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The following table (table 13) indicates the consumption
of milk per capita.

TaBLE 13
PER CAPITA CONSUMPTION OF MILK PER DAY IN AREA
Gaf ; Total Total Per capita
Daily consumption INoter No. of : :
A : 5 ; quantity of |consumption
of mlll(:pge; faygly families | members in Per Cent | “ilk con- | of milk per
= families sumed(pts.) | day (pts.)
TOTAL xofs g [ iy, 860 4,400 100.0 1,173.50 *0.40
None 345 1,530 40. 14 S XLODDCIR], 908 3318 .
Less than 1 pt 158 740 18.4 74.25 0.10
L0 sl atsiel il 107 543 12.4 112.25 0.21
2 pts 115 676 13.4 232.00 0.35
3 pts 24 155 2.8 72.50 0.47
4 pts 42 284 4.9 169.00 0.60
5 pts. & over 62 439 7.2 513.50 1.18
Not specified 7 33 PP 8 iy M kit 2 5

*Families not consuming milk have been excluded from this average.

Deficiency Diseases:

The nutritional needs of this people are great, and the
limited kind and small quantity of food grown makes it im-
possible to meet them. The resulting diet usually lacks
calories and does not meet energy requirements; it is low in
essential minerals and generally deficient in vitamin content.

Although occasionally typical deficiency diseases may be
found, such as pellagra, this is not frequent. However, you
find a more or less undetermined nutritional syndrome in
which nutritional edema with pigmentation of the skin, weak-
ness, marked anemia or a combination of these, may be the
most prominent symptoms. The result is a state of general
debility and malnutrition, and great susceptibility to disease.

Health and Medical Agencies:

The agencies for the prevention of disease and for the
care of the sick in the municipalities of Arroyo, Patillas
and Maunabo are the types of organization commonly found
in Puerto Rico for that purpose. The Department of Health
has a Public Health Unit in Guayama which. covers the mu-
nicipalities of Guayama, Arroyo and Patillas. There is an-
other Public Health Unit for Yabucoa and Maunabo. The
central offices of these Units are located at Guayama and Ya-
bucoa, respectively. The physician in charge of the Public
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Health Unit of Guayama visits Patillas and Arroyo two or
three times during the week; the physician in charge of the
Public Health Unit at Yabucoa attends also the municipality
of Maunabo.

The personnel of the Public Health Unit of Guayama con-
sists of a physician for the three municipalities, three nurses,
four sanitary inspectors and one clerk microscopist for Gua-
yama, and one nurse and one sanitary inspector each for
both Arroyo and Patillas. The personnel of the Public
Health Unit of Yabucoa and Maunabo consists of a physician
for both municipalities, two nurses, two sanitary inspectors
and one clerk microscopist in Yabucoa, and one nurse and
one sanitary inspector in Maunabo.

In each of the municipalities there is established a milk
station supported jointly by the respective Municipal Govern-
ments and the Department of Health. The milk stations
furnish milk for a limited number of indigent children, which
is apparently distributed mainly in the urban sections, as
only one family was found in the surveyed area who was
receiving three pints of milk daily from the milk station at
Patillas.

The municipal health organization in the three munici-
palities consists of the municipal physician or Médico de Be-
neficencia, in each one of them, who has to render service to
the whole population, urban and rural. A limited amount of
money is set aside in the municipal budget each year for the
purchase of medicines for the poor. The deficiency of this
service all over the Island is well known, and we shall not
enter into it in detail. Suffice to say that most of the people
needing medical care either do not receive it, or receive it
very inadequately. .

The Central itself provides a physician on a part-time
basis, who visits the colonias periodically but, as there are
no facilities for diagnosis and treatment, it may be assumed
that such service is far from being efficient. The Central
has also a nurse in charge of an emergency room (obligatory
by law), and pays for the medicines for the sick when re-
quired to do so.

General Health Conditions:
The general health conditions of the municipalities of
Arroyo, Patillas and Maunabo, as may be judged from avail-
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able statistics, do not differ greatly from those observed in
the rest of the Island—particularly from those existing. in
the municipalities of the coast. The disease most prevalent
is malaria, with gastro-intestinal disorders and tuberculosis
next in importance.

