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INTRODU* ION

Most of the studies in malaria epidemiology in Viet Nam were performed in
the years of colonial dependence of that country 15 to 25 years ago.

The techniques of these studies, the geals toward whilk thr» wern direcisd,
and many of their conclusions have either become obsolete or have become inap-
gflicable to a country which nas won its independence and is developing a public
health service. Besides this, during the 8-year war of resistance in Viet
Nam, intensive migration processes occurred which of necessity introduced con-
siderable changes irnto the regional epidemiology of malaria. As a result of
this, and also in conjunction with the need for the preparations for the elimi-
nation of malaria in the Demncratic Kepublic of {North} Viet Nam, an urg nt
need arose for new studies to be performed in malaria epidemioiogy. The be-
ginning of these studies were the joint observations by Soviet Malarioloéists and
Vietnamese medical workers conducted in 1955-57 (A. Ya. Lysenko, 1959). A
portidcn of the data from these observations was published in the article by L.I.
Zalutskaya entitled “Comparative data on the biologyv of A. minimus and A. vagus
in the environs c¢f the city Thai-Nguyven" (1959), bat the greater part has remained
unprocessed and anpudblished.

However, it is important tha: during the work of the detachment of Soviet
malariologists in the DRV, numerous local cadres werc trainedé zmong the malario-
logist-medical specialists, entomologists, and laboratory workers with whose
cooperation it was possible to perform later (im 1957~-59) a series of s+-udies
on the epidemiology c¢f malaris and the efficiency of antimalarial measures. The
article, the first in a series of articles covering our joint experience

working in Thai~Nguyen province, on stationary experimental objecte of Boc Canh
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and Cho Moi, and in the autonomous district of Thai Meo.

GCAL, TECHNIQUE, AND SCOPE OF THE
EXPLORATIOR

In September, 1957, the Hinistry of Health of the DKV and the administrative
cermittes of the Viet Lic district the decision to perform in the province of
Thai Nguyen {spe of the 5 provinces of the district) the first experimental
indicative operation in the elimination of malzria fron the country. 1aal Hguyen
province vccupiss of territoxry of 4500 km2 and has a population of about 250,UN0.
According to nata firom the local health authcrites it is known that the infesta-
tion rare of tne populatics with malaria is extremely irregular, and, therefore,
the plans for the measurzs ¢ be taken must be different. For purposes cf

forming such a plasm, il wzr pecessary to perform a malariolcgical zoning of the

territory of the province. The initial data for perfcrming the zoning (systema-

tic data on morbidity, mortality, or infestation rate of the population) we

unavailable from the local health organs. Therefore, the zoning could be carried

out only on the basis of data from a special malariological investigation.

Since in further operations, the zoning work was supposed to cover the entire
country, the choice of the methrds of zoning and the determimation of that scope
for the exploraticans wnich couli sa2rve as the source of the needed data acquired
a very high significance, because there wa< a limited number of medical-worker
personnel in the country and because the Institute Laboratery had a low throughput
capacity, the primary problems arising concerned the 2conomic features of the

working techniques. We decided to use that zechnique of topographical-malario-

lcgical zoning of a mountainous country that was proposed aand successfully put
in practice in 1954 in the Tadzhik SSR (A. Ya. Lysenko, A.I. Nemireovskaya, E.S.

Kalmykov, L.V. Ivanova, 1956). The basic steps of malariological zoning of a
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< FPig. 1. Hypsozmetz. <> .outes fcliowed by the exploratioms, and the topogra-—
e phical-malariologicar :mes of Thai Nguyen provimce. A. hill-river zcame, XX .
low-mountain-river zon , B. mouatain-viver zone, —-.-.- zone boundary; a. eleva-

o tions. b. spleen ind%c - in the villages studied.

