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THE PROBLEM OF FETAL AND NEONATAL DEATH
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Service

I. Extent of the problem

In the year 1924, in the birth registration area of the United
States (estimated to contain 76.2 per cent of the population), there
were born alive 1,930,614 babies. In addition there were 75,817
dead births. Since the registration of stillbirths is notoriously inade-
quate, the number of infants born dead is obviously much greater
than the figures indicate, and the number of actual and possible
additions to the population was decidedly in excess of the reported
2,006,431.

Of the infants born alive, 28,631 died before they were one day
old. Within a week, the number rose to 64,004; two weeks brought
the toll up to 69,688; and in less than a month 74,527 of the babies
born alive in the registration area in 1924 had died (1). Since every
stillbirth has been a potential live birth and a possible increment to
the population, the loss to the population through death in infancy
must necessarily include the stillbirths.

When to the number of neonatal deaths, 74,527, are added the
75,817 stillbirths we have a total of 150,344 neonatal (within one
month of birth) and fetal deaths, which is 70.7 per cent of the whole
number of infant deaths, antenatal, natal, and postnatal, in the birth
registration area.

These figures are for the birth registration ares only. If the
same rates obtained for the remainder of the country, the stillbirths
and early infant deaths amounted to about 100,000 each for the entire
United States in 1924. More than one-half of the total infant mor-
tality in the country is accounted for by these early infant deaths
in the first month (1), (2).

These figures indicate the seriousness of the problem, and its
gravity is increased by the fact that the fall in the neonatal mor-
tality rate does not keep pace with the fall in the total infant mor-
tality rate. A comparison between the two rates in this country
can be made only for the past nine years, before which time we have
no record of the neonatal rates.
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Total infant mortality rates and neonatal mortality rates in the expanding registration
area 1916 to 1924

Totalinfant | Neonatal

Year | imortality | mortality
rate rate
1916 101 44
1917 43
1618 101 44
1919 87 2
1920 86 42
1921 76 40
1922 76 40
1923 77 40
1924 k4t 39

It will be seen that in nine years there was a fall in the total infant
mortality rate of about 30 per cent, while in the neonatal rate the
decrease was about 11 per cent. In other words, the total rate has
fallen almost three times as fast as the neonatal rate.

The graphs in Figure 1 show how slight is the downward trend in
the neonatal rates as compared with that of the total infant mortality
rates.

In England in the 14 years from 1911 to 1924 there was a decrease
in the neonatal rate of 17.5 per cent (3). In New Zcaland there has
been practically no decrease in the average of the male and female
neonatal rates for the 50 years from 1872 to 1923 (4). The total
infant mortality rate fell from 106 in 1872-1874 to 48.6 in 1915-1919.

Our neoriatal mortality rate is greater than that of England and
Wales (1924), Australia (1924), Ireland (1922), New Zealand (1924),
Netherlands (1922), and Uruguay (1923).

When to the stillbirths in the United States are added the neonatal
deaths, we have approximately 200,000 fetal and neonatal deaths in
a single year in this country. If we can secure a reduction of only
12 per cent in another nine years, and our present birth rate con-
tinues, we shall have lost upward of 2,000,000 prospective citizens
at the end of the next decade. This is naturally a matter of grave
concern to the country.

II. Causes of Fetal and Nconatal Mortality
(A) CAUSES OF STILLBIRTHS

Considerable confusion has centered around the definition of still-
births. The foliowing classification, however, is that used by the
Health Organization of the League of Nations (5) and in the reports
of the Ministry of Health of Great Britain (6), as well as by investi-
gators in this country (7):

Antenatal stillbirth: Stillbirth before labor.

Intranatal stillbirth: Stillbirth during labor.

Postnatal stillbirth: Stillbirth a short time after birth, during
which the heart beats but respiration is
never established.
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In the infant mortality statistics for 1924, issued by Census
Bureau (1), from a selected section of the United States registration
area (Connecticut, Illinois, New Jersey, Oregon, Utah, District of
Columbia, Baltimore, Md., and New York City) the causes of the
stillbirths reported are those listed below, together with the percent-

BATE OF DRCLINS IN THE TOPAL AND IN THE NEONATAL
MORTALITY RATES IN THE REGISTRATION AREA OF THE UNITZED
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ages of certain causes to stillbirths from all causes.
causes are arranged in the order of their frequency.
Causes of stillbirth

All causes_ _ oo
Prolapse and compression of cord _ - __________________.
Diseases of placenta and membranes_______._________.__
Difficult labor. - _ - ..
Abortion, miscarriage, and premature birth_____________
Malpresentation. . - oo oo ..

The specified
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Causes of stillbirth Per cent
Albuminuria and other diseases incident to pregnancy__._.______ 5.2
Asphyxia of child (cause not stated). .. __________________.._ 4'1
Malformation _ _ _ _ _ e 4.1
Traumatism and overwork _ _ _ __ ____________________________. 3.7
Syphilis. . - el 2.6
Death in utero_ _ _ _ . 2.8
General diseases_ _ _ . . 3.1
Other specified causes_ - - e 4.0
Causes not specified and unknown___________________________ 30. 2

These are the actual diagnoses made by the attendants who
reported the 18,634 stillbirths under consideration, and may be con-
sidered as representative of the knowledge of the causation of still-
births of the average accoucheur in the selected area. It is not to be
supposed that other than a clinical diagnosis was made in the vast
majority of these cases.

It is interesting to compare these diagnoses with the conclusions
reached by the few investigators who have made a study of the pa-
thology of fetal and neonatal death. Prominent among these are
Williams and Adair and O’Brien in the United States, Holland in
England, and Schwartz in Germany. In the studies- made by au-
topsy upon stillborn babies and those dying in the neonatal period,
evidence is obtained which vastly supplements the clinical diagnosis.
Williams’s (8) series of 302 fetal deaths occurring in 4,000 consecutive
deliveries included infants dying at the time of labor, those dying
during pregnancy from the time of viability onward, and those during
the two weeks immediately following labor.

This, therefore, includes neonatal as well as fetal deaths, and the
causes determined refer to the group as a whole. - The close relation-
ship between fetal and neonatal deaths is well expressed by Holland
(6) who states that ‘“the high infant death rate during the first few
days and weeks of life is doubtless due in part to causes which, in some
cases, result in fetal death, and we may reasonably hope that a reduc-
tion of stillbirths would be associated with a lowered infant mortelity.”

Of the 302 dead babies in Williams’s series, 212 came to autopsy.
His analysis of the causes of death in the whole series resulted in the
following figures:

Cause Per cent Cause Per cent
Syphilis_ - _______________... 1 34. 44 | Placenta praevia and prema-
Dystoeia_ - . ... _____________ 15. 20 ture separation____________ - 5. 26
Toxemia. . _________._.______ 11. 55 | Deformities. - ... _______ 3. 64
Prematurity_ . _____________ 10. 59 | All other causes.__.__.______ 10. 69
Cause unknown._ ____________ 8. 61

Prematurity was assigned as the cause of death only after the
exclusion of any underlying cause, such as toxemia, placenta praevia,
or acute infectious disease in the mother. To be classed as a cause of

1 White only, 12.12,
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death, it was necessary that the imperfect state of development of the
child should be the only ascertainable cause.

A clinical history and Wassermann test were obtainéd in the case
of each of the 4,000 mothers; a microscopical examination of the
placenta was made and a fetal Wassermann was taken at the time
of birth.