Prevailing diseases: Examining the morbidity of these
municipalities (table 14), it may be readily seen that though
the reporting of cases of transmissible diseases is very defi-
cient, the highest number of cases reported are from malaria
and tuberculosis. For instance, 70.4 per cent of the cases
reported from Arroyo, 52.7 per cent of the cases reported
from Patillas, and 92.1 per cent of the cases reported from
Maunabo in 1935 are cases of malaria, and the disease fol-
lowing next in order as to the number of cases reported, is
tuberculosis, except in Maunabo, where 43 cases of influenza
and 21 of tuberculosis were reported during that year.

Tasye 14

NUMBER OF CASES OF TRANSMISSIBLE DISEASES REPORTED FROM
ARROYO, PATILLAS AND MAUNABO AND IN PUERTO RICO: 1935

Diseases Reported
4 Puerto Rico Arroyo Patillas Maunabo
Disease

Per Per Per Per

Cases Cent Cases Cent Cases Cent Cases Cent
ALL (CASHY VI EIEAEE T 31,473|100.0 | 159 {100.0 | 203 |100.0 | 947 | 100.0
Malariah s jue s o cias B 13,975 44.4 | 112 | 70.4 | 107 ( 52.7 | 872 | 92.1
Tuberculosis (all forms). .. .| 9,575 30.4 36 | 22.6 37 | 18.2 21 2.2
Whooping-cough........... 2,234 7.1 2/ 1.2 10 5914 o HiBd e %
DAphtheria: " S2r oyt T el i 867| 2.8 15 R P 4| o 1 3 0.3
Measaleg? 7.7 A1 AURa T34 20 R SIRBLL 0| PSR L 1 E 9
VISR . 3 ks prte 708 2.2 5] 3.1 53 110 519 o ST | ¢ & B
Influénza s, 3045s. e it g O0RC2B2¢ o e 71 3.4 43 4.5
Typhoid fever £ GO0 IIHY. | BRI 4 I3 (R.075 Pt W g hka Bt
Syphilis. ..... s IS % P TECH TRt st e ol HE St T I
Dysentery................. 207 S0Z0R TN TAC I T 8| 3.9 7 0.7
Puerperal fever............ 67 0.2 1 (51 (VT T S X A 0 2 plate Ed Be SRV
Infantile tetanus........... Y ) (M R S it 19 P el e e
All other diseases ......... 1,145 3.6 21 1.2 27 1 13.3 1 0.1

The findings of the present survey confirm this situation
as to the prevalence of malaria, for 411, or 89.9 per cent of
the 456 sick persons found in the surveyed area were suffer-
1ng from it. - I SRR
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It is possible that the high prevalence of malaria might
tend to obscure or econceal many other causes which are pres-
ent both in the surveyed area and in-the three municipalities
at large, but, judging from the data at hand the problems of
malaria, intestinal parasites, tuberculosis and syphilis take
precedence over all other health and medical problems.

General mortality: The average general mortality during
the years from 1931 to 1935 was 21.9, 22.0 and 20.0 deaths
per 1,000 population in Arroyo, Patillas and Maunabo, re-
spectively, as compared with a death rate of 20.3 for Puerto
Rico as a whole during the same period.

Mortality from important causes: The disease causing
most deaths in Arroyo and Patillas is malaria, with recorded
death rate of 358.2 and 348.1 per 100,000 population, respect-
ively, from 1931 to 1935 (table 15). In Maunabo the highest
death rate registered during the same period is from diarrhea
and enteritis in persons 2 years of age and over (351.6 per
100,000 population), with diarrhea and enteritis in children
under 2 years of age in second place, and malaria, third place,
with a recorded death rate of 210.1 per 100,000 population.
The highest death rates recorded in Arroyo besides those
from malaria are from pneumonia (286.6), diarrhea and en-
teritis under 2 years of age (245.9), and tuberculosis (243.9).

