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FOREWORD 

That our hold on life is exceedingly weak in infancy an d in old 
age, when we make 0111' advent from the great unknown and just as 
we are abou t to return thereto, is a law common to all species. The 
perpetuation of the species is the fulfil ment of the law of Nature, 
multiplying new being' in such abundance that although many perish, 
enough survive to the age per iod of greate t robustieity, the period 
of reproduction in the linking of the generations. This law rules in 
the human species as it does inany other animal species . But this 
is the blind law of Nature, free f rom any intervention of human 
intelligence. 

Infant mortality, that is, death during the first year of life, is a 
natural phenomenon in SO f ar as the above natural law is concerned, 
but to abandon it to it fatal verification would be to deny the pre
eminen t influence of thought and of sentiment in the life of civilized 
man. Infant Mortality has , then, as a primordial factor, the scant 
resistance of the new organisms to confront the process of adapta
tion to the new environment into which the y are born at the end of 
intrauterine life; and as immediate factors a number of causes con
tingent an d var iable, according to her edit ar y conditions and envi
ronment. 

The proportion between deaths in children of one year and bir ths 
in the same year serve as an index to the conditions of life of the 
new generations and the comparison of the e coefficients permits us 
to judge the grade of ocial progress of the various countries when 
we take into consideration the fact tha t one of the highest duties 
of mankind is the care of its offspring as a means of a uring its 
health an d strength, which are essent ial to the fu ture of progress 
and well-being. 

Infant mortality as a social problem has motivated asiduous in
vestigations above all within the last twenty years and in countries 
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A SURVEY OF INFANT ~10RTALITY IN PORTO RICO� HiS 

of the temperate zone. In tropical countrie these investigations 
have not prospered so much, although Porto Rico is, without doubt, 
one of the t ropical count rie which is giving most attention to this 
matter so impor tant in itself and of such human and patriotic in
terest. Should th e coefficient of infant mortal ity be the same in the 
temperate zone as in the tropical zone--<lr should it be higher or 
lower is not a question to be discussed unle ss we wish to indulge in 
reasoning without experimental foundation and without proof. Up 
to the present time , speakin g in general terms, infant mortality is 
lower in the temperate zone ; higher in the tropics. 

Infant mortality is a social problem j it is a biological phenome
non ; it is a public-health problem and a governm ent problem; for 
its study or analysis the knowledge of medical science is indispen
sable. 

H is not identical everywhere, although it has similar causes in 
many instances; it is affected by diverse conditions in different 
countr ies j within each country it presents regressions and aggrava
tions according to the racial, social, economic, hygienic and climato
logic conditions of each locality. 

THE PIWBLEK 

Infant Mortality and the Problem of Population in Porto Rico 

The birth rate in Porto Rico is high. This is indicated in Chart 
No. 1. Our coefficient per 1,000 persons is not lower than thirty 
per year and it reached for ty-two in 1919. (It is true that t hat 
year , due to special circumstances, there was a more exact registra
tion than ther e had been hitherto.) The average number of persons 
that constitute a family in Por to Rico is 5.2 and the marriage age 
is as follows . 

TABLE No. I 

DISTRIB TIO N ACCORD ING TO AGE 

From 10~ t o 1 027~ 

Persons Percent 
contract ing "" compared 

Age� matrimony with tot al 
(both seres) numbers 

Un der 20 years •.•. . . • . . . . . . . . . • . . . . . .. • . . . . . . . • . • • . . • . . .. . ... . . . . . . • . . . . • '� 12,520 20.22 
41,607 67.08 

g~:~~~~~.~ .~'. '.: : : ::: : : : : : : : : : : :: :: : : : : :::: : : : : : : : :: : :: : : ::: 7,789 12.55 

Total. . .. . . . .. .. . • .. ... . . .. ... . . ... . . . . . . .. . .. .. ... .. .. .. . . . .. . . .... 61,896 100.00 

http:Total............�
http:�.......�.��..�
http:years�.�...�.........�
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TABLE No. II 

ACCORDING 'ro SEX AND AGE 

Mllrrll1d Percent B' 
persons In eomp&tild 

Age and sel each group wit h total 
numbers 

Under 20 Y\lMS 
l'.I ales., . , .. .. . . . . , ... ' .. . .. ... . , ... , , .. . . .. , . .. .. . , , .. . , .. . .. .. .. . .... 1,349 4.3S 
F emal es . llnder'30 ):.i,i':'; ... .. .... . .... ...... . ... . . .. , ,.... ... .. . . .. . ,. . 11,171 36.011 

Over 20 BUrl 
Males. , . . . . . .. . . ... . . . . . . . . . . . .. . . . . .. .. . . . . . . .. . .. . . . . . . . . . . . . . . .. . ,. 23,\1(3 77.311 
Females . .... .... . . .. . . .. .... . . . . ..... .. . . . . . . . .. . .. ' ..... .. . .. . . . .. . . 17,664 S7,07 

Over 30 years 
:>1ales. .. . . . . . . . . . . . . . . . .. . . . . .. . . . . . .. . . . . . . . . .. . .. . . . . . . . . . . .. . . .. . . . 5,656 18 .11 
Females . ...... ...... .. .. .. .. .. .. .... . . ...... . .. . . .. .... ... .. ... ...... 2,113 6.82 

Total each sex, . ....... .. ... . .. .... .. .. ... .. ..... ..... .. . .. .. .. . .... 30,948 100.00� 

,\Ye have no data as to the marriage r ate from the registrat ion 
area of the United States and we understand that in very few states 
sta t ist ics as to this matter are compiled. We have for reference, 
however, a valuable work published by the Department of Health of 
New York State, in which the marriage stati sti cs fr om 1916-1924 are 
recorded and from which we take th e following dat a as to the years 
1919-1924, in order t o compare them with om' data regarding the 
percentage of di st r ibut ion by age and sex. 

TAtlLE No. III 

Percent as compared
Ag\l witb total numbees 

Males Females 

tJnder 20 yellll .. ... ..... .... , ... . .... ... .. .. . . . . .. .. .. .. .. . .. .. .. .. ... .. .. 2.5 25 .5� 
Over 20 and under 30 yeal'll .. . . .. .. ..... ... .. .. . .. .. ..... .. .. . ... .. .. ' ... . 67.5 55.3� 
Over 30 yam ... ... .. .... , .. . .... ........ .... .. . , ...... . ....... .. .. .. , .. .. 30 ,3 19.0� 

Tot!ll .. . . . . . . .. . .. . . . . . . .. . . . . . . . . . . . .. . .. ... ..... . .. . .. . . .... ... ... 100.00 100.00� 

Our reproductive rythm is muc h more accelerated ; our children 
are born early in the life of their parents an d so, more childr en are 
born to each couple. Consequent ly, the car e that each couple can 
give to their childr en is less because they begin their parental career 
before having accum ulated a mean s of livelihood and this meagre 
experience and condition of resourcefulness must be divided among 
a large number of human beings. All this cr eates a problem of pop
ulation ; of pop ulation pressure, although the propor tion of deaths 
occurr ing in those under fif teen years in Porto Ri co compared with 
the United States is as follows: 
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T AB LII: NO.1 V 

DEATH RATE UNDER 20 YEARS or AGE 

For the Year 1925 

U .S. 
Age� R egistration Percentage Deatbs in Percentage 

_deaths Porto llico 

DeaCbllJnder 16 yean . . . .. . . . . . .. .. .. . . .. .. . 2..'9,255 21.3 17,8211 56.8 
D8IIotbs under I year ... . .. .. . .. .. . .... .. ..... 161,961 13.3 8,100 2~ .8 
Deatbs from 1 to H }'Mrs. . • . . • . .. . . . . . . . . . . . 97,294 8.0 9, 720 31.0 

Sum tocal of dea t hs . . . . . . . . . . . . . • . . . . . . 1,219, 019 100.00 31,3 50 100.00� 

A high percentage of deaths occur ring before the epoch of repro
duction results in a ten dency to stationary population ; but with us, 
as the reproduction is carried on by the survivors at such an early 
age the number of births per year is little less or more than twi ce 
the deaths. 

