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MALARIA CONTR()J~ IN ITALY 

Chief Medical Officer, High'Commissariat for 
Hygiene and Public Health, Rome, 

The problem of malaria is one of the hardest that ltaly l s 
National Heal th O~ganization has had to fece in: the pOl;t-war period. 
'l.'he problem is a serious one not only becausenialari2. is very wide­
spJ:'ead, but also from the economic and agricUltural point of view. 
(vll}cen hundt'edl? of. thousands of worker,s are. ill with malaria, large 
stretches of land are renuel'ed lwp.coduct.iye as a resu'l t.) . 

Thanks to the reclamation of ~and, to an improved health 
organiz.ations and to the use of new scientific discqveries, malaria 
had graduali.y diminished until; in 1940, the lowest morbidity and 
mort-all ty rates. were registered., The incidence of malarj.a notably 
increased during the first .wo:dd wpi-: i~ 1918 there were 1l,477 
J.ea·ths (mortality rat.e 324 per million) and 249,529 cases; then it 

, diminished again, so that in 1940) 488 deaths (11 per million) and 
92:301 Cases were registered pnrl. the infection had errtirely disappeared 
from many areas in whi.ch it, had been end~m.i.c for centuries. 

The cha~ge's brought about by the .second world we,r ~gaiI1 
interrupted tqe d01mward curve of malaria. Not only did the 
infection .j.ncreas~ in those areas where it wad endemic, but it 
started anew in others, whence it had completely disappeared, and 
actually appeB:+ed in sane l~lc.c~,::; neyer infected before. 

As sho~ in Figure No. 1, the first effects of the war were 
C'pp2.rentJ in 1941, with an incl~e.ase. in the nu.'llber of reported case s 
(118$221) and deaths (756); in 1942 "these figures rose to 164,082 
cases and 1,075 deaths~ representing a rate of 24 per million, Few 
data are avcd.lab1e for 1943, when Southern and insul ar Italy became 
C'. battlefield. It is certain, however;; that in many zones malaria 
.increased. The figures for 1944 are: 373,941. cases,' 132,474 of 
'which are pI'imary and 241,467 relapses~ with J18 malignant cases ond 
422 deaths. 
TlllS docum~nt"'is a c~mtinuation of the series of documents pre­
viously distributed under the symbol VmO.rC/Mal./. This series will 
henceforth be known under the symbol WHO/MaLI but the continuity 
of the numbers remains uninterrupted. 
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In 1945 the reported cases emcunted to 471,602, 49,588 of which 
ware prim::!!'Y 2J1d 362,014 rG1c~pses, with 160 mdlignant C2.ses and 386 
deeths. 

. By comparing the 1945 data to those for 1944, one may notice J. 

decrease in the tctal number of primary cases and a decr32se in m2lignant 
cases and deaths, offset by an increase of relapses, which reflects the 
prevalence of malaria during the preceding ye81's. 

There was a further decre8.s~ in 1946) when the following figures 
were registered for the whole of Italy: 373,424 cases; 38,135 primary, 
335)289 relapsesJ 110 cases of pornicious fever and 285 dea:~hs. 

The still more remarkable 
the intensive DOT campaign (see 
year reach a total of 210,044; 
cases and 91 deaths. 

decrease in 1947 may be attributed to 
Table 6). Cases registered for this 
ef which 13,593 primary, with 58 mali€",nant 

Owing to the serious epidemic situation, the problem of maleria 
control during the immediate post-war period became so great and complex 
as to require the immediate co-ordination and use of all available means. 

The very urgent problem with which the Public Health Administration 
was confronted was to rebuild and render as efficient as possible all 
the field services. This was att2ined: 

(a) - by strengthening the malaria control organization 
disrupted by the w~x; 

(b) - by instituting tr2.ining courses for doctors and auxiliary 
personnel in chC'rge of mal8ria control; 

(c) - by financing the technic2l progremmes adopted by provinci.al 
anti-malaria committees in their respective territories; 

(d) - by insuring the distribution on a nationel scale of quinine 
and of the synthetic anti-malarial products supplied by the 
Allies as well c.s of \;hp]'"1j cpls required· for malaria cont.rol 
(Paris green, oil, pyrethrum, etc.) 

