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•INTRODUC'l'ION 

In attempts to locat e the incidence of S chistosotmJ mmlSoni 
infection in rep resentative areas of P uerto Rico a supply of 
fresh fecnl epecimens was obtained for examina tion. In addi
t ion to S. mansoni these samples were carefully aenrched for 
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protozoa and all helminth eggs and la rvae. Since no simila rly 
compre hens ive parasitological survey has previously been 
made on the Island, th e data are valuable lUI a present-day 
index of the severa l parasi tes in the different local ities 
studied, and, in addition, furnish possible evid ence of epi 
derniological and geographical correlations with schis teso
miasis itself. 

HISTORICAL 

The earliest scientific stu dies on parasiti c infecti ons in 
Puerto Rico were carried out by th e Puerto Rico An emia 
Commi ssion J. In th e 19Q.l r eport of this body there is tabu
la ted a list of th e various parasites encountered in routine 
smear examinations of clinical hookworm patients f rom the 
Iltuudo area. The se ri es included 4,482 cases, al l of whom 
wer e positive fo r hOOJ..-WOTDl hy microscopic exam ina t ion (100 
per cent ) . The other infecti ons r ecorded (in order of their 
Irequeney] were as foll ows: AscariR. 1,408 (31.6 per cent): 
TriehocephtlZIl,'l.326 (7.3 per cent); StroJlgyloide.'l ,36 (0.8 per 
cent ) ; Schistosoma mallson i. 21 (0.46 per cent) ; Balant idium 
coli, 14 (0.3 per cent) ; " Ameba coli", 3; E-nterobius 3 : 
Taenia .'laginata. 3 ; T. solium, 2; Fasciola hepat ica, 2 : 
II Tyro.qlypluu. lonaior", 2; Il lJip logMwpoms grandis JJ 

, I , and 
II Ascaris canis" . 1. It is evident th at most of the protozoa 
wer e missed beca us e at that time th eir encysted stages were 
inadequate ly known and appr eciated. F ur the rmor e, the in 
cidence of hath protozoan an d helminthic infecti ons would 
have been enhanced hy concentration meth ods such as were 
used in th e pr esent study. However, since th nt rlay no 
eimilnrly large group from a localized urea in Puerto Rieo 
hue been so carefully studied as was th e Utundo g roup, and 
Rome of th e r urer helmi nth infecti ons have not uguin bee n 
reported f rom the I sland. Subsequent work hy the An emia 
Commission and its sueeesso rs was devoted nlmost exc lusivel v 
to the study of hookworm diseas e. The lite ratu re on this 
subj ect has bee n defin itely enr iched by the investigntions o f 
Ashford and hi e colleagues 2." Cort. Payne and Ril ey ", H ill 
a nd Earle $ , H ill ' , Payne ", Howard ', Daengsvnng ", and 
others. Howard (Lc. ]", states that hookworm disea se was in 
troduced into Puerto Rico in 1!l30 and becam e so extenaive in 
its distribution that it a ffected 90 per cent of th e population, 
most of whom had a heavy infection, H ill and Earle (I.e.)' 
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found that :!:) per cent of the positive hookworm cases har
1101'f'd A,w y(mdoll/a ,J" orle nale, n.though 99 per cent of all th e 
wor-ms wh ich th ev recovered were X ecat ors, The N ecators 
WL'n' of Af r i("un origin , while th e aucylost omea probably came 
f rom S pai n. Credi t for the first finding of .A II CY ( O...t OIlUJ ill 
Puerto Hir-o belongs to Dr, Ped r o Gutierrez Iguruvldez (1007 ). 
Hill - found that the hookworm bu rden varied f rom an aver 
a ge of :!t lO persons for coa sta l, to 500. for th e hill region s; 
th a t a child of four years had a lready acquired u burden of 
100 worms and that males were mor e heavily in fected than 
fe males. 

Almost a t th e same time that th e An emia Commission 
came into existe nce, Gonzalez Martinez 10 discover ed S ck i sto 
,'W lll a ma n.'io" i in ~[ayagii ez on the west coust, ann for years 
devoted time and effo r t in st udyi ng thi s di sease (Sl'(' sec tion 
I, thi s s t ud)') I... . :\Iore recently H offman 11 ha s confirmed 
und added t? Gonzalez Martinez ' 08 bi ological data. 