It is clear that a large number of these child ren are destined to 
die, due to th e adverse conditions in which th ey have to live because 
of th e pover ty of their parents and th e number of brothers and sis
ters with which th ey must shar e the scanty living provided them. 
~o even if the ciph er of reproduction is large the ciphe r of infant 
mortality is also large. 

Infant Kortalit7 in Porto Rico and Other Oountrle. 

Our cipher for infant mortality during the fiscal year of 1927-28 
was 146 for each 1,000 births. In the last five years the average 
was 148. For each 1,000 children born here almost 150 succumbed 
before they were a year old. During the last 19 years, our infant 
mortality cipher has fluctuated, being very high from 1917- 1927 and 
not so high in 1914, 1924 and 1928, but in general no tendency to 
a decrease in infant mortality is apparent. 

In the United States, the rate of infant mortality in 1916 was 
]01. This year (1927) , it was 64. In twelve years , the cipher of 
infant mortality has dimin ished 37 per cent in that country. 

New Zealand has the lowest infant mortality rate in the world. 
It is below forty . Switz erland, England, United States, Norway and 
Canada have infant mor tality rates not above eighty deaths per 1,000 
births. Japan, Spain, Salvador and the Ph ilippines are more or less 
on our level. Chile, India, China, Russia, 'Purkey and other conn
tries have much higher ciphers of infant mortality. 

http:ofdeaths.............�
http:H}'Mrs..�..�
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OlLUT No. rr 
TABLE ON INFANT MORTALITY DU~G THE LAST NINBTEBN 

YEARS IN THE ISLAND OF PORTO BlOO 

(Deaths per 1,000 b1rths-Stillbirths not included) 

, 157 uno 
i\ H58 UlU 

V 164 1912 

157� HIlt» 

1914 

141 

l~ 1916 

199 1911 

170 1918 

14-2 1919 

146 1920 

152 1921 

152 1928 

li3 19~~ 

1!a 1924

145 19B:S 

150 1928 

16'7 1927 

l-i6 1928 
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CHA RT No. III� 

INFANT MORTALITY IN THE UNITED STATES� 

Registration Area 1916-1927� 
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(JR.u.T No. IV 

INFANT MORTALITY IN PORTO RICO AND OTHER COUNTRIES 

(Per 1,000 births) 

e 
Porto RI ~o
 
1923-1928� 
1' .147.8� 

Cb lle� 
1923 1' .283� 

Jal)an ~ 11123 P.lll1.4 . II 

Salvador� 
1924 1'.14&.9� 

SpaIn� 
1923 1'.148 2� 

Germany� 
1904 1' .108.2� 

UrUiDa,� 
1923 1'.103.6� 

France� 
1924 P.85.6� 

Great Britain� 
11124 P. 77.8� 

Un lt edSta te s� 
1924 1'.71.9� 

8wllzerland� 
1924 1'.68.3� 

New Zealand .1924 P .40 .~ ,. 

http:P.lll1.4
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Analysis of InflLDt Mortality in Porto B.ico 

GEOGRAPHIC D ISTRIBUTION 

In P orto Rico the highest rate of infant mortality is found in the 
coast towns, especially on th e western coast and in the urban centers 
where the density of population is greater . 

Du ring the last five years, th e percentage of infant mortality in 
the " Testern coast towns (Cabo Rojo, Hormigueros, Mayagiiez, Afiaseo, 
Rincon, Aguada, and Aguadilla, ) was 205; on the Southern coast 
th e average was 164 j on the Northern coast, 153 and on the Eastern 
coast 150. In the Central towns, the average was milch lower: th e 
cipher being 1l 6. 

I NFAII.""T MORTALITY IN THE URBAN AND RURAL ZONF.8 

I nfan t mor tality in Porto Rieo occurs in direct proportion to the 
density of population, being much greater in the urban centers than 
in the rural. It would seem that the urban conditions existing in 
Porto Rico are extremely det rimental to the health of our childr en . 

Chart No. V demonstrates the ra te of infant mortal ity in its 
relation to density of population : 

Regarding th e densit y of population in town and country, it is 
necessary to consider the influenee of congested conditions in the 
homes, mor e general and more serious, of course, in the towns than 
in the rural zones. In the last nam ed, the house or shack is merely 
a place of refuge either for the night or when it rains. Aside from 
this, the open space is the place where the fa mily meets, and forms 
an important part of the eountrymans home. So the country fam
ily has more space than the family living in the suburban districts, 
where the agglomeration of houses is a serious problem and where 
entire families live in places consisting of one or two rooms; in ten
ement houses, etc. 

I t is sufficient to cite such districts as Puerta de Tierra; I...Ia Perla; 
the Cantera in Ponce j Santo Domingo in Arecibo j Vieques in Cayey. 

The effect of this agglomeration has never been studied from a 
statistical basis in connection with infant mortality in Porto Rico. 

'I'here is a direct re lationship between the overcrowding of fami 
lies in reduced quart ers and infant mortality. In the United States, 
investigation made by the Children's Bureau in different cities dem
onstrates this fact very clearly. For instance, in Akron, Ohio, the 
infant mortality rate among families where only one person used the 
same room was only 55.1. In cases where not more than two per
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sons used th e same room, the infant mortality rate was 125.9; and 
where there were two or three persons in a room, it reached 170.2. 

In England, Sir George Newman found in a group of families 
studied that infan t mortality was 219 in those families occupying 
apartments consisting of only one room; 157 in those occup ying two 
rooms, 141 in th ose occupying t hree rooms, an d 99 in families that 
lived in apartments of four rooms. Infant Mortality became lower, 
as th e number of rooms in th e home became larger. 

I NFANT MORTALITY AND ECON01HC CONDITIONS 

Th e United States Children's Bureau has proved through minute 
st udies made in different cit ies of th e United States, that infant 
mor tality descends in these places in proportion to th e salary of the 
father." Wh ere th e salaries were high , the mor tality rate was low 
and vice-versa. The following ta ble demonstrates this fact: 

T ABU No. V 

Infant 
P ....ent 's Income Mortality 

Rate 

Under $450 . • •. . .. . ..••....••.• • • • • . •.. .. .• •• •. . .. .. .. •. . .. .. .. •.• • •. ... . . •• • . .. •• .. , • .. .. 116.9 
}' rom $450 to $549 , . 126,6 
From $550to $649 , . 116,6 
From $650to $849 . 107.5 

