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Mass population movement under 1ts different aspectas, particularly
nomadism and tribal movementsg, create 2 problem in malaria eradication common
to many countries of the world, msinly thosge situated in the Eastern
Mediterranean, African and South-east Asian regions. The importance of this
problem as a complicating factor in the implementation and achievement of
malaria eradication programmes has already been discussed and stressed at
gseveral WHO Expert Committees and Regional Malaria Conferences., Taking
1nto consideration 1ts importance 1t has always been recommended that beside
the ordinary measures applied in fixed villages such as, total residual
insecticidal coverage and surveillance, treatment of posative cases, etc.,
special attention should also be paid to the moving population. In thas
connection the Tth Expert Committee on Malaria, taking into consideration
the several recommendations made i1n the sixth report of the Expert Committee
on Malaria, the report of the WHO study group on international protection
283103t malaria, and the report of the Technical Meeting for malaria eradication
(3aghdad, December 1957), have stressed the importance of:-

"Regular spraying of the tents and temporary huts with suitable insect-
1cide formulations;"®

"Training suilable members selected from the tribesmen as auxiliaries
to surveillance agents wherever possible,"

"Mass drug therapy when the tribes are in thear fixed sites, perhps
by medicated galt."

Having all these basic recormended measures in mind, their applicztion
under tribal conditions should also be considered.
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Several ecological and environmental factors govern the life of *rites
and their living areas (including summer quarter, winter quarter and
1t1nerarles), such ag:-

1- Using either closcd or open black tents made from goat's harr and livaing
in small or large groups scattered among the wmountaing and flit lands 1-6 kms.,
apart from each other, making use of other types of artaficial shelters
(summer huts) or natural shclters (caves, etc.) 1f necessary, according to

the seasonil and climatic conditions.

2-  Prequent and irregular decampment during their itineraries or even during
their seitlement in winter and summer quarters.

3~  Special topography of their living areas, mountains, hilly and extremcly
1naccessible particularly in sumer quarter and itineraries, the existence

of i1nnumerable natural resting places in the deep, stony valleys where the
nomads live or canmp.

4~  Also the itineraries and settlang quarters are kept coastznt during
favourable years with abundant grass, these mry be changed during the un-
favourable years and upon the decision of the heads of tribes by prearrangements
with the heads of other tribes or by renting new pasture lands sometimes more
than 100 kms., far from the normal settling areas.

5- The practice of -~nimal husbandary, and the number of epizootic animals
causing high mortality among sheep also effect the movemont of the tribe so
that for that year at least all of the tribal people or prrt of them will
remain 1n the arei of summer quarters and only few families will move to
conduct the remaining herds to th¢ summer pasture.

6= TFanilly, because of death of the head of the trabal sect, the sect
dissolves as an entaty and the subordaimate trabal men joan other related
trab»+1 groups and adopt their habits and movement cycles.

These factors create many operational difficulties in the implementotion
of the existing anti-malaria measures among tribes, 2is regards the degree of
perfection and accuracy which 1s required for malaria eradication.

Some of the operationil difficulties could be 1isted briefly:-

6.l TFor geographical reconniassance the usual mappang, numbering,
coding and census of the trabal groups and their living quarters are not
samlar and -s easy as thosc recommended zand carried out an the case of
permanent villages,

6.2 The implementation of an accurate total insscticidal coverage of
tentg, summer huts in terms of time and space, the decision of the formulation
of insecticide to be used and freguency of application are exiremely difficult
and not well known, and have to be clarified through special studies;

6.3 Surveillance operations in both actaive and passive aspecis, or
any other type of regular arnd periodical parasite survey, could not be
performed eisily and routinely among tribes
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6.4 The administration of =ntimnlarial drugs in the usual t2blet form
cannot be carried out rogularly and totaly.