In a study of 705 fetal and neonatal deaths reported by Williams
in 1915 (9) the following figures are given:

Causation of 705 fetal deaths (white and colored)

Per cent Per cent,

Cause Nb':':" inci- Cause Nb‘:‘:“ inci-

dence dence
Syphilis. ... 188 26.4 || Deformity.......__._.___________. 24 3.4
Unknown._ 127 18.0 || Inanition_._.___. - 23 3.3
Dystocia 124 17.6 || Placenta praevia. 22 3.1
Various........ 79 11.2 || Premature separation of placents._.| 13 1.8
Prematurity. 50 7.1 | Suflocation (criminal) ____.__._____. [} .9
Toxemis. 46 6.5 || Debility. ... 5 .7

In this valuable study each placenta was carefully described and
subjected to microscopical examination and nearly 90 per cent of the
dead babies came to autopsy. Under dystocia is grouped the deaths
following mechanically difficult labor, whether operative or spontane-
ous. Toxemia includes eclampsia, nephritis, and occasional rare
conditions, and Williams calls attention to the fact that this cause of
death, which is usually considered the best point of attack in prenatal
care, is only operative in 6.5 per cent of the deaths.

In the series of Adair and O’Brien (7) autopsies were performed on
approximately 240 cases. Antenatal stillbirths made up nearly one-
fifth of the total and were caused mainly by toxemia of pregnancy,
syphilis, and undetermined causes.

About one-sixth of the series were intrapartum stillbirths, in which
birth trauma played a large part.

The postnatal stillbirths included a considerable number of major
malformations. About one-half of these deaths were caused by
trauma. '

Adair and O’Brien (7) found the cause of fetal and neonatal death
in a series of over 200 cases approximately as given in the table below.
These figures are approximations from the untabulated report studied.

Per cent Per cent

. Cause incidence Cause incidence
Malformations_.._ ... __.._____ 11. 42 | Prematurity_ _ _ . __ .. oo... 6. 67
Toxemia_ .. _ . __ . _______. 10. 47 | Infection in infant____________ 6. 67
Syphilis..._ .. _____ 7.61 | Various_.__________________.._. 11. 42
Placental causes_ .. _______.__. 2.86 | Unknown.. ... 6.67

Dystocia and birth injury_._.__ 36. 19
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Eardly Holland (6) reported, in 1922, the results of a brilliant picce
of work in which an exhaustive study was made of 300 fetal deaths.
He concluded that the primary causes of these deaths were— '

(a) Maternal states, such as syphilis and eclampsia.

() Complications of labor, such as placenta praevia, con-
tracted pelvis.

(¢) Placental states, such as retro-placental haematoma.

(d) Fetal states, such as prematurity and deformities.

Holland’s methods of studying the various factors concerned were
such as to give his results great weight. In the case of the mother, he
secured a clinical and obstetrical history, a Wassermann test, and
"a catheter specimen of urine, if possible. A Weassermann reaction
in the father was obtained where possible.

The fetus was weighed, measured, and given a complete post-
mortem examination. -A culture was made from the heart blood. No
Wassermann reaction was obtained, but the fetal organs were weighed
and measured; the organs of the fresh fetuses were examined histo-
logically; and pieces of liver, spleen, lung, kidney, and suprarenal
capsule were examined by Levaditi’s method for Treponema pallidum.
In 200 fetuses, dark field examination was also employed. The ends
of the long bones of the fetus were examined for osteo-chondritis.
The placenta was weighed, measured, and examined microscopically
and macroscopically. The umbilical cord was also examined.

This painstaking care resulted in ascertaining the causes of death
in Holland’s series to be as follows:

Causes of death in 300 fetuses (Halland)

Per cent . Per cent
' Cause incidence Cause incidence
Syphilis_._______________________ 16 | Placental causes_________________ 6
Toxemia of pregnaney__ . __._____ 10 | Fetal deformity ... ___________ 5
Complications of labor_ . _________ 51 | Unknown____.._________.__.... 10
Maternal diseases. . _ - . ________ 2

Holland notes that his findings with regard to the incidence of
syphilis are in close accord with the results obtained by Williams in
1915 (9). This refers to the white cases only in Williams’s series.
He concludes that cranial stress is responsible for far more fetal
deaths than has been hitherto suspected. Among 167 fresh fetuses
the tentorium cerchelli was found torn in 81 (48 per cent), and this
was associated with tearing of the falx cerebri in 5 cases and with
subdural hemorrhage in all but 6. More fetuses died from the com-
plications of labor than from maternal or placental diseases during
pregnancy.

Of 100 dead-born viable fetuses Holland found that, generally, 40
were macerated and 60 were fresh (10). Since maceration indicates
that the death of the fetus occurred before labor, the figures support
the conclusion stated.
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In one series of autopsies on stillborn fetuses, Holland (11) found
injury of the dura in about half the cases.

In Schwartz’s (12) autopsies, evidence of hemorrhage and degenera-
tive changes in the brain substance was found in the big majority of
cases up to 5 months of age.

The recent study of Holland and Lane-Claypon on fetal and
neonatal death (13) of a series including 1,269 stillbirths and 404
neonatal deaths brings out again the predominance of the complica-~
tions of labor as a causative factor. In 1,408 of these cases the
following percentage distribution was found:

Causes of fetal and neonatal deaths (Holland and Lane-Claypon)

Cause Per cent Cause ¢ Per cent
Complications of labor_ . _______ 35.5 | Placental states_ . ____________ 1.2
Antepartum hemorrhage________ 18.8 | Fetalstates___________________ 10. 5
Toxemia of pregnaney...__.____ 11.1 | Prematurity. . ... _______._ 3.6
Syphilis_ - ___________________ 87 |Unknown_____________________ 81
Maternal states_ - . ____________ 2.5

The frequency of intracranial lesions is not as high as in Holland’s
earlier study, which may be accounted for by the fact that the data
in the later report are less detailed.

Ehrenfest (14) states that in “at least 40 per cent of all autopsies
properly performed on all stillborn infants and those dying within
the first few days after birth, intracranial traumatic lesions of some
sort are discovered.”” He considers that many of the infant deaths
ascribed to asphyxia are due to serious trauma, since the appearance
of the child in these cases closely resembles that of deep asphyxiation.

It will be of interest to note the causes of stillbirth as given by
students of the subject who have not based their diagnoses on path-
ological examinations.

Lezynsky and Brown (15) state that the causes of stillbirth in
San Francisco in 1919 were as follows:

Causes of stillbirth in San Francisco, Calif., 1919

Per cent Per cent

Cause incidence - Cause incidence
Congenital defect in infant_____ 7.63 | Syphilis_ _ ____ ... 0. 56
Injuries at birth______________ 8.76 | Prematurity . _.______________ 27. 12
Toxemia in mother_ . _________ 9. 88

Howard (16) gives no figures, but agrees that fetal mortality is
influenced by errors of implantation and of development of the
fetus, accidents in' utero, malposition of fetus and cord, infectious
diseases of the mother or of the fetus or of both, deformities, various
toxemias and chronic diseases of the mother, and by injuries and
accidents in pregnancy and labor.