82.8 
~~~~ ~~JOI ~ I$~~i49.: :::::: ::::: ::::::: :::: :::::::::::: ::::::::::::::::::::::::::::::::: 114 .0 
Above $1,250 . . . .. ... • • .• • . . . .. . • .. • • .. • . . . . . . . . . . , . 59.1� 

We include this table in the st udy of infant mortality in Porto 
Rico for the analogy that might be established. No such study has 
been made in Porto Rico, but th e general opinion, f ounded on ex
perience, is that the low economic condition of our people is a factor 
which affects very acutely the life of our children. 

IGNORANCE AND INFANT MORTALITY 

Economic conditions, health organizat ion, milk and water sup
plies, specific prophylaxis against infectious diseases are not the only 
f actors in fluencing infant mor tality. 

Th e fate of the life of the infa nt is in th e hands of the person 
under whose care it is-the mother, th e gran dmother, some relative,
and on the knowledge of the laws of hygiene an d of die tetics and 
the assiduity an d intelligence with which they apply this knowledge 

* These data are mentioned, by S. J oeephine Baker In her book OD "Ohlld !i711.De." 

http:Above$1,250........��.��......�..��..�
http:Under$450.��.......��....��.�����.�.....����........�........�.���......���...��..,�
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to the daily life and care of the infant depends to a large degree its 
health and life. 

Without further evidence we shall point out the ignorance of our 
masses as to infant hygiene, their fundamental bas is of child care 
being tradition, superstition, and their notions on the matter , entirely 
for eign to the teachings of modern hygiene which are slowly being 
int roduced by means of educational campaigns, of which we shall 
speak more at length later on . Th is we say is a very gr adual work, 
the results of which will not be evident until some years have been 
spent in persevering labor. 

We are referring to no special class. Ignorance on th ese matters 
may be found everywher e and among all classes, and sometimes goes 
with high culture along other lines of human knowledge and en
deavor. 

In a study of forty-three deaths, occurring in children under one 
year in certain districts of Santuree, we found that nine deaths from 
diarrhea and enteritis occurred in breastfed children. In order to 
ascertain the cause of the gastro-intestinal trouble, we visited the 
mothers of the dead children and found that in every case they had 
been fed with great irregularity. They had nursed them at any hour 
of the day or night, whenever they cried j the mother had not been 
careful to keep her breasts clean, and in almost every case, besides 
the breast feedings, the children had been given herb teas in dirty 
bottles, they had been given dirty pacifiers, which had been picked 
up off the floor and put in the child's mouth, and the infant had 
been eared for in such filth and abandon, that in spite of the fact 
that the mother nursed it the gastro-intestinal difficult ies had been 
brought about through the lack of proper care as to cleanliness and 
systematic feeding. There was no tuberculosis, syphilis or other 
disease evident in the family; the cases were not sequelae or infec
tious diseases. 

I~'"FAKT MORTALITY AND RACES 

Infant mortality varies as to race, and it is higher in t he negr o 
race than the white. This is also true of th e United States and ot her 
parts of the 'World. The high mortality rate in the colored race 
explains in part the fact already pointed out that more children 
under one year die in the coast towns than in the interior regions. 
We are acquainted with the fact that our colored populat ion is much 
less numerous in the interior than on the coast. 
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CRART No. VI
 

INFANT MOB1'ALI1'Y IN PORTO RICO ACCORDING 1'0 RAOB-1928-1929
 

Mortality per 1,000 blrthl1
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I N FANT MORTALITY AN D ILLEGIT IM ACY 

1
1
1 

Infant mortality varies also according to the social conditions of 
the child, a larger rat e occurring among the illegitimate th an the 
legitimate. In 1927- 28 this rate was 122 per thousand among legiti
mate children and 246 amon g the illegitimate. 

Chart No. VII demonst rat es infant mortality among legitimate 
and illegitimate children. 

In the United States, studies mad e by the Children 's Bureau in 
such cities as Boston and Baltimore in dicate that in fa nt mor ta lity 
is three or four times higher there in illegit imate children than in 
legitimate, as demonstrated in following table. 

Ti.BLE NO. VI 

INFANT MORTALIT Y, LEGITIMATE AND ILLEGIT I MAT E CHILDREN 
IN BOSTON AN D BALTIM ORE 

City Legltfmute ill egIt imate 

BostOD 
Baltimore 

, , , 
" , _ 

, 
, , . . ' . . 

95 
95.9 

281 
3111.5 

In our conntry we may fino certain types of illegitimat e chil
dren born to parents not legally married, but who are practically a 
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CHAB'!' No. VII 

INFAN'l MOBTALlTY IN PORTO RICO AOCORDING TO SOCIAL
 
CONDITION PER 1,000 BIR'l'HS
 

Averqe for the Three FIIC&1 Yeara--1926-1928
 

180----........-------
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children by marriage; these are the children that first see the light of 
day in a mountain hut, born to a man and woman who have lived and 
are living together permanently, though their union be not blessed 
by the church nor sanctioned by the law. 

This explains the fact that cer ta in places having high rates of 
illegitimacy have low rates of infant mortality as happens in Vi 
llalba, with twenty seven per cent of illegi timate children ; Aibonito, 
with twe nty nine per cent ; Comed o and tuado. with a percentage 
of illegitimacy of twenty-five and twenty-eight, 
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On the other hand we shall point out that Santa Isabel, a mu
nicipality of very high percentage of illegitimacy, has had the high
est infant mortality ra te in the Island during the last five years. 

Forty-eight per cent of the children born in Santa Isabel in 1926 
and 1927 were illegitimate. The percentage of infant mortality in 
Santa Isabel during the last five years was 272. 

Santa Isabel is on the southern coast, in .the midst of the sugar 
cane area. We should also point out that Naran jito, Oorozal and 
Morovis, the three municipalities with the lowest infant mortality 
in ,the Island, have illegitimacy ra tes of eleven, twelve and thirteen 
respectively, 'which ,are low in Porto Rico. 

INFANT MORTALITY AS TO SEX 

In Porto Rico, as in the United States and other countries, in
fant mortality is higher in boys than in girls. Although we have 
no statistical data of the infant mortality by sex before the year 
1928, the data we have showing the rate of infant mortality during 
1928-29 indicate a greater proportion of mortality in boy'S than in 
girls. During the year mentioned, our mortality rate in boys was 
191, and in girls 168. 

OB.utT No. VIII 

INTAN"l' MOB'l'ALITY IN POBTO arco ACCOBDING TO 8EX-1928-1929 

Mort&llt)" per 1,000 1nhabitantll 
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MORTALIT Y IN DIFFERENT PERIODS DURI . Ta THE FIRST YE.\.R OF AGE 

In the Inited States, in fa nt mortality is greater in children un
der one month than at an y other time of their first yea rs. In Por to 
Rico the highest mortality within th e first year of age occurs in 
children from one to six months old. 

In 1924, the in fant mor tality rate of New York was 58 per cent 
in children under one month. In P ort o Rico, the tot al percentage 
of infan t mortality th at year was 29 per cent, as may be seen in the 
following Chart : 

CHART No. IX 

INFANT 'MORTALITY IN PORTO RIOO AND IN NEW YOU DUBING� 
THE FIB.8T MONTH OF LIFB-192~1925
 

Per eent aceordiIlr� 
to Total MortalilY� 
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After the first month, the infant mor tality curve r ises in P or to 
Rico and in New York it descends . From the sixth month on, the 
infant mortality rate lowers noticeably both in •[ew York and Porto 
Rico. 

In the thrc years, from 1925 to 1928 inclusive, deaths in child
ren under six month ' constituted 73 per cent of t he total rate of 
infant morta lity ill Por to Rico. 

CHART No. X 

INFANT MORTALITY IN PORTO "RICO ACOORDING TO AGB--19l18-1928 
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IM MEDIATE CAUSES OF I N FAN T MORTALI TY 

Four principal disease groups cause the immense majori ty of 