2 territory in accordance with this technique ize: a. selection on 2 topegraphical
’ map of groups for investigation which would cover all the variations in orohydro-
3 graphic conditions of the territory being zoned; b. carryiag-out 2 cozplex ex-
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ploration of the locality and population along the routes selected by a de-
tachment of entomological-epidemiological workers, c. typiing of the malarial
foci (inhabited sites) according to the data obtained in the exploraticn:

d. sorting by using a topographical map and by analogy with identified types of
malarial foci of all other inhabited sides of the given locality and their uni-
fication into zones; e. perfornmznce of an exclusive investigation in those
sections of the zones whose classification into a given zone is for any rezson
insufficiently well founded (accurate pinpointing of the zonal boundaries);

f. characteristics of the zonas based on the sum of all data availsble (inves-
tigative and overali-statistical) dewographic, economic, etc.).

The topographical malariological exploration of Thal Nguyen province was
performed Io October and November of 1957. Eight coaoplex entomoclugical-epidenmic-
logical detachzents (medic-epidemiologists, pale nurse-expliorers, and naedic-
entozologists) investigated 116 inhabited sites (out o>f 1344 in the proviance) in
the great cajority of which no organized antimalarial neasures had been previously
carried cut. During tke large-scale study of the population, epideciological
2nacnestic data were collected fro= and the spleen studied in 8292 perscas and thick
drop of blcod was taken fro= 7609 pexrscas. Coasideratioa was given te the type
of inhabited site ané tne type of dwellings, the quantity of livesgteck, wmigration
of ch= inhzbitancs, .and the specific features of their everyday life. an epide-
~jological investigatiecn was periormed at 106 inhabiteld sites which Included a
couat and 2 description of the water bodies, the catch of aduit zosquitces in
211 (in szz21] zountain settlezeats) cr in no less than 1€ dwelliags located in
differeat parts of a iarge viilage. A total of 948 sites were studied; 4€1

Anopheles individuals were caught and exa=ined.
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RESULTS OF THE EXPLORATION. TOPOGRAPKICAL MALARIOLOGICAL ZONES CF THAT NGUYEN
PROVINCE

During the course ot the entomological investigation, all 13 sf those spe-
cies of Anopheles mosquitoes were found (of the 24 described for Viet Nam) that
had been found in the vicinity of the city of Thai Nguyen by L.I. Zalutskaya
in 1959. A vagus had the greatest specific gravity (41.8%); 4. minimus made up
17.1%; A. hyrcanue sineusis 12.2%, A. jeyporiensis 7.7%, A. kochi 5.6%, and A.
aconitus 3.6%Z. The other 7 species together made up 12%. The basic vector of
malaria in N. Viet Nam, A. minimus, was found with the greatest consistency
at zn alevation of 100 to 400 m (ir 92.1% of the villages studied), less con-
sistently at elevations below 100 m (in 65.7% of the villages). 1In a village at
an elevation greater than 400 m; A, minimus could not be found. In the 948 lo-
caticas studied, 790 A. minimus specimens were captured making an average of
0.83 individuals per dey resting-place.

The greatest A. minimus density, averaging one mosquito per day--resting
place in each village investigated, was observed in a mcuntain locality adjacent
to the western, northern, and eastern borders of the province. 1Ia the hilly-low-
mountaincus ceatral part of the province, the A. minimus density fluctuated in
most villages between 0.25 and 1 mosquito per day resting-place; in the southern,
hilly region it fluctuated between O (in 1/3 of the villages) and 0.1 to 1 mos-
quito per day resting place (in the villages where A. minimus was present).

The overall infestation rate c¢f the populatior studied was found to be as
foliows: the spleer index was 43.9%; the parasite index 11.5Z%; most of the para-
sitic findings were attributed tc P. falciparum (70%) and P. vivaxz (29.4Z); the
share of P. malarize made up 0.6X in all.

