some imbalances among the expense itexs 
vis-a-vis the projections in the Project Agreement, most 
significantly in commodities. However, funds originally reserved 
far other Costs, Inflation and Contingency appear also to be 
overstated, The data (See Annex 111.6.5) concerning fiscal - 

contributions by the Government of Zanzibar, as provided by the 
Office of Planning in me Ministry of Health, indicates that the 
ZMCP has received, and can expect to continue to receive, 
adequate financial progran support fox nalaria control. 

3.7 Chemotherapv ~ c t i v i t i e s  and Their Suitabilitv to ZMCP NeeBs ~ 

In-vivo chloroquine sensitivity studies from 1982 through , 
19 84 demonstrated the presence of chloroquine-resistant PI . 
f alci~arum (Annex 111.7.1) in several localities throughoGt 
Unguja and on Pemba, but there is no clear evidence that 
resistance has increased irr degree. Both in 1982 and 1984, the 
failures were limited to the A-2 type. Uodiaquine was f o n d  to 
be slightly more effective in 1982. susceptibility tests far: 
other antimalarial drugs have not been conducted. 

The ZMCP continues to use chloroqulne as the first-line drug, 
for treatment at an adult dose of 25 mg/kg body weight, over 
three days. This treatment scheclule is now widely availabbe in, 
health centers. 

~ u i n i n e  is available to hospitals through the ZMCP- U s e  of, 
pyrime*amine/sulfadfne (Fansidar) was discouraged by several: 
review teams (Annex I) to control the occurrence and spread of '. 
~ansidar-resistant faleiparum malaria. Meve*heless, ~ansidar;' 
had been imported in large quantities, and had been w i d e l y :  
distributed and used in Zanzibar hospitals since mid 1985 (Annex; 
I11 - 7 . 2  and 111.9.3). Where no data is available, clinicalj 
failures and recrudescences are reportedly not common following: 
treatment with chlaroquine. 

Dule to chloroquine resistance of fl- falciparum, use of: 
chLoroquine at a dose of 5 ng/kg bod'y weight for prophylaxis is: 
extremely unlikely to have any positive effect on morbiaity and; < 

mortality, and was discouraged by several t e a m s  (See Annex I) .' 
In addition, using chlorocpuine for prophylaxis may well' 
accelerate the  spread, frequency and degree of chloroquine-: 
resistant 2. falcigamm (See Annex I)= 



3 . 8  Entomological Services 

The debilitating and sometimes mortal effects of malaria 
have long been recognized, and have been combated by 
administration of appropriate drugs. However, the discovery that 
the disease is normally transmitted only by mosquitoes of the 
genus Anorrheles opened the possibilities of malaria control by 
practical measures against those mosquitoes. Planning of the 
Zanzibar Malaria Control Program took into account such measares 
and recognized the need for entomological, work to furnish the 
following basic information: 

a. identifization and distribution of those anopheline 
mosquitoes responsible for transmission in Zanzibar; 

b studies of habits of potential vectors, including their , 

preferences for  feeding on man and animals, and their 
indoor and outdoor biting and resting habits; 

c. identification of breeding places of potential vectors 
and the characteristics of such habitats; 

d. determination ~f the susceptibility of vector species 
to the insecticide(s) considered safe for use against : 
infective mosquitoes; and 

e, in the case of the insecticide(s) af choice, the study 
of the duration of effectiveness of insecticidal action . 
when applied an various indoor wall and roof materials, ; 

~ 

so that they can continue to k i l l  female Anoakales , 

which m a y  bite or rest inside of houses. Without such 
information, the t h i n g  of sprayfng of the houses . 
cannot be planned i n  the most effective and economical I 

manner. 

The ZMCP Project Paper Amendment 1 of July 1985 (page 6) 
outlined a five-point program to ".. .effect a reduction i n  
malaria p r e v a l e n ~ e . . ~ , ~ ~  of which the third point called for: 

#reduction of vector populations through residual 
spraying of all houses in rural and peri-urban areas 
and by the elimination of breeding sites by anti-larval 
activities or treatment i n  urban and peri--urban areas." , 

A review of our availabla knowledge on the types o f  entomological ' 

infomation described above -- knowledge essential f ~ r  attaining ' 

the Amendment 1 "reduction of vector populationw objective-- ' 

reveals the following information (also see Annex 111.8.1). 



3.8.1 Identification and Distribution of Malaria Vectors in 
Zanzibar 

Status 

Three important malaria vector species (Anopheles sambiae, 
s. s., &. arabiensis, and &r~. runestus) have been collected in 
human dwellings in Zanzibar and identified by recognized 
specialists, using sophisticated, costly and time-consuming 
techniques. Each of these species has been incriminated in 
Zanzibar or in many parts of Africa as an important vector of 
malaria (McCarthy, 1941; Oedetoyinbo and Davidson,, 1968: and 
Petrawca, 1985) . The sophisticated use of electrophoresis 
techniques by ZMCP personnel to further identify the components 
of the Anopheles qamqiae complex are not essential for the 
practical reduction of malaria vectors in Zanzibar. 

Distribution data on Anopheles mosquito species on Unguja 
and Pemba are far f r o m  complete. Collecting should be done 
opportunistical.ly. A basic collection of these mosquitoes should 
be established on Unguja and Pemba for reference and for teaching 
purposes, along with registers of collected material s h o w i q  
dates, collectors, and habitat description. 

3.8.2 ~ a b i t s  of Potential Vectors, Including Their Preferences 
for Man and Animals, and Their Indoor and Outdoor Feeding 
and Resting Habits 

Status 

Ten "indicator villages* (six on Uncjuja and four on Pemba) 
were programmed for monthly f i e l d  work t c r  monitor densit ies  and 
habits, and t o  yield l ive  material fo r  susoeptibiliey tests. 
Only eight of t h e  10 programmed villages were estatirr~.had (four 
on U n g u j a  and four on Pembal . Unfortunately, during the 22 , 
n'&onth6 from M y  1984 through February 1986, no more than 16 
exercises were carried out i n  any of the four villages on Unguja .  ; 
Inasmuch a s  the  Pemba parasitology/entomology unit submits 
summary reports rather than detailed data, review and analysis i n  
ZMCP headquarters is virtually impossible. 

Human bai t  catches made indoors and outdoors from 6 : 0 0  p.m. 
to 6 : 0 0  a.m. have provided valuable information, despite the: 
discontinuity of the f iald work (See Annex 111.8.2) . Heaviest 
biting, both indoors and outdoors, has occurred betwa3n 9:00 p.m.  
and 3 : 00 a. rm. Heaviest d e n s i t i e s  have been found in Kikobweni - 
(North *tA"),  in Mwera (Central) ,  and in Muwanda (North t tBqt) .  , 
Only a single specimen was captured in Makunduchi (South), where 
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the coral substrate provides almost no suitable breeding piaces. 