In 1930 Serra 12 r eported the examinat ion of 2,200 fec al 
sa mples f ro m the so ut h of P uerto Ri co, o f which 2,000 were 
from urban and 2(X) from rural population s a pp ro xima te ly 
eq ua lly divided between mules and females. Dutu on hel
minths only were pre sented. At till' present t ime, George 
" -. Hachmnu bus nen r-Iy completed llll int ensive five-year eur 
\'l'Y uf til t, helminth in fec t ions of workers 011 uu es tate near 
Dorndo. Ti ll' l inin ure us yet unpubl ished . 

In cidental reports on rare in test in al helminths endemic ill 
Puerto Rico ha ve a ppeared f rom time to t ime in the lit erature. 
l n 1925 ~rnftin c z Al varez II publi sh ed a record of l) il)h yllo ~ 

lw thr i ll in lut l/III f rom a n adult female, a native of ~layubrfiez" 
T he sume ye ur Hill and Siinehez If r eported the fir st three 
l 'USI'S or H y menulepis /lalla, I rom three hoys in an orphan 
a sy lum in H ut illc. In 1928 Hoffman 15 recorded the p resen ce 
"I' lJ ip .'llid i ll 111 Cfw i ll ll llt in a na ti ve child, and ill 193 J a case 
of human ga pewor m (SyngaIiUts ) 18 infection. A second case 
of ayngumoais was repor ted by this same inves tiga tor ti l l' 
following year 1'_. 

As previously indicated, the Anemia Commission I li sted 
from their U t uad o ser ies fourteen cases of Halanl id ium 
infection and three cases of " Ameba coli", T her e a re up
parentIy no survey records of p rotozoan in fecti ons from th e 
days of the Anemia Commission until 1921, when Hegn er n 
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published a brief statement based on an examination of 83 
individuals (69 from San Juan and 14 from Quebradillas ). 
In this small series single examinations showed the following 
incidence of infections : Endamoeba histolytica, 12.0 per cent j 
E. coli, 36.1 per cent; Endolimax "'ana, 7.2 per ' cent ; Iodo
moeba bUtschlii, 6.0 per cent; Giardia lamblia, 9.6 per cent ; 
T richon«mas 1wminis, 3.6 per cent; and Chilo,nast ix mesniIi, 
3.6 per cent. I n 1928 Costa ) [andry and ~[arin 11 called 
attent ion to the relatively high incidence of E. hist olyt ica 
infection in P uer to Rico and the extreme rar ity of recognized 
cases of clinical amebic dysentery on the I sland. ~ [arin 's 
a ttempt 1. to infect kittens with cysts from car-rier eases met 
with failure. Recently Poindexter to publi shed his studies 
based on stools from 564 individ uals, in which microscopic 
and culture methods were utili zed in an attempt to determine 
the more satisfactory technic for diagnosis. The results 
were as follows: E. histolytica direct smea r examination, 
11.7 per cent ; cultu re, 10.1 per cent, including 0.8 per cent 
not found by direct smear , and E. coli, 38.1 per cent and 17.2 
per cent, respectively, including 7.9 per cent not recovered 
from direct smear technic. The combined net positives by 
hoth technics showed 12.5 per cent for E. histolytica and 45.0 
per cent for E. coli. Other protozoa were found incidentally, 
including E. tuwa, Iodamoeba, Giardia, Chilomastix, T riche
mona,Of nnd BmlJarlommlaii i JJt e."II iJUJ/ i ,'f. Pooled cultures of E . 
histolyt ica were used to inoculat e eleven kittens Iby the in. 
tracecal method. Ten of these (88.8 per cent ) were positive 
on the 7th day. Of five puppies similarly inoculated, three 
became positi ve on the 7th, 8th and 13th days, respectively. 
The Puertorrican strain in the experimental host on a carbo
hydrate diet showed less pathogenicity than United States 
strains on a high protein diet. The literature also includes 
u re port by Serra 21 on a futal case of Balant idium coli in fec
ti on in a 6·year old native female. 

