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STUDIES OF THE MALARIA PROBLEM IN PORTO RICO 

PAPER IV 

SPLEEN INDEX 

No age limit was placed on th ose .t ak en III the index but it was 

found convenient to examin e up to th e age of 18 to 19 years. 

Th e examinat ions were done at th e hom es and at the schools and 

110 difficulty was en countered in exa mining both boys and girts in 

the latter. Th e address and house number of child was obtained 

c.t school so that spleen percentages could he calculated by th e dis­

trivt in wh ich child re n actually liv ed . 

All exa mina t ions exce pt a few in infants and yo ung child re n 

were clone with th e child lying down a nd with kn ees flexed . Clot h­

ing was removed h om abd omen 0 1' :-;0 loosen ed that th c hand could 

be splipped und er t o oht a in r l'Ct ~ ,wcess to t he left up per qu ad ran t of 

the nlniom on. In «ase spleen was not readily palpabl e, t he i-hild was 

instructed to br eathe deeply to trv and hring clown a slig ht ly en ­

larged splee n. 
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'l'h n 'e o r ilion' fillg"!' rs ' breadth below ('o st al mn rg in :i 

Nin e hundred and eighty child re n were exa mined of whom 22,2 

pill' cent were found with palpabl e spleens, Refcl'ClJee to 'I'able VnI 
shows a slight ly higher rate in males th an in females. Tn both sexes 

a low rate is found in th e fir st five yea rs of life. The high est rate 

was apparen tly reached iii th e agc g rou p t en to Iourteen , th ough in 

boys th e rates were hi gh est at eight t o nine. The rates were more 

or less t he sa me bet ween six to th ir tee n, 
!) 
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'l'AIlLE VIII 

RESULTS OF FIRST SPLEEN INDEX BY AGE AND SEX GROUPS 

Mal e Fc tua le To la l 

A!{c Gro up s Per Per Per
To ta l To tnl To tnl Pal. ce nt Pa l. ce nt Pal. cent 
exam. exam. exu m . I' nl. P al. Pal. 
-- -- .- .. .- - - - - - - - - -- --­

0-4 ....... .. ...... .. .. .. ... 100 13 12.:J 11 7 9. 1 18:J 20 10.9� 
0-9 . . . . . . . . . .. .. . ... . . .. . . . 21.', 6:J 2!l.:J 2112 2H 14.4 417 92 2"2.1� 

10-14 ... .. . . . . . ... . . .. . .. . . . Isr [>:l 2<J .4 li,l 41 27.0 3:11 <J 4 28.4� 
11>-19. .. . . . . .. .. .. . . . . . . . .•. :J4 8 2:1.;> H) 4 26.6 49 12� 24.5 

-
Total . . . . . .. . . . . .. . .. 53:.> 1:J7 25 .6 44;:') 8 1 18.2 980 218 22.2 

P al. == P alpabl e. 

Only nine per cent of palpable spl eens extend to below the costal 
margin (Table IX). The largest spleens were found in th e age 
group five to nine but the highe st perc ent of spleens larger than 
just palpable on deep inspiration are found in the age group 0 
to four possibly because cooperat ion in breathing could not be ob­
tained to bring down small spleens. 

Thus far both clinical history and spleen indexes indicate a lower 
rate of infection in the first few years of life. 

TABLE IX 

RESULTS OF FIRST SPLEEN INDEX BY AGE GROUPS AND 
ACCORDING TO SIZE OF SPLEEN 

Spleen Size� 
Al(e Gr ou ps� To tal Total 

exam, Palpable 
0 I 2 :J 4 5 

0-4 .. . . . .... ... . . .. ... . . .. . 1s:J 168 8 7 5 ........ ... ... .. 20� 
0-9 . . . .. . . . . . .. . . . . . .. . . . .. 417 325 6 1 21 5 :J 2 92� 

10-14 • . . . ....... . .. . . .... . .. 331 2.17 72 18 4 . . .. . . . . . .. ...... 94� 
10-19 . . . . . . ... . . . . . . . . . ... . . 49 37 8 3 I .... .... .... .... 12� 

To tal . . . . . .. .. .. . . . . . 980 762 149 49 15 :J 2 218� 

PARASITE INDEX 

The number of blood smears that could be examined was limited, 
but an attempt was made to obtain samples from all ages, both sexes, 
and from people living under all conditions in various par ts of the 
area under study. In all, 622 blood smears were examined or about 
one-tenth of the population. More females than males were examined 
because it was found that the male population was away in the fields 
working. More of the men were included in the second index. . 

http:11>-19.....................�
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Thin smears were used entirely as it was felt that more consistent 
results could be expected with native microscopists. The majority 
of this work was done by a microscopist who had had several years' 
experience previously in the work. 