Significantly, outdoor bit ing has been consistently heavier : 
than indoor biting,  including the period before residual spraying : 
in any of the houses (See Annex III. 8.2) . Seasonal di f  fexencas 
in dens i t i es  can be seen, but may have little validity because of : 
nunrerous interruptions in the f i e l d  work. 

Following the completion of night catches, suction tube: 
captures are made in four houses; unfortunately no record is lrept : 
of the looations of resting aslophelines which are captured, - 
although the live specimens are kept for euscepkibility tests. 

*. 1 ' 
i 

Pyrethrum sprayJsheet collections should be made in four j 
houses, dist inct  from those which have been disturbed by the f 
suction tube captures. The f i e l d  personnel have been using the ] 
same houses, peraitting no useful density cornpaxisons of the t w d  f - 
techniques. 1 , ,. 

I I 

An unwritten protocol 9ng t h e  report forms call for carryLnggi 
, .  out mospito trapping procedures (window, animal bait, pit t r a p )  1 ,  " - ~ 

during each monthvs vis i t .  Almost none of these has been 
accomplished, except for some pit trap collections at 'Bfwera, j 
using a pit trap dug by non-ZMCP entomologists. Pig trap 1 
collections may yield valuable information on outdoor resting; 
preferences of anophelines; such traps should be dug and use& at. , ; 

a l l  indicator villages, except Makunduchi, where the1 coral! 
substrate makes this impxacticaP. ; ,  

I 

: ; .  
I " 

3.8.3 .Identification of Breeding Places of PotentLal Vectors and[ 
the Characteristics of Such KabiCats t 

I 
I 1  

Status I 

I 
1 

The only efforts which have been made to identify vector! 
breeding places are those by larviciding personnel, and the only; 
classification or characterization of these has been a' xakheri , 

loose npemanentft or Htemporary. L i t t l e  effort has been made, 
or curiosity shown, by central entomology personnel to lm'ate andi 
associate larval habitats with the anopheline adults they aref 
collecting. In view of the very consgicuaus acologicaki 
difference between the coral-liaestone soutbern region and the1 
rest of Wnguja, location and monitoring of larval productivity of] 
the scarce breeding places in the south m i g h t  justify mediate: 
or near-future reduction in vector control measures there, if: 
supported by malaria case-findings. I 

I 
I 
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3.8.4 Determination of the Susceptibility of Potential Vectors 
t o  the Insectfcides Considered Safe for Use Against 
Infective Mosquitoes 

The report of the November 1983 Program Evaluation Team , 

urged that the ZKCP give a high work priority to testing the 
susceptibility of vector mosquitoes to the insecticfdes 4zo be r I - used for residual spraying. ZMCP responded vigorously in 1984 by : 

accomplishing 60 DDT tests on U n g u j a ,  where that  insecticide was : 
to be used. In 1985, 2 0  DDT tests were made on Unguja and eight -. 
on Pemba. During the same yeas, seven malathion tests  were made 1 
on Prmba, where that insecticide was being used, and 11 malathion j 
tes ts  w e r e  made on Unguja. The only tests  carried out to date in i - .. :*; 
1986 have been t w o  malathion t e s t s  on Pen&?,. The following table .-: 7 -- 
sumfnarizes the results of tests from 1984 to date (A lso  see Ann= - ;  
111-8.3) T 

Insecticide No. of Mortality Mean 1 
. . 

Mortality f%) and Year Place T e s t s  Ranqe (%I I 

% .  .. 1 
1 I DDT - . " 

1984 Ungu j a 60 17.5-85.9 54.8 i . . .: 
Pemba I 0 I L. -- 

" , -  
I i 

1985 Ungu j a 20 23.5-84.4 49.8 I 
I 

Pemba ! 8 21.2-100.0 60,l I 

U n p  j a 1986 0 1 i . .-+ 
(Jan. , Feb.  ) Pemba 0 ., 

" Malathion ,. 

1984 Unguj a 0 
Pemba 0 I 

I 
i 

1985 Ungu j a 13. 100.0 100.0 I 

Pernba 7 100.0 100.0 

Ungu j a 1986 0 -. 
1 

(Jan. , Feb. ) P a t h  2 100.0 100.0 I 

~ ; 

Comparisons of the mortalities among anaphelines exposed to j - .< 
DDT and to malathion show the superiority cf the latter, and it I 
was initially planned fo r  use on Pemba, where anopheline : I_ 

susceptibility to DDT was l o w e r  than on Wnguja. Unlike the i 
i n i t i a l  DDT testing at the beginning of the program, the 1985 : 
tests in Pemba showed mortalities equal to or higher than the DDT j , 

I " > 

I 

1 
1 

t ., 
, " -'.> , -- 



i n i t i a l  DDT testing a t  the beginning of the program, the 1985 
tes ts  in Pe&a showed mortalities equal to or higher than the DDT < .  

mortalities on Unguja. Inasmuch as malathion applicatf ern . r 

involves more precautions on the part of the spraymen, and -. 

frequent rrm~nitoring of cholinesterase levels), it is suggaseed 
t ha t  an extensive series of DM! susceptibility tests be caref l ly  . _ ? ,. 

made in a l l  regions of Pemba and Ul lguja .  Should those t e s t s  
corfirmn that  the mosquito mortalities on Pemba are equal to or i G 

higher than those on Unguja, serious consideration should b e  1 ." 
given the use of DDT for residual spraying on both Pslands. 

3.8.5 ~esting Duration of Effectiveness o f  Insecticidal Actis2-a 
, . " . . 'b , "  

. .." Status . ,  
I - e 

After an appropriate compound has boon selectec3 and usdd as i -, 

a residual insecticide ins ide  houses in any malakia corkrol ! s . :? 
program, it is essential that the resulting residues en w a l l  or "-;? 

i - .,- 
roof surfaces be tested a t  reasonable internal~ ,(preferably .I L: 

monthly) on the various house constsuctiora, materials ~muc2, - : . -. , .? . 
cement, thatch, wood, etc. )  to determine the d-ion of , -% 

effectiveness of those residues against anophe2ine mosquitoes. 
Rather obviously, mosquitoes used in these "bioassay testsm bmst ',I 

::.I 
c o m e  from populations which are a~sceptible to the insect2cide ^+,? 

residue baing tested. The canfinanent and exposure of these ; b  

< :  
< " ,  

mosquitws to the residues is n a test ef their .̂ 

t6 - .i 
susceptibility, but of the lethal effective~ess of the residue at , . .I ..-, > F ~  -. 
v a r i ~ i s  intervals since the l a s t  spxay cycl6 was accomplished. - .% 

*I. 