March 18, 1927 724

In Beck’s (17) series of 1,000 cases supervised during pregnancy
there were 19 stillbirths (1.9 per cent) the causes of which were as
follows: Complications of labor, 5; toxemia, 4; accidental hemor-
rhage, 2; placenta praevia, 1; syphilis, 1; not stated, 6.

Baker (18) considers that stillbirths are due to falls, accidents,
fright, injury, shock, induced labor, debility, malnutrition, fatigue,
overwork, severe illness, syphllxs, or abnormal development of the
child before birth.

In Greenhill’s (19) series of 78 mothers with eclampsia there were
23 fetal deaths, including macerated fetuses, stillborn fetuses (pre-
sumably fresh), and neonatal deaths. Eclampsia was presumably
the cause of these 23 deaths, but it is impossible to say just what
proportlon of the mortality was duc to stillbirths.

Davis and Harrar (20) note that in 472 cases of toxemia of preg-
nancy with convulsions (eclampsia) at the New York Lying-In Hos-
pital prior to 1919, there were 175 stillbirths, or 37 per cent. Since
1918, in 134 cases there were 29 stillbirths, or 22 per cent.

Hipsley (21) reported a series of 100 deaths occurring in 1,417
cases. Of this number, 68 were stillborn and were due to the fol-
lowing “probable causes:”

Fresh | Macer-
Probable cause of death still- | 3ted | popqy | Fer
birth still- cent
born
Eclampsia #nd allied conditions_.____.__________________ 12 5 17 25.0
Severe anemia and acute infections associated with high wmpelature 1 1 2 2.04
Syphilfs in mother._ .. eimaaas 2 0 2 2.94
Accidental hemonhage e memm 5 2 7 10.29
Placenta praevia___________ - . - 4 1 5 7.35
Congenital deformities__.________________ - - - 2 1 3 4.41
Malpresentation and malposmon ..... 3 0 3 4.41
Dystocia due to disproportion betwecen head and pelvis—high forceps or
craniotomy._ ... _________.___.__ 8 0 8 11.76
Breech births. . mmeeane 6 0 6 8.&2
Prolapsed cord._..._______.._..__.._ 5 0 5 7.35
Cause not ascertainable. 4 6 10 1471

It will be seen that in this series by far the greatest fetal mortality
has been ascribed to the toxemias of pregnancy (25 per cent). How-
ever, there are some changes which must be made in this tabulation
if the results are to be compared with those of Williams and other
investigators. Among the dystocia should be included those deaths
due to breech births, prolapsed cord, and malpresentations and mal-
positions. With this correction, stillbirths due to dystocia or the
complication of labor (32.34 per cent) are 29 per cent greater than
those due to the toxemias of pregnancy.

Doctor King (22), medical officer of health of the Borough of
Ilkeston, in a series of 35 stillbirths, ascribes the fetal deaths to the
following causes:
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Per cent
Complications of labor__ ... _____________________ 31. 4
Syphilis. - - - . 15. 5
Toxemia of pregnancy, ‘“such as excessive vomiting of pregnancy
and diseased condition of placenta” . _______________________ 14. 2
Miscellaneous maternal diseases and fetal deformities___________ 11.9
Toxemia of pregnancy (macerated fetus)______________________ 9.1
Various illnesses of mother just before corfinement_____________ 8.5
Unknown _ _ .. 9.1

Complications of labor again stand out as the most important
causes of stillbirths. The criticism which might be made of this
report is that it fails to show accurately the incidence of toxemia as
a cause of stillbirth. If everything mentioned in the report under
this classification can be legitimately included therein, the percent-
age incidence of toxemia would be 23.3; but whether such summation
is justifiable is a question. There can be no doubt that “vomiting
of pregnancy” is due to toxemia; but the term ‘“diseased conditions
of the placenta” may be used to describe various abnormalities,
some of which probably have no connection with toxemia. If in
this particular instance, infarcts of the placenta are meant, some of
these might properly be ascribed to toxemia, as the association of
these conditions with albuminuria and pronounced nephritic toxe-
mia has been noted.

The Health Organization of the League of Nations (5) sums up
the causes of stillbirths in a few concise phrases:

The cause of antenatal fetal death is usually some maternal or
placental disease. The fetus is usually macerated when born.

The common causes of intranatal fetal death are intracranial
injury, prolonged labor, prolapse of cord, separation of placenta, etc.

The common causes of postnatal fetal death are severe head
injuries due to difficult labor.

Miscarriage.—It is extremely difficult to determine accurately the
frequency with which abortion, or miscarriage, occurs or the per-
centage incidence of the various etiological factors. Since the laws
in most of the States relating to the reporting of stillbirths do not
require reports on all products of conception, it follows that many,
if not most, abortions or miscarriages are not reported.

Statistics given by various authors differ widely, but Rock (23) in
a recent paper concludes that, in general, about one out of every
four pregnancies ends prematurely. Ballantyne (24) states that
“there is no certain knowledge regarding the miscarriage rate, but
it may be safely stated to be not less than 150 per 1,000 conceptions.”
Williams (25) concludes that a conservative estimate indicates that
about every fifth or sixth pregnancy in private practice ends in spon-
tancous abortion. This does not take into account the very earliest
cases or those abortions criminally produced.
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These estimates give an idea of the magnitude of the nonviable
fetal loss.

Since the expulsion of the ovum in the early months of pregnancy
is usually preceded by the death of the fetus, Williams (25) ascribes
as cause of the death and subsequent abortion the following factors:
Abnormalities of development of the fetus; infectious diseases or
poisoning, with phosphorus, lead, illuminating gas, etc., of the
mother; malnutrition of mother (very exceptional); abnormalities of
generative tract; possibly chronic metritis; reflex influences (few
cases); alcohol and other chronic poisoning; defective diet (possible).
Traumsatism and overwork are frequently assigned as causes of
miscarriage.

Rock (23) cites Huntington’s paper (26) in which the latter states
that, in a series of 39 miscarriages, 21 were definitely due to defective
germ plasm. Three were probably due to the same cause. One was
due either to defective germ plasm or arrested development due to
extreme retroversion. In one case the death of the fetus was caused
by extreme fibroid degeneration of the uterus. In another the
degeneration of the fetal tissue was apparently caused by nephritis.
One followed appendectomy with drainage; another, dilation and
curettage for continual bleeding; and one followed rupture of amniotic
sac by artificial means. Two were due to placenta praevia; three
were therapeutic abortions; and four were due to unexplained causes.
Seventy per cent of the fetuses were dead before the miscarriage
occurred. In 20 per cent the cases were not accidental; and in only
10 per cent could trauma or mental shock be possibly ascribed as a
cause.

Rock (23) refers to Hunner’s (27) work in support of ureteral
stricture as a cause of abortion; and to the work of McCollum (28)
and Evans and Bishop (29) as indicating that a defective diet may
possibly be incriminated in some cases.

Since the Holland study of fetal death is by far the best that has
been done when stillbirths alone are considered, a comparison of his
data with those of the Bureau of the Census will tend to bring out
clearly the difference between the knowledge obtained by careful
autopsy and that possessed by the average obstetrician or midwife.