12 million !I It al chin a" (= atebrin) tablets, 50 million atebrin 
tablets, 70 tons of Paris green, 112,000 litres. of pyrethrum insecticide 
liquid were distributed., Large sums were allocated by the Italian 
Government for the financing of the p1ens for malaria co~trol by the 
prcvincicl. anti-mal2ria committees in those Provinces under the control 
of the ItlliC'll Govornwcnt .l:"'1"i"l' t" th(;;. cvhl~l~"k. 1108ratilJIl of .the whole 
na.tional territory. Contributions gtanted to the Provinces of Calabria, 
Luc=mia, Puglie and Sardinia in 1944 amounted '\;.0 '~;obo,ooo lire. 

In 1945 these contributions were exte.nded 't.o Le.tium, Compania 
and Sicily and reached 85,000,000 lire; in 1946 contributions for ell 
malexia-infected provinces amounted to 300,000,000 lire. 

The Ministries of Agricul ture, Forestry and Public vyorks elso did 
their utmost to encourage and intensify the work of land reclemation. 

In Campania, Latium and Veneto large flooded are::J.s were rapidly 
drained; obstructions caused by the destruction of bridges were removed, 
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:::'::.'1e1's and torrents were t'Gstv:'cd tu their norm2.1 course; sitBll holes, 
which had becGme cle.ngerous as b:,'oscling :;?12.ces for anopheJ,es, 7fere 
filled, and mined fields clee.::'od. The first ,:\'t.tempt in malaria control 
by the) e.pplic2,tion of DD'l' c2.rrt8d out in 1944 by the Health Division of 
UNRR~ in the Pontine marshes Md by the Rockefeller Foundation in the 
Tiber deJ:k' gave rise to nevr hOPes; in both instances results'· proved 
to be very satisfactory. The field :resew.'ch dGne in tte following year 
vv'i th the ·:,ollaboration of MISSIROLE, led to the conelusicn ilia" ;;~l anti ... 
imago campaign alone: by means of residual DDT house-spraying succeeds 
in interrupting the t::.'ansmission of mala:::-iC'.. c·nd l'ende:dng unnecessal"y 
other preventive measures. 

In ::"946 DDT was used even mOTe extensively by 1J1I!RR,A in Gollaboration 
vii th the Itslisn Government. The meJ.arial zones ef th(; Veneto-Enulia 
coast, of the Pontine marshes, of the Latina Md Frosinone Provinces, 
of pp.rt of the Caserti? 2nd Grosseto Provinces) of zones in Sicily and in 
Southern Italy, were tree.ted, In zones sDrayed with DDT; anopheles and 
other domestic insects disL'.ppe2.:red almost entirely i and primary cases 
of male.ria bec2IIle ext.remely rare. After these remarkable l'esul ts our 
Public He a1 th Dept., vd th the finC!11cial support of UNRB.l'.., planned· a five­
yea= c2mpaign for the eradication of malaria by means of DDT spraying on 
a nation21 scale. The contributions of UNRRl~, drawn out of the ·1fLire 
fund u, i.e. funds obtaineG by the Itclli8J1. Government bI selling UNRRA 
goods) totalled about 1,180 .• 000,000 lire) not including the cost of DDT 
and other material supplied free ef chcrge by IDJ'RRA itself. 

To thi,3 fund - now greatly exceeded owing tc the increase in prices -
mllst be added the allocation made by -::'he It2lian Government to provincial 
anti-malaria committees, which a~e in charge of th~ organization and co­
ordinatj.on of field services in every Province. 

The pl<:m is limited tC1 the endeJl1ic areas of Peninsular Italy and 
Sicily (Sicily) Calabria) Y.,ucania j Puglia, CampaniaJ Lazio ,Tuscany; 
Emilia, Veneto and IJumbardy) while Sar.dinia,as we s,hall see fU!'ther pnl 
hets a progrru:rrne ef its owr" based on a campeign carried 01.!t by anti-imago 
and anti-larval methods; aiming at the complete eradication of anophelines 
f}'om the whole island. 