Taken as a whole, the combined stud ies on protozoan and 
helminth infections in Puerto Rico nrc valuable beginnings, 
but with the exception of the hookw orm data, are not auf
f iciently comprehensive to be used as indices of these par
asitoses on the I sland. 
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THE PRY-SENT SU RVEY 

.1tatrrial a ,u! tecl/ffic.- Th l"uugh the courtesy and coopera
tion of insular and local health officers and local physicians 
some 1,200 fresh fecal samples were obtained f rom represen
tat ive non -hospita lized groups of the population. The areas 
surveyed included (1) all extensive rural group in the region 
lying around T ruj illo Alto, and bet ween Trujillo Alto, Sa
bnna Llana and Rio Piedras, to the east of San Juan; (2) 
persons in lind near Ceguas, an inland town central east in 
pos ition, north of the east-west mountain ra nge ; (3) Gue
yuma, town und estate populations, in the southeast portion 
of the [Mlund ; (4) Utuado, two inland country d istricts along 
mountain streams in the northwest port ion of the Is land, and 
(5) ~ fR)'agiiez, subu rban popu lation, on the west coast. ' Vhile 
the material was primarily obtained in order to determine 
tht· S chi."trnwma matl.'umi index of these areas, it provi ded on 
oppor tunity to 8Uf\'l'Y these groups for ull of the intestinal 
pr otozoan and helminthic infect ion" of the persons whose 
speci mens were examined. 

The fecal specimens .....ere obtained Iresh from the ind i
viduals, whose name, sex and age were wr itten on the con
tai ner or on acc ompanying lists. Groups of specimens .....ere 
brought the same day by special conveyance to the Laboratory 
of ~redi ("n l 7.oology of the School of T ropical ~red icin e in 
San Juan. Examinations were ordina rily made within twenty
four hours after the speci men hod heen passed, but in about 
twenty-five per cent of the cases the material had to be kept 
in the electric refrigerator fo r a few days until opportunity 
for examination was afforded. 

Th e examination was made on covered films of the speci
men, both in physiological saline suspension anti in pr epara 
tions stained with Donaldson's iodine. Thi s was always 
supplemented by an examinati on of iodine-stained films of 
centrifugalized concentrates of the materi al. The diagnoses 
were always made by the writer s themselves, frequently after 
conference with one another on a questionable cyst or egg. 
All specimens which were too small to concentra te, those 
which hod dried up, or had fermented, It'M .....('11 us those for 
which adequa te data were not obtained, have been excluded 
from the survey data. It is believed, therefore, that the 
diagn oses are reasonably accurate and representative of the 
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populations surveyed, a lth ough three consecutive examine 
tion a f rom each person would undoubtedly have yielded a 
higher se ries of po siti ves. Altogether 1,003 examinations 
f rom a similar number of persons are includ ed in thi s r epo rt. 

Tile T ruj illo Alto-Saballa L lamr,-H io Piedras area.- T he 
specimens fro m this area were obtained from the following 
sources : (1) Trujillo Alto vil lage school , including 148 per
sons, r anging in age from 4 to 17 years; (2) six rural schools 
{Ca rru izo Bajo, Cuevas, Des Hocus, A ~1U' )' o, Ida al Iufierno 
and Quebrada Negnito}, wi thin a 100kiiometer radius of 
T rujillo Alto, including 283 persons, ranging in age from 6 
to 16 years, and (3) a rural populat ion in a triangula r a rea 
bet ween T ruj illo Alto, Sabana Llana and Bfo Pi edras, consist
ing of 102 persons fro m 2 to 58 years of age. Of this Inet 
group 24 individuals, all over 2.1 years of age, were not 
included in the general tables, because they we re not com
pa rable to age groups in the othe r units examined . There 
were altogether 533 specimens d iagnosed, of which 509 are 
included in the summaries. 