Thus, having 21l the above-mentioned factors and dafficulties in mind,
for the zpplication of any eradication technique such as geographieal recon-
naissanece, residual sprayang, surveillance, drug administration, logasties,
etcs, 1n the case of nomadic tribes, these measures should be modified =2nd be
adopted to the prevailling conditions and faclors and eventually new methods
and approaches can be developed.

In order to clarify the situation of tribes ip Iran and to modafy and
adopt different anti-niliriaz measures to be applied among them, few atterpts
have been made by the Institute of Firasitology and Malarioclogy and some
researches have been carried out accordingly. This research progr:mme 111s
designed first in the form of independent pilot studies which undertook the
study of wvaricus aspects of implementition of:i-

a) Gecgraphical Reconnalssance
b) Spraying of tents

¢} Admnistration of antimalarial drugs either in the form of tablets
or through medicated salt.

We shall give 3 summary of the results of these above-mentioned studies
and describe later the proposcd project for the application of the best methods
selected according to results obtaiined on 2 larger sczle.

a= Geographical Reconnaissance

In the plannming of any malaria eridicaition prograimme among tribes, grett
i1mportance 18 to be placed on geographical reconniissance. In this comnection
not only the unstability of population, the size, pattern and taming of
movement should be studied, as well as the way in which the population is
distrabuted, settlement pattorns, shelter types, farmng and wmy other economc
practices, communications, topography of the areas yhere they live and rove,
may also be of vital importance and have to be carefully studied, mipped aad
recorded.

The study of gcographic-l reconnrissince among tribes an Iran hns shown
th2t none of ihe usual geographical reconnaissance techniques such 25 aopping,
numberaing, recording, etc., recommended for fixed vallages ean be applied for
tribes, and these hove to be nodified to sonme extent even changed completcly.
The following examples could clear the situation: -

(1) For the purpose of mapping, whenever the tribes camp or move,
including winter ogu:rter, sumrer quarter, their journeys back and forth,
eventuilly seasonzal and annual changes, should be mapped. Much caphisis
should be put on atineraries, communications, spotting of the places where
they are accessible ind available, especiailly for purposes of logistics.

(11) In the case of numbering, the usual numbering of villages 2nd
houses 18 not ipplicakle for tribes. Generally a speaking nomadic tribes in
Fars (South of Iran) are composed of the following parts.
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Bach tribe 1s divided into several c¢lans and each clan inte various
nupber of sects; each sect has definite summer ind winter camping sites;
furthermorc each sect i1s divided into daffercnt number of Bonkouh into fow
bors,y exch bor consisting of onc to fave fimilies. The sites of c¢ruping
for these subdivaisions are not constant and vairy within the area especially
28 regards sect. Usually their tents are rrregularly scattered and mxed.
Thus for the murmbering of tents (1.e., families), speciil signs or ~~rks
should be gaven to c¢lans and socts and nurbers and sub-nunbers to Bonkouhs
and fomilies.

(111) For the purposc of rccording houses and shelters, much
emphasis should be put first on "tewporary shelters" nd sccondly on permanent
ones; also natural shelters which may eventually exast in the camping asxte
should be nmapped and recorded.

(1v) As far as gener2l informition 18 conccrned, besides that
recommended for permanent villages,; more informntion should be collected
gpecially as regards ftiming and duration of movement, places and spots where
the tribes could be reached, accessibility of roads and corresponding period
of timc, type of vehicles rccommendcd, ctc.

According to the above mentioned recomnendations as well as other
necessary steps, few scets among some clans of Chashghai tribe (Fars, south
of Iran) have been and are now under geogriphical reconnnissance for the
purpose of specific researches ond pilot projects which are or will be conducted
1t Kazeroun Rescarch Station.

b- Spravang of Tents

In the spraying of tents many questions irise:

(1) Kind, formulation and concentration of insceticide b be
uscd for spraying of tents in order to obtmn sufficient insceticadal -cticn
and rcsidual effect agminst various anopheline vectors with differenit degrecs
of susceptibilaty, even after re-ulair movenent from onc area to znother,

(11) How frequert, vhen and vhore the sclected insccticide should
be uscd, to got maxaimum cfficiency with miniwum efflorts -ond cxpenses.