The plan provides for the intensive treatment of the vmo1e malarious 
ccastel region in Sicily and in the Penbsula, up t.o the hills and 
folJ.ow'lng the rivers i:1:l1d t.or:ccnts and the valleys) wherever possible, 
2:~ far as the non~·in£'ected zones. Three of the mala:da vector breeding 
areas ,'Iers thus directly a-i .. tacked» Le. Sici}.::r, Srcrdinia and Southern 
It8ly (:!-~};,iPen~~~,!:5?}~_.~~I?!_BE.£hiae); Sicily, Sardinia and Southern 
Italy (A.-x\yz ';·<lperpictusl; Md the Venetc-Emili.a coast. (A.sacharovi 
I \) ~-. .• 
" :-> In +,11 s. . 

JIIl efficlent organizat.ion is responsible fGT eO-Ol'dination, 
execution and control; i:· consists of: 

• 
(a) a central advisory committee; 

(b) Do cent:ral te-::hnical department attached :.0 the High 
Commissariat for Hygieng and Public Health, which 
looks after the plcnnlng and generalco .... f)rdinatj.on 
of the work; the pistribution of' mate:'j."::.al, thE:: goneraJ. 
direction and SUpe:rviBion. Doct·ors spedal.ized· in 
malaria, sanitary engineers) sliXveyors and designers 
belong to it; 

(c) - provincial hee:1 th (;ffioes and provincial a:rt.i-malal'l.a 
committees fo~~ the field wo:'Ck. 
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In every Province there is a central warehouse, where al] material 
and equipment are stored and where the DDT solution is prepared, and 
some other smaller stores scattered e.bout according to locel requirements, 
The spraying teams consist ef five er six men undpr a foreman" supplied 
with pression spraying pumps. Hudson spray pumps are employed as well 
as Galeazzi pumps, made in Italy, which ['.re heavier and stand up better 
tc rough usage: they give a conical whirling spray. Mo·tor pumps are 
used for many-storied buildings 0 Each te2JU has a vehicle for the trans-
port of material and persozmol to the place of work. In the country 
this is .a motor car; in towns it may be either a hortle~··.drawn «art or a 
handcart. DDT is sprayed mostly in the fonn of a 5% solution in 
kerosene; the watery emulsion is also used in places where transport is 
difficult. No noticeable differences have been found in the houses 
whether treated by one system or the other) as far as the results are 
concerned.. Wall spraying is done starting from a height of about 5 feet 
upwards, for the anophelines do not rest on the lower part of the walls: 
ceilings are generally treated.. The average amount of DDT 'c.sed is about 
1.50 grammes per square meter. In small villages and in ·the country all 
premises are treated: in the larger towns spraying is generally limited 
to a belt of buildings in the outskirts of the to~m or to those sections 
in which malarious conditions are presentc . 

From Sicily to Lombardy a campaign is being waged to protect 
people from malaria. In 194'7, the first year of t.he application er' the 
nation-wide scheme, 506 communes were treated; 186 of them completely 
~d 320 partially, the number of people protected amounting to 3,500,000. 

Figure No. 2 shows the areas treated in 1947 with DDT. 

The co st of the campaign amounted to 1,045 .. 1391,403 lire, 
703,343,370 lire of which were used for DDT spraying and 341;998,033 lire 
for general expenses, diagnosis service and treatment, and ~.nti-larval 
campaign in those zones where DDT had not been used. 

In the following tables quant.ities and costs of material and 
work a!'e shown: 

Material 

Ta.ble 1 

Quani.;ity and cost of 
MatericD. ---

Quantity Amount in li.~ <3 Obsel"/a'tion 

Technical DDT 100% Tons 156.5 l87.;aoo,ooo--sums not a1located-­
oecause DDT was provided 
by UNRRA. 

nene DIJl' 26% 
(emulsion) 
Kerosene 

Spraying pumps 

Barrels and work:ing 
suits 

11 36.3 
" 3,082 

No. 1,800 

Total: Lix'e' 

51,200,000 
189,190,514 
14 .. 355,892 1;000 were ~onated by 

UNRRA. 