Th is a rea is essent ially a ru ral one, for the most part one 
of hills and small val leys , wit h small, relatively rapid st reams. 
It lies between the L olza an d Pi edrns drainage sys tems. 
E xcept in the village of T rujillo Alt o the homes a re mostly 
isolated. An anulyais of the infec tions found indica tes that, 
with the exceptio n of Sch ~~tosoma 1JUl I' $ (mi, th e three groups 
are r eadily compa rable, and for that reason the find ings have 
been pooled . As r egards S . lI«lI1 ,~ o" i, only one ease (out of 
431) wue found in th e vill age and rura l school in the LOlz8 • 
druinnge area, whereas 12 cases (out of 102) were diagn osed 
from the portion of the area toward Rio Piedras und S abana 
Llun n. The incidence of this comhined ser -i es hy age group 
is shown se pa ra tely for males and femal es (T nbles I nnd II). 
Th e combined aver age percentages of infecti on for hoth 
mah-s (253 individuals) and females '(256 individual s ) is as 
follows : E rldamoeba his tolyt ic(J,17.5; R. coli, 36.5; E. 1Ulna, 
21.8; Iodamoeba, 5.7 ; Giardia, 20.0; Cllilomas tix, 0.6: A s
cans, 7.6; N ecator and Ancylostoma, 40.8 ; T richocephalus, 
48.5; St rongyloides, 6.3 ; S chistosoma mansoni, 2.2; posit ive, 
S1.1 per cent. E nterobius was dia gnosed twice and Fas ciola 
hepatica once from the T ruj illo Al to village school ; elsewhere 
th ese forms were not recovered. No tapeworm infection was 
diagnosed from this series. 
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In order to obtain a more definite estimate of the infection. 
trend in the pre-school aud school age groups, th ese data 
wer e computed separatelv, both for males 'and females. The)' 
are presented in Table Ill. 

On the whole , the series, as shown in these th ree tnbles. 
provides th e following in formation : (1) .A higher percen tage 
of males is positive for each parasite, although this is not 
invariably th e case ; (2) males appear to acquire E . 1I ist olytiCt' 
nnd hookworms earlier than do females ; (:1) in later yvnrs 
t he female incidence rises , so t hat the average percentage of 
posit ives is essentially the same (males, 84.2 ; Iemnles, 8-1-.0). 
Wh ile the tables do not evaluate the amount of In fecti on for 
lilly parficulur individual (i. e., the l lara.~ it e I"mle ll) , it may 
he said that in no single case in the se ries was there evidence 
of an overwhelming clinical infection with any particula r 
parasite, and few pe rsons had a combined parasite burden of 
clinical significance. 

7'he Caguas area.-The 88 specimens examined from this 
a rea were obta ined from two principal sources, the Bur eau 
of Health (Sanidad) from the town itself a nd a colonia ill 
Ba rr io Bairoa, just to the no rth of Caguas along a sma ll 
st ream. ~ I alcs and females were almost equal in numbers 
(45 and 43, re spect ively) . Since tile series is smull the 
incid ence by age groups if, not especially significan t, hut th e 
uveruges ure possibly valuable fo r comparison. The data arc 
r ecorded in Tabl e JV. The average percentage incidence fur 
males an d female!' is as follows : E. histoly tica, 15.tI; E . coli, 
35.2; B. nana, 2i .3 ; Iodamoeba, 3.4 ; Giardia, 13.G; A scaris, 
12.4; Necator, 36.1 ; T richocephalus, 65.9; S trotl!lyloides, 
1.1; S chistosoma moosow, 30.7; positive, 87.6 per oent. No 
other puruaites were encounter ed in thi s se ries. 

Th e Guayama area.-..\ total of 240 specime ns, s tati st ica lly 
usable, were obtained from pe rsons in this a rea. Th ey were 
secured from three principa l sou rces : (1) the Bureau of 
Hea lth (Sa n-idoo) j Central Machete, on the coast immedi atelv 
south of Guayamn, and (3 ) Colonia Vives, one of the hold. 
ings of Central ),Iachete, 'between the Cent ral Machet e and 
the southern bo rder of (Iuayama . All three subgroups of the 
se ries are representa t ive of the age-groupe of the populat ions 
surveyed. T he male members of the ser-ies cons ti tute ahou t 
two·fifths (96 pe rsons ) and the females, the re mainder (144 
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persons). As in the Trujillo Alto area ther e is little dif
ference in the three subgroups of thi s series except for 
Schistosoma infection. Six cases (8.1 per cent) were diag
nosed from the Sanidad j cnly one (1.0 per cent) from Colonia 
Vives. The resul ts of examination of thi s series are pre
sented in Table V. The combined averages for both males 
and females are as follows : E. histolytica,12.5; E. coli, 30.8; 
E. llana, 8.3; I odamoeba, 0.4 ; Giardia, 9.1 ; ChuomWitix, 1.7; 
Ascaris, 11.7; Necator, 21.3; T richocephalus , 32.9 ; Strongy
loides, 3.8 ; S chistosoma mansoni, 17.9; positive 72.75 per 
cent . II ynumok pis nona was encountered once {Guayama 
Smlidad) and Enterobius once (Central Machete). On the 
whole, infection in the male population is considerably more 
ecmmon than in the female in this locality. 