When a house (ax houses) $a a given village (for the mCP, houses i - '" 
, " 

in the @"indicator villages*' are best ~~sed)  bas been selected for j . . :  .. - .  ". . the tests, the periodic repetitions of the test should be carried j . . ,I 
out in the same house. Within each house used fcx any %@st, ' ' Z 

t es t  areas on wall and roof should be those which have not :been 
subjected to rubbing or disturbance by hanging, clothlng, sw&ying .,- 

curtains, or routine household cleaning tasks, ~osguitoes ' . % <I  

confined i n  the plastic cones used in  the tests should be exposed i >" 
, " 

not only to the sprayed surfaces of varied w a l l  maker%alsp but , , .  

also to a clean sheet of gaper faslined to the wall (ps a . , . 
wcontroltl of the care used in handling) and to a standard sheet i 
of paper impregnated w i t h  the insacticite being tested (D&I . 4 ' \  

; andlor: malathion 5%) . 1 . I S  

- < 

Entomology personnel of the ZMCP have carried out only,five , "  

bioassay tests  in sprayed ~ Q U S ~ S  since the beginning o f  the j ' 

! program (ail in 1985), and have igaored almost all of the above- , 
mentioned conditions. The mosquitoes used have been field- 
caught from populations in areas where some fnsectich3e i 

> - 
resistance has keen recorded; tests have not been repeated j . ' r 

I 

1 

I 

I 



It must be emphasized that  mosquitoes far the  tests mst be 
anophelines collactad from populations with confirmed 
susceptibility or idsally, from anopheline adults reared in the 
ZMCP insectary. Lamentably, the once-established colony of 
anophelines in the insectary has dwindled to almost nothing, and 
no records have been kept of colony ma2nteaance procedures to 

1 

give any clues concerning t3e decline of the colony. Assistance 
front an experienced fieldilaboratory entomologist is obviously 
needed to train ZMCP personnel in the establishment and 

I 

I 
- ...- 

maintenance of an anopheline colony and in the proper execution 
of bioassay tests of effectiveness of ULV applications in 
~anzibar TOG. 

-L 
I 
! 

3.8.6 Determination of Anopheline Sources of Blood Heals I . . . , 

When ano~heline females are collected from inside houses, 
resting an walls, roofs, or in other locations, it is highly I 

probable that the blooded specimens have obtained their blood I 

However,  blooded meals from the occupants of the house. 
specimens collected from outdoor resting situations y have . 
blood-fed on humans inside the house or they may have fed on , 
humans ox danestic or other animals outside of houses w i t h o u t  
exposing themselves to the sprayed surfaces inside the houses, 
In order to answer this important question, the sources sf 1 
outdoor-resting anophelfnest blood meals may be detelrarined by 
"preci~itin testing, based on blood f r o m  the mosquitoes ! 

stomachs depositefl on filter paper. Only one series of stoxtach I 
contents for  precipitin testing has been taken during s i 
Zanzibar program, and the %aterial was sent to a laboratory in ; 
England which is equipped f o r  suck testing. To date, no results I 
from the tssts have been reco-ived, A follow-up is in order on 
that initial t e s t  series, and additional material should be 
collected from outdoor locations, such as pit traps; if 
precipitin testing of specimens f rcm such locatlorms indicate 

4 -1on. huaan blood, the tests may explain failures to halt transmis.:' 
I 

IV .  PRESENT AND FUTURE ROLE OF PHC WORKERS AND RURIL HEALTH 
1 

CLINICS 1N TEE ANTI-MALARIA PROGRAM 
t - ? . % 

'There are a number of excellenk reference documents which " - j: 

describe in detail the organization, specific tasks, , and , 

historical background of the development sf health services in i 
Zhnzibar. This information is not repeated fn this document i . A  

; 
except where necessary to support observations (Annex I). 

i 
) .1 C, 

7% .,I 



In brief, the Zanzibar Ministry of Health is responsible for 
the delivery of health services to all citizens of the Island. 
Under the leadership of the Minister, the activities function 
under a Principal Secretary. There are three major divisions-- 
Hospital Services; Planning, D e v e l o p m e n t ,  Administration and 
Fiaance; andl Community Health. The Halaria Control Program is 
under the responsibility of decentralized organization system : 

which includes three regions an U n p j a ,  (North, West and South) 
and two regions on Pemba ( N o r t h  and South)- The Malaria Control 
Program follows a similar pattern in its operational services 
(See Ranex 111). 

In addition to four hospitals and the cottage hospitals, the 
Zanzibar primary health care network consists of 73 health , 

centers (dispensaries) located i n  rural and peri-urban districts, 
including 38 on ~ n g u j a  and 35 on Penha. H o s t  of Zanzibar's 
citizens live within an average of 6 km distance of . such r 
institutions. These centers provide a combination of curative ' 
and preventive services. The officer in charge is normally a I 

hospital assistant or medical assistant who carries out a w i d e  
variety o f  curative and preventive functions, H o w e v e r ,  it was 
obsemed by the Team that this officer is primarily engaged in I 

curative actions. There are maternal and child health cCKCfI) 
activities functioning as a program w i t h i n  these health centers, 

I 

The malaria control activities are at present being carried j 
out on a vertical basis, and the implementation of operatronal j 
field activities is not shared by the primary health care (PEC) : 
system, except for treatment of clinically diagnosed cases and ; 
some health education efforts. me permanent staff sf the I 
anaxaria control project (MCP) holds positions with the Hindstry ; 
of Health (MOE) . e integration of its staff  f n a broader 
health function is eased as the ZMCP moves towards integration ' 

w i t h i n  PRC. 

The process of integrating malaria control activities; into : 

general health services has been going on in various countries , 

far a decade or more. During this period, a number of lessons j 
have been painfully learned by countries where malaria fa art 
endemic problem. Among the more important lessons learned are , 

that 1 there must be a functioning, well-qualified central ! 
malaria unit within the MOH prepared to develop policy, provi&e 

' 

technical guidance, carry out evaluation, and act as a central I 

support group for funding, and specialized technical personnel to 
' 

ass is t  otber levels of the PHC system: ( 2 )  integration of malaria j 
control within a general PHC system should be carefully 1 
considered if a widespread program sf vector control is to be 
carried out, as the PKC system is not set up to plan, implement ' 



and evaluate such programs withgut specialized technical and 
operational support: ( 3 )  the country must pr ior i t i ze  the 
importance of malaria w i t h i n  its dPsease control activities and ' 

determine a national policy, e how much malaria is 
economically, socially and politically acceptable) and detfelop a 
firm strategy to m e e t  that policy; and ( 4 )  the PHC systea alone, 
in ~alaria situations such as Zanzibar, w i l l 1  not influezice me 
&isease prevalence to any great extent, but can provide prompt : 
clinical relief to malaria patients, 

There are numerous examples of poorly planned integration of i 
malaria control senices i n to  PHC systems, resulting in massive I 
epidemics and emergency situations. Basic to such integratdan is r 
a well-prepared plan that has been created by a knowledgeable/ 
working group over time, w i t h  specific adaptations to f i t  the , 

indLvidual countryts health needs, The Team urges such a plan t o '  
be carefully developed and approved. Experience has also shown: 
that in order to begin such a planning e f f o e ,  it is necessary to: 
have an analysis of the status of malaria and its epidgmiological~ 
pattern. I 