------- _ ... _.----.... _-_._-_._-_. __ ._--------
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Quantity nnd cost of transport 

Cost in 
Transport Quantity Lire 

Heavy trucks ' 10 
LigHt trucks 71 
Fiat cars· 16 
Jeeps and 'staff COl'S 15 
Repairs and upholding 18,728,115 
Spare tires 291 2,894,100 
Drivers 112 57,035,862 
other, transports 18,003,424 
Gasoline lts. 477,827 31,721,,718 
Oil Kg. 8,000 1.z689:153 

Total: T· • .... ::..re 130,072,,380 

Table 3 

. Quantity and cost of men-power 

M~-power 

Workmen & Foreman 
Working days 
Man hours 

Quantity 

2,221 
121,000 

.986,000 

Cost in 
Lire 

121,000,000 
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Observations 

offered by UNRRA 
acquisition, cost 
not reg ister,ed . 

Remarks 

'.,', ' 

Total: Lir~ 1.21,000,,000 . 

Table 4, * 

~~.3.. up of DD'f ~reatlllen~~ (cost 

Subjeots Cost .in Lire Remarks 

is 

--------------------------~--------..--------------------~--------
Material 
J,1:'ansport 

Manpower 

Total: Lire 

* See Fig, No .. 3 

452)~20,.990 
130,07~~3aO 

121,000,ooQ 

703,393,370-

,. 

Not including acquisition 
of conveyanc.es. 
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Table 5 \." 

Summary of work carried out 

Area of treated zones ha. 
Population protected inh~b. 
Rooms treated n. 

2,500;000 (= 6,175,000 acres) 
3,500.,000 
2,0'Zl ,455 

Surface sprayed sq. m. 
DDT employed per sq. m. grrunmes 

126,089,258 (= sq.ft.l,357,098,683) 
1.45 (= 135 mgm. per 

sq.ft.) 
DDT employed ~er person grammes 
Cost per sq. m. lire 
Cost per person lire 
Percentage on the total cost 

of expenses fer materials 
ditto fGr transport 
ditto for labor 

52 
5.57 (= about $0.01) 

200.96 (= about ~O.33) 

64% 
19% 
17% 

The results obtained in 1947 in those areas treated with DDT house 
spraying are most enc.ouraging; the anopheles have almost entirely 
disappeared; primary cases of malaria are very few and oven relapses are 
very re.re. In thoseprcvinces where DDT spra.ying has been very carefully 
and skilfully done, the number of cases during the swmmer months greatly 
diminished, thus proving that many cases hitherto considered as relapses, 
were merely cases of re-infections. 

The malaria morbidity curVG in Latium (Fig.No.4) and in Veneto 
. (Fig.No.S) following the spraying of DDT, are characteristj.c, its peak 
reached in Spriilgis caused by relapses, while from May onwards, trans­
mission of infection being interrupted, the malaria curve decreases 
steadily, instead of rising to reach the smmner morbidity maximum, as had 
been the case in previous .years, due to new infections. 

Figure No. 1, which compares th$ 1946 and 1947 data for the whole 
of Italy, shows the extent and importance .of this decrease. The following 
table illustrates this comparison: 

Pr imery case s 
Relapses 
Total 
Pernicious cases 
Deaths due to all for~ms 

Table 6 

38,135 13;817 
335,289 194,718 
373,424 208,535 

110 59 
285 93 

Decree.ses. 

Abs01ute figures Percenta@ 

,24,318 
140~571 
164,889 

51 
192 

63.76 
41.92 
44.15 
46.36 
67.36 

In accordance with the five-year scheme planned, treatment by DDr 
was to be greatly increased in 19$. All the scattered populations of 
malarious zones WGre to be protected by house spraying nnd such endemic 
areas in some districts as were not treated last year, will now be sprayed. 