The Ut uado area.-A total of 78 persons, residing along 
the hank s of Rio Vivi and Rio A.bajo, near Utuado, were I
 examined. Of thi s seri es 33 were males and 45 females. In 
tile protozoan species of parasites found the females showed I a higher incidence than did the male s. The same is true for 

r Ascaris, but Necator, T richocepJuUu.s and S cl.istosoma are 
more commonly male infections. It is inter estin g to note that 
Strongyloides was not diagnosed in this seeiea. The results 
are summarized in Table VI. The combined average per
centages for mal es and females ie as Iollows : R. hi.d olytica, 
10.3; E . coli, 30.8; E. 'lana, 7.7 ; Iodamoeba. 2.5 ; Giardia, 
Li.4; A scaris, 20.6; Necator, 25.6; T richocephafns, 28.4 ; 
Schistosoma manso-ni, 41.0; positive 82.1 per cent. Parasit es 
unrecorded were not observed in 'this series. 

The .llayague:: area.-A t otal of 88 persons, mostly resid
ing in the outskirts of the town near the slaughter-house, 
were examined. The serie s consisted of 30 males and 58 
females. Except for Tricho cephalus. the percentage inci
dence is comparatively low for Puerto Rico. The data are 
present ed in Table VII. The combined average percentages 
for mal es and femal es arc as follows: E. histolyt ica, 6.8 ; 
E. coli} 30.7; E. nana, 5.6; Giardia, 2.3; A scari.~, 6.8 ; Ne· 
calor, 17.0; Trich ocephalus. 45.4; St rongyloides, 4.5; Schi.~. 
tosoma mansoni , 10.3; positive, 75.0 per cent. Other para
sites were not encounte red in this series. 

Comparison 0/ the five areas surveyed.- It has been sta ted 
previously that, on the whole, the average female incidence 
to parasitic infections in the Puerto Rico areas investigated 



/
 

STUDIES ON SCIII8T080JdIASlS KANSONJ IN PUERTO RlOO 455 

is lower than that of the males, and that males show evidence 
of somewhat earlier exposure. As poin ted out in a previous 
communication in this study (Hoffman and Faust :2) the 
several areas considered are situated in d ifferent topographic 
and climatic ,,~ilieux. Th e Trujillo Al to area is in the north
east portion of the I slan d, in 8 hilly region of abu ndan t rain
fall Ueguas and Utuado are inter-mountain situations 011 

the north side of the divide, and are also supplied with 
abundant precipita tion. Guayama is on the southeast coast, 
where rainfall is slight and irrigation is extensive. 1.10)'8· 

giiez is on the west coast and rainfall is moderate. These 
condi tioning rectors of climate might he expected to play an 
impo rtant rOle in the amount of infection in each particular 
area. In addition, the relative grouping or isolation of 
human habitations also requires consideration. F urthermore, 
infections such as hookworm and Ascaris, have been the 
objects of therapeutic and preventive attack for many yean 
in Puerto Rico. On the other hand, the amebic infections, 
Giardia, Trichocephalus and Strongyloides , may property be 
considered as having been unaffected by public health meas
ures, save in so fa r as generalized hygiene may have reduced - the amount of their Incidence. The data for each species of 
parasite arc present ed in condensed form in Table VIII. The 
infectlcns .....ill now be considered seriatim. 