deaths in children under one year, in Porto Rico, according to our 
civil registers : 

1. Diseases of the digestive system. 
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2. Diseases of early infancy. 
3. Diseases of the respiratory system . 
4. Epidemic, endemic and infectious diseases . 

The diseases of the digestive system caused 30 pel' cent of the 
infant mortality here in 1927-28; those of early infancy, 21 per 
cent; diseases of the respiratory system 19 per cent ; and the epi
demic, endemic and infectious diseases 16 per cent. 

Let us consider each one of these groups and then analyze some 
of the pathologic entities of most importance in each group as well 
as the inter-relation between the different causes, 

FIRST GROUP 

DISEASES OF THE DIGi'.STIVE SYSTEM 

Among the diseases of the digesti ve system which cause death 
in children under one year in Porto Rico, gastro-enteritis occupies 
the first pla ce. It. is, generally speaking, the first cause of infant 
mortality and also the first cause of general mortality in the Island. 

This disease caused the death of 2,645 infants in our Island last 
year , which constituted 94 per cent of the deaths from diseases of 
the digestive syste m in children under one year. The following chart 
demonstrates the importance of this disease as an independent cause 
of infant mort ality. . 

CHART No. XII� 

INFANT MORTALITY RATE PER 1,000 BIRTHS DURING TJIE LAST� 
FIVE YEARS, 1928-1928, FOB DIABBHEA AND EN'rEBITIB� 
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The high mortality rate from diarrhea and ent er it is in infants 
points to the food fac tor in the etiology of this disease. The impor
tance of the maternal feeding as related to infant mortality is well 
demonstrated. In a study made in New York it was found that of 
1,065 infants who died under one year of age, only 16.7 per eent 
had been breast-fed; on the other hand, out of 4,000 healthy child
ren 79 per cent were breast-f ed. 

In P or to Rico, as everywhere, artificial feeding is in its elf an 
etiol ogical fa ctor in zast ro-euter iti s and infant mortality. After t he 
first month many infants are deprived of the mother 's mill" Among 
the poor mothers the necessity of working in order to cam a living 
causes the mother to leave her child when only a f ew days old so 
as to make her daily wage at the shop, factory or pla nt ation, where 
she will work f rom ten to twelve hours a day. 

The proport ion of children raised on natural feed ing an d on ar
t ificial feeding may 'be better understood by considering the follow
ing figures: 

Of 2,583 ehildren un der one year, or a little over , registered in 
the Infant Hygiene Dispensaries of t he Department of H ealth dur
ing the fiscal year 1927- 28, 1,616 or 63 per cent were breast-fed and 
967 or 37 per cent received artificial feeding exclusively. 

pon analyzing t he food factor (na tural an d artificial r egime) 
we observe first of all that many of our children (for diverse rea
sons ) do not receive natural feeding or are not breast-fed; and if 
they a re breast-fed it is at irregular tim es or correspon ds to about 
the same extent as other foods . (Mixed feeding. ) 

Th ere is a tendency to attribute the high rate of infant mortal
ity from gast ro-enterit is almost exclusively to the inferior quality of 
the cow's milk used for the artificial feeding of infants. Although 
undo ubtedly the quali ty of the cow's milk is an important fa ctor in 
the consideration of t his problem, it is not the only factor, nor even 
the principal factor in the etiology of infant mortality through 
gast ro-enteritis in Porto Rico. Because as we have shown , all of 
our children are not artificially fed arid th ose who are artificially 
fed are always fed wit h cow's milk. Again, cow 's milk is scarce in 
Porto Rico. 

The painful situation is that many of our children get a mixed 
or artificia l feeding from t he first mont h of life. Artificial food made 
from solids (rice with bean gravy, vegetables, cereals and greens) at 
no fixed t ime or in no determined quant ity, guided entirely by in
stinct which fluctuates by the influence of two motives : the cry of 
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the child and the urgent demand upon the mother to look after her 
home, industrial or agricultural affairs. 

Cow 's milk can only be considered, as we have already said, in 
cases of mixed or art ificial feeding in which it is used and these are 
not in all cases, as may be understood from the following facts: 

Out of one million four .thousand inh abit ants in Porto Rico, a 
mill ion live in th e country ; four hundred thousand live in the urban 
districts. . Those who live in t he country obta in what milk they can 
get in their own barrio, from their own cow's or those of their neigh
bors , but with the excep tion of th at taken immediately upon milking 
all of it is boiled in order to keep it sweet. 

In th is large group th e problem is not the quality ( a~ it is the 
same in every rural zone of the world ) but th e quantity. Where 
the regime of tenant farming still obtains, the land owner and the 
tenant can get milk for their homes, but , of cours e, where only one 
product is cul t ivated and the raising or keeping of catt le has dis
appeared, then the rural inhabitant is deprived of such facilities. 

Among this sector of our people the harm done by the almost 
exclusi ve use of vegetables, cereals and greens in place of milk , and 
the way they arc prepared, is much more serious than the poor 
quality of milk. 

Of th e 400,000 urban inhabitants 250,000 live in the ten or eleven 
cities of more than 10,000 inhabitants j 150,000 in the sixty-six or 
sixty-seven remaining towns. 

The condition regarding the sale of mille is about the same in 
these smaller towns as in the rural districts, or at least in a large 
number of the m. The industrialization of the sale of milk : the 
large dairy farm, and the milkstand especially, are enterprises fou nd 
in and about the large cities and so affect almost exclusively the 
250,000 inhabitants of our largest cities. Even if we r aise the per
centage to 300,000 this could not cover 25 per cent of our populat ion. 

Til the la rger places the milk industry has increased notably dur
ing till' las t few years. The dairy farm is now a business on a large 
scale in which refrigerat ion and sterilization of the bottles by steam 
has become the custom. 

Th e official standard is 500,000 non-pathogenic bacteria per one 
cubic centimeter as a maximum for the legal sale of milk. In the 
Biological Lab ora tory of the Department of H ealth counts have been 
made einee August of last year until now with the following result s : 
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F rom August to December, 1927 70 samplee 

With a lower count of 26 or 37 per cent to the legal maximum.� 
With a hig her count of 44 or 63 per cent to the maxi muui.� 
F rom Januury to N ovember, 1928 ;:; 1 sa mples� 

With a lower count of 34 or 67 per ccut to the maximum.� 
With a higher couut of. 17 or 33 per cent to the maximum.� 

Hegarding the chemical adu lt eration the following table demon
st r ates the progress made in the campaign against milk adulterat ion 
accord ing to data gathered from our Chemical Laboratory. 

TABLE No. VII 

ADULTERATION OF MILK:· 
Year..1901-02 

Pereentage .f 
Adulteration25,0 

1902-03 20.1 
1903-04 23.8 
1904-06 25.8 
1905-06 . . 2S.7 
1906-07  .- - . -  37.0 
1901-oS 25.0 
1905- 09 23.4 
1909-10 21.3 
1910-11 50.5 

1911-12  - - --  - - -_____________ 26.6 
1912-13 - _ _ 20. 6 
1913-14 11. 9 
1914-15  - .. 21. 2 
1915-16 19.9 
1916-17 .. 21. 6 
1917-18 . 22.5 
1918-19 26.3 
1919-20 _.____________ 26. 68 
1920-21 . 24.12 
1921-22 19.4 

1922-23 _..- .____ 20. 95 
1923-24 - -- - - - 14.22 
1924-25 11.31 
1925-26 10. 5 
1926-27 .__ ___________________________________________ 8.0 
1921-28 5.57 

The tendency to better the milk industry in Porto Rico is evident 
as shown by the above figures. 

Th e effect of the poor quality of the milk in the rate of infant 
mortality should certainly not be a great factor ; our highest infant 

• On the ba ..ls 01 oamples taken by Department of Health Olllclab. 
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mortality rate occurs in the first six months of life and according 
to the law of hygiene the child at that age should be breast-fed by 
all means as nature kindly has provided it with this means of nour
ishment. 

The general custom of boiling the milk, although it deprives it 