(111) Whaich orgonizntion should awplemcnt the programme for
opcration.

In the study of efficacy of insecticades on tents many factors should be
considered, such as d2ily movenent of tents, quality of tents, formulation and
residual offect of insceticides and metheod of application.

In this conncction, 2 scrics of field trials wcre performed in Kazcroun
ire> (Fars south of Iran) among various sclected sub-tribes having 2 sufiicient
rumber of tents:

- Using dafferent inscetiexdes: DDT, DLD, BHC, with difierent formwlilions
(W.W.P., solution in keroscne, mixed with gun 2rabic, DLD Novasol, TNC-Rcsin,
etc.) for spriying or impregnation.
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- Using various concentrations: DDT (2-4 grs./sq.m.), DLD (750, 1,000 ng/
3g.n.) and BHC (1,000 ng. Per Sq.li.).

- Using virious tents, materials: Thick (with small holes) used as top
cover of the tent and, thin (with large holes) used for sidc walls.

The results werc cvaluatcd through various checkirg tests such 2a: -

- Chemical estination of insccticide residuce on tents (by taking small
picces of tent miterials 2s scrappings).

- Entomological studies (measuring densities on 1dult and larvae).
- Bio-assay tests (using susceptible ancopholines, 1.6., A, stephensa,

local strain from insectariur for ILD group and A. sacharova, local strian
of thc area, for DDT and DLD groups).

- Teat-hut by release of wild caught 4. sacharovi or loboratory bred
A. stephensi 2nd observation made after 1, 2, 3, 4, 8, 12 and 24 hours.

The results of these field traals are briefly astated below: -

DDT-2 grm./sq.m. sprayed with solution in kerosenc has shown 2 blological
residual eficct of s1x wecks in the case of non-moving tents (more th-n 50%
ki1ll in Bio-assay test) and ruch shorter in the casc of movang tents,

DDT. WWP 4 grm./sc.m. hais shown four weeks cffect for ncn-moving tents
and two to three weeks for moving tents.

DILD 1,000 ng./sq.n. sprayed with soluticn in kerosene, has shown o
residual effect of two to three weeks 1n the case of both movaing and non-
moving tents. (shorter than DDT).

DLD, WP, 1,000 mg./sq.m. or DLD Hovasol 500 mg/sq.m. with six %» seven
wecks biclogical effect in the case of non-moving tents. (60% kill in Bio-assay
test- 90% k1ll in tost hut after 24 hours).

DLD WWP, 500 grm/sq.m. uscd by impregmation of moving tcnts has shown a
longer effect of about two months, (70% kill an Bio-assay).

DDT WP 4 grms/sq.m. (5 gr.% gum ir-bic or 0.5 gr.% aaphodalus) in the
case of movang tent, his shown four to five weck biological effect, (30-40%
k111l in Bio-ossay test).

Tents sprayed with BHC WWP 50% 1 gr/sq.n. or BHEC rosine 25% lgr./sq.n.
have shown biological offect of about two to three woeks 1n the case of non-
noving tents (25-35% ki1ll in Bio-assay). Once the results of spraying of
tents on a preliminary basis were obtaincd, in the second phase of the
programme, these results were applied in few groups of tribes by usang the
most suitsble insccticide and formulation (DID WWP), a2t dafferent concentrrt-
1ons and the results were evaluated according to entomological, parasitoloric.l
and chemicil procedures. These studies proved that in addition to regular
measures applied to permanent settling areas (spraying of villages pricr to
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the movement of tribes, recirculztion after movement of trabes to corplcte
the spraying of newly built houses, ctc., spraying of tents of remarning
tribes and repented spraying of the area 15-30 days before the arrival of
tribes from sumner quarters), the spraying of tribal tents with suitoble
insecticide effoctive against local vector or vectors, is another necessary
step toward the solution of malaria problem 1mong nor-dic tribes. It might
protect them at luast for the duration of their =mvement and short stops at
the sccond-ry summer quarters.