E ndamo eba hist otyt ica is most common in the Trujillo 
Alto district and is lowest in incidence in ),[ayagtiez. In the 
former area thi s infection is significantly heavier in the males j 
in Mayagties, as well as in Caguas and Utuudo, it is definitely 
more prevalent in the females. Since the Guayarna flgurea 
lie in the midd le of the series it is evident either that irr-igu
tion, as well us ruinfull, may contribute to the dissemina
ti on of thi s umeha, or that neither is an essential factor. In 
view of the fact that the incidence in Peiping, China (Kessel 
and Svensson 21 ), a very dry area, is higher than it is in the 
Trujillo Alto district, it appears likely that other fa ctors, such 
as unsanitary disposal of feces, food handling, etc., are more 
essential H UUl moisture per se. The low incidence in Maya
giiez, wher e better than average sa nitary conditions prevail, 
supports thi s view. E. coli parallels E. histolyt ica through
out the ser ies, hut at a considerably higher level. This is 
what might be expected on the bas is of other surveys. As 
pointed out by Faust U E. coli infecti on may constitute a 
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relatively accurate gauge for E. hist olytic<! in a given locality. 
The incidence of E. nona is much lese regul ar, while Ioda
moeba is very erratic. 

Giardia infec tion is primarily one of earl}' childhood. In 
the Puerto Rican populati on it reaches its peak hy the tenth 
Year , after which it shows an irregular decline. However, 
it-alated cases up to 60 years of age have been found in thi s 
series. )lales are almost always more commonly infected 
than fema les. In the population su rveyed thi s species more 
or less parallels E. his tolytica. Thi s might he int er preted a s: 
possibly indicating a common epidemiology. Th e incidence 
of CliiWmastix is, ind eed, low j much lower than that in th e 
city population examined by Hegner (1.c. ) 11. Trichomonas 
JlO mini.., was never once encoun tered in all of the C81!t"$ ex
amined, although Bodo cauootus was found three times. 

Th e incidence of Ascaris is consistently low, except in the 
rural Utuado di strict. Treatment of cases diagnosed by the 
health authorities is undoubtedly an important factor con
trthuti ue tn th is exhibit. Likewise, the incidence of the 
hookworm is remarkably low, considering th e estimate of 90 
per cent infection from these local ities when the Anemia 
Commiss ion und ertook its work at the beginning of th e pre!'
ent century. Furth ermore, no sing le case of heavy hook
worm infec tion was encountered in the surve y, Indicating that 
the per sons infected are not carrying a heavy worm burden. 
" "hile egg counts or worm counts have not bee-n mad e in th is 
survey, experience in examining feces makes it pos sible for 
U8 to estimate conservatively that lees than 10 per cent of 
the positives in this ser ies harbored as mnny as 200 worms 
and that none harbored 500 worm s or more. ..\ !\ regurda 
Trichocephalus the incidence is high hut the nver uge worm 
burden relatively low. Nea rly fifty per cent (44.6 ) of the 
per sons examined were positive for this infection. Po ssibly 
11 101 111n Jl perce ntage of the t r-ichocepha lids acquired bud been 
eliminated hy hookworm therapeusis, but the amount could 
not he very significant, since Tr ichocephalu s ill not appreciably 
affect ed b)' th e usual anthelmintic procedures. The infection 
ra tes fo r this worm may, therefore, he regarded a ll- nearly 
normal for an untreated population living under cond itions 
provai lhur in Puerto Rico. Th e Slroll.q.'l(()idt>.'f rates in the 
ser-ies a re low for a subtropical area where hookworm i$ II 

common infection. Any anthelmint ic procedures used on the 
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population would not have affected this rate, and specific 
therapeusis (gentian violet) has not been carri ed out for thi s 
infection in Puerto Rico except on r elatively few private and 
clinic patients. Th e incidence is, th erefore, a natural one for 
the popula tion. 'Ve are able to offer no explanation for the 
average low rate and the complete abse nce of this infection 
in the Utuado district, but this sur vey is supported by the 
experience of physicians in Puerto Rico. 

As we have previously stated , Schi.~to,<lOm.a manscmi is 
controlled hr fur-tors which limit its distribution, even in nny 
par ticu la r district. One particular vill age or group of th e 
population rna)" have a high endemic rate, as, for exampte, 
Bar r io Bairoa a t Cagnns, Colonia Vivef' a t Guayama and 
Rio Vivi at Utuado, while other nearby groups may he only 
lightly parasitized or completely free of the disease. Th us 
the Ouayama totals, particular ly because of th e Cent ral 
:\lachete group, a re unu sually low for th e Guuyama district. 
Persons in the Central Machete itself are mill operatives, 
nl111 their famil ies a re not in contac t with th e Irr-igation 
ditches, which a re the principal source of th e infection. The 
ave rage Cor all groups (12.2 per cent) is probably a fair 
estimate of the infection in the population of th e Island, 
us ing the single feca l specimen as a diagnostic unit. 