Causes of fetal death or stillbirths

Bureau
Cause of the | Holland
nsus
Per cent | Per cent
Complications of labor.__ 2.1 51
Diseases or conditions of placenta and membranes.._____ 8.9 6
Prematurity (abortion miscarriage, and premature birth) 82
‘Toxemias of pre; 5.2 10
Mallormation (eonsenital defects) 4.1 5
ilis... 26 16
Traumatism and overwork. 3.7
Other diseases and conditions of mother, 3.1 2
VAarious CAUSeS . - - — - oo oo ccccceeecccce—ceiecmcceccecamecemonamnnn 10.9 | ...
Not speciﬁed and unknown 30.2 10




727 March 18, 1027

The application of the Chi square test to these two sets of items
shows that there is almost no probability that the diiferences between
the two distributions could be due to chance alone. The causes
assigned by autopsy are quite different from those assigned by
clinical diagnosis.

(B) CAUSES OF NEONATAL DEATHS

Since medical authorities agree that fetal deaths, or stillbirths,
and neonatal deaths are largely due to the same causes, the investi-
gators who have done the most important work in the etiology of these
conditions have made no attempt to separate the two. Hence, in the
studies of Williams, Adair, and Holland and Lane-Claypon the causes
of fetal and neonatal death are considered together.

In the report of the Bureau of the Census (1) the most important
of the causes of death under 1 month of age are given in the list
below. The causes have been arranged in the order of their greatest
incidence; as reported by the attendants who notified the deaths.
It will be seen that premature birth accounts for almost one-half
this mortality.

Most important causes of death under 1 month, birth regisiration area, 1924

Cause Per cent Cause Per cent
Premature birth,____.__ SR 43.9 | Syphilis_.____________ e 0.8
Injury at birth________________ 12. 4 | External causes..______________ 7
Congenital malformation________ 11.9 | Wheoping cough_______________ .4
Other diseases of early infancy_. 6.2 | Diseases of stomach__._________ .4
Congenital debility . .. ._._______ 5.2 | Measles_______________________ 2
Respiratory diseases_______'___ 8.2 | Erysipelas___________________. 2
Diarrhea and enteritis._________ 3.0 | Tetanus_ . ________________ 2
Convulsions_ ... - __..____ 170

It is worthy of note that the respiratory diseases constitute quite
as important a cause of death as ‘“congenital debility,” which was
formerly a cloak for many doubtful diagnoses.

Adair’s studies (7) led him to the conclusion that probably 50 per
cent of the deaths in early neonatal life are due to birth trauma, and
that infection plays a very prominent réle after the fourth day of life.
In his series the main factors in the etiology of fetal and neonatal
deaths are toxemias of pregancy, birth trauma, syphilis, other infec-
tions and undetermined causes. Premature birth due to some of
these factors and to other unintentional causes plays an important
role.

Holt and Babbitt (30), in a study made in 1914, state that prema-
turity was responsible for half the deaths occurring during the first
14 days in a series at the Sloane Hospital, New York. Congenital
weakness and atelectasis together made up 58 per cent of the total
deaths; complications of labor, 20 per cent; malformations and con-
genital diseases other than syphilis, 4 per cent; and syphilis 4 per
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cent. In this series, the number of stillbirths was one-and-one-half
times as large as the number of deaths from all causes during the first
two weeks. Holt and Howland (31), in 1919, stated that about one-
third of the deaths at birth or in the first few days, at the Sloane
Hospital, were due to complications of labor.

Lezynsky and Brown (15), in San Francisco, found the causes
of deaths within the first and second weeks to be as follows:

Cause Per cent Cause Per cent
Congenital defects in infant_.__ 30. 14 | Syphilis______________________ 1. 37
Injuries at birth______________ 7. 30 | Prematurity and debility______ 41. 10
Toxemia in mother_ ____.____.___ 4. 57

In studies made by the Children’s Bureau (32) in Gary, Ind.,
prematurity was found to be the largest single cause of early death.
This was also true of Akron, Ohio (33), and Baltimore, Md. (34);
but in New Bedford, Mass. (35), congenital debility far outstripped
prematurity as a cause of death. In the light of such studies as
those of Williams, Adair, and Holland, we know that many of these
deaths were due to causes underlying the prematurity. )

In Beck’s series (17), of 1,000 consecutive deliveries there were 6
deaths of infants under 14 days—1 caused by acrania, 1 premature,
1 case of syphilis, 1 of umbilical hemorrhage, and 2 in which the
causes arc not stated. These, however, were all supervised during
pregnancy, and can not be compared with a random group.

In a New Zealand study (4), among 3,399 infants dying under 1
month of age from 1920 to 1923, the causes were stated as follow:

Cause Per cent Cause Per cent

Premature birth______________ 45. 2 | Diarrhea, enteritis, ete. .. .____ 1.3

Congenital debility, malforma- Syphilis_ .. __ e m—m—————— .4

tion, and icterus_ ... _______ 26.5 | Imfluenza. - o ._ .2

Convulsions___ ______________. 8.3 | Various___ . ____ 20. 8
Bronchitis, pneumonia, etc._. - - 2.3

Premature birth appeared to be the cause in almost half of the
series, while congenital debility, malformation, and icterus accounted
for more than one-fourth of the deaths.

In Hipsley’s (21) Australian series of 100 fetal and neonatal deaths,
35 died in the neonatal period. The ‘“probable causes” of these
deaths were as follows:

Cause Per cent Cause Per cent
Eclampsia and allied conditions. 15. 62 | Placenta praevia..__.._._______ 3.12
Severe anemia and acute infec- Hemorrhagic disease of infant__ 15. 62
tions______________________ 3. 12 | Congenital deformities________ 9. 38
General peritonitis from rup- Malpresentations and malposi-
tured appendix__.___________ 3. 12 tions_ . __ ______ ... 3. 12
Epilepsy .- - - oo oo 3.12 | Dystocia... .- __... 3. 12
Syphilis in mother_ _______.____ 3. 12 | Cause not ascertainable. .. ._.._ 21. 88
Accidental hemorrhage. ._..... 15. 62 :
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In this series practically one-fourth (24.98 per cent) of the deaths
were due to maternal causes—toxemia or various diseases and con-
ditions of the mother other than syphilis. The latter alone is ascribed
as a cause in only 3.12 per cent. Including accidental hemorrhage
with placenta praevia (because antenatal hemorrhage is usually
associated with placental causes and postnatal hemorrhage is some-
times placental in origin), we have 18.74 per cent of the deaths due
to probable placental causes. Disease and deformities of the infant
combined are responsible for 25 per cent of the mortality. The
complications of labor here do not seem to constitute such a serious
problem. Only 6.24 per cent of the deaths are ascribed to this cause.

The statistics of the Medical Research Committee (36) for 1914
place premature birth at the head of the list of causes of infant
mortality from developmental conditions:

Deaths under 1 month from developmental condzitions (1914)

Premature birth_ ______________________________________ 17. 88
Congenital malformation___________________________________ 2. 47
Atrophy, debility, and marasmus__ __ . ______________________ 6. 55

Hipsley makes the statement that many of his cases were pre-
mature, but does not give prematurity as a cause of death. This is
more in line with the investigators who seek the underlying cause
of prematurity. It is a generally recognized fact that a premature
infant has less chance of survival than a full term infant, but it is
rather begging the question to ignore the cause of prematurity.