On the other hand, the frequency of spraying of tent naterials arc of
particular imporinance. This should bec arranged according to the dur-tion
of megration and setilement of fripes, the length of transmission season

of malaria in the arca as well as the residual effectivencss of the insccticido
chosen,

The best saitec for implementation of spraying oper-tion on tent materials,
according to our experience in the south of Iran, z2re constant localities
of nomids or their migrntion routcs toward winter and summer quirters, when
the whole tribal group will pass through the same place, usually 2 bridec,
a narrow passage (1sthmus), ete.  These 1mportant spots should be specially
recorded on the rap during geographicnl rcconnaissance of the tribes with
determination of the corresponding date of arrival and duration of stoy.

c- Administraticn of Antimalamal Drug

The mass adrmznisiration of antimalaria drugs could be applied i1n two
dafferent ways, dircct and indirect, The abscnce of =n 1de:l =nti-mpalarial
18 scen from Dr. Bruce-Chwatt's dofinmition of such a drug.

"The ideal anti-rmalarial drug 1s one that comoines the vartues of casual
prophylaxis, suppression, rapid "nd cormplete curative action, sporonticiaxl
effect and impossibilaty to create parasite resistance together wath low
Loxicity, very slow secretio1, palatibility aad (1ast but not least) low
cost®,

The adrministration of the rost sumil-ble existing drugs in any of taesec
two dafferent says {direct and indirect) his certan limiintions and requires
spccific conditions.

The, direct nethod, :1.,e¢.y the mass ndministration of anti-nalarial drug
by neans of tablet or liguid preparation, which has to be done 2t {requont
intorvals, once n weok or once 2 wonth, cncounters nany difficulties.

The total coveraige cinnot be regularly and continuously cnsured even
under the nost favourable condaitions and with controlable groups of people.
In this conncefion the =bsence of ~n accur~te and proper census, the habits
of the people and thear various beliefs, the 2pathy 1nd active antagonisn
of the population, primtive cducational level, n°’cqu te rural health
structures, poor cormrunicaticons causing diflicultices in reiching the pcople
in the approprante time, the prescnce of moving population (Nomadic tribes)
whach interfers wath the periodic and regulir distribution, 1nd niny cther
difficulties, have to be comsidered. ¥Moreover the nccd for an ~ppropriate
xnd odequate orgomiz tion corposcd of qualified and relaable agents, super-
visors ~nd evaluitors, will prove such zdministration to be very expensive.
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The indirect method, by incerporatang thc drug in common salt, 1s & type
of nass drug admimistration which scems easicr to apply and ipparently less
gxpensive. Firgt in 1952 Pinotti suggested combimang chloroquine with
ordan ry tible silt an an atserpt to break tranamission in the Amazon' River
Valley where other antimalzrial nonsures such as residuail spraying or
indavidual drug administration were not attainable. This trizl was carried
out successfully, Later astudics confirmcd the stabilaity of chloroquine
under conditions of storage, shopping 2nd food preparation and showed that
the drug, whoen combined with tablc salt i1n an appropriatc amount, resulted

in conplete suppression of vivax =alariz under rcepeatcd infection by mosquito
baite.

Later on this nethod was discusscd with particular interest at the WHO
Expert Cormittees on Malaria (Seventh and EighthReports) and other tcchnical
moetings and believing in 1ts usefulnsss, 1t was rccormended for those
circumstances where other methods uscd for malaria eradication are not rcadily
applicable and wherce the source or sources of silt are controllable. In
this connection, sevoral programmes cnploying medicated s-1t are now under-
way in Brazil, Bratish Guiann, Ghana, and Cambodia, and are planned for othor
arezxs of the world.