PRINCIPAL CAUSES OF DEATH-

PUERTO RICO, ARROYO, PATILLAS AND MAUNABO
1931-1935

PERCENT

s w g n g wiQi, S w O S w o
0,8 Sl BB £ S5 ¥ S £33
ES§Y¥S ¢ S  &§g3s Q°3§ §s8
§ ¥ R g R 3 N < & 53 g 88
¥IIY ¥ Yyad 353 $3 %
MALARIA  TUBERCULOSIS ~PNEUMONIA  DIARRHEA AND DIARRHEA AND
ALL FoRMS ENTERITIS ENTERITIS

2 YRS, 2YRS. AND OVER
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In Patillas the highest death rates recorded, besides malaria,
are from tuberculosis (231.9), diarrhea and enteritis under
2 years of age (228.3), and diarrhea and enteritis in persons
2 years of age and over (205.9). .

TABLE 15

AVERAGE DEATHS AND DEATH RATES FROM IMPORTANT CAUSES FOR
ARROYO, PATILLAS, MAUNABO AND FOR PUERTO RICO: 1931-1935

Puerto Rico Arroyo Patillas Maunabo
Causes of Death
Deaths | Rate | Deaths | Rate | Deaths | Rate | Deaths | Rate

ALL CAUSES.. ...... 33,397.0 [2,031.1 192.2 [2,194.6 331.2 |2,203.2 196.6 | 2,005.2
MAalariat. e o S 2,778.8 169. 4 31.4 | 358.2 52.4 | 348.1 20.4 210. 1
Tuberculosis (all forms)..| 4,949.0 [ 300.3 21.4 | 243.9 34.8 | 23L9 10. 2 104.4
Pneumonia (all forms)...| 2,981.8 | 181.8 25.0 | 286.6 23.0 | 163.5 14.6 150.3
Diatrhea & Ent. (—2 yrs. 3,868.8 | 234.9 21.6 245.9 34.4 | 228.3 26.8 2765.1
Diarrhea & Ent. (2 & over){ 2,435.4 189.9 1.6 132.1 3.0 | 2059 34.8 351.6
N ephnl;)s ................. 2,197. 4 133.4 15.0 | 169.9 23.8 158.9 10. 2 103.8
............ 464.0 28.1 3.0 34.0 8.2 53.6 0.8 8.1
Canoer (all forms). . 752.6 | ° 45.6 6.2 71.0 4.6 30.5 1.4 14.1
Influenza. .......... 442.8 26.8 0.6 6.8 4.6 290.8 4.8 41.7
Dlseases of the heart 1,682.8 [ 102.2 7.0 80.1 7.4 48.6 3.6 36.6
Uncinariasis. . ...... ot 521.6 e R Ll L 3.4 22.8 2.4 4.7
Typhoid fever............ 92. 2 R [t [ s 0.6 o] Preieeiatonl e
All other causes.......... 10,229.8 | 581.4 49.4 566. 1 103.0 | 687.4 66.6 678.7

All rates per 100,000 population according to the censuses of 1935 and 1930.

Source: Bureau of Epidemiology and Vital Statistics, Department of Health of Puerto Rico.

The mortality from.malaria in Arroyo ‘and Patillas is
111.4 per cent and 105.5 per cent higher, respectlvely, than
the mortality from the same cause reglstered in Puerto Rieco.
In Maunabo, the mortality from malaria is 24 per cent higher
than in Puerto Rico. On the other hand, the mortality from
tuberculosis is lower in all three municipalities than in Puerto
Rico. In Maunabo it is 187.6 per cent lower, in Patillas 29.5
per cent lower and in Arroyo 23.1 per cent lower than in
Puerto Rico.

The relatively low mortality from tuberculosis recorded
in Maunabo (104.4 per 100,000 population) is worth noting as
it is only about a third of the mortality from the same cause
registered in Puerto Rico, and less than 50 per cent of the
mortality from the same cause registered in Arroyo and Pa-
tillas. In contrast to this low mortality from tuberculosis,
Maunabo has an exceedingly high mortality from diarrhea
and enteritis (all ages considered), with a death iate of 626.7
per 100,000 population as against 424.8 for Puerto Rico as a
whole. The mortality from gastro-intestinal disorders in
Arroyo and Patillas nearly equals the mortality from the same
cause for Puerto Rico. Worth noting, too, is the absence,
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or the low death rates, presented by uncinariasis (hookworn:
disease) and typhoid fever. Of the latter, only one death
was registered in Patillas during the five-year period in
question.