Pirquet (37) cites Nobel’s (38) investigations in support of his |
statement that a part of the mortality loosely ascribed to “lack of
vitality,” premature birth, etc., is in reality due to respiratory
infections. He has devised a method (not yet published) for fixing
the ‘“apex’ of a disease, that is, that day in the calendar year upon
which the largest number of deaths occur. The “apices” of the
number of deaths, based on English statistics, are as follows:

Date of Date of
. apex— . apex—
Disease or condition Number | average Disease or condition Number | average
of deaths for of deaths for
1912-1919 1912-1919
Infantile debility__._.__._.._.._. 83,000 | Jan. 24 || Bronchitis ... .. _........ 381,000 | Feb. 6
Premature birth_______________ 140,000 | Feb. 2 || Pneumonia._..____.__________ 120, 600 Do.
Congenital malformation....... 38,800 | Feb. 5 || Broncho-pneumonia._.__..._.. 176,000 | Feb. 9

The rates from premature birth and congenital debility in the
United States show little variation from month to month (1). It
is to be assumed that a part of these deaths are due to other causes,
and respiratory infections are probably responsible for a consider-
able amount of this mortality. Adair (39) says that pulmonary
infections are not an infrequent cause of neonatal death.
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In order to obtain a clear idea of the consensus of opinion regard-
ing the causation of fetal and neonatal death, it will be necessary
to make a careful study of the data already submitted. In order to
reduce the number of classes of causes and to facilitate comparison
of the data from various sources, it is necessary to group certain
causes given in the tables, and use a common nomenclature as far as
possible. Such a simplification of the data for the Bureau of the
Census (1) concerning the causes of stillbirth results in the follow-

ing figures:

Cause Per cent Cause Per cent
Dystocia (including complication Traumatism and overwork.______ 3.7
of labor and birth injury).____ 23.1 | Syphilis______________________ 2.6
Discases of placenta and mem- Other diseases and conditions of
branes_ .. ._.________________ 89 mother_____________________ 31
Prematurity (sabortion, miscar- Other specified causes. _________ 10. 9
riage, and premature birth) ._._ 8.2 | Causes not specified and un-
Toxemia of pregnancy____.______ 5.2 known__________________.___ 30. 2
Malformation_ ________________ 4.1

In the following table is shown the percentage incidence of various
causes of fetal and neonatal death. The data from the Bureau of
the Census represent the clinical diagnoses made by the various
attendants at the births. The last three columns contain data
obtained from autopsies and represent the best investigations in this
country and England. While the census reports embrace both the
white and colored races, the latter constitutes only about 7 per cent
of the total population. In Williams’s first series both white and
colored are included, but in the second, only white infants are studied.
The remaining two investigations are of whites only. :

Causes of fetal and neonatal death—Rates

Bureau of the Census
Holland
Fetal Adair and
and . and | Lane-
neonatal| Williams (fetal (O’Brien,| Clay-
Still- Neo- | (aver- | and neonatal fetal })on,
births natal | age of deaths) and fetal
deaths | pre- neonatal; and
ceding deaths [neonatal
col- deaths
umns)
Number ofcases.. ... ... 18,634 | 74,527 |...____. 1302 2273 32371 31,408
Dystocia (including complications of labor,
malpresentation, and birth injury)_...._.__ 2.1
Prematurity (abortion, miscarriage, and pre-
mature birth) . _____ - 8.2
Toxemia of pregnancy 5.2
Syphilis_.__._______.__ 2.6
Malformations._ . __. 4.1
Placenta and membranes.__ 8.9
Traumatism and overwork __________________ 3.7
Other diseases and conditions of mother..... 3.1
Various causes._.._..____._....__.....___....| 10.9
Not specified and unknown._ __ 30.2
Congenital debility
Diseases of early infancy and other diseases__|..__.___

1212 autopsies, white and colored. ' 4 Includes fetal states.
3 Nearly 90 per cent autopsies white only, § Includes antepartum hemorrhage.
3 Autopsies. ¢ Includes i tion.
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An analysis of the findings recorded makes it plain that there are
certain outstanding factors in the etiology of fetal and neonatal death,
the complications of labor occupying a preeminent position. It will
be seen also that the autopsy findings tend to change the emphasis
on some of these factors. Prematurity, ranking first in the Census
fizures, goes down to fourth or fifth place in the autopsy group. A
post-mortem examination brings to light the real cause of death in
many premature infants, showing that the child did not die simply
because it was premature, but that its premature birth and death
were both dependent upon some other factor.

The autopsy elevates sypbilis from a comparatively minor rdle to
one of considerable importance. Toxemia rises in the scale also,
while congenitel debility descends. The latter cause enters into
only one of the four autopsy series. The one factor that occupies a
high place in all series is that of the complications of labor and birth
trauma. The act of being born is apparently the greatest hazard
the infant has to face.

Factors Influencing or Associated with the Causes of Fetal and Neonatal Death

The process of reproduction takes place under all sorts of social,
economic, and physical conditions; and these factors have been
studied in their relation to infant mortality. The question of the
economic status of the family has received much attention, and pov-
erty has been blamed for much of the high infant mortality. To
quote Pearl (40): “It has been maintained that excessive infant
mortality is primarily the resultant of the so-called ‘degrading influ-
ence’ of poverty, and such a contention stirs a warmly sentimental
feeling of agreement in the minds of a well-meaning public, zealous
to do good.” Pearl goes on to say that Greenwood and Brown (41)
(whose study he considers the best) are ‘“unable to demonstrate any
unembiguous association between poverty * * * and the death
rate of infants.” It is evident, however, that fetal and neonatal
mortality must be considered apart from the total infant mortality.

One usually associates overcrowding, insanitary surroundings, poor
nutrition, and employment of the mother with poverty; but these
conditions are not necessarily the result of poverty. The father’s
earnings may be diverted to nonessential things, or the mother may
go out to wark for some reason other than actual necessity.

Rochester (34) found, in Baltimore, that the neonatal mortality
was little affected by the father’s earnings; though sfter the first
month of life the mortality rate varied with economic status and
home surroundings. Brend (36) states that the influence of post-
natal environment in neonatal mortality is small. It is Findlay’s
(36) opinion that ‘‘ the unlikelihood of the wage clement being a factor
of any moment is supported by the fact that in times of famine and
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industrial trouble, the infantile death rate usually falls. For ex-
ample, in 1912 the number of people involved in disputes causing
stoppage of work and the aggregate duration of working days lost
was the highest on record, and yet, with the exception of 1916, the
infant mortality was the lowest ever recorded in most of the chief
towns of Scotland and England.

English studies (36) have shown that the death rate among infants
during the neonatal period differs but little in different social classes
and in different types of environment.

Relation of neonatal mortality to social conditions

Age at death

Social class
Under 1 | Second | Third Fourth
week week week | week

First class. 18.3 5.2 3.6 1.6

nd class..... - - - 22.0 4.6 4.2 3.2
Third class._.... . - 21.3 5.4 4.0 3.8
Fourth class. . iccmcmcmcceeeeae 21.7 4.9 4.3 3.8
Fifthelass..__....._._........__ - - 19.7 5.0 5.5 3.4

It will be seen that, in the first two weeks, in which the bulk of the
neonatal mortality takes place, the babies born in the highest social
class had little better chance of life than those born in the humblest
homes. Doctor Kerr-Love, in evidence given before the Royal Com-
mission on Veneresal Diseases (36), stated that the babies of the poor-
est mothers in Glasgow weigh, on an average, 7.1 pounds at birth,
the average weight of a healthy infant being 7 pounds.