of the anti-scorbutic vitamin, protects it f rom .the contaminations 
that it may have encountered in its transit from dairy to home. 
The mistakes made in the handling of the milk may not be so many 
until after boiling while manipulated in the home, wher e it is kept 
without the protection of refrigeration. 

By calculations made, based upon stat istics from the Agricultural 
Department, the percentage of milk consumed in Porto Rico is one 
ounce per capita. According to the Department of He alth the aver
age consumption of milk in San Juan is seven to twelve ounces per 
capita; this we consider the high est average of the island. 

We also believe that the factor of quantity and the prohibitive 
cost of milk are of greater importance th an it s quality, as far as it 
concerns the etiology of infant mor tality in P orto Rico. 

The regime and natural factor of foods is important, either ·be
cause of scarcity (lack of mother's milk, scarcity of cow's milk) or 
because of the inadequate substances employed (premature feeding 
of solid food). As a consequence inanition partial or absolute, su
pervenes with the reduction of dig est ive powers, intoxication and 
gastro-intest inal infection. 

Costa has studied the bacteriology of diarrhea and enteritis in 
children but could find nothing specific. 

Mortality from diarrhea and enteritis in children under It year 
in Porto Rico is not due to chan ges in climate. neither more or less . 
rain, or humidity, nor does it vary with the seasons of the year. 
In children over two years, nevertheless, there is a certain relation 
between th e mortality rate from diarrhea and enter it is and rain. 
This was demonstrated by Davila and Phelps in an article which 
appeared in the Porto Rico Review of Public Health urld Tropical 
Medicine, March 1928. 

Although the variation of humidity and temperature do not af
fect greatly the infant mor tality rate figures from dia r rhea and en
teritis in our country , the climate is a factor that cannot be under
estimated when the figure s showing the incidence of digest ive dis
orders in small children of the tropics are compared with those of 
the same age in cold climates. 

Everyone knows the disastrous effect of summer upon children 
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under a year, in the temperate zone. Infant mortality fr om diar rhea 
and ente rit is ri ses the re with the the rmometer , and here, where the 
summer is eternal it is reasonable to think that in our small child
ren the banal bacteria of th e gastro-intestinal tube ar e reproduced 
the year round with great rapidity , reaching probably such enor
mous numbers that the intestinal lining or walls become irritated ; 
or it may be that these bacteria become pathogenic in our climate. 

'I'he cool climate which prevails in the plateau of our cent ral 
mountain range may be the determining factor for the light infant 
mortality in the central region of the Island. 

In this sense, climate is a continuous and permanent factor, !l 

fu ndamental considera t ion wit.h regard to infant mortality in Porto 
Rico, 

Phelps concluded that" diarrhea and enteritis in the age groups 
above two years are of hydric origin," but he could not establish 
any etiologic relat ionship as to those un der two years. 

CHART No. XIII 

DEATH BATE FBOI4 DIABBJIBA AND ENTEBITI8 FOB POBTO BIOO� 
..um IN THE UNITED STA'I'ES. (THE UNITED STATE' 19iO.� 

POBTO srco 1918-25.)� 
Rate pe~ 1,000 

Under F~om 
1 year 1 to:l 

yeare 

.=P.R. D=u. s. 

This might be interpreted to mean that, given our uniform tem
perature throughout the yea r and our very slight seasonal changes, 
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diarrhea and ent eritis remain at as high a level throughout the year 
as they would in temperate zones during summer months. 

In speaking of gastro-enteritis as a cause of death, we should 
add that not always the causal disease is pre-eminently 11 disease of 
th e digestive tube. Further on we will make note of the coincidence 
of its curve with that of measles. In the same way diarrhea and 
ent erit is witho ut doubt doom many children although th eir illness 
began with diseases of a varied and distinct nature. 

To summarize, we would say : That gastro-enter it is in infancy is 
due in Porto Rico: 

1.� To the regime an d nature of the nourishment or feeding 
of the children. 

2. To conditions caused by the invar iable climate. 
a. To other diseases th at assu me gastro-intest inal forms. 
4. To economic and social fac tors which aggravate the former 

causes.� 
CIiAllT No. XIV� 

INFANT MORTALITY FOR DIABBHEA .A.ND ENTERITIS IN POBTO :&lOO 
1911-1925 

BeallOnal VariatioWl and OorrelatloJUI with Temperature Clurve and. 
Ba.1n aune·ADDUal 

Pereant ... 
U� 

11� 

'10� 

t 

8 , 
e 
I 

•
• 
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I. 

e 
JaD . Peb. Mar<:h April May June Jllly AIlC. s.pt. Od. No.. . Dee, 

Mortallt)' - - - - R"ln . . • . . Temperature 

* Thi. i . a quo ta ti on from P helpi and D' Tila', " P or to Rico Re..!e... of Public lIealth and 
Tropical Medicin.... No.2. Vol. III. 
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SECOND GROUP 

DISEASES OF EARLY INFANCY 

The second cause of infant mortality in P orto Rico consists of 
the group known as "diseases of early infancy." This gr oup of 
diseases caused 1,623 deaths last year (1927-28 ) , or 21 per cent of 
the deaths of children under one year of age. In th e United States 
the same group of diseases caused 48 per cent of the total infant 
mortality in 1925. 

Among the diseases composing th is gro up, congen ital weakness 
holds th e first place in P orto Rico. It caused 88 per cent of the 
total number of deaths among children under one year ill 1926- 27, 
an d 86 per cent in 1927- 28. This ratio is very much greater th an that 
of the same group in the United States, where congenital weakness 
causes but 10 per cent of the deaths due to diseases of earl y infancy. 

TABLE No. VIII 

INFANT MORTALITY DUE TO DISEASES OF EARLY INFANCY 

Other Diseases of 
Congllnit al Weaknl'6ll Early Infancy 

P . R . U .S. P .R. U.B. 

Total percentlllll of deathll due to Infant dls_......... ..... .... ..... .... .. .... ... .. 86 10 14 110
 

In analyzing these figures we find that municipalities such as 
Santa Isabel, Yabucoa, Mayagiiez, Hormigueros and Moca, where 
malaria abounds. show a very high rate of mor tality due to eon
genital debility. In Yabueoa and Santa Isabel it is the principal 
cause of death, and in th is respect prevails over gast r o-enteritis. 
In Mayagiiez. Moca and Hormigueros it is the second main cause 
of death. 

TABU No. IX 

PROPORTION OF DEATHS DUE TO CO:-;-OENITAL DEBILI'I'Y IN TH E FIVE M UNI·
 
CIPALITIE S OF PORTO RICO WHERE THE RATE OF I NFA N'r ~fORTALITY IS
 

HIGHEST . AVERAGE FOR FIVE YE .-\RS. 1923-28
 

Percentage
of DeatllS 

Munlclpsllt y Caused by
OOllllenltal 
Debility 

Yabueoa . 33 
Santa Isabel. . 32 

26
N=~08:: : : : :: : :: :: : : : : : : : : : : : : : : : : : : ::: : : : : : : : : :: : : : : : : : :: : : : : : : : : : : : : : : : : : : : : : : : : 25 
MOCB . 18 

The deaths of infants registered as due to congenital debility in 
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malarial districts are not due, of course, to th e fact th at little child
ren suffer from malaria at such an early age ; but rather to the fact 
that their mothers have the disease, accompanied by the cachexia 
ordinarily attendant the reto. Such is the cause of the births of 
children of low vitality. 

CHART No. XV� 

INFANT MORTALITY IN PORTO RIOO DUE TO VARIOUS DISEASES� 
FIVE-YEAR AVERAGE-1923-1928� 

In Santa Isabel, where infant mortality in 1926- 27 was 356 out 
of every thousand births, there was a decrea e of 147 in the ratio 
of dea ths of children under one year of age in 1927-28. Such de
crease in infant mortality in Santa Isabel, upon analysis, shows that 
congenital debility decreased more than any other caus e of death. 
This was the reason for a great proportion of the general decrea se. 

•� 
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In 1927, the Malar ia Bureau of the Department of Health began 
its bat tl e against malaria in Santa Isabel by analyzing numerous 
blood specimens and administering quinine to over five hundr ed 
persons who were carriers of the malarial parasite. 

CHART No. XVI 

INFAN7 MOB.7ALIi'Y DUE 70 VABIOUS OAUSES-19lil8-1111l8 

Santa. Isabel, P. B. 

P ercentage of Total Infant Mortality 