Infant and maternal mortality: The five-year average in-
fant mortality rate in Arroyo (143.9) is higher by 14.2 per
cent than the rate recorded for Puerto Rico as a whole
(126.0) ; in Patillas and in Maunabo the infant mortality rate
is below the average rate for the Island (table 16).

TaBLE 16

AVERAGE INFANT AND MATERNAL MORTALITY RATES IN ARROYO,
PATILLAS AND MAUNABO AND IN PUERTO RICO: 1931—1935

Infant Maternal

Area mortality mortality
rate rate
BPUmRTO. JRICOIME SOy S ST - o o 126.0 57.0
ATTOY OO IRIICIO . ARID 4. . BRSO ey, 11 143.9 49.7
Ratillast si:. fo Py o esiae o il e s s s 118.6 76.8
Y T Ot G R A R T I Rt o i AT r! 96.6 63.8

Infant mortality rates: deaths under 1 year per 1000 live births.
Maternal mortality rates; deaths from puerperal causes per 10,000 births, including
stillbirths.

An examination of the causes of death of infants under
one year of age in the three municipalities would undoubtedly
throw light on the infant mortality recorded. Unfortunately,
these data are not available at the present time.

As to maternal mortality, or the number of deaths from
puerperal causes per 10,000 births, including stillbirths, there
are no data available on such causes, and the only informa-
tion we can present is the average maternal mortality rates
for the last quinquennium, which rate is lower in Arroyo and
much higher in Patillas and Maunabo than the average rate
for Puerto Rico.

Burth and stillbirth rates: The birth rate has a decided
influence on the infant mortality rate and both the birth and
the stillbirth rates have a strong influence on the maternal
mortality rate. It being so, we deem it proper to present
the average hirth and stillbirth rates registered for the three
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municipalitieé and for Puerto Rico during the quinquennium
from 1931 to 1935 for purposes of comparison (table 17).

TaBLE 17

AVERAGE BIRTH AND STILLBIRTH RATES IN ARROYO, PATILLAS AND
MAUNABO AND IN PUERTO RICO: 1931—1935

Birth Stillbirth
Area rate rate
PurrTo Ricod)) el iia?y.. Laibin . Ay Lol Gltre .. 39.7 68.2
ATToVOL: SATENE VG L TR AN D ey i A RS T 38.4 70.6
Batillagissinin s e 8 ok oot g e S R et e B 42 .4 56.5
Maunalbora s Bh 2@ BA L PALESHOM, SEATHSER, (1 43.6 55.5

Birth rates per 1000 population according to the Censuses of 1935 and 1930.
Stillbirth rates per 1000 births, including stillbirths.

The birth rate is high in all three municipalities. Arroyo
has a birth rate of 38.4 per 1,000 population, which is slightly
below the rate recorded for Puerto Rico as a whole (39.7).
Patillas shows a birth rate of 42.4 per 1,000 population and
Maunabo a rate of 43.6 per 1,000 population. The stillbirth
rate, or the number of stillbirths per 1,000 births (including
stillbirihs) is in Arroyo slightly above the average rate for
the Island, while in Patillas and Maunabo it is much lower
than the average for Puerto Rico.

Caution should be used in the interpretation of rates for
each municipality taken separately, because great variability
is liable to occur in rates based on small numbers, and also
because of the different factors that may influence such rates
in one section or another. This, of course, applies to death
rates and all others. However, the fact that the rates have
been computed for five-year periods tends to make them more
reliable.