Forbes’s (42) study of infant mortality in Brighton, England, for
the 20-year period (1901-1920) on the basis of the economic standing
of the parents, gives results which are shown in the following table:

Infant mortality and economic status

legiti- Unskilled| Well to
mate | FOOTest | “worker | Artisan do
Total births.__. 3,767 7,910 | © 18,025 16, 025 5,052
Infantile mortality:
First week_ - 27.1 18.7 22.2 24.0 19.4
Firstmonth..___________________ 48.0 35.1 34.9 36.1 2.7
First year. ... s 170.0 133.0 102.0 87.0 60.0

Doctor Forbes concludes that ‘the chances of survival of the newly
born infant are not materially influenced by the social and sanitary
conditions under which the mother lives during pregnancy, and given
equally favorable surroundings, the infants of the various classes have
equal chance of survival after birth.” Illegitimacy, however, appears
to be a real handicap.

Though Ashby (43) agrees with those who feel that poverty and
hard work on the part of the mother influence the physique of the
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child, he calls attention to the fact that others (Eicholz and Cunning-
ham) have noted the small percentage of unhealthy births among the
poor and believe that the results of poverty are not transmissible
from parent to offspring. In a recent report, Newman (44) agrees
that most babies, even babies of apparently worn-out or unhealthy
mothers, are wellborn. Dr. Harold Kerr has recently been able to
show that in spite of acute industrial depression the infant mortality
rate in Newcastle-upon-Tyne was a low record. What influence, if
any, the ‘“dole”” has on this rate might be an interesting question.

It would seem, therefore, from the evidence that poverty, per se,
must be absolved from an unduly large share in the responsibility
for fetal and neonatal mortality. Maternal efficiency appears as the
most important factor in the problem of nutrition and growth accord-
ing to a recent English report (45) and may be active to some extent
in the neonatal problem. The efficiency of the mother did not seem
to be closely related to poverty, but did seem to have some relation
to size of family, overcrowding, and the health of the mother. This
report found no connection between maternal health during pregnancy
and the condition of the surviving child.

Woodbury states that social and economic factors are of relatively
little importance in explaining the high mortality among premature
infants (46); and since much of the neonatal mortality is among
infants born prematurely, it would seem that social and economic
factors are of relatively little importance in explaining the high
neonatal mortality. From the same publication the following table
seems to show, in the opinion of its author, some correlation between
the earnings of the father and neonatal mortality:

Neonatal mortality rates by father’s earnings—7 cities

Annual Neonatal Annual Neonatal

earnings mortality earnings mortality

of father . rate of father rate
Noearnings_._________________ 60.7 | $650-$849____________________ 46. 5
Less than $450________________ 55.8 | $850-$1,049___ ________________ 38.0
$450-8549_ . _______________ 46.0 | $1,050-$1,249_________________ 33.1
$550-9$649_ . ______ 43.3 | $1,250 and over— .. ._.____ 38.2

It is true that there is a slight trend downward in the rates from
the lower earnings group toward the higher earnings group. This is
also shown in Figure 2. It will be seen, however, that the fall in the
death rates from gastrointestinal and respiratory diseases concurrently
with the rise in the father’s earnings is so much greater than the fall
of the death rate from causes associated with early infancy in relation
to the same factor that, in comparison, the latter is almost insignifi-
cant.

Figure 3, based on data in the same report, serves to emphasize
the fact that there is apparently little relation between father’s
earnings and neonatal mortality.

82612°—27——2



March 18, 1027 734

. Employment of mother.—The question of the employment of the
pregnant mother in its relation to infant mortality has been studied
in various quarters. In an investigation made by the Children’s
Bureau (34), it was shown that employment of mothers away from
home during pregnancy was associated with a high rate of premature
births and excessive mortality among full-term babies from causes
peculiar to early infancy.

In a study of data obtained in eight American cities by the
Children’s Bureau (46), the relation expressed in the table below was
found to exist between deaths from causes of early infancy and the
employment of the mother during pregnancy.

INFANT MORTALITY RATES BY CAUSE OF DEATH AND BAiRNINGS OF PATHER; LIVE
BIRTHS 1N SEBVEN CITIES

Data from Children's Buresu Studies in Infant Mortality (46)
e ==o Gasiro-Intestinal Di

Bate per 1,000 Live Births (Locarithmic Scale)

Infant mortalily rates by cause of death and employment of mother during pregnancy

(8 cities)
Infant mortality rates

Employment of mother during pregnancy Neonstal mg’
hl}!&rnly mor- | (per cent

CY | tality? | oflive

births)
Employed away from home.... oo oo oo eeeomceomoae $0.3 62. 8 61
Employed athome. ... ____.__...__. 21.2 34.8 3.5
Not employed e e emmmmmmmmmm e emmmmn 35.6 427 5.2

1 For 7 cities.
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This table brings out the fact that it is not the actual work done
by the mother which is detrimental to the unborn child, but that any
unfavorable effect which may be observed is due to conditions
associated with employment away from home.

In a report of the Medical Research Committee in 1917 (36) it was
stated that Dr. Jessie Duncan, in Birmingham, England, found
that there was scarcely any difference in the weights of children
whose mothers were industrially employed and those whose mothers

JHPAN? MORPALITY AND NZSOMATAL RATES IN BALTIMORE, MARYLAID, IN 1915,
. BY BARNINGS OF PATHER

Deta from Children's Buresn Studies in Infant Mdriality (S4)

wmeme= Under 1 Year == cemscemese 1 Month and Over Neonatal
m In ) L) L] L) L L] L Al L | L] L] 1 L] L] L] L] L \J L]
J \\
N,
\ N
\ Sa
\, NG

\‘ S

100 J ~

Bate per 1,000 Live Births (Logarithmic Scale)
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were not. Whether female labor during the war affected the infant
death rate is a rather difficult question. The British report states
that it did not seem to cause a rise in Great Britain. In any event,
the great influenza epidemic, with its tremendous influence on all
death rates, would tend to obscure the trend. .

It is noted that in localities where there is much employment, such
as Lancashire, Staffordshire, West Riding of York, Gloucester, Berks,
Oxford, and Hereford, the first three have a high rate and the last
four a low rate; and in Glamorgan, Northumberland, Durham, and
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Monmouth, where there is little employment, there is a high infant
death rate. These facts suggest no correlation, but suggest even
more strongly the need of a close comparison of other conditions in
the same localities.

- Miners’ infants have a high rate, though miners’ wives do not go
out to work (43); but this simply eliminates one factor from the
problem of mortality among miners’ babies. The employment of
the mother away from home after confinement would have little effect
on neonatal mertality, since few mothers go out to work until after
the first month following confinement.

WBONATAL VORTALITY BY COLOR AND BIRTHPLACE OF MOTHER
Ts S. Registration Area, 1924
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Racial stock.—The evidence so far accumulated indicates that
neonatal mortality is influenced by the nationality of the mother.
This is undoubtedly a question of racial stock rather than of mere
nationality. New York, in 1925, had the lowest infant mortality
rate of any city of the million-population class in this country, and
a Jewish population which is estimated to be one-third of the total
population (47).

That these facts may be closely related is suggested by the well-
known fact that the mortality among Jewish babies is noticeably low.