In Iran, the following technical and operational difficulties were found:~

- The development of resistance to both groups of chlorinated insecticides

in A, stephcnsi, the nmain milaria vector of the south of Iran with najor
eprdemic potentaal.

- The prescnce of partly exopmilic vector (A. fluviatilis) becoming
exophagic becausc of outdoor slecping habits of the people during scveral
months of the year.

- Irpossibilaty in having an ideal insccticidal coverage becuse of the
prescnce of either natural outdoor shelters (caves, holcs, cte.) or irregular-
1y created man-made shelters (tents, surmer huts, etc.).

- Shortness of the residuil effect of chlorinated and organophosphorous
insccticides on dafferent surfoces (tent materials, highly sorptive mud, ete. ).

- The prescnce of moving populition (nomadlc trlbes) which interfers wath
the pericdic and regular distribution of anti malarial drugs.

A preliminary expceriment, by using medicated salt (chloroqulnz pyrine-
thaming)was carried out among fow small groups of tribes in Kaezroun (Fars-
south of Iran), since September 1959 with the following aims:-—

- To study the possibiality and method of regular admainastration of this
mgthod among stible and particul-rly —oving population (tribes) in an
cffecetive and uscful way.

- To ewvaluate the effect of this nmcothod on parasitaemia and its value on
interrupting malaraa transmission,



EM/ME-Toch.3(2)/18
Page B

- To clear nany other factors as concerndd with rdministration or evoluation.

For the purpose of this cxpcriment few groups of tribesg composcd of
1,200 population were sclected and put under the medicited salt project
(600 for chloroquinized salt, %00 for diraprimized and snother 300 as a
control group). Malaria vas prevalent among these people, and the studies
pcrformed prior to the ad-anmistrition of nmedicated salt showed an average
annual pirasite rate of nbout 25% consisting of both p. vavax and p. faleaparunm.

The source of s71% for these tribzl groups was found to be, neither
abundant or easy to obtiin  this yas easily controlled when a good gasnlaty
of edicated salt was distributed.,

The quantity of draly salt coasumption for cench porson was estinated as
10 grans, based on obsirvation ind oxporicnce arong ther., Chloroquinc
(Resoshin) and darsprin werc used, It w2s calculated tnat cach person could
rcceive 1 total dose of caither 12,000 mg. chloroguine (base) or 160 ng.
daraprir per month through the intike of 300 grs. of salt.

The ruxing of drugs with ftable s2lt in thas sm2ll experinent, wos
usually wade by reans of a2 grinding and =axing nachine, and then packed in
500 or 1,000 gram packages.

Distrabution -ras performed by locnl trained agents on the basig of
monthly ilent to tent distribution {nccording to the faly list).

Evaluaton was nade through the asseassrent of salt inta e (observat1on,
guestioning, urine analysis), parasite survey (monthly mass blood collcction)
and investigation of positave crscs. A1l of these were performed by
opirdermiologists supervisor and surveillance agents.

The prelimnary results are stated briefly hereunder: -

- The average parasite rate of 25% for the period prior to the administrat-
10n of drug dropped to 14% (sccond h2lf of 1959), 6% (1960), and 0% (1961)

in the case of 2 group receiving chloroquinized galt, ywhile in the control
group 1t rcrnains as high is 20-32%.

- In the case of the group rceciving daraprin, the rate dropped to 0% aftor
sax months admnistration and rcmained the sanc up %o now.

- Fersons who have regularly used the chloroquinized =21t did not shoy
any ney ctse of p. vavax.

- Persons who had parasites in their blood before the usc of chloroguimized
salt, free fror p. vivax, one w~onth after the usc of nedieated salt.

- The ~sexual forms of p. vavox and p. faleiparun dasappcared quickly,
but the sexual formsof falciparun first incrcnsed in tne blood ard then
digappenred gradually (afier six months).
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- Porsons who had refused to use nediecated salt or had used it irregul-r-
1y were found to have p, vavax or p. falciparun an theair blood.