General Morbidity:

A total of 456 morbidity forms with a preliminary diag-
nosis was obtained. Bearing in mind that sick persons wer.
considered only as those lying in bed with symptoms of any
disease, this total overstates the number of sick persons, as
there were many cases in which the morbidity form was filled
only after a positive laboratory reéport was received. This
applies especially to cases of apparently healthy carriers of
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malaria who presented few or no symptoms, and who were
considered as cases recorded on the morbidity form only
after the said laboratory report was received. There were
357 of these cases. Thus the clinical cases were 99, with

the following diagnoses: '

Disease

Intestinal parasites. ..
Conjunctivitistasaysien s, of . Eer  SRSLE, SRR S Ee L AT iy
BroRchitEBItOGSY o). 30 TR0 08 Lttt ko dada b
INIGIINREETS 2 at, oo Sl aw i SRR Lo I SEh o R AP R P O N TR .

TIPS Dild e iro it  Botedlfe. told ot ; e g

Teftfovariankcyst Aty - Whts = A8, MR LS Pl L v, ST TR L, AT RS
Congenital malformations......................... PG, 2 A0S0, 801 1!
8 [y o R et R e e BRI 7 T T T St % S SRR S L P

<
)
(=]
@
8
Lol VR e Sl el ol ol e P CRVON Y )

The classification of these 456 cases by age, sex and color
is shown in table 18.

TasLE 18
AGE, SEX AND COLOR OF SICK PERSONS FOUND IN AREA
White Colored
Age Total
Male Female Male Female
AW TAGESEC A GRS IR e 456 145 156 77 T8 ..
PERIHC TN T8 Lot Whelh asd 100.0 31.8 34.2 16.9 17.1
Under S iyeart " it v 2t S 4 St 4 i alegy g ; 1
1— 4 years.... . 62 20 21 14 7
5— 9 years...... 82 24 23 15 20
10—14%years. .5 . 2T gt 81 24 26 15 16
16—19 years......... .. ¢80 UL 42 16 11 11 4
20-=249yearss Sl U 49 13 17 9 10
25—29"years. . y. .. AL Ui 24 4 12 il 7
30—34 years. ...t 15 5 6 2 2
35—44 years................... 50 23 17 5 5
45—54 years............ou.... 23 10 8 3 2
56—64 years. . ....... ...l 15 4 SUONE X0 331 3
65-574. years: . vt bbb & 9 2 4 2 1
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Relationship of patients to householder: Of the 456 cases,
73 or 16 per cent were heads of families; in 75 cases or 16.4
per cent the patient was the wife of the head of the family; in
295 cases or 49.3 per cent the patients were sons or daughters
of the householder, and in 83 or 18.2 per cent the patient was
some other relative of the householder.

Duration of sickness: Fourteen patients, or 3.1 per cent
of the total, informed us that they had been sick for less than
one week; 130 patients, or 28.5 per cent said that they had
been sick from one to four weeks, and 312 patients, or 68.4
per cent of the total, rated sickness at more than four weeks.

Medical attendance: The deficiency of the medical attend-
ance in the rural areas of Puerto Rico may be further appre-
ciated by the information gathered through the present sur-
vey; 290 out of 456 persons sick, or 63.6 of the total, declared
that they were not receiving any kind of medical care. In
165 of the cases, or 36.2 per cent the patients said that they
were being attended by physicians.

~ Of those patients not being attended by physicians, 260,
or 89.7 per cent were not taking medicines of any kind; and
30, or 10.3 per cent were taking medicines.

The Malaria Problem:

The most important health problem in the area studied
and in the municipalities of Arroyo, Patillas and Maunabo
is, without any doubt, the malaria problem.

The control of malaria, as it is at present scientifically
recognized, can be accomplished in two ways: (1) by the
control of the causative organism through the treatment of
the diseased individuals; (2) by the control of the carrying
agent, the anopheles mosquito. The first is a curative pro-
cess while the second is a preventive measure, and, in the
long run, the one of major importance. The control of the
incidence of the anopheles mosquito will lead to a diminution
in the possibilities of infection, in the same manner that the
isolation of actual cases will diminish ,the possibilities of
transmission of the disease.

The methods of effectively controlling the incidence of the
mosquito will be those tending to prevent its propagation.
Three out of four periods of the life cycle of the mosquito
take place in water. Now, the most appropriate water for
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the anopheles mosquito to breed in is clear and pure water,
as found in swamps around the coast in Puerto Rico. In
general, they will also breed in water with certain concentra-
tion of salt (NaCl), but they will not breed in waters with
heavy deoxidized organic matter as those of cesspools, la-
trines, factory discharges, ete.