The staining technique was that suggested by Dr. Russell, using 
Wright's stain and then a borax methylene blue stain. Very con­
sistent and good results were obtained. At first it was planned to 
examine each slide long enough to count 100 leucocytes. Only such 
slides� as showed even, this distribution of red cells were examined 
and as counting leu cocytes tend to detract ones attention from the 
search for parasites a. period of 25 minutes was chosen for examina­
tion of all slides. 

This was the average time found necessary to count 100 leucocytes. 
In case bodies were found which were suspected of being parasites, 
search was continued sometimes longer than twenty five minutes, but 
no slide was called positive unless definite characteristic parasites 
were found. Mixed infections were recorded if found, but as a rule 
no extended search was made after one type had been seen. 

Results of Examination. 
An index of 27 per cent was found for the entire population. 

Slightly higher rates were found in males than in females (see Table� 
X). The highest rates were found in the age group 15-19, though� 

. little difference is noted from five to twenty-four. The rate is low� 
in the first five years of life and is comparatively low in the older� 
adults. 

DISTRIBUTION OF MALARIA AND RELATION TO BREEDING AREAS 

It will be remembered that the population was found­

(1) On a narrow strip of land on the beach 
(2-3) About the central and in the town 
(4-5) In certain colonies in the center of cane fields 
(6) On hills bordering cane fields away from the ocean 
(7) Back in the hills away from the cane fields 
(8)� In a group of houses bordering cane fields on highland 

south of town (houses .are to west of fields) 
(9)� On the rising ground to east of cane fields which extend 

acros from beach to hill section. 
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TABL E X 

RESULTS OF FIRST PARASITE INDEX BY AGE AND SEX GBOtJPS 

~I llie F('lII nl e T ol al 

: Ppr ,' - - - - - I ~:;:- I ..i TOlH.l I' ()~. ce n t Tol al (l ()~. l '(!II l , I (Hal Po ,~ . 
I ex am. 1' 0 :" . ('XliII ). I'tlS , I «x um . 

0---4 •• -..-. -..-.-..-. -..-. -.. -. -..-.-.. -.. ,-:;- --, ~ ~ I --~ -:- II~ - - 9 
li.ti 

5- 9 1 81 ~Ii :J~ . () 19 II .., ~ I:m :lj ~..-) 

1O-1~ . .. .. . ..... .. ..... .... . Ii] I f, ~~. Ii ~(i a:i .a I:Jll II 2!:J.5.8 
15--19 1 eo 7 ss.o r)!J 19 a:!.:! 1~ ':!fi� a:J.o 

:l~ .0

~;J . : :: : : : : : : : : : : : : : : : : ::: ! .. ... ~~ . 10 .. . ~.I : ~ . "> I~ ... ~~i: Ii. 1 I ~; ~f	 ~ 1. 0 
:!O.:!~;':e " "' '''' ''' '''' '''' I ~] , 1i .0 I :Jf, ~; ~:W I :t) ::
~) . () 

~~; 11; : :: : : : : : : : : : : :: : ,"";';'.... .;~ ... .~::) : ... .:; (~:, . '" " !;,~ ' ... ~ ; i:~ I-Ii~~ lH7 

Th e wind blows alm ost parallel with the beach f rom the east , 
th ough often slightly toward inland. :\Iosquitoes must fly aga inst 
the wind, to r each th e population to th e east , with it , to l"l',wh it to 
the west , and across it, to beach 01' hill po pulat ion. 

Relation of Breeding to Regions of High and Low Incidence. 

Stu dy of 'I'able X I showing indexes for th ese regions shows prac­
ti cally no cor rela t ion between clinical history and spleen or blood 
indexes. In general, however, spl een and blood indexes foll ow each 
eth er . 'I'he highest spleen rate W /l S found in a small colony (Espe­
ranza ) in the center of the fields and sur rounded by permanent wet 
areas 0 11 two sid es a nd rain water deposits on an oth er two . 