The greatest pofulation infestation rate, in correspondence with the greatest




A. winipus density, was observed in the foci (villages) of the mountainous

locality. For the most typical of these, the curve of age-specific infestation
kncwn for hyperendemic foci is characteristic: the rapid growth of the spleen
and parasite indices in the lower age groups auwl their droz in the higher ones

(fig. 2, A).
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Fig. 2. Comparative zge-specific infestation with malaria of the population of
foci of the mountain~-river type (A), low-mountain-river {¢), and hiliy-river
type (B). The dotted line designates the spleen index; the solid line the para-
site index. Age groups: I-less than 1 year, II~1 tc 2 years; III 3 to 4 years;
IV-5 to 8 years; V-9 to 16 years; VI-17 to 64 years.

In the foci of the hilly low-mourtain the infestation r te of the populatioa
was moderate—2 to 3 times lower tham in the mountainous foci. The curve of age-
specific indices in the foci of this locality is similar in its basic lines to
that for the foci of the mountain locality (fig. 2, 5 ). 1In the foci of the
slightly hilly locality, the population infestatior rate is generally the same
as that ip the hilly low-wmountain locality but varies significantly even in
close~lying villages—in complete correspondence with the low but extremely ir-
regular population density of A. minimus. There was a prevalence of foci of the

hypo-endemic type with a characterastic population age--specific islestacion

rate (fig. 2, B}; in a number <f foci, during the period of the study, an epidemic
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outbreak in morbidity tcok place. The quite obvious coafinement of the foct
to a certain topography —ade ir possible to unite sixzilar explored foct wien
unstudied focf similar to thex into 3 malarial zoazes: mouatzia-river, lovw-
ountain-river, and ailly-river zozes. 3Besides these, there is zz alpine zone
in the preovince which is not endexmic in malaria. In orief, tnese zones caa be
characterized ia the following m2aner:

The oounrafin-river zone covers z territory of znarrow river waljeys, zecuatzias,
and low mouatairs directly adjaceant o high mowuntzir nasses. Tae elevation
criteria flucteated froz 53-100 to a2c zuch as 790 m=. The zonme has s rich water
supply; the ocuntain zasses are covered with fore<ts. The basic breedinmg
grounds of A. minimus are the mountain streans and brooks, terraced rice ffelds
alocg the brooks, irrigarion canais, and wzter bodifes near springs. Tre villages
are coufined to the river valieys, and the lateral siaat of the mountiinsg, often
ia the irmmediate vicirity of the forect. 7Tne m2in zatioczlities of the zome
are the Tho, the Mar, and the XNung who build ckarzcteristic "rwo-story™ houses
cn poles. The open arez under the floor cof the house Is usel 2s 2 stzile for
water bufialo, and 2 pig shed asd chickez coop zre also usually loczted here.
The chief cccupation of the populiztion is irrigazed and dry rice farmiog, weod
cutting in the forest, znd hunting. There are xmany domestic znimzls. The
sanitary-hygienic level of the pozulztion Is oot high. Only 2 very sxzil part
of the Tho and Nung population use a caoopy; the Men patioazlity a2s 2 ruie Zas
no canopies. Tnc infestation rate of the population in the foci is reguluoriy

and coasistently highk Malariz has infiicted sericus, occasionally catastropaic

Gazage on the econczy ard hezlth c¢f the sulation; {for example, =a2ny ccaomuns-
4 3 j 5 ¥

1}

ties in the regicas Vu Xizi, aod Dai 1y).
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iow mountains which do not adjein immediately high moentain masses. The elevation

the zoze are 33 o 100 =. The zonme is sufficiently well watered.

e

criteriz ¢

The greater part of the mountains z2ng hills zre covered with forest. Toe basic

breeding grouvnds for A. miniuus are strezms, brooxs, irrigzatioa canals, rice

™

elds, wich flowing water zod the filtracien water behind dams. The willages

(LY

are sitvated for the awost part fn oper a2rezs, citenx mear iarge rivers. Settie—
aears of Tmo, luang, and f2n czticazlities are fnrermisgied with populations of