Through an epidemf ological approach, the disease can be i 
stratified, appropriate technology selected, and organizational 
adjustments considered, The strategy developsent inczudes a i 
variety of comgonent~ inclueing (1) dlefinition of the problem and! 
feasibility of maintaining a level of control : (2) identification / 
of goals and objectives in tens of public acceptability; (31, 
identification of available howledge; ( 4 )  definition of' 
infrastructure levels in the health sector where suppakt and. 
referral staff  should be established t (4) necessary monitoring 1 '  

and information systems; and (6) what specialized services are to; 
be established for prevention and .control services (Lee.,! 
entomological and parasitological activities), 

With a strategy in mind, a period of reorientation &; 
training of malaria control and health personnel is required., 
Such training is to be provided to all health workers in thej 
community, as well as those health workers involved in .(I) 
technical support; (2) referral system fox the treabent of' 
severe cases: (3) epidemiological services; (4) persoruleli 
invo1ved in drug monitoring; and (5) epidemic response to foeall 
outbreaks* Clearly, there is a continuing need to generate! 
scientific and technological knowledge and to apply it within the: I 

health system - new tools for diagnosis, chemotherapy, ~rubologyj 
and vector control. With the pxovisicrn of a strategy and thei 
in i t ia t ion of training and support for research and development,: 
it is now necessary to select the appropriate malaria ,contarolj 
measures to be carried out at the PHC level. 



The primary responsibility of the PHC system i s  to provide , 

for the diagnosis and treatment of cases and to support ' 

individual and collective activities far the prevention of 
malaria. Diagnosis and treatment can be carried out by eormtlunity . 

hospitals, health centers, malaria cl inics  (such as developed in 
Thailand), volunteer drug distributors (India, Nepal), and , " 

volunteer surveillance agents (Central and South America). I 

Individual efforts encouraged by health education can be ! 
increased to support malaria clinics and mobilize community , 

support. Special anti-malaria protection for pregnant women, i 
infants and children can be developed, such as the present HCK j 
c l in ics  in the Zanzibar PHC system. It should be noted that : 
chemaprophylaxis in children under five is no longer xecomended. I 
specific instructions fox clinical use of chlsroqnbe, i 
anodiaquine, sulfadoxine-pyrf~llethamhe~ mef loquine (where : 
applicable) ; quinine, and pximaguine, as well as cKkmoprophylaxis 1 ~ 

are to be standardized and distributed throughout the PHC system - 

far use by assigned personnel. 

Support, referral and technical orientation systems for : 
malaria control to i m p l e m e n t  the strategy now need t o  be pat ink0 f 

place in accord w i t h  the level of  control required. Arr j 
organizational structure and necessary support systems leading ; 
from the central level to me community base, and individuals ' 

i within the structure are to be established and bpPemeentcx3. I 
Included In this organization are referral systems, training ; , . 

schedules, vector control and measures to P i n t i t  man-vector ; . 
contact. Such measures might include use of bed-nets. residnzd. 
spraying, control o f  zaasquito breeding places, integrated conkroli : 
and intersectorial cooperation. 

f 

The present plan of the MOH is t o  retain a central &laria 1 
uni t  which contains a support system for the PHC system, Thie 1 
assignment of malaria control expertise at -e reg%on& and 
district levels also appears to be a sound acceptable mechanism 1 

for Zanzfiarls PHC development activity. Ht is certainly 
appropriate that there should be funding available to adequately i 
support this specific malaria activity. In summary, the re%e of 
PEC in malaria control activities must be d e v e l o ~  carefully by 
national authorities through the planning and creation of a long- ; 

term strategy suitable t~ national needs. f n  the case of : i 

Zanzibar, where the present status ~f malaria would overwhelm a : r 
pH@ systeoa, it appears that a strong centralized malaria c~ntrol  ! 
unit will. be necessary far the future to guide antimalarial ' 

activities w i t h i n  the PHC structure. Every opportunity to apply ; 
new technology should be use4 to provide a more efficient: and; 
cost effective operation. I 



5.1 Epidemiolosical a ~ d  En%omoloqical Report 

5.1.1 Epidemiological Reporting and Rraluacion 

5.1.1.1 Until prevalence rates decline to 3 percent or less in 
the 2-9 year age group. malhriometric surveys -- conducted each 
year between June and A w s t  in the same viLlages covered in 1985 i -- should form the basis far evaluating program effec%iveness. 
5.1.1.2 The present s p t e n  of ACD activikies is unregulated and , 

unsupervised. Malaria agents should not collect slides from 
suspected malaria cases because the results of slide examination 
are not being used for treatment or evaluatioz~. 

5.1.1.3 The ZMCP should corrti~ue to be responsible for ' 

monitoring the malaria situation, and for evaluat.ing the 
effectiveness of control measures. 

5-1.1.4 The fMCP shcmld consider requesting periodic eeernal . 
epidemiological evaluations as an important aid iil guiding 
program activit ies ,  

5.1.2 Entomolsgical Reporting 

5.1.2.1 Entomology personnel in Pe-a shoulil be maouraged to 
r e v i e w  and analyze the data from their field activities, but : 
complete. detailed mzportrs shogld be forwarded C-o ZWQ) : 
headquarters to permit analysis and ccmparison w i t h  Unguja  data ; 

for the formulation of the m o s t  appropriate strategy. 

5.1.2.2 FolXowing the preparation of much-needed guidelines for 
I 

j 

the operation of mosquito insectary, detailed records and rgorts 
should be maintained documenting insectary procedures being used, 
and quantify* the daily production of anopheline larvae. pupae, . 
and adults. 

! 
5.1.2.3 V i g o r o u s  measures should be taken to ins- the 
accomplishment and raportirig of the monthly night-catching aab I 
other activities in each of the indicator villages in W n g - l j a  and 1 
Pemba. L 

I 

I 

5.1.2.4 The results of anophelina susceptibility tests ~hould be i 
recorded on the standard kgO forms, w i t h  informfion copies being j 
forwarded to the WHO Regional O f f i c e  and Geneva Headquarters 
throuqh the local WHO representative. 



5.2 Laboratarv Services 

5.2.1 Re-checking of positive and negative blood-slides should; < 

be improved in quality and quantity. At this time, only 14 
percent of positive slides and 1.3 percent of negative slides are, 
being re-examined. 

I 

5 .2 .2  Laboratory services should be provided directly in the. 
Out-Patient Departments (OPDgs) of all hospitals. 

5.3 Vector Control Operatien 

5.3.1 Spraying operations must be planned fo r  each year, and for' 
each round, well in advance. Only in this way can insedticides; 
be ordered and distri.buted, or equipment be put into shape or; 
ordered, to ensure adherence to the established spraying; 
schedule. Proper planning of the spraying operations requires! 
the completion of geographic reconnaissance (G.R.) &ad its: 
periodic updating (G.R. is also needed for entornologic and' 
epidemiologic work) . I 

5.3.2 Training af the operational staff must be a cozitinuousj 
process. All operational staff, and especially those at1 
supervisory level, must participate in comprehensive, specialized. i . 

courses on geographic reconnaissance and spraying operations: 
These caurses must include substantial proportions of Field work,/ 
with "hands-onw practical experience. 