The accompanying table shows the infant mortality and neonatal
rates of children born to native and certain foreign-born mothers in
the birth registration area of the United States in 1924:
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Infant mortality and neonatal mortalily rates, by color and birthplace of mother,
United States birth regisiration area, 1924

Neo- | Infant Neo- | Infant

Color and birthplace of mother | natal m?{tal- Color and birthplace of mother | natal ““i’t';‘"
rate | ¥ rate | 5¥
White mothers: ‘White mothers—Continued.

United States. - .ccceccaennn.. g 63.2 England, Scotland,and Wales.| 38.1 60.6
taly .- oooooooee. 60.8 38.6 69.3
USSIA_ - - ool 55.7 41.0 85.5
Denmark, Norway, and Swe- 43.0 9”21
den 57.8 46.5 80.1
Germany - - - - coecoccaaanaana., 64.0 51.8 114.1

NEONATAL MORTALITT AND TOTAL INFANT MOBTALITY BY COLOR AND BIRTHPLACE
OF MOTHER. U, S. REGISTRATION AREA, 1924

Total Infant Mortality (NN Neonatal Mortality
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These figures show that the neonatal mortality rates among four
classes of foreign-born mothers fall below that of native white Ameri-
cans, viz, the Italians, by 18.8 per cent; the Russians; by 14.5 per cent;
the Scandinavians, by 6.7 per cent; and the Germans, by 1.6 per cent.
This is shown graphically in Figure 4.

The low rates of the Italians and the Russians are particularly
significant for this neonatal period. Figure 5 shows the relation
between the neonatal rates and the total infant mortality rates in the
same races. : 4

The Scandinavians and the Russians maintain a low rate through-
out infancy, but the Italians fall below the native white Americans in
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later infancy, while the Germans have a total rate very similar to
that of the native white.

In Eastman’s article (48) quoted by Pearl (49), the mortality
rates from premature birth, congenital deblhty, and malformation
in New York State in 1916 are those given in the following table.
While these rates would not be exactly identical with the neonatal
rates, they would be an approximation thereto.

Rates for infant mortality from principal causes and by nativity of the mother, 1916,
New York State (from Eastman) -

Mortality
rates from
retrgatme
irth, con-
Nativity of mother genital
debility,
and mal-
formation
Total mothers R, 42.8
Total white mothers. - e mmmmmemmm e meeeeeeeee——a 425
Total colored mothers. ... eeemeeceeemmeceeeeeeecceeeceemeeemanan 90.5
Total native white mothers. .. ... eaiiiaaa. 45.3
Total foreign white mothers._ 3.7
Italian mothers.._._.

Russian mothers (excluding Russian Poland) ... ... _.__..._..._.._
Austro-Hungarian mothers (excluding Austrian Poland)... . . oo ... ..
Polish mothers (including German, Austrian, and Russian Poland)._......_..__.._.._..__
Total for goup
British mothers. .__..
Irish mothm
German mothers- -
Canadian mothers..._._.
Other foreisn-born mothers....
Total for group_ ... A

SRIEE BERe
mRONA WA

45.3

Much of the Russian and Polish stock in New York is Jewish.
The low rates of the Italian and Russian groups in Eastman’s study
show an even greater superiority over those of native white stock in
the mortalities of early infancy than do those given by the Bureau of
the Census. Pearl contends that ““ the fewer deaths from prematurity
and congenital defects among the children of Italian and Slavic
mothers indicate that superiority of innate biological constitution
which is generally associated with emigrating stock.” One fails
to understand, however, why the mothers of the second group—the
British, Irish, German, Canadian, and other foreign-born mothers—
are not also of “emigrating stocks.” If there is any “superiority of
innate biological constitution’’ in this group, it fails to show itself in
fewer deaths from prematurity and congenital defects. It is evidently
necessary to seek further for the cause of the low rates found in the
Italian and Slavic groups.

The illegitimate death rate is higher than the legitimate rate, and
DePorte’s (50) figures show that the illegitimate birth rates are lower
for Italian and Russian infants than for any other nationalities.
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-

Hlegitimate births per 1,000 live births

White children, total.... 12.2 | Ireland.___________________.__ 9.8
United States_ ________._______ 15.3 | Germany .o _ . ____________ 6.6
Austria. oo .. 5.3 | Ttaly. oo 1.8
Hungary e oo omca oo 5.2 Poland. ... 4.4
Canada_._ o ________ 10. 5 | Russia._ - o oo .. 2.5
Scandinavia - ________________ 7.8 Negro_ - oo 121. 4
Great Britain________________ 8.2

Referring to employment, DePorte states that the foreign-born
women are at a disadvantage. A greater proportion of them are
married and nearly one-half of them work in manufacturing and
mechanical industries (1920); of the latter, nearly one-half are textile
workers, among whose children congenital malformations are said by
Ashby (43) to be especially common. Yet, as has been shown,
neonatal mortality is less among some of the foreign-born races.
This is not only true of the year of the latest Census report, 1924,
but is equally true of the six-year period 1916-1921. DePorte has
reduced the figures of this period to an index and shows therelative
mortality of children under one month of age of different racial stocks
as compared to that of white children and children of native white
mothers. S

The following table is from DePorte’s study:

Relative mortality of children under 1 month of age, 6-year period, 1916—1921 in
the birth registration area of the United States

[United States rate =100]

Country of birth of mother Rate Country of birth of mother Rate

White children, total..._.. 100 | Ireland___.__.___________________ 110
United States_ . ________________ 100 | Germany . ____________________ 100
Austria. . oL 111 | Taly . 80
Hungary. o ... 94 (Poland________________________ 119
Canada.___ o ____. 120 | Russia_____ . _ ... ___.__ 82
Scandinavia____________________ 89 Negro children._.__.______ 136
Great Britain__________________ 99

We see here again a marked difference in favor of the Italian and
Russian infants in neonatal mortality. To quote DePorte: “The
racial groups whose infants suffer more from environmental defects,
suffer less from causes that are mainly dependent upon the child-bear-
ing mechanism of the mother, Economic and social conditions have
little effect upon this period of infant mortality. Here nature
plays no favorites, and nonviable, malformed infants are equally
frequent among the rich and the poor.”

That the death rate in early infancy of children of native-born
parents greatly exceeds that of the foreign element has been noted by
Schwarz (51), who states, in addition, that the miscarriage rate is
greatest when both parents are native born, and least when both
parents are foreign-born. His colored group, as was to be expected,
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shows the largest number of miscarriages, which he thinks is no
doubt.due to the great amount of syphilis among them.

In San Francisco, in 1919, Lezynsky and Brown (15) found that
there was a slightly larger percentage of stillborn in full American
parentage, but in neonatal mortality there was a slight percentage in
favor of American parentage—47.04 per cent American, 48.67 per
cent foreign parentage.

Levy (52), in 1922, commented on the fact that the lowest stillbirth
and neonatal mortality rates at that time were found in foreign
mothers whose economic, social, and housing conditions would
naturally be held to be unfavorable.

Boston studies (53) indicate ‘“‘somewhat unexpectedly’” that infant
mortality for native American, Jewish, and Italian mothers is virtu-
ally the same in Boston, and noticeably lower than that for foreign-
born French, Scandinavian, or Irish mothers. This is a very signi-
ficant statement and indicates conditions worthy of the closest study.