' l'A Bl, ['; XI 

DISTRIBUTION OF MALARIA 
(as shown by the three indexes) 

II is to r les� H IO(H) 

Area 1- - --,-- - 1-- - - ­
x». Lo cat ion Per PerCensus Pur 

ros, «c u t '1'otlll 1'11 1. pen t T otu l P o;;; c pn l 
Po s, e x am Pul. e xam , I' o s . 

Beach 00 1.14·; [,9 :).2 I i~ J ~() 22 . ~ HHI 5 1 30.0 
Pi che 

.. 

;29 47 6.4 118 :2 7 zs.o H 26 ::fj .O00 . 

T ow n 00 00 ' 1.136 l ~~ 11.3 198 :j l 15. 6 91 III 21 () 
Pnjas ,[9 0 ~ !{ 1 ·1.32g: ~ .. ." i iJ ' ..... io' ... 52'.0' E Sp erlll1;1,R. . .. . . . . . . .•.. .. . 9 2 '17 ; 5 .1.4 
Bord er lIi11s . .. 1./.19 104 9 (J 169 ;' 7 112 .W 27.033.6 1IiIsland 1 389 ~:l 8 :0 3~ 17.0 l :l 2 \5 .4 
HORd to Ma nat! 1.0g6 13. 12 F> 182 ~8 85 Ii 20.0 
East o f Can e .. .. 00. . ~Ii~ 2~ ~ .3 99 21 ~ 2 15 ss.s 

00 

- ~~ :~ I ­
T otal 00 00i1-6.2:l9 ,-519 R.8 998 220 22 .0 616 166 ;0 

A spleen rate of 53 was found here. 'I'he populat ion of the hills 
border ing th e cane fields (6 ) showed next highest ra te of 34 and 
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practically none of this population was more than one-half kilometer 
away from breeding areas and most of it was nearer. 

The beach population (1) showed higher blood rates than the 
hill population hut lower sple en r ates. The average distance from 
permanent, breeding was slightly over one-half kilom eter, hnt during 
rainy seasons th e breeding areas were much closer. 

The portion hack in the hills (7 ) even though near temporary 
breeding areas , but 1 and 2 kilometers from permanent breeding" 
areas, showed lowest rates of all. In general it may be said that 
malaria is widely distrlhuted throughout th e area and hack into the 
bord ering hill section but that definitely higher rates are fonnd 
adjacent to permanent breeding ar eas. Whether the malaria in the 
section one-half kilometer ' from low lands is due to flight from 
those low lauds 0 1' not is difficult to say. 'I'he peopl e move about 
a great deal , go to visit oth er region s often and there is a great 
change of population with n eighboring districts. In all those regions 
there are always a few temporary water deposits close at hand, the 
importance of whi ch is difficult to est imate . Th ese deposits also are 
found in oth er regions with low malaria in cidence, hut in th e area 
nuder st udy where carr iers arc more numerous they may he of some 
importance ill mainta in in g a higher rate. 

LOW SP LEF.N -ITW n P AR.\SITE INJ)EXE:;:' 

h is quite sn-iking, th e difference in th e two ' rates, th e relatively 
low spl een rate and high parasite rate. Large spleens were not 
num erous. r\l work (lone in other countr-ies as a rill e the spleen 
rll1es an' reported milch higher than th e blood rates. The relation 
of low spl een and. hi gh parasite rate was found quite constantly 
throughout the Island and would seem to he mor e than a mere casual 
occurrence. It is difficult to say what effect the general use of qui­
nin e may have had on th ese rates, but it is the factor that stands 
out most prominently. 

With the aid of a Dare H emoglobinometer 2 ,~:n deterrn inations 
were made. An average of 81.5 was found for per cent of hremo­
globin, No eor rolati on between blood and spleen rates and hremo­
globin percentage could be clearly made out. 

RUM MARY OF INDF..xES 

(1) An area with a population of slightl y more than 6,000 people 
WIlS studied. 
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(2) A clinical history rate of nine per cent, a spleen rate of 22 
per cent and parasite rate of 27 per cent was found. 

(3) Rates were lowest in the first five years of life. 
(4) Spleen rates were highest between ages of ten to fourteen. 
(5) Blood rates were highest in the group fifteen to nineteen 

years. 
(6) The highest rates were found in the population within one­

half kilometer of permanent breeding areas. 
(7) A comparatively low spleen rate was found with a compara­

ti vely high blood rate. 