Tchal zad Kinb nacticnziity whe boilé simgie-steory houses with dirt Zloors. Ihe
w2is cecupation of the populztica Is Irrigated rice farming, wood cutting is the

forest, cuitivation of citrvs crons, manice, pineapples, zoc tez. Toere is 2

racher Izrge oumber of ZJowmestic animezis. Fhe sacitery-bygiecic level of the

-~

-

populiation is relatively high. Xost of .& iznelitants use czoopies. Malzrial
foci zre oot as uniform 2s in the memtaim-river zone. Tke dzmzge caused by

smzlzria s significant But iIs oot cztar.Topaic as it is In the weountain-river

The hilly-viver zooe iIncivdes siigktly nilly tervitory with elevationz cri-
teriz of 12.5 to i00. The zone is poorly watered. TForested sections are re—
tzined ozly oz isdizted high hilis. MNezrly the sole breeding ground for A.
afninrs is the Inmcoasistent brooks w2ick dry tp iz the z2rid sezsod z2od that part
of tihe tervacel rice fields directiy adjzcent to thex. The chief pepuiztios,
tae Aich are occupied with irrigated rice farming, gardening, aud raisizg citrus

creps. There zre few domestic zninzis. The popciztics mzkes wide use of caoopies,

caiefiy far protectica agziost tlcod-scekizg mosquitces (tedes cuiex). Majerial foci

b
™

in this poze in view of the izconsisteat and sharply differential produccivity o




the anophelogeni. water bodies is very ronuniform. In general, this is a low-

endemic zone in whose individual foci, when couditious are especially favorable

i ‘ for the transmission of malavia, outbreaks of the disease may occur. A signi-
ficant portion of the malaria victims, apparently, become infested outside of
the local foci while visiting the low mountain-river and, particularly, the
mountain-river zone (wood cutting, road work, etc). The comparative characteris-

tics of the zones are presented on figures 1 and 2 and on the table.

CONCLUSION

By the method of routed, directed exploration of approximately 90% of the

(it s

inhabited sites of the province, tvping of the foci explored, and subsequent

iz

hleabia 4 "
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classification (methed of analogies) of the unexplored foci, the province of

Thai Nguyen was separated and classified into 4 zones: the endemic-malaria

o

mountain-river zone, the low mountain-river, and hilly-river zone, and the non-

endemic sparsely populated high-mountain zone. The differences in the zomnes

o

j*‘ are attributed chiefly to the physical, geographical, and sccio-economic features
which affect the abundance of A. minimus and the degree of its contact with man..

The experience in the malariological zoning of Thai Nguyen province was

n
B I P

later successfully applied by us to the autonomous district of Thai Meo, and

&

later, for all (N.) Viet Nam. It allowed us to develop a rational yardstick for

the elimination of malaria under the conditions of Nerth Viet Nam which was

£ Huy

successfully achieved during an experimental-indicative operation in Thai

I

3

Nguyen province and which is being realized at the present in other provinces of

the country (Hoa Binh, Nge Anh, Thai Meo, et al.). The method described for

the malariological zening of a mountainous country is sufficiently simple and

rapid. It may be recommended for all countries where the plan for the elimination

:

Y




Comparative characteristics of the topographical-malariological zones of Thai Nguyen province

Percent of villages

Infestation rate of

A. Minimus with a spleen index population (%)
Percent of Average abun- Spleen Parasite
Number of Villages with dance per day Less than 10- 25- Hore Index Index
Villages the Presence resting 10 25 50 than
Zone Studied of: place 50
Mountain~river 61 90.1 1.2 0 3.3 31.1 65.6 57.5 13.1
Low mountain- 22 68.2 0.8 22,5 32.0 32.0 13.5 28.1 5.5
river
Hilly-river 26 46.4 0.15 27.0 53.8 15.3 3.8 25.0 8.0
Total 109 73.4 0.83 11.0 21.1 27.5 40.4 45.5 PRV
REMARK: data on 7 villages are not included in the table.

10
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of malaria must be developed in the absence of previously accumulated systematic
data on the infestation rates, morbidity, or mortality of the population from
malaria.
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