
STUDIES OF THE MALARIA PROBLEM IN PORTO RICO 

DISTRIBUTION OF MALARIA 

Paper XIII 

Tabl e xxxnf shows number of cases of malaria in the various 

r egions found during th e year. Also is shown the number of people 

in census pel' case or malaria in each district. It will be seen that 

the most malaria was found on dIe beach both on west and cast 

side of river. (Area No. 1.) Th e town and Pi che did not have 

.a relativly high average. All unusually small amount was found 

to the eas t of lowlands (area 8 ) and to the south of lowlands east 

of th o river (area 9). The land at the latter areas is higher than 

the r est and th e main wat er deposits th ere arc large bavous-i-Cafio 

de los Machos, Cano San -Iose and Aflncntc. Consider able malaria 

was r eported her e th e year before and at beg inning of work heavy 

breed ing was found in Ca iio San J ose approximately one kilometer 

aw av, Except for short inte rvals d ur ing' the yl'ar , very little breed­

ing was found here nor at any time in the other bayous. Much 

breeding took place in temporary water depos its, however. 

.As much as or more malaria was found in th e first period at 

the beach (area 1 ) and in P iche (area 2) and in all portions cast 

of r iver. (Areas 9, 0. ) Three regions showed definite increases 

during the second period-the t own (area 3) , the portion to south 

lowland west of river (area 6) , and the portion away from low 

lands but bordering cane fields south of the town on road to Manati 

(ar ea 7 ) . Two of th ese areas (Nos. :~ and 7) were easily a kilo­

meter away f rom heavy bre eding excep t during th e rainy season 

when temporary water deposits with breeding were abundant close 

by. The beach (area No. 1 ) showed ext ensive temporary water 

deposi ts in second period wit II hreed ing on high land near houses 

but th ere was less malaria during' that period t han the period 
preceding. 
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'l'ABI,t: XXXIII 

DISTRIBUTION OF CASES OF MALARIA IN THE STUDY AREA 

I TOla l Il' flIHlla li On Pnp ul ut iuu 
Cases por { 'UM ' 

- - - - :'- - - -1- - - ­
A rC'JI Locu rlon 

I. lI" ftl'.h 57 1.239 :!:! 
2. PJt'1.1 l' •• • • • . •• • • .. .. •. . . • • •• • • ..•••. • • •.. • ..•• • . • • . .• • • • • •. .• .. . :!:i ~ :.!9 a:! 
3. Town , ,... ... .. . .. . 3. 1.l~6 31
 
4. 1' 3j OS ,.. . . . . . . ... .. .. . .. . .. . .... ..... .. ., IY 2~
 

~: E~;~1~P~~'~ ~ : ~ : :::::::::: :::::::::: :::: :::::::::::::::::: ::::::, ~h fllr ··u 
8. Road to . [ana ll , .. . .. .. .. . . .. .. I ,­0 

9. .:aH of Ca u , . , ,.... . .. .. .. .. . II ·133 ~()
 

~~ ~ --;;(;81-- ;;::';;-1 30 

The small colony of "Pa.ia " (are a 4) with 49 people who were 
mainly adult laborers, was part ienlarly int eresting. Only tw o cases 
of malaria developed there and it was not sure bu t what one of 
these hrought it with him when Ill' moved ill although th is ( 0 1011)' 

was locat ed iu the center of the heaviest hreeding and more albi­
manus were caught th ere than anywhere else. I t was also surrounded 
by a small pasture in which horses were always kept at. night and 
generally some oxen. Whether th ese acted a!' a prot ect ion is not 
known. 

RELATIYE !1I[I'OR.TAKCE OF S I' EC m~ OF A~opnELE::; AS \"ECT OR" 

In no case was ma laria spell to incre ase near whe re grabha mii 
was breeding mos t. heavily a lid ill ' 01l P. case (area {j ) it dropped 
COlIsiderahlv i ll the third peri od when th e most grabhamii adults 
were cmurht th ere and breeding was wry hea vy nearby, The fa ct 
that. ma laria is quite abundant at all seasons but least so when grab­
ham ii is mnst act ive and -thal dur ing t he summer months I!rabhllmii. 
is verv scarce woul d seem to indicat e that t his mosqu ito is not of 
great importance in this region . 

Th e most malaria was found when alhimanus WlI S relati vely 
more abundant and one of the high est rates was found at the beach 
(No. L) where grahhamii breeding WlI!' the high est aurl a rlult« " cry 
few. 