On the bamis of these prcii~inary cncouraging rcsults and the experac
grined, 2 larger scale programne wa2s planned to be performed in Kazeroun =
covering 25,000 stable and movang population. The prelirinary stage
includang the perfornamec of proper geographical rcconnaissence, deternainstro.
of the sources of salt, provision of salt, drug of choice (chloqunlne),
mixing rnachines and other equipment, 1s underway or partly performed, 2nd

1t 18 hoped thot the nmain operation would bogin from mad 1962.

[
rc“‘s

SUMMARY

Normadism and tribal movenent 1s 2 problen conmmon in many countricg of
the world including this rcgion, Thc nomadic tribes because of their
movement, their habits, their speccific ecology and the prevailing environ-
mental factors, creite nany dafficulties and obstacles in the implementation
of various malaria eradication techni ues such as geogrophical reconnalssance,
spraying operation, survcillance, drug admnastrition, cotc.

Somic of thesc difficultics could be briefly lasted:-

- Inability to locate populaiion to rcceive proper tent spraying,
surveillance 2and drug administration on a routine, nonthly or periodical
basis.

- Extrere difficulty of 2ccess to cratacal areas, becausc of poor
comrunications or even, conplcte 2bscnce oi roads.

- Unsuitability of many shclters (tent, summer huts, ote.) for residual
spraying.

- Shortness of the residuil effccet of ansceticades on tent matorials
influence” by the movemcnt of tcuts.

- Exastonce of- nunerable n~tural rostang places ain the deep, stony
villeys, where noads lave or cap.

- The habits of the tribal people and their various beliefs which may
interfere with the porformance of diffcrent antimalarial mezsures.

Thws for the purpose of s sound malaria cradication programme, 1t zs
advisable that thesc techniques be rnodificd and adopted to the loexl factors
and eventually new ncthods be Jeveloped. In this connection somc points
could be mentioned herc, for the record: -

1 Goosraphical Reconmaissance

- Mappang of the comping arcos and i1tineraries particularly as rogards
locating accessible -nu specafic plices {s1te of operation and logastica).
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- Numboring, gavang specifaic mnrks, numbers ~nd subnumbers to different
tribal daivisions and subdivasiong.

- Proper census of popul-taion -nd recording of structures with particul :r
omph sis to the temporary sheltcrs (number, type, quality, ctc.).

IT Spraying

Spriying of tents 18 2 neccasary step toward the sclution of the malaraz
problem :mong nomadic tribes, 1f 2 suitible insccticide {according to the
susceptibilaty of local vectors) could be uscd with 2 suitable formul-tion
(WP, emulsion, mixcd with 1 sticlaong agent), appropriate concentration
(DDT. 4 grs., DLD—lgr.s and sufficient numbcr of application performed in
the appropriate timos and sites.

IIT Surveillance

- Training of local traibzl people as survceillance agents.
- Frovaision for mobile laboratory and mucroscopists.
- Active heilth education -nd public rclation officors.

Iv Drug Administration

Combained with spraying, or 2s the only necessary step:-

- Very diffacult in tablet form becausc the total coverage
in term of time and space cannot routinely be vnsured, 2nd 1f so, 1t as
extremely expensive.

- In the form of nedicatecd salt (chlorogquinized) is mostly recommended
ind subject to more cxperiments and local experiences (as deto1led 1n the
text).

v Orgonigzation

It 1s proposcd thot liter-tc pecrsons should be zelected among tribes
to be trrined ag surveillzance agents for implcmentation of varicus operataions
ol the prosrimme (suporv151on of the apraying, detection of par-site cuirrier
1d adminigtration of drugs or distribution of mcdicited salt).

Establishment of an appropriatc wmnd specific orgamniz-tion for exccution
of iribal progrimme could be rcecommended, In the cise of involvement of
two regional M,E.0., complcte coordaination of work in every respect 1is
essentizl,
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