5 . 3 . 3  F i e l d  operations can be organized in a more practfcak, 
manner if four or five smaller base camps are established in 
district or regional centers. 1 

I 

i 
5.3.4 It is strongly recommended that squad chiefs or district 
malaria officers direct the weekly measure of the nozzle tii 
discharge rate from each spray pump, to ensure the application of . 

the recommended dosage. 
? 

The handling, servicing and naintenance of spray pumps must 
be improved. If spraymen are transported in a four-wheel drive 
vehicle, racks should be installed to hold the spray pumps firmly 
and avoid serious damage when travelling over rough roads. 
Similarly, shelves must be provided in the store for tha spray 
pumps when they are not in use. As soon as any spraying cycle is 
finished, a complete overhaul of the spray pumps should be made, 
instead of storing them until the next spraying operation is 
scheduled. 



Each sprayer should be numbered in a permanent fashion, and , 

one card should be prepared for each unit, for notation of its 
history, including a11 repaixs and replacement of parts. 

A follow-up is recommended with the manufacturer for 
remedial action concerning the leakage encountered at the 
junction of sprayer tank top and the cmec-tion of the dip tube, 
During the checking of all spray pumps for the next: spraying 
cycle, a detailed record should be kept of this leakage or other 

I .  ' 
mechanical failures of the units. 

5 . 3 . 5  Pick-up trucks -- especially those with long wheel-bases -- .are more practical for spray operations than station wagons. 
In pick-ups, the much-needed racks can be installed to support : 
the spray pumps, In addition, to ensure that the householders ' 

protect themselves, children, animals, and foodstuffs, they 
should be advised to ventilate the house for a minimum of one- ' 

balf hour after spraying before re-entering their home, 

5.3.6 Suitable nozzles must be used for applicatibn of : 
larvicide. The recommended one has a hollow-cone pattern for 
discharge at a rate of 150-200 ccjminute at a pressure of 40 1 

Lawicidirrg in and around Zanzibar Town should be selective. : 
The existing breeding places must be mapped w i t h  great care, and ; 
classified for  each type of cost-effective control measure (see 
paragraph 3 . 3  above) . This w i l l  reduce any unnecessarily i 
repetitive application which is costly in terms sf time, labor, ! 
and money. I 

5.3 .9  ~iological control of malaria vectors through the ,use of 
larvivoxaus fish on each island must be promoted and implemented 
through corn-unity action. It is recommended that the services of i 
a field-oriented i~hth~oiogist with a taxonomic background be i 

sough to carry out a survey in Zanzibar to identify any native j 
laxvivorous fish, . The specialist should be capable af training ; 
the appropriate ZMCP personnel concerning the breeding, rearhg, 
and distribution of any appropriate species, 

5-3.8 In the field of environmental management, legislation is 
needed to counteract procedures which are producing mosquito ! , .  

breeding places: excavation, overflow of household w a t e r ,  1 
leaking mains, rice plantations within c i t y  l i m i t s ,  ctc. ; 
Zanzibar already has legislation for this specific purpose (See 1 
Annex I, Laws of Zanzibar references). Many lawiciding problems~ 
may be avoided or eliminated if this legislation is updated and: 
emf orced . 



In rural areas, the People's Councihs in the communities are 
not yet being mobilized to eliminate mosquito breeding places- 
The ZMCP must be in a position to provide technical assistance. 
for such activities. It is hoped that a technical officer or an ' 
engineer may be found within the MOH or recruited by the ZHCP f a r '  
this purpose. 

Inasmuch as rice production in Zanzibar is being encouraged ' 
and expanded, attention should be given to its possible role as a :  
source of potentPal vectors of malaria. f f the paddies. are : 
canf irmed as breeding places, the MOH and the H i n i s t r y  at ; 
Agriculture might well explore any means of solving this problem. ; 

Because of the threat of anophelfne resistance to, the; 
insecticides now in use, and the high cost of newly devel~ped 
effective insecticides, attempts should be made to promote; 
environmental management (E.M.) measures for vector control,. 
E.H. could be implemented by individual households as well as by, .. 
community action if some technical assistance is available f r o m ,  
the health authorities. 

5 . 3 . 9  The presence o f  ultra-low volume (DLV) machines in: 
Zanzibar will be useful in event of any vector-borne disease: 
epidemic. Because of hard currency cons&aints for the purchase: 
af ULV formulations of insecticide for effective applications,; 
the non-availability of trained personnel, and lack of spare: 
parts to operate, maintain and repair the U3tV equipment, routine, . 
space spraying for vector-borne disease control is not advisable.' 

.; ' 

A repair shap for spraying equipmeat and machinery should be; 
established. A mechanf c should be specially trained to m'ainkaini 
and repair existing ULV equipment- I 

5 - 4  Health  ducati ion 

5.4.1 Increased health education in malaria control and 
prevention is strongly urged. Such education would +imrolvei 
schools, the political party structure, comaunities , members of 
the ZMCP, the NOH, and other government and private agencies. I 

5.4.2 The Team suggests that District level one-day workshops be! 
organized with comunfty and political leaders to discuss the 
malaria problem in Zanzibar and to provide information on; 
environmental management, importance of proper treatment, and; 
acceptance of spraying. I 

1 .  

5 . 4 .3  ~nter-sectorial cooperat ion should be and 
I 

i 

I 



strengthened in the production of educationzl material for the 
public in general and school children in particular. The 
material being produced should aim at informing the public 
concerning the cycle of malaria transmission, and about measures 
which can be carried out individually and collectively to reduce 
the risk of transmission. 

5.5.1 Training aspects of the j o in t  GOV/MCP effort are 
considered a priority. While considerable achievements have been 
made in this area over the last two years, much more is required, 
especially for in-country training of operational. and 
entomological personnel. Use of technical assistance for such 
training should be considered; t he  emphasis, however. should be . 

on GOZ/HCP personnel doing the training. 

5.5.2 Training in malaria control basic methodology and purpose 
is urged for MOH personnel in order that they can assist more , 

effectively in this national effort- 

5.6 Administrative Manaqement 

5.6.1 The ZMCP should request short-term administrative/supp1y , 

technical assistance to train personnel and assist with the 
following projects: 

a. Review all stock cards, develop complete descriptions/ 
specifications, and set re-order control levels. 

b. Set-up complete PIO/C f i les  and transfer quanti:ties : 
ordered but not yet received, to the appropriate stock ! 
card, and thereafter record quantities due-in on the . 
date they are ordered. 

c. Re-write order processing procedures to accommodate . 
current conditions. I 

d. Initiate an inventory of non-expendable items arid; 
establish custodian receipts and stock record cards. ! 