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In Fajardo, where a campaign against malaria has been waged 
since 1926, the death rate on account of congenital weakness has de
creased in greater proportion than all other causes of death of child 
ren less th an one year old, malaria excepted. 
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That the organization of the aforesaid campaign coincided with 
a notable decrease of infant mortality is a suggestive fact, particu
larly as regards deaths from congenital debility in Santa Isabel. 
Without seeking to establish a final relation of cause and effect be-

CHAB'r No. XVII� 

IlfPAK'l' MOBTALI'l'Y DtJ1I TO VABIOt18 aA'D'1E8-1~1911'8
 

Fajardo, P. B.� 

Percentage of Total Infant Mortality� 
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tween these two coinciding facts, we make note of our observations be
cause they seem to us worthy of further future study. If, as it seems, 
the campaign against malaria proves to be an important factor in 
the decrease of infant mortality from congenital debility in Santa 
Isabel, we have reason for optimism as regards the reduction of in
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fant mortality in Porto Rico (in the extension of such campaigns 
to other sections of the Island) not only from congenital debility 
but also directly from malaria, in so far as it affects infants. 

Throughout the island, generally, mortality from congenital de
bility has decreased 34 per cent this year. This is one of the causes 
most notably contributing towards a reduction of 13 per cent in 
infant mortality in the Island from 1926-27 to 1927-28. 

Aside from malaria and its apparent connection with congenital 
debility, we must think of the uncinariasis of our peasants and of 
the tuberculosis of our city dwellers. Also of syphilis. It is im
possible to go deeper into these questions without research work 
which has not yet been done. 

Physiological deficiency in the mother (wheth er or not the off
spring of social deficiency) canno t but be figur ed as a very impor
tant facto r to the physiological deficiency of the child, a deficiency 
which will not allow the latter to live. 

In Morovis, Corozal, Comed o and Jayuya, while infant mortality 
is low, un cinariasis infe ction and the proportion of deaths from con
genital debility are high. Uncinariasis does not affect infancy di
rectly, but it does affect children through their par ents. 

As to syphilis, we present the following data: 

T.lBLENO. X 

INFANT MORTALIT Y DUE TO SYPHILIS IN PORTO RICO. 1023-1928 

Percentage or general lnfllut mortality. ..• . . . •. . . . I~~I~I~I~ 
Quite likely, many deaths charged to congenital debility are those 

of children born with syphilis inher ited from luetic parents. Per
haps th e best way to ascertain the existence of syphilis in children 
less tha n a year old, would be to gain an idea of the extension of 
syphilis in adults. 

Out of 2,395 applicants for health certificates examined in one 
year by the local health office of San Juan, 242, or 10 per cent, re
acted positively to the Wasserman test. The prop ortion, at least in 
San Juan, is sufficiently high to lead us to think that probably the 
death rate from congenital syphilis is gr eater than our statistics 
indicat e. 

G. F . Still, Professor of Pediatrics at King 's College, London, 
r eferring to syp hilis as a cause of congenital debili ty, says : .. Con
geni tal debility is one of the causes of marasmus most frequently 
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mistaken. The prognosis of the marasmus of congenital syphilis is 
always serious." 

Out of 4,011 children admitted to the Infant Hygiene Clinics of 
the Department of Health during the year 1927-28, one hundred 
and ten, or 2.7 per cent were syphilitic. 

THIRD GROUP 

AFFECTIONS OF THE RESPIRATORY SYSTEM 

Affections of the respiratory system are the third cause of death 
in children under one year of age in Porto Rico. In 1927-28, four
teen hundred and twenty-eight infants died as a result of such dis
eases. This was 19 per cent of the total number of deaths of child
ren of the aforesaid age, the proportion being twenty-eight deaths 
for every thousand births. The number of deaths due to affections 
of the respiratory system was greater in the months of November, 
December, January, March and May. It might be thought that 
changes of temperature, gradual and moderate as they are in th is 
country, exercise some influence on mortality from, the disease's hi 
question among children of the age above mentioned. 

CHART No. XVIII 

INFANT MORTALITY FBOM DISEASES OF THE BESpmATOB.Y 
No. of Deaths SYSTEM, BY MONTHB-1927 

per 1 ,000 birt h. 
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Probably the most important factor in the etiology of respira
tory affections in children under one year of age, is direct contagion 
from older persons suffering from bronchitis and influenza, who, be
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cause of ignorance or carelessness, fail to take the precautions nec
essary to protect little children against infe ction. This becomes very 
serious on account of the low resistance offered against these infec
tions by our undernourished children. 

Jackson, in his " E ffects of Inanition and Malnutrition Upon 
Growth and Structure," says : I ' Whether it be a direct effect caused 
by toxins in circu lation, a lowered resistance to infection ill a well
known result of var ious types of inanition, both total and partial. 
Thus the immediate cause of death following inanition is frequently 
an infectious complication, such as terminal broncho-pneumonia in 
the human species." 

Acute infections in childhood, par ticularl y measles, are another 
etiological factor of importance. This will be dealt with later on. 

Among the diseases of the respiratory organs, acute bronchitis 
causes more deaths than any other. In 1927- 28, deaths certified as 
from acute bronchitis constituted 40 per cent of all deaths from 
broncho-pulmonary affections in children under one year of age. 

G. F. Still, says in connection with the frequency of broncho
pneumonia in little children: 

'I Stat istics that I have studied in cases of children up to ten 
years of age, show that 84 per cent of the cases of primary broncho
pneumonia occurred in infancy, that is, during the first two years 
of life." And he adds : "Broncho-pneumonia, as a primary affec
tion, is much more frequent in infancy than at any other stage of 
childhood. As a secondary affection, it is much more f requent in 
children under four years than in those over that age." In this 
respect Osler and McCrae state that up to the age of six susceptl
bility to pneumonia is very marked. 

As to mortality from broncho-pneumonia in infancy, Still says: 
' I During the first years of life, mortality from broncho-pneumonia 
was 64.4 per cent. " (This statement is made in reference to 8. series 
of cases studied by Dr. T. R. Whipham.) "Even higher ratios of 
mortality have been repor ted, but these figures are sufficient to show 
that broncho-pneumonia is especially dangerous to infancy." 

FOURTH 'G ROUP 

EPIDEMIC, ENDEMIC AND INFECTIOUS DISEASES 

Epidemic , endemic and infectious diseases caused 16 per cent of 
the deaths of children under one year in Porto Rico during the fis
cal year 1927-28. Twelve hundred and twenty children under the 
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stated age died in the fiscal year 1927-28, an d twelve hundred and 
seventeen in 1926-27, from this group of diseases. 

Of the epidemic, endemic and infectious diseases, malaria and 
tetanus are the chief causes of death in Porto Rico. In the fiscal 
year 1927-28, these two diseases caused 63 per cent of the total num
ber of deaths charged to the group to which they belong. 

Malaria is much more common in the coast towns than in towns 
of the inter ior of the island. Although extensive surveys have not 
been made of malaria in the inland towns, Dr. Walter C. E arle, 
Chief of the Malaria Bureau of the Department of Health, est imates 
that not more than 6 per cent of the population is infected 'With 
the malaria parasite in such towns, while on th e coast , according to 
conscientious studies made in different sections, the percentage of 
person s infected with malaria varies from 15 per cent to 50 per cent, 
th e average being between 25 per cent and 35 per cent. This con