About 100 tens of DDT, 2,000 tons of oil (used as a solvent) and 
800 tons of DOT emulsion in xylol (26% solution, to .be emulsioned in water) 
will be used. 
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With the above, quantities l a total surfA-ce of 177,000,000 sq. m. 
will be sprayed and 5,000,000 inhabitants protected. The cost of the 
1948 campaign will amount to about 1,400,000,000 lire ($2,330,000). 

The problem of malaria control, ' ,though still serious in spite of 
the decreased morbidity and mortality, seems, to 'be mcving.towards a 
happy solution. 'It~~; however, be too soon to draw deductions from 
the good results 8,0' f9l' obtained during the first year' ot Dill ~raY;..ng 
on a national scale. 'It has been fairly ef'.sy to c~ntrol the situation 
in the Pontine marshes or at Cassino, where epidemics cue to contingent 
causes occurred; but central will probably be more difficult in these 
areas in whic~ anophelines have' been constantly ,f~ding fa<voUrable 
conditions for their,development~ 

What has been done, so fer, however, :entitles U$to hope ,that it 
may be pcssibleto interrupt,the transmission of , malaria by killing 
domestic anopheies with the aid of DDT.. If no new factors occur during 
the next few years, our hopes of freeing the entire national territory 
from this century-old pl,ague J or at least .of 'reducing it to unimportant 
proportions,' seem to be well founded~ 

Most interesting and impressive is the nntimalario-campaign which 
, is being carried out in Sardinia. ,While on the Continent and in Sicily 

the use of DDT aims at the eradication of malaria by means of house 
spr~ing, in Sardini~ the present experiment aims at the complete 
eradication of anopheles from the whole island, by spray~ng all houses, 
buildings, stables, etc. with DDT during the inter-epidemic period and 
'by starting an anti-larval campaign in the Spring, to cover' dl possible 
anopheles breeding places. This campaign is belng administered through 
an organization called ERLAAS (Ente Regionale per la Lotta Anti 
Anofelica in Sardegna) and it is financed through the High Commissariat 
for Hygiene and Public Health, from the UNRRA Italian Government Lire 
Fund and the Rockefeller FoUndation, and it is directly supervised by 
staff members of the International Health Division ef the Foundation. 

The island of Sardinia lies in the Mediterranean, West of . the 
Italian mainlC'Jld, and has an e.rea of about 24,000 square kilometres 
and a population of 1,231,662 inhabitants. It is a mountainous country 
with extensive swamps near cc~'tci.n points of the sea coast. For centuries 
Sardinia has been considered as one of the most dangerous areas aafar 
as malaria is concerned. the principal vector being Anopheles 
labranchiae, which is indigenous in the island. The plan for the 
eradicatiOn of anophelines from Sardinia was conCeived in 1945; but the 
project did net get under way until 1946, when an island-wide entomological 
survey was carried out. 

The first DDT anti-imago campaign started in November 1946 and 
lasted till June 1947. During this tihie an island-wide ·DDT house­
spraying crunpaign was completed, covering 257,671 buildings totalling 
1,504,547 rooms, and affecting some 1,,082,395 inhabitants. The work was 
carried out in 47,339 working days, and 85 tons of technical DDT dis­
solved in 1,640 tanks of 26% solution, emulsified in 1,707~202 
liters of water were used. 

During the Summer of 194? a "trialll anti-larval programme was 
started in the south-western part of the island, which covers about 
one~third of the total surface of Sardinia. The purpose was to study 
the best technique to be used and to perfect the organization of the 
wider campa,isn planned fOl~ the following year. The entomological 
service showed that 10 mgm of DDT per sq.m. was sufficient for the 
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purpose, the best solution-being a 2.5 ~ercent commercial DDT in diesel 
oil with the addition of 0.75 of Trit%-x-100 to increase the spreading 
power. 