5 .6 .2  ~omunications should be coordinated between ZMCP and the 
USAID/Tanzania Procurement Specialist to resolve the problems 
cited above relative to export documentation, expediting, and 
item identification. Frequent one-on-one meetings between zMCP 
supply personnel and the USAID/Tanzania Procurement Specialist 
a re  recommended during which they will develop adequate purch.aoe 
descriptions/specifications to be used before any item is placed 



on a PIO/C. X f  necessary, they will also ensure receipt of 
status/shipping - h f  omat ion and export documentation, and w i l l .  
hand carry such docume,ntation from Dar es Salaam back to Z M C P  and 
to the Custom Clearing Office within the Ministry. 

5 . 6 - 3  An Export Shipment Status Record should be established 
that records sequentially for each line item or group of i t e m s  on 
a PIO/C the data ordered, purchase document 'number, export 
invoice number, ocean bill number, name of vessel, ESD, ETA, 
port, and date received. 

5.6.4 The adanfnistrative and technical sections af the ZMC@ 
should assign "form numbersM to a l l  forms used in the program. A 
special procedure and forms control register has already been 
developed and should be put into operation. Reproduce without 
change all conventional forms (e .g . ,  WHO Forms) where these are . 
globally or regionally recognized. Reproduce and store a l l  forms 
in the General Supply Warehouse in anticipation of future use, 
Set up stock cards for all foms to record use, and establish 
controls to reproduce forms pr io r  to exhaustion of stock,, 

5.6.5 A l l  1982 and older vehicles, most of which are - in only 
fair condition and have logged more than 6 0 , 0 0 0  km, shouXd be 
replaced. 

, - 
5 . 6 . 6  ZMCP has requested 19 new vehicles, including replacement 
of 1982 and older vehicles (See Annex III,6.3). This requirement 
can be reduced to 16, 

a, Three (3) new 3 1/4 ton Isuzu trucks should be reduced 
to two (2). The present fleet of four t ~ c k s  augmentep 
by two new trucks and the use of fsuzu pick-ups should 
be adequate t o  transport a l l  insecticide needed durinb 
the spray cycle planned in 1987. , 

I 

b. Cancel two (2)  Isuzu pick-ups intended for uke by We 
two Pemba Regional Officers who are now using 1982 Land 
Rover station wagons. When these are no longer 
operable, these officers can use Ronda motorcycles for 
their supervisory activities. 

5 . 6 . 7  A responsible driver should be assigned to every vehicle 
to ensure regular repair and preventive maintenance. 

5.6.8 Motorcycles and motorscooters should be garaged at the 
close of each work day employees and should not be allowed *o 
take them home, 

I 

1 



5.6 .9  Drivers must be reapoasible for recording all preventive 
maintenance performed on their vehicle in their log books. T h i s  
should be recorded on the bound pages of the log book, 

5.6.10 Copies of a11 job orders and repisitions for spare parts 
should be filed in an individual vehicle fils folder,: and 
permanently maintained as a historical repair record. 

5.6.11 Newly constructed vehicle repair facilities located 5 km 
from the center of Zanzibar T a m  in the new Mwaanakderekwe 
Industrial Area, including a garage, office space, and spare ' 

parts storeroom, are scheduled to be completed in Unguja and , 

Pemba by September 1986. A spare parts  storeroom Layout' and , 

atrangements of spare parts by l*grougsw e . ,  electrfcal, , 

transmission, englne, etc,) on appropriate shelving (open, , 

special drawers, and bins which the ZMCP has available) should be 
planned well in advance of the target occupation date. Space 
permitting, the "planqt should al.locate shelf space f ~ s  bicycle , 

and spray pump paxts, storaqe of pumps in good conbl.k"cin an6 ! 

those to be repaired, and a space far a pump repairman. The 
program may consider requesting three months of transport 
technical assistance because of the priority of this important 
advance planning and implementation, 

5.6.12 Recurring survey actions should be scheduled regularly to , 

remove, by sale or disposition, unusable worn-out spare parts ' r , 

returned to the warehouse by mechanics. 

5.6.13 Upon completion of the relocation of spare parts 
new garages, inventories should be taken to update the 
supply and spare parts stock record cazdo in both want 
description. 

5 .6 .14  On a priority basis, review and reconcile with USAID/ 1 ! 

Tanzania a l l  items open on all PIO/Cvs and those items requested I 

that are not yet placed on PIO/C to determine if the item and 
quantity requested is still essential to the needs sf the , 

program. Cancel or change items ordered as appropriate. 

5.6.15 Automotive tires and chl~roqukne in x i g i n a l  shipping 
containers obligate 95 percent of the available bulk storage 
space in the general supply warehause. Lt is reccmended that 
the ZMCP immediately search for temporary, ecsncjraica3, secare 
space for the tires elsewhere, and transfer the chlowoquine to + 

the ministry general stoxe. This would relieve the cramped:space 
situation and would allow warehouse personnel time to rearrange 
some stocks and perform some housekeeping prior to the spare 1 
parts relocation in September 1986, 



5.6.16 A special effort should be made to unpack original . 
shipping containers containing multiple i t e m s  received on P I 0 / C 7  
shipments that were received some time ago in order to prepare 
receiving reports far USAID/Tanzania. To simplify and expedite 
preparation of these receiving reports, prepare a form: 
satisfactory to USAID/Tanzaaia and consider using a copy ,of the 
PIO/C (or purchase document if available), appropriately marked 
with quantities received, to serve as an attachment to a :  
receiving report f om. 

5.7  Use of A~tirnalarials and ~unreillance of Parasite ~uscevti- 

5.7.1 Minimizing the risk of resistance developing to! 
alternative drugs is essential, This can best be done by, 
ensuring that these drugs are only used when specificallyj 
indicated for treatment. The widespread and almost uncontrolled5 
use o f  Fansidar in  Zanzibar hospitals well may lead to 
unnecessary resistance to this important but expensive drug. I 

The MOH and the ZMCP should strongly consider the recall of' 
Fansidar from the hospitals and storage of all Fansidar in- I 
country by the ZMCP for  control purposes. This drug should only; 
be use6 in those cases where the infection is unresponsive to, 
chEoroquine or amodiaquine. The Team urges mat e ZMCPr 
carefully monitor the storage, distribution, and clinical use of; 
Fansidar , I 

5.7.2 Chloroquine should remain the f irst-line drug for : . 
treatment. Alternative drugs such as Fansfdax and ~etakelf5.n; 
should only be considered as first-line drugs for  treatment of! 
infections in very young children when R-3 resistance to: 
chloraquine has been da~onstrated in more than PO percent 02; 
children tested in adequate in vivo field testa, I 

5.7.3 Determination and continuous monitoring of the extent and: 
degree of resistance is essential if a rational policy for the/ . . 
use of drugs is to be developed. In vivo chloroquine sensitivity; 
tests should be done annually in the same localities where such; 
tests were carried out i n  1982-1984, It is urgent that) 
susceptibility to other drugs, including modiaquine. quinine, ) 
and Fansidar, should be assessed before the end of 1986. . I 

t 
1 

5.7.4  Chloroquine should not be used for chemoprophylaxisi 
because it is very unlikely to reduce morbidity or mortal'.ily du* 
to nalaria in Zanzibar, and it may further accelerate chloroquind 
resistance of p. falciparum. 
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5 . 8  Entomolosical Services 

5-8.1 Inasmuch as the 1985 ancapheline susceptibility tests w i t h  
DDT on Pemba showed mortalities equal to, or higher than, the 
equivalent tests on Unguja, it is recommended that extensive DDT 
test series be conducted soon on b ~ t h  islands. 