dit ion, of course, covers infants not a year old, and th is explains why 
malaria holds first place in this group of the causes of death in the 
first year of life. 

Tetanus as a cause of infant mortality is irregularly distributed 
geographically. In 1927-28, the towns showing the highest percent
age of infant mortality from t etanus, were : Aguada, 30 per cent ; 
Rincon, 28 per cent; San German, 24 per cent; J uncos, 19 per cent ; 
Morovis, 15 per cent; Vega Baja and Yabucoa, 14 per cent; Vega 
Alta, 13 per cent; Marieao and Aguadilla , 12 per cent ; Manati and 
Hatillo, 10 p er cent ; and Humacao, 9 per cent . On the other hand, 
San Juan showed but 1.59 per cent. However, there seems to be a 
zone of gr eater occurrence in the west and another of lesser occur
rence in the north, towar ds the middle of the island. And it is ob
served that such occurrence is in municipalities where a rural pop
ulation predominates, except in the case of Aguadilla. 

As regards acute infectious diseases of children, one of us, Fer 
nos, in his work on measles in Porto Rico, published in No. 165 of 
the Bulletin of the Medical Association of Porto Rico for Septem
bel', 1928, said: 

"In the group of acute infectious diseases generally considered 
as common to children, such as diphtheria, scarlet fever, whooping 
cough and measles, none is so important in Porto Rico as the last 
named, judging from the deaths recorded from this disease in our 
civil registers. 



186 PORTO RICO JOURNAL OF PUBLIC HEALTH AND TRQP. MEDICINE 



A. SURVEY OF INFANT MORTALITY IN PORTO RIOO 187 

"We are practically free from scarlet fever, a disease which is 
considered serious in the United States and which caused a mortal
ity rate of 11 per 100,000 children under fifteen years in the Death 
Registration Area from 1921 to 1925. 

"The mortality rate from diphtheria in Porto Rico was only 12 
per 100,000 while this disease produced in the United States thirty
nine deaths per 100,000 under fifteen years of age in the same area 
and period. 

"The mortality rate from whooping cough seems as high-or II 

little higher-in Porto Rico as in the United States. This disease 
caused twenty-five deaths per 100,000 in children under fifteen years 
in the United States while 35 per 100,000 were registered from the 
same disease in Porto Rico. (1921-25.) 

"But from measles while 19 per 100,000 children under 15 years 
died in the United :::>tate8, 57 deaths per 100,000 were registered 
from this disease in Porto Rico." 

Granting that th e compilation of data may fall short in some 
respects the fact remains that measles is a cause of death of im
portance in Porto Rico. The ciphers show clearly th at mortality 
f rom this disease is much higher in Porto Rico than in the United 
States, and that it is the disease of greatest importance in the group 
of which it forms a part, when considered from the collective view
point. (We are not referring to case mortality.) Hence, we are 
justified in studying the incidence of the disease in our midst. Fer
n6s further states: 

, 'Measles is an epidemic disease; that is, it appears in periodic 
waves disappearing and re-appearing from time to time. T):J.e perio
dicity of these waves has been observed at different times by various 
investigators in other countries. Let us see if we can point out like 
phenomena in Porto Rico. 

"The year 1909 began without any death record from measles. 
The first death occurred in April; then more occurred and by the 
end of the year (month of December ) the cipher rose to 28 deaths 
from this cause. Beginning with the year 1910 the wave continued 
in crescendo until the month of April when the high-water mark of 
the epidemic was reached, the cipher for the month of April 1910 
being 67 deaths from this cause. (Exactly one year since the start.) 

"Then a gradual decrease is noticeable. By the end of the year 
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only seven deaths from this cause were registered. In 1911 some 
cases still appeared and by April of that year the epidemic had 
ceased almost entirely. After two years' time the epidemic was ex
tinguished. 

"During an interval of five years scarcely any deaths fr OID mea
sles was registered. It seems that an infant population of one to 
five year s accumulated without becoming immune to the disease up 
un til the year 1917. In -Ianuary of that year twelve deaths from 
measles were registered. The mortality rate rose and by July 1917, 
232 deaths were r egistered. In December th e figures had deereased 
and in 1918 the epidemic died out. This outbreak was much more 
sudden, more of an outburst than the forme r one. It produced 
1,800 deaths, (the former produced 500) and lasted about the same 
period of two years. 

"Then an almost perfect periodicity is established, with free in
ter vals of two year s and epidemics of two years, up to the pr esent 
time . Henc e, du ring 1919 and 1920 there were almost no deaths 
from measles. During 1921 and 1922 an epidemic occurred. The 
years 1923 and 1924 were free from the disease; 1925 and 1926 
recorded another epidemic and 1927 an d 1928 are again free. 

"It would seem reasonable to predict that in view of the facts 
already set forth another epidemic will begin by the end of this year 
and continue through the year 1929 possibly up to 1930. The bi
annual periodicity of measles in P orto Rico has really been note 
wor thy during the last ten years. 

"!,feasles does not appear only as such in th e death registers. 
Broncho-pneumonia being one of the most frequent fatal complica
tions, many deaths are regi stered under this list when the primary 
cause of death was really measles. We have already seen how the 
years 1909 and 1910 marked a measles epidemic, how the five en
suing years were free from epidemics of the disease and how the 
ten years following have had a bi-annual epidemic ryt hm, Broncho
pneumonia shows a general tendency to a gradual rise in the total 
deaths from 1909 to 1928 and in 1917 a rythm begins which corre
sponds exactly with that of measles. There is a rise in the mortal
ity curve in 1917 and 1918 ; a drop in 1919 and 1920, a r ise again 
in 1921 and 1922, a drop in 1923 and 1924, and another ri se again 
in 1925 and 1926. In 1927 the re is not a pronounced drop. 

I'The casuality of broncho-pneumonia is not measles alone, of 
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course. Other causes may determine variations in the mortality 
curve, singularly, for instance, influenza in 1918. Yet, this bi-annual 
rythm synchronous to that of measles for a period of ten years is 
indeed very suggestive. 

"Another frequent complication in Por to Rico as a result of mea
sles is diar rhea an d gastro-enteritis. Although the diversity of fac
tors in its etiology makes a correlation as to incidence more difficult , 
it is certain that its rythm and that of measles correspond. 

" In the period from 1910 to 1925 th e maximum cipher of gastro
ent eritis in children under two years corresponds exactly with the 
maximum cipher for measles (1917) . And in the years recorded as 
free from measles there is a proportional dr op in the occurrence of 
gastro-enterit is in accordance with its own incidence during the years 
in which measles was recorded. " 

It is observed, then how infecto-contagious diseases are either 
mediate or immediate causes of infant mor tality almost before the 
first th ree months of life have elapsed, hardly has the immuni ty in
herited from the mother disappeared. And see, also, how the rela
tive importance thereof varies in Port o Rico as compared 'with other 
countries. 

There is another disease in this group which we must again men
tion-tuberculosis. 

"We already know," says Saner in Abstracts of Pediatrics, "that : 

1. Infants are very prone to tuberculosis, 
2. A precocious diagnosis is difficult, 
3. The sources of infection are multiple." 

On the other hand Calmette insists on th e transplacental tuber
culous infection, no matter how infrequent it may be. The source 
of in fection is th e active tuberculous patient with open lesions. 

With 3,604 deaths from pulmonary tuberculosis in 1927-1928, 
would it be illogical to presume that a great num ber of children f rom 
among those contamin ated, 'succumb to acut e generalized tuberculosis 
which escapes diagnosis 1 But we lack data to prove our presump
tion. Our civil register s show the following, from 1923 to 1928: 

Disease Average No. • f Deatba 
~iliary tuberculosa 4.4 
Tuberculous meningitis 