The final all-out campaign for the elimination of malaria was 
started in October 1947. It consisted of two co-ordinated parts, 
a winter programme of residual DDT sprayihg, designed to eliminate the 
bulk of female anophe1ines wintering in the island, follov,ed by an 
intensive summer programme of larviciding with nDT in fuel oil sprayed 
on every possible breeding area in a weekly cycle. 

Not taking into account the material supplied by UNRRA (DDT, means 
of transport etc.) to a total value of approximately 778,000 dollars, 
500,000,000 lire were spent on Sardinia in 1947. The budget of 
expenses for 1948 .. as drawn up by ERLAAS, amounts to 2,070,000,000 lire, 
while expenditure amounting to 215,000,000 lire is budgeted for 1949 
(when actual checking of species eradication will take place). 

This campaign, then (not counting the UNRRA and Rockefeller Foun-­
dation contributions) will cost some 2,785,000,000 lire (about $4.6CO.OO~ 
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rapport au cout total •••••••••••••••• 

Pourcantage du cout de la'main-d'oeuvre 
par rapport au co~t total •••••••••••• 

2.500.000 hectares 
3.500~000 habitants 
2 .. 027.455 unites 
126.089.258 m2. 
968 0 '000 
192,8. tonnes 
1,45gr aJ:!lIDes 
52 grammes 
703~393 .. 379 111'0& 
5157' lir'es . 
200,96 lires . ' 

19 pour cent 

64 pour cent 

17 pour cent 

.-.-- - ._---_._-----------
Summarized data8 

.Area treated •• " ... 8 0 (0 ". 0 •• 0 ... 0 •••• 0 0 0 •• i' 0 • 2?500~000 hectares 
Population protected' .................... 3,500 9 °00 inhabitantg 
Rooms treated •••••••••••••••••• : ••••• ~ .• 2,027,455 units 
Surface sprayed •••••••••••••••••••••••• 126~0899256 sq. m. 
Man~hour S • 0 0 • 0 0 •••••••• Cl • !I ~ • 0 • 0 0 0 e Q D • •• 968, 000 
Technical DDT used •••• Do •••••••••••• ,.' •• D 192,,8 tons 
DDT per sq. metre .' ••• 0 •••• D •••••••.•••• 1,,45 gra:mmos. 
DDT per inhabotant protected ••••••••••• 52, grammes 
Cost of'DDT campaign ••••••••••••••••••• 703,39j t 370 lire 
Cost per sq. metre ••••••••••••••••••••• 5~57 Lire 
Cost per inhabitant protected ••••• ~.~O. 200.96 Lire 
Percentage of cost of material to 

total cost • .-.:oooo •••••••••• ooo.QO 64 pe3:' cent 
Pcrcent~ce ~f cost of transport to 

total cost Q •••••••••••••••••••••• ~ 19 per cent 
Percentage of oost of labour.in relation 

to total cost ••••••••••••••••••••• 17 per cent. 



Fig. N0 •• l. 
HAUT CO)\Il}HSS.ARIAT A LIIIYGIENE ET 'A LA SANT'E PUBLIQUE 

.HIGH COMMISS~~IAT FOR HYGIENE AND PUBLIC HEALTH . 

Proportion des depenses afferentes.ail ma.terie1, au transport et a la. 
main d'oeuvre par rapport au c6~t total'de la lutte antipaludique au DDT 

< 'pour 1947 
Pl'oportion. of, IXpendi ture for materials, transport and labour in relation 
to the total cost of malaria control by means of DDT, for 1947. 
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FigD No .. 4 ILAUT CO:MMISSARIAT A I.'HYGIENE ET A hi. SANTE PUBLIQUE 
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. I,.ATIUM Evolution du pa:!.udisme durant LAZIO Trend of malaria during the 
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Fig. No 1 6 HAUT COIi1!1rISS~'J{Il~T L L'HYGI31\fB; ET A LL Sl.l'JTE PUBLIQUE 

HIGH C<!£M.ISS1.RllT FOR HYGIENE ..;lID pUBLIC HE.b.LTH 
~~rLIE - Evolution au pa1udisme durant roJILIO Trend of malaria during the 

period 1946 - 1941 
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