I 5 .8.2 It is urged that the monthly night catches be resumed in 
south "indicator villagesgg ((Makunduchi) , inasmuch as' the I I' 

noteworthy anopheline negativity to date may reinforce the ZMCP ; 
awareness of the ecologic differences characterizing tha t  1 . . 
coral/lime area -- differences which, along with essential i 
epidemiologic data, may dictate a strategy distinct from that on j 
the rest of ~nguja. I 

5.8.3 The monthly night-catches in each o'f the four Unguja 
lffndicator villages1' provide useful information regarding I 
anopheline habits, but are inconclusive because of the frequent I 

interruptions in execution during the past 22 months. It is ! 
suggested that administrative measures be taken to ensure the ' 
maxinam possible numbers of monthly studies in all of the 
"indicator villagestq in bath Unguja and Pemba. 

5.8.4 The ZMCP insectary has never produced enough' DDT- : 

susceptible adult anophelines so urgently needed for the bioassay 
tests to deternine whether spraying o f  inside walls remains , 

effective* Xt is reeonmended that  the conditions responsible for / 
this shortfall be studied and corrected. 

I 

5 . 8 . 5  Because the identity of mosquitoes breeding in ricefields 1 
in Zanzibar is not known, it is suggested that entontology i 
personnel, following the appropriate ZMCP/MCH contacts with the I 
Ministry of Agriculture, make larval collections and accomplish I 
rearings in the insectary to determine what anopheline specLes, 
if any, are breeding in that habitat. 

5 .8 .6  Because of the importance of the entomological activities ' 

treated in 5 . 8 .  X through 5 - 8 . 5  above, and due to the rather : 
irregular record of acc~nplishment o f  these activities, tit is 
recommended that the short-term services of a field entomologist i 
be contracted to upgrade the level of that discipline withkn &e 1 

ZMCP by dentonstrations and "hands-onff training. 
$ 

5.9 Intearation of Services 
- 

5.9.1 The Team endorses the integration of the ZKCP with the , 
Primary Health Care (PHC) during the next Five Year Plan, but 1 
draws the attention of the Ministry of Health (MOH) to the need : 

r 
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for a well-developed strategy, detailed training schedules for 
both GO2 and ZMCP personnel, a central malaria control uni t ,  and 
a clear national policy on malaria control, including increased 
intersactorial cooperation, ta successfully accomplish this 
organizational step. GOZvs plans to form a working committee on 
this integration process are encouraged. .- * 

I 

- "  

5.9.2 Dispensaries should be the primary delivery system of : 
malaria treatment w i t h  referral to cottage hospitals. 

< " 

VI. P R O O M  PROGRESS IN RECATION TO THE A . I . D .  ASSISTANCE AND - .  
! 

OBJECTIVES DURING THE 1984 - 1985 PERIOD 

6.1 Present Proaress Toward Proiect Obiectives 
1 

. ..." 
r ' 

I L 

The project goal is to assist Zanzibar in developing a 
health service system which can improve the health status of the ! 
people sv'ticiently for them t o  enjoy life, participate fully in ' 

*>  community development activities, and contribute to the goal of 
self-reliance. % Q 

The project purpose is to reduce the prevalence of malaria i J 

on Zanzibar to a level at which it no longer constitutes a Gajor 
health problem, through the adaptation of known control nethads i 
to local conditions in such a way that the Government of ~anzibar 1 + .. 

. - ~. 
&- will be able to maintain effective control with its own 1 t . < 

$ ,  resources. $ ,  

I ,? 

< ~ The end-of -pro j ect status (EOPS) has nine specific targets. I . .., 
- \ 

These targets are listed below and an evaluation of the I 
activities of the ZMCP to accomplish these targets is provided to ' 

' ". 
demonstrate progress towards these objectives in the 1984-1985 ' 
period- 

Present Status - cL EOPS i 
I 

I. Malaria parasite rates as The malariuxaetric surveys indLcste - 
determined at the end of a lowering of infant parasite t 

the project by malariometric rates over the project period from 
surveys are not to exceed me 50-40 percent to approxhately ; 
3 percent in children 2-9 28 percent on Unguja  North and 7 

percent on Unguja South. The years. 
parasite rates in the 2-9 age grou6 
in I985 w e r e  35 percent on Unguja ' 

and 33 percent on Peniba, according; 
t o  malariametric surveys. It I 

appears that the 3 percent goal will .: 
not be reached, I 

I 

I 

t 



EOPS - Present Status 

2. Organized and operating The larviciding program has be 
larviciding programs are in its program but a great dea 
place in Zanzibar Town, organizational work is requ 
Chake Chake, W e t e ,  and ensure a cost-effective opera 
Mkoani. Program has mapped A viable w o r k  plan needs to be 
permanent breeding places, developed. Approximately 15 
a regular written scbedvle people have been trained in larvi 
of work is used, and 90 ciding techniques. Biological 
personnel have been trained cor-trol and environmental managem 
in larviciding techni~~es. were not initiated, 

3. An ultra-low volume (ULV) A ULV program is in the pro 
program has been developed, implementation but work plans based! 
with a clear policy and on technical assessment have yet to: 
program guidelines, a work be developed. A~proximateXy I2 
plan, and 20 ULV operators operators have been trained. 
trained. 

NOTE : Entomo~ogical surveillance . -  
required in both items 2 and 3 .  

4. Residual spray cover in a. Unquia 
target structures is no April 5 - December 19, 1984, 
less than 85 percent during reported 91.5 percent, total 
any given round of spraying. coverage. 

b. February 9 - April 12, 1985, 
reported 91.5 percent cover 

c. Pemba 
October 10, 1984 - May 18, 
reported 98.43 percent total 
coverage. 

MOTE: In the absence of a compl 
geographical reconnaissance EG. R. 
house coverage figures are 
questionable. 