Though our stat istics show but lit tle on this subject, we believe 

12.4 
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it advisable to state that in our opinion tuberculosis, in forms easily 
escaping diagnosis, increases the figures of infant mortality, espe
cially in the group of gastro-intestinal diseases and in diseases of 
the respiratory organs. 

Epidemic dysentery is an open question to us in view of the 
gastro-enteric outbreaks recently appearing in several sections of the 
Island. There are not enough data, however, allowing us to include 
or exclude it as a permanent cause of infant mortality. 

Uncinariasis does not clearly appear as a factor of infant mor
tality. If we consider the low vitality of parents and children; the 
lowering of their economic level; the premature ceasing of the pe
riod of lactation exhaustion, and the impoverishment of mothers I 

milk, making artificial nourishment necessary in both cases, it might 
seem to be such a factor, though only indirectly. . 

AVlTAllIIHOSIS AND OTHER DIREC'l' CAUSES OF INFAN'!' 
IrIOBTALITY 

In speaking of the etiological factors of infant mortality in Porto 
Rico it would not be improper to mention avitaminosis, an important 
cause of death in other tropical countries where the diet of the poor 
is deficient, just as it is in Porto Rico. The deficient artificial nour
ishment of a large proportion of infants being known, as well as 
the deficient nourishment of the mothers of sucking babies, is it not 
reasonable to suppose that some of the inanition, some of the ma
rasmus observed in our country in children not a year old, is due 
basically to deficiency in one or another of the vitamins determining 
the nutritive balance of our organism' , 

All other diseases considered together are unimportant as causes 
of death when we compare them with those we have just surveyed. 
Rickets, which erroneously figured as a great cause of death prior 
to 1924, now hardly appears in our civil registers, the same having 
been substituted by other more exact denominations. One of our 
number, Fern6s, first dealt with this matter at the Convention of 
the Medical Association held in 1924, when he read his first pap~r 

on infant mortality. Later on a survey was 'made by the technical 
committee from the Children's Bureau of Washington which con
firmed his statements. The decrease of rickets as a declared cause 
of death may be observed in the following chart: 
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CHART No. XIX 

INFANT MORTALITY IN PORTO RIOO DUE TO RICXEU DURING TKB 
FIVE YEARS-1923-1928 

Per 1,000 births 
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The Fight Against Infant MortaJity 

The struggle against infant mortality, is hygienic and social. 
It is based on general and special measures, both of which must vary 
according to conditions and the problems of each locality. 

The general measures consist of sanitation, suppression of epi
demic and contagious diseases, elevation of the social and economic 
level of the people, diffusion of knowledge, and of all such things as 
tend to form a better world, a better society in which to receive the 
newly arrived. 

The special measures would be such as-

1.� Prenatal clinics for pregnant women. (A certain number 
already exist in Porto Rieo.) 

2. Maternity Hospitals. 
3.� Infant hygiene clinics for the teaching of infant feeding 

and care to mothers and for the application of specific 
prophylactic measures such as vaccination, etc. (They 
exist among us.) 

4. Cra dle-rooms� annexed to factories where working mothers 
may nurse their children. 

5.� Day nurseries (creches) where children may be kept dur
ing the day, in default of cradle-rooms. 

6. Gouttes de lait� annexed to infant hygiene clinics, for the 
distribution of milk at low prices for artificially fed 
children. They should also be centers of instruction as 
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to infant feeding in connection with the preparation of 
said food. 

7. Hospitals for children. 
8.� Organization of "Little Mothers' leagues"; mothers ' con

ferences, and other forms of spreading knowledge of 
maternal and infant hygiene. (Schools, newspapers, ar
ticles, pamphlets.) 

9. Education� of the public as to the services of midwives. 
Sup ervision of their work. 

10. Distribution of prophylactic mat erial for umbilical cures. 
11. Services of visiting� nurses and social workers to care for 

infants in their homes. 
12. E ducating the pub lic to the supreme impor tance of keeping 

expectant mothers and later, mother and child un der the 
care of competent professionals to watch the course of 
pregnancy and child-birth, and to direct the care of th e 
child, especially as to its nourishment, and prompt atten
tion in such cases of diseases as may arise. 

SUMMARY 

Infant mor tality in Por to Rico is high, families are large, the 
marriage age early, and the density of population great. Infant 
mortality is influenced by this problem. It is greater in the town's 
along the coast, and higher on th e western coast than elsewhere in 
the island. It is lower in the inland mun icipalit ies, and increases in 
direct proportion with the conglomeration of inhabitants, it being 
much higher in the urban centers than in the rural distr icts . It is 
more noticeable in the black than in the white race, and among 
boys than girls. It is much higher among illegitimate than among 
legitimate children, and is especially not iceable among children from 
one to six months of age. Its principal direc t causes are diseases 
of the gast ro-intestinal system, especially the pa thological entity or 
entities figuring in the death register s under the names of dia rrhea 
and enteri tis. Diarrhea and enterit is cause thirty-one per cent of the 
deaths of children under a year old in Porto Rico. 

As causes of the diseases of the digestive system in children un
der a year of age we have indicated three pr incipal fac tors : 

1.� An inadequate regime and the deficient nature of the food 
given the children. 

2. Social conditions such� as the ignorance of parents in mat
ters of infant hygiene, deficiency, illegitimacy and over
crowding. 

3.� Infectious diseases such as measles, whooping-cough and 
congenital syphilis, which frequently bring on gastro-i n
testinal troubles as a consequence. . 
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4. Inalterable factors of� climate : the high temperatures of 
our eternal tropical summer which favors the multipli
cation of bacteria in the gastro-intestinal tube and creates 
a predisposition, through other means, to all sorts of 
digestive troubles. 

The second cause of death in children less than a year old in 
Porto Rico, is consti tuted by the diseases comprised in the group 
known as "diseases of early infancy" . Among these, congenital de
bility holds the first place. It is caused by multiple factors, and Il. 

cer tain relation may be observed between this disease an d malaria, 
uncinariasis, syphilis and tuberculosis as th ey occur in adults. 

Diseases of the respiratory system constitute the third group of 
direct causes of death among infants under a year old in Porto Rico, 
acu te bronchitis holding th e first place among these diseases as a 
cause of death. 

'I'he most important etiological fac tor of respiratory diseases seems 
to be dire ct contagion of under nourished infants. The inanition re
sulting from a poor system of nourishment is a predisposing f actor 
in the causes of broncho-pneumonia. Acute infectious diseases are 
also� important etiological factors. 

Broncho-pn eumonia probably causes more deaths, and acute bron
chitis fewer, th an our civil registers show. 

The� fourth group of disea es causing infant mortality in P orto 
Rico� is constituted by endemic, epidemic and infectious affections. 
Among these, malaria and tetanus are the most important. Malaria 
prevails along the coast . Tetanus is irregularly distr ibuted. Next 
come, among acute infectious diseases, measles and whooping-cough, 
which are problems of consideration among us. 

The means we deem most efficacious to combat infant mortality 
are the following : Maternity and child hygiene clinics ; maternity 

.and children 's hospitals ; cradle-rooms and day nurseries for work
ing moth ers; the qouite de lai t ; educational campaigns among 
mothers and school girls on infant hygiene ; greater supervision of 
midwives, and distribut ion of prophylactic material for umbilical 
cures. 