In eudemlc ll rt' ll!'< exposure to Sctiistosoma ma n.wmi infec
tiuu I"-'K ill ~ l'U rir in child hood (2 yea rs or less ) and cont inues 
throughout life, particularly in the male populati ons. Infec
tions can he most readily diagnosed in children or other", 
who hnve recently acquired th e infection, since in chronic 
cases and those subjec t to reinfection, fibrosis of th e intestinal 
wall following lodgment of th e eggs in its tissues prevents 
the eKg from being regula rly expelled into the lumen of the 
howel and passed in the feces. Hence th e diagnosed incidence 
for children is prohahly more accurate than for 8du1111. 
Likewise, la rger samples , comminuted, st rained and sedi
mented (or centrifugalized) , more oft en provide posit ive 
diagn oses than do smaller specimens, such as those utilized 
ill thi s survey. 

Tn addition to the data alrea dy considered, th e evaluation 
of the total parasite incidence in the population is of con
sideruble importance, particularly for purposes of comparison 
with other a reas. This is known as the parasite itlJ~:r, and 
h; obtained hy dividing the total number of persons examined 
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by the total number of paras ite findin gs in the group. It is 
the average of parasite species per person. These indices 
are included at the bottom of Table VIII. It Us highest in 
the Caguas group (2.43), next in the Trujillo Alto area (2.w), 
and lowest at llnyngiit:z (1.29) . with Utuado (1.73) and 
Onayama (1.50) intermediate in position. The average for 
all groups is 1.88. Usually the index is higher in males than 
in females, although the reverse is true for Caguas and 
Mayagiiez. 

Compari$opt, with Surveys E lsewAere.---Comprehensive 
survey tlgures, in which both protozoa and helminths have 
been included, are available for very few localities, but data 
for either protozoa or helminths separa tely are now a matter 
of record for certain representative regions in various parts 
of the world. For the protozoa, surveys or pa.rticular value 
are those from England (DoOO11 2t. 2'-) ; from China (Faust 
and Wa ssall ts, Io'aust -, Kessel and Svensson. ", Faust 21 and 
Tao D ) ; from Java (Brug JO

) ; from Sweden and Finland 
(Svensson at) ; from Russia (Philiptecbenko U) ; f rom Vir
ginia (l"aus t :a.J) ; from Tennessee p.leJeney M) ; from New 
Orleans (Faust loG) ; from Los Angeles (Kessel II) ; from 
Pennsylvania (Arne tt, 'Venrieh and Stabler 2: and Wenrich, 
Stabler and Arnett Si a ) ; from Panama [Faust " ) ; from 
Colombia (Kofoid et al. " ) , and from Haiti (' Villiams, 
\Vildman and Cur tis 59, and Willinms and Thomes .11.) . 

In most of these surveys particular stress has been placed 
on tile infective incidence for Endamoeba hi.dolytk:a. Such 
information has been digested and for the most part sum
muri zed L)" Tao (Lc.}". We arc here particularly interested 
in the infections of native populations of the Western H emi
sphere for comparison with our own data. K ofoid et at. 
(J.c.)' · found :J3.7 pel' cent infection with E. hist olytica in 
Santa )Iartn, Colombia (average for patients, staff and 
servants, totalling 367 persons) j 41.1 per cent for E. coli,· 
42.8 per cent for E . Mila ; 21.0 per cent for Iodamoeba; 1.4 
per cent for Dientamoeba f ragilis.· 11.2 per cent for Giardia; 
18.8 per cent for Chilonwstix,· 7.4 per cent for T richo'llottas 
hominis, and 0.3 per cent for Tricercomonas lwminis. F aust 
(I.e.) ", in published data f rom Panama. reported considerable 
variati on in positive cases of B. hi$tolytica in separate urban 
and rural grou ps. In one rural community (Tuira River 
village) the incidence r eached 90.9 per cent for E. histolytica 