Thus, it appears certain that the drainage of wet lands
with the purpose of suppressing the breeding places together
with the use of larvicides wherever drainage is not possible,
would end in the permanent control of the disease. More-
over, the drainage of the wet regions will result in a perma-
nent improvement of the land from the agricultural point
of view, and, in all probability, would be sufficient to pay for,
if not all, a considerable amount of the work to be done.

Having this in mind, it was considered proper to make
a brief study of the malaria problem from an engineering
standpoint, not only in the surveyed area but in the three
municipalities at large.

Description of malarial places: * The swampy area in the
vieinity of Arroyo, property of Central Lafayette, is a rela-
tively long and narrow strip of land, about 2,500 ft. wide and
6,000 ft. long, covering approximately 350 acres of land.
This portion of land, although connected by means of open
canals on its extreme and central parts with the sea, is
separated from it by an average distance of about 1,000 to
1,500 feet. The land separating the swampy area and the
sea lies at a level ranging from 3 to 7 feet above mean tide
elevation, while the swampy area is nearly at mean tide
elevation.

High-tide inflows are liable to occur, but due to the normal
outflow of seepage water toward the sea, the effect on the
soil is only that of raising the seepage water level, this water
evéntually gaining its way into the sea.

At the present time, the swampy area belonging to Cen-
tral Lafayette and part of the swampy land owned by private
proprietors, are partially drained by means of a pumping
system which lowers the ground water elevation ahout 314
feet below an approximate low-tide level in the vicinity of the
pumping station. This pumping station is located midway

* Mr. Ramén P. Pérez, S.M. in P. H. Engineering, studied the malarial places in
Arroyo, Patillas and Maunabo and rendered a report on the subject.
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in the swampy area along its longest dimension, where an
outlet pump canal discharges into the sea. The drainage
system at present consists of main open canals and small
open ditches, which act as laterals.

Sugar cane has been grown in this partially drained area,
but this season’s crop was destroyed by a flood which oc-
curred early in the year, due to very heavy rains.

Farther towards the west of the swampy land belonging
to Central Lafayette there is a strip of land held by other
owners, of which the lower portion is cultivated and wet, and
which in its extreme boundary on the Caribbean Sea is
covered by mangroves. These mangrove swamps are so
low as to permit tide fluctuations, but they are sweetened
by underground and rainfall inflows.

To the west of the town of Arroyo, and in the neigh-
borhood of its municipal cemetery, there is property leased
by Lafayette which covers about 50 acres of arable land and
which is a possible danger from the malarial standpoint.

Another engineering problem noted in the vicinity of
Arroyo is the Arroyo River. It has been observed else-
where that during the dry season of the year the normal
water content of the river lowers to a point where numerous
small pools are left along the river bed to become anopheline
breeding places. This problem may be solved by means of
a tile drainage system along the river bed initiated from the
extreme lower portion with a designated size of drain tiles
and continuing with diminishing diameters. These tiles are
designed to lower the water level and assure the elimination
of the pools.

Besides the area already described there exist numerous
disseminated small areas that could be controlled properly if
some definite steps’ could be taken as to the control of the
larger areas.

The antimalarial work, from the permanent control point
of view, in the municipality of Patillas presents as its major
problem the control of two rivers and two cafios, located
between the two rivers, in which actual breeding places of
considerable importance were found during the present
survey.

Around the lower region of the municipality there exist
several fields of wet land with a total of about.50 acres
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of land. This land is under cultivation and it is thought
that a tile drainage system could be established by a direct
gravity method. The northern part of the municipality, or
that to the north of the Insular Road, does not present
malarial problems of importance.

The rivers referred to above are the Rio Pollo or Rio
Chico on the east, and Rio Patillas on the south. The
mouths of these rivers and of the cafios act as lakes because
of the wave action on the sea sand in times of low river
water. Furthermore, the mouths of the caiios have been
closed with low levees so that the lakes can be used as pump
intakes for irrigation purposes, thus becoming ideal mosquito-
breeding places. :

There exists also the lowland covered with mangroves in
Colonia San Isidoro, leased by Central Lafayette to a private
individual. This land lies at the south of said colonia. Of
the three towns under consideration, Patillas contains the
least amount of swampy land.