DATA Jo'RO~r (;In: ~;:\E'S In:I'OHT 0:'\ :-E AROl': AL \'ARIA'I'!OK tx I;s'CIDI·;"n; m' 

:H ALARTA 

Further information that may he of interest is I-;ho\V11 in Greene ' 8 

re port of work at Aguirre, Conditions arc somewhat different there 
but this problem was mainly one of breeding in permanent wa ter 
deposits lind the te mperat ures are mor e 01' less simil ar . The low 
peri od is in April, }ray 1lI ICI -Iune , th ere is a slight rise in -Iulv and 
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.A ugust : hilt th e peak is reuchcd in Novemb er and December. This 
cer t uin ly would seem to cor respond . at least as far as the peak ill 
November and December is concerned. with th e peak in albiman us 
aeti vity as fnun d in 13a reclouera work. 

Albimnuus is a known ca rr-ier of malar ia a nt] it is probable that 
it is resp onsible 1'01' the major port.ion of disease here. Gree ne 
found grabhami i in fect ed in na ture bu t it seems to be active at a 
tim e of y('al' when malaria is not prono unced and it is not nearlv 
so abuud ant as albimanns. lts Fond ness for human blood is a lso 
not so pronounced as that of albimanus, It is pos ihle that in this 
region it is 1I0t all impor ta nt carrier of th o d iseas e. 

Definite information on vestitipennis is lacking, but the mere 
fa ct of its limited distribution and the shortness of its period of 
aetivit,r would tend to rule it out as of milch importance. 

Th e information on seasonal variation in malaria incidence is 
not complet e and more extended observations arc necessary before 
definite conclusious can be drawn. 

S~;(,OKD CK~SUS A~D IXDE...XES 

The peak ill albimanus production was not clearly observed until 
after it had passed and by th at time the Christmas holidays and those 
of th e first week ill ,Jauuary were approaching. The second census 
and det ermination of indexes were t herefore made in th e last half 
of January and first. pa r t of F'ebruary, after the peak in albimanus 
had passed . It. was just. at the close of wettest period and when 
grahhamii was at its height. It was hoped to make this index at 
height of season for albimanus or when malaria was most abundant. 

Th e three indexes, (1) H istory, (2 ) Spleen and (3 ) Parasite, 
were again determined more or less in the same manner as for the 
first index, Blood smears were examined only from a representative 
portion of th e populaton to the west of Manati river hut it was so 
distributed that it probably gave a good idea of the index for the 
whole. 

History and spleen indexes, especially th e history index, showed 
much less malaria than in th e previous year, A very low figure 
for the history index (two per cen t ) was obtained which was all 
out of proportion to oth er find ings. Only a relatively small pro­
portion of cases found positive during the year by sickness of in­
spector were reported as positive ill the hist ory index. The result 
would seem of very dou bt f ul value. 
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Spleen Index. 
Of one thousand on- hundred and niu etv -t hree eh ildren exa mined, 

one hundred and fifty -one Of' 12,(j pel' cent had palpable :> \>1('1'11:>, 

The "lite was almost half that of t he r ate in ~ray and .lnno of 
prev ious vear. JI or e ch ild re n iu the firs t fe w ~ ' ear:i o f l ifl' were 
examined t han j II fir st censu s. 

The higher r at es were st ill observed in population bord er ing 
cane fields to 1I00,til a nd sout h (T uhle XXXIV ) t ho ug h the t OW1I 

showed II relatively high rate as did the a re a bac k awa v f l'OIll low ­
lands, The pop ulation t o the eas t (ar ea !J ) sh owed a grea t r educ­
tion , 

TABLE XXX 1\' 

DISTRIBUTION OF MALARIA AS SHOWN BY SECOND INDEXES 

~p lt'l'/1 

- - - ,----- - - - - - ­
I ToW I Post t tvr- I Pl'r~·I ·I H T UI II I Pll Ip.ll, l, - l'ercent 

Ex a m iIu.'d 1'0 ... lttve Exn tul utu l l ' ulua tue 

I ';",. B1',I('11 I- " -·;l- :. , - I--~ ao -- - ~'; . () -- a ~'i 1----:- - - 11.2( "'-l'-J ll-l.-,·-· . - ­
.• Pi eh...· .. . . . . . . . . . . .. . . H~' 11 I I:•.; I II 1;- JI .S� 
a. Towll , 1·1; iii'\. :!'2..j :n 11.7. )0. ' ) 