5. The out-patient malaria a. Malaria represented 33 percent ; 
attendance rates in hospitals of all hospital admissions in . _ . I  

the four hospitals and 27 and health c l i n i c s  should " I 

I 
not exceed 10 percent of percent of all hospital recorded . 

deaths in 1983, total patients in attendance. , 

'ep 

b. It is estimated that malaria , 
represents 29 percent a5 OPD 

' ! visits to dispensaries. I .3 
I -.-s 

5,: 



EOPS 

The malaria case fatal i ty  The case fatality rate is given as 
rate (laboratory-confinaed) 10 percent in the projected 5-yea7 
in hospitals and kealm plan, It is believed that a 4 1 . 

c l in ics  should not exceed percent rate is m o r e  suitable andi 
0 . 4  percent. obtainable. , 

Ninety-five percent of a l l  Not accomplished; the ye& believed < .  

houses in rural areas sf the that ACD is of marginal value at i 
country axe visited by the this stage of the program. . 
malzria active case detection , 

(ACD) agents at least once ! 

per month, I 

One hundred percent of all 
GOV health institutions have 
received directives 
describing the appropriate 
drug treatment schedules 
for malaria and are fully 
supplied w i t h  malaria treat- 
ment schedules and preven- 
t i v e  drugs. 

An adequate system of 
technical and opexational 
evaluation is in place with- 
i n  the program w i t h  trained 
supervisory staff. 

An interministerial malaria 
control committee and a 
technical advisory committee 
will be formed and will meet 
quarterly. 

The Team found that such instnc-1 
tiom w e r e  generally available at! 
the health institutions visited, 
except Bwejuu Eealth Centre in 
south. Adequate drug supplies 
w e r e  available a t  a l l  institutions 
visited, 

I 

T h i s  area needs great improvemen* 
and an annual. plan of action which , I  

includes targets. 

Interministerial comittee formed 
and met on January 16, 1985 and t "  

July 24, 1985. The technical I 

advisory committee has not been + 

foxmedt . 
L 

I 
6.2 Present Situation with Resard to A.I.D. Paoiect Innuts 

The Agency for International Development A is; 
providing a series of project inputs to assist the 602 .in its: 
antimalaria efforts. These UIP inputs are evaluated up to the; 
period through January 1986 to illustrate progress in providing: 
this mutually agreed support to the GOZ. 

I 

I 

I 

I 
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A.I.D. Inputs Present Status 

Technical Assistance (TA) 

a. ~ r o v i s i a n  of 4 . 5  years Twenty-one months of service 
( 5 4  mos.) of long-term provided, Approximately 40 , 

TA. months w i l l  be provided 
through L i f e  of Praj ect (IX)P) . 

I 
b. Approximately 4 0  persons Approximately 12 person monthsi 

months of short-term have been provided to  date. 
consultant services are It is estimated that 15 slonthn; 
to be provided. of TA will be used over LOP. : 

I 

Traininq : 

a. Participant trainis 

Six senior project O n e  MPH completed; one MPH 
personnel scheduled for in progress: four MPH - 

degree training (3-MPH, scheduled mid-1986. 
2 M S c  (Entipara) , 1 M S c  
( E P ~ )  

b, International conferences 

Director, Dep. Director, Meeting in Malawi (1985) 
and contract znalario- Meeting in Hawaii (1985) 
Pogist to attend. 

c. Studv tours to Third World Countrfes I 

Nine ZMCP staff to 6 to Sudan-3 w e e k s  
participate in 3-6 week. 4 to Nairobi-5 weeks  
study tours. 5 to Philippines-lO weeks 

4 to Philippines-4 weeks 
5 to India-4 weeks 

3 .  Commodities 

a, vehicles and spares 

A.I.D. will provide 30 Twenty vehicles. eight 
4-WD vehicles and 528 mutorcycles, Honda 1000; 
2-WD vehicles, spare Basjaj motor scooters have , 

parks, drugs, office been provided. 
supplies . 

! 

I 

I 
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A.I.D. Inputs 

A . 1 . D -  will also provide 
ten (10) replacement 
4-WD vehicles in 1986 
and one 3-ton truck. 

b. Computers 

Present Status 

Under review axe 19 vehicXes . 
including three trucks and I 

10 motorcycles; 150 bicycles , 

are also to be procured. 
1 

I 

Two computers w i l l  be m o  computers purchased. 
purchased to store One computer not fnstalled. , 
malaria-related data, 
control program accounts, 

I 

and will be used as 
word processors. ! 

c. Communication svstem i 

A communication system  his activity will not be 
between the Islands, carried out under the project: 
ZMCP Headquarters, and 
the mainland consisting 
of four radios will be 
iastalkedc 

4. Construction and other costs 

A.I.D. will finance U n p j  a: The plans are now 
construction of a small approved and the building 

should be available by warehouse and garage, a 
storage facility anUnguja, Sepkember 1986, 
and a small garage on Peaa.  

Pemba: Same as U n g u j a .  t 

, 
VII. FUTURE RECOMMENDATIONS TO Aa3C.D. FOR ASSISTING %MCP 

THROUGH SEBTEBER 1987 

7.1 The Team recommends to USAID/Tanzania that the fallowing . 
actions be taken to improve the USAID Project over the :life of . 
project (LOP) . 1 

1 .  

7 , l . l  TJs~ID/Tanzania should finalize on an urgent basis a14 
outstanding ZMCP procurement orders. ZMCP should carefully 
review as soon as possible each i t e m  ordered to ensure t ha t  the 
proposed purchase is justified and in accordance with the tern$ 
of the project agreement amendment. This final review should b& 
made jointly w i t h  the ZHCP,lMOH officers concerned. 
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7.1.2 The training aspects of the USAIL? project are considered 
to be of priority importance. The  training schedules need to be 
finalized, and increased attention given to their successful : 
completion. Major needs were identified for in-coun- training 
of (1) operational personnel and (2) ZMCP/MOP pezsonnel in 
malaria control methodology. 

7.1.3 ~dditional use of technical assistance through the project 
funding is suggested, especially in the fields of entomology, 
biological control and drug susceptibility testing. USAID, i n  ' 
connection with the GOZ, may wish to also consider a request to 
WHO for longer-term field operation technical officers. 

7-1.4 USAID should follow up with ZMCP to ensure that ; 
susceptibility tests  to alternative antimalarial drugs, including i 
amodiaquine and Fansidar, are carried out before the end of 1986. ' 

7.1.5 Recommend approval to procure five Land Rover station' 
wagons, f i v e  Isuzu 4x4 pick-ups, four Isuzu 2-cabin 4x4's, and ' 
two Isuzu 3-1/4 ton trucks, 

7.1.6 Provide two-week administratfve/supply and three-month / 
transport technical assistance to ZKCP; the latter to ass is t  in 
planning and implementing the relocation to the new garage. 

7.1.7 Provide ZMCP with a current procurement status report on ; 
all open incomplete PIO/Cs,  and a report by PIO/C of the orisinalm 
amounts obligated, amounts committed and disbursed, and the' 
amounts available for deobligation so that the program can begin 
to determine the funds still available to cover any future I 
unanticipated procurements. 

7.1.8 Convene as soon as possible a Board of Inquiry to: 
investigate the theft of approximately $8,000  w o r t h  of Land Rover: 
s tat f  on wagon spare parts on PIO/C 62 1-0163-4-10054 towards ' 
reimbursing the ZMCB befoxe end of project (EOP) . 
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