In the municipality of Maunabo there is the contrast of
relatively high mountains ending abruptly at the plains
which extend to the sea. This explains the erosive power
of the water from the mountain streams and the marked
sedimentation observed in the lowlands.

There are about 150 acres of low and wet land in Colonia
Bordelaise and about 200 acres of such land in Colonia
Garonne in Maunabo. Almost all of the wet land in Colonia
Bordelaise is plain land, while in Colonia Garonne there are
about 100 acres of wet and flat land, and over 100 acres in
semiplain or ‘high land.

It was noted that while in Colonia Bordelaise there are
some changes in soil type and texture, Colonia Garonne
presents very diversified changes, from loam, sand and gravel
to tosca and rock. This indication is of value if it is kept
in mind that drainage systems vary -with the type of soil
found. &
Although the Maunabo River runs through this town, it
does not constitute a problem from the malaria point of
view, due, first, to the large sedimentation constantly taking
place, and, second, to a larger annual rainfall than in the
other towns.

Malaria morbidity: The cases of malaria found in the
surveyed area were 428. These cases were classifieqd as
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active .cases and carriers, of which there were 54 active cases
and 374 carriers, or 12.6 per cent and 87.4 per cent, respec-
tively. A further classification of -the cases of malaria, ac-
cording to whether or not they were on the sick list or had had
a laboratory examination, is the following: 379 cases were
on sick list and were found positive on blood examination;
32 were clinical cases or on the sick list and were either
negative on laboratory examination, or had had no laboratory
examination, and 17 cases were positive on laboratory ex-
amination and were not listed. Besides, there were 32
positive samples sent from the surveyed area, the correspond-
ing names of which did not appear on the investigation
sheets and which, it is presumed, belonged to people from
outside the area. These 32 samples have been excluded from
this analysis although they have been included in the labor-
atory table. ¢

Therefore, we are presenting data based on the 411 cases
which are on sick list, notwithstanding the fact that there
are 17 additional cases positive on laboratory examination
but which are not listed.

The 411 cases were classified by sex and color, with the
following results (table 19):

; TaBLe 19
AGE, SEX AND COLOR OF MALARIA PATIENTS

White Colored
Age Total
Male. | Female Male Female
411 127 140 74 70
100.0 30.9 34.1 18.0 17.0
2 B et s e QR | AT & 1
54 17 19 14 4
81 24 23 15 19
75 22 25 13 15
41 15 11 11 4
46 13 16 8 9
23 4 11 1 7
15 5 6 2 2
19 13 3 1 2
17 4 8 4 1
12 -4 4 3 1
9 5 3 TORE 3oy 1
LR e s S | 2
5 1 B s it
65 years & over................ (el [ 3 2 1
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Types of malaria: A total of 3,835 samples of blood for
malaria were examined from the surveyed area. Of these,
3,407 or 88.8 per cent gave a negative result, and 428 or 11.2
per cent gave a positive result. The 428 positive samples
are classified according to the plasmodium found as follows:

Pgsmve Per Cent
ases

ToTArspesids tedin = LB = 3 o 5 %o o, fooanet .00 428 | 100.0
P il b b % DTS SOR ) e 202 | 47.2
P vyspdiie. 2E L g ter o Lo s R o gpl b st By 201 47.0
P.omalovidesst - .ar L 8. "5 ok R e R e 25 5.8