·1. l'"j,,' .. ...... ... .... . II ~ I ~ .:! I'"� G. gordpl' IIiI b !I'-, HI :""lI.1I · · " ~ i ti · :.~./ · · · · ·1 ·1·. ~ 

•. I u lu tu ! _. . . . . • . . . •. . • . ·L.) .j l 1.U 

~: :g:~t!oy)(~~ ; : : :".I ~ : : : : : : :::::::::::: ~~: : : ~: : : = :: :::: I ~~ _ _~II__1~: ~ 
T" lu l , I:!'I ! ,~ I ~;j .(1 I l.n"J \ ,; 1 l~ ..i 

TI ll' high er rates were st ill observed ill til l' olde r chi ld re n 1II1tl 

especia lly low was t he rate in th e fil'st few years of life. 

'1',\!l u : XXX v 

RESULTS OF SECOND PARASITE AND SPLEEN INDEXES BY AGE� 
GROUPS� 

Parasite Index, 
Of four hundred and twenty-throe smears examined , ninety­

eight or t wenty-three pel' cent were fo und positive, The rate is thus 
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somewhat lower than for the first index in June 1924. When 
considered by areas the predominant features arc the relatively 
high rate in the beach population (area 1), the lower one in Piche 
(area 2) and in hills bordering fields to the south (area 6) . When 
considered by ages, the index shows u low index in the first two 
years of life though from then on it seemed to be quite constant 
through late childhood and curly adult life. The low rates in area 
five, which area was adjacent to the heaviest bre eding of grabharnii 
when that mosquito was most active, are possible of importance in 
indicating the relative unimportance of this mosquito. In Baree­
loucta both spleen and blood indexes have shown low rates ill the 
first few years of life and it would seem that malaria is least com­
mon at that age. 

Movement of Population. 
The value of all indexes is properly greatly lessened by the 

extensive changes in residences of people included- in the study. All 
of these changes could not be closely followed and sometimes people 
moved two and three times in the year :';0 that it was difficult to 
know just where they ought. to be included in the study, Mauy 
moved away for a time lind then returned . 

Of th e 1,06:5 houses taken in ecnsus there were only 489 in 
which no changes in inhabitants took place outside of births and 
deaths. 'I'hirty-five houses wer e vacant at time of second census 
that were occupied during the first. Twenty-six new houses were 
built and twenty destroyed during the year. F'ollowing figures 
show approximately th e number of people moving out and Ill : 

'fAilL E XXXVI 

MOVEMENT OF POPULATION 

l'l'opl e ruuverl In From l'eople lUo"NI 0111 To 

<.:o a.~ t towns . . .. .. . . . .. •. . . . . . . . . ... . . . .. . . 1 ies Coast t OWIIS 1 465 
)\oun lains ~ .. -;- ~ . .. . . . 
\\'ilhill tht· art 'a ... . . .. .... ... . . . ... . ...• " 

6~(; )!olllltaiIlS 102 

xot knuwn.. ... . .. .. .. . ..... .. .. .. .... .. . . ~ :j U SOl known \ HH 

BIrths I ;~.. lu-ut lis I ss 

To other ,·oa"t. 10WlIS, 405. 

These people mainly went to San J nan and neighboring towns 
of Manati and Areeibo, though a large number went to Aguadilla 
and Dorado. Several returned from Dorado with all acute attack 
of malaria contracted there at the time of an epidemic. 

To lIlou-n(a/:1I-162. 
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These went mainly to neighboring municipalities of Ciales and 
Utuado. 

Not known-164. 
'I'his group included a large proportion of labor which moves 

about often and about whose whereabouts few people are informed. 

PEOPL1~ MOVED IN 

Prom other coast towns-19B. 
Fewer carne from coast towns than went out. Wages were poor 

and the second census was taken early in cutting season. The first 
eensus was taken late in season when there was probably the 
maximum labor in the area. After the cutting season a large 
number moved out as shown by the figures. 

From mUH-ntains-80. 
From lhe area under study-674. 
There were large numbers encountered in houses in second 

census whose previous residence could not be located. A large 
number apparently had lived in houses just outside the study area. 
It seems, however, that many people move about and this applies 
not only to individuals but to entire families. While families and 
individuals move about a great deal and sometimes to great distances 
it seems that they usually return sooner or later to the region in 
which they were born. 'I'ravel is easy in Porto Rico. Roads are 
numerous and good and if oue does not care to walk there arc 
numerous public conveyances. In the small town of Bareeloneta 
one may often see eight to ten public cars lined up in the center of 
town, and even with this number it is said that oftcn one cannot 
find a car when it is needed. 