Length of residence: Considering the length of residence
of the inhabitants in the surveyed area, the population is very
stable, the proportion of people who have resided in the com-
munity for more than one year being very large (94.9 per
cent), and the proportion of people having resided in the
community for one year or under, very small (5.1 per cent).
Naturally, the length of residence in house and in community
of the malaria patients has to conform to the length of
residence of the population at large. Nevertheless, a table is
presented (table 20) showing the length of residence in house
and in community of the 411 malaria patients, for the im-
portance that the length of residence in one place has when
_considering the incidence of malaria in a malaria distriet.
We find that 80.8 per cent of the patients had resided in the
same house for more than one year and that 96.4 per cent
of them had resided in the community for more than one year.
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TasLe 20
LENGTH OF RESIDENCE OF MALARIA PATIENTS IN HOUSE AND IN
COMMUNITY
1yr. Under| 5 yrs. | Not
Area Total| or |2yrs. [3yrs.|[4yrs.| 5 & | Speci-
under years | over | fied
TOTAL: :
Infhouse! .y T Senmtt iy e 411 79 32 35 31| 177 | 230 4
Per Cent Tt s nid s 100.0 {19.2 | 7.8( 8.5 | 7.5 43.0 | 56.0 1.0
In community........... 411 15 11 | 13 12 51 360 |-
Per (Gentanmnid. L s 1000 | 3.6 | 2.7( 3.2 2.9|12.4|87.6{......
ARroYO:
Inshouse o, ik . kit 130 18 10 15 8| 51 77 2
In community........... 130 &l w e 6 6|15 115 1| SuE.
PATILLAS:
Indhouse... & . Fel o F 71 20 5 2 10 | 37 # |0
In community........... 71 1 B |Erbiwici 2| 6 65 | -aE—.
MAUNABO:
Tn'*house'. ‘388 D ZR NI 210 41 17 18 13 | 89 119 2
In community........... 210 11 8 7 4|30 180 [

Former residence of patients: An examination of the
former residence of the patients shows that only four patients
had resided in municipalities other than Arroyo, Patillas
and Maunabo four or five weeks before the attack they were
suffering from at the time of the investigation.

Use of mosquito mets: Two-hundred and sixty-nine pa-
tients, or 65.5 of the total, did not use mosquito nets: 142, or
34.5 per cent of the total, did use mosquito nets.

History of previous attacks: Two-hundred and eighty-
nine patients, or 70.2 per cent of the total, had had previous
attacks of the disease; 122 patients, or 29.7 per cent had had
no previous attacks.

-

Spleen index: In 85 cases, or 20.7 per cent of the total,
it was stated in the morbidity form that the spleen was
palpable; in 315, or 76.6 per cent of the cases, it was stated
that the spleen was not palpable; in 11 cases, or 2.7 per cent
of the total, there was no information.

Geographical distribution of cases: The malaria cases
were distributed as follows:
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Cases | Per Cent

A NETN Ohels eterih St Gk Mo i R T L 411 100

130 31.6
61
28
41

71 17.3
13
20
38

MAUNABG: DGR BB Tald st ivepianty nioacbae 210 51.1
Bordelaise! ... 08 5. ke . o ealimenr g8 LT 122
GIATONNE; Lrer . o S ko o RN ST MO L N T Er) . 88

Intestinal Parasites:

Although only two cases harboring intestinal parasites
were clinically diagnosed during the present survey, the
problem of intestinal parasitism in the surveyed area is by
no means unimportant, for 79.3 per cent of the persons whose
stools were examined harbored parasites of one kind or
another in their intestines. Samples of feces were taken
indiseriminately from all persons found at home, a total of
2,445 samples, of which 1,939 were positive and 506 negative
(table 21). Of the positive samples, 939, or 38.4 per cent,
had a mixed infestation and 1,132, or 46.3 per cent, were posi-
tive for uncinaria.

The stools of 46 suspected cases of bilharzia were sent
to the laboratory of the School of Tropical Medicine for
examination. Only one of them gave a positive result.

TasLE 21
SAMPLES OF FECES EXAMINED

49s %

Examinations Number | positive

TorAL NUMBER OF SAMPLES. . ............................. 2445
Bositive any; pDAIagite..gfinate oo shy o il sk s (3 o 1,939 79.3
Mixedyinfestation’: - Fides Miraii vty atet Ia hails 939 38.4
Unecingrias(hookworm) &b s i FRoSa. St g2 e vk e 1,132 46.3
Aclumbricotdes’* 3% x A AR ke SELT JAR IS AT L 1k 289 11.8
Tiimelsura e sl o R e 1,529 62.5
Tenia-Fer, . & 730, DO OB maei . poeIeive 1 0.04