An analysis of the data accumulated by the Children’s Bureau in
its study of 8 cities (46) brings out the relative frequency of the
various causes operating to produce the sum total of neonatal mortal-
ity. These are distributed as follows:

Death Death
rate first rate first
month of . month of

life : . . life
All causes. . - o oo 44.8 | Barly infaney_ .. ___________ 30.3
Gastric and intestinal diseases.. 3.0 | Epidemic and other communi-
Respiratory diseases_.._______ 2.9 cable diseases_ . .___________ 1.0
Malformations_ _ .. ______.. 3.3 | Othercauses__________.______. 4.2

It will be seen that about 25 per ¢éent of the total neonatal mor-
tality is due to causes other than malformation and other conditions
associated with early infancy. The susceptibility of the various
races to these other causes, to methods of feeding, andto environ-
mental conditions, is reflected in the difference between their death
rates from causes associated with early infancy and their total
neonatal rates as shown in the following table:

Infant mortality and nationality in 8 cities

Death Death
X * | rate from 4 rate from
Color and nationality of | causes as- | Neonatal Color and nationality of | causes as- | Neonatal
mother sociated [ mortality mother sociated [mortality
with early with early
infancy infancy
36.1 41.5 Foxelgn-born—Continmd
57| &S| Permwsess I ol o4
3 ortuguese. ............
27 28.4 (0137 N 358 49.6
4.7 54.0 1l Colored..._.___._..... [0 52.2 64.5
30.9 25
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In these studies the method of feeding the infant was ascertained,
and it was found that the amount of artificial feedmg varied wlth
nationality of mother as follows:

Per cent Per cent
French-Canadian _____________ 44.0 | Polish_____.___________.____.. 1.1
Portuguese___________________ 31.9 | Italian_ ______________________ 13.1
Nativewhite_ .. _______.____ 28.3 | German_ . ___._______________ 21. 5
Jewish . - __._ 11.3 | Colored . - . _______ 19.7

In some instances a high percentage of artificial feeding is asso-
ciated with a high neonatal death rate, as in the case of the French-
Canadians, and a low percentage with a low neonatal rate, as in the
case of the Jewish infants. On the other hand, the Polish mother
shows the smallest percentage of artificial feeding and next to the
highest neonatal death rate among the whites. The colored mothers,
likewise, have a comparatively low percentage of artificial feeding
and a high neonatal death rate. These figures, however, have little
meaning when taken alone, because of the many factors entering
into the problem. In some instances, breast feeding may be able to
overcome other adverse circumstances, while in others it is not
sufficient to stem the adverse tide. -

Ashby (43), in England, has noted the low rates among the Jews,
and comments upon the remarkable fact that the Jewish people,
living in the poorer parts of towns where there is overcrowding,
defective housing, and a good deal of poverty, are able to rear and
bring up their children better than non-Jewish people in more favor-
able circumstances. This is true both of Manchester, England, and
of New York City.

Rural and wurban environment—The neonatal mortality rates
for the last six years (1) in the birth registration area as of 1917
(exclusive of Rhode Island) are shown for .both urban and rural
areas in the accompanying table.

Neonatal mortality rates in the birth reg;stratwn area of 1917 (exclusive of

Rhode Is
Age 1024 | 1923 | 1022 | 1om | 1920 | 1019
Under 1 day:
Urban . o cccccieeaee 15.4 15.2 15.2 16.2 15.1 14.7
a Rural . 14.3 14.2 14.6 14.2 14.4 14.2
1 day:
Urban. . .o eaees 4.5 4.7 4.7 4.9 4.9 4.1
Rural e cccececaeee 4.0 4.2 4.1 4.2 4.3 4.1
zdngz
rban ——— 3.5 3.6 3.4 4.0 3.6 3.5
. Rural______ 3.2 3.1 3.1 3.2 3.2 3.2
3 to 6 days:
Urban - 6.3 -6.2 6.6 6.9 6.8 6.3
Rural . e ccccmceeas 6.1 6.1 6.4 6.1 6.0 6.2
1 week:
Urban. . e ceceee 4.4 4.6 4.8 5.1 5.4 5.7
Rural . 4.8 5.3 5.1 5.2 5.3 6.0
2 weeks:
Urban._. - 27 3.3 3.3 3.6 3.9 3.9
Rural. . cccccccmem—aan 3.3 3.8 3.3 3.5 3.7 3.9
8 weeks:
Urban..__._. B e e - 2.5 2.5 2.6 2.8 3.3 3.1
Rural .. 2.6 2.9 2.6 2.8 3.0 3.1
Under 1 month:
Urban. .. iccccceaens 39.2 39.9 40.6 43.4 42.9 41.9
e cceeecccceccacceccccecccmenanan 38.1 39.7 39.4 39.0 39.9 40.7
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It will be seen that the rural total neonatal rates are uniformly lower
than the urban rates, and that the decrease in the six-year period has
been only 0.06 per cent greater in the urban than in the rural area.
This fractional per cent—six one-hundredths—is slight recompense for
the far greater effort made along child welfare lines in urban com-
munities. The decrease in rate in the urban area as compared with
the decrease in rate in the rural area furnishes striking evidence of
the existence of some factor, or factors, favorable to the rural infant
which practically compensates for the excess of welfare work bestowed
upon the urban infant. Stillbirths are also more numerous in urban
communities. Pearl (40) states that ‘“we are far from a scientific
understanding of why rural communities exhibit a lower rate of
mortality than urban communities’’ and thinks ‘it is probable that
there is no definite or significant correlation between the rate of
infant mortality and the density of population in American cities.”

This disparity between urban and rural infant mortality is not
confined to our own country. Brend (36), in the 1917 report of the
Medical Research Committee, was of the opinion that probably the
excess was due to ‘‘some factor or factors in industrial towns, the
centers of large cities, and mining areas, of which possibly the most
important is a polluted state of the atmosphere.”

Levy (54), in 1915, expressed the opinion that the ‘high rates in
industrial towns have no relation to size of city, congestion, nature of
the population, general sanitation, water or milk supply, but are
associated with the industries and certain standards of living ac-
companying them.” It becomes evident that Pearl’s frank acknowl-
edgment of our ignorance in the matter is most timely.

Mode of delivery and the care and feeding of the new-born.—There is
striking evidence, though the amount of data is not large, that
neonatal mortality is influenced by the method of delivery of the
pregnant woman. In Woodbury’s study (46), the mortality from
injuries at birth in instrumental deliveries was 28.1 as compared with
2.3 for normal births. In instrumental delivery there was 12.2 per
cent of stillbirths as compared with 2.8 per cent in normal births.
Banister (55) found that in 589 cases of induction of premature labor
in the treatment of contracted pelvis there was a fetal mortality of
8.5 per cent when the delivery was unassisted. In 132 cases in which
the delivery was completed by forceps, there was a fetal mortality
of 23.4 per cent. In view of these figures, it might be worth while
to inquire whether the more common use of forceps in city practice
is related to the higher urban rates. In a recent English study (13)
it was noted that a majority of the cases of intracranial lesions
(tentorial tears) were associated with the use of forceps, or with the
practice of podalic version. ‘
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. The method of delivery in cases of eclampsia may be looked at
from a rather different angle. In Greenhill’s series (19) the fetal
mortality was as follows: Spontaneous delivery, 30 per cent; abdom-
inal caesarian section, 18 per cent; forceps, 10 per cent; version and
extraction, 29 per cent; and vaginal caesarian section, 100 per cent.
The high mortality in spontaneous deliveries may be due to the fact
that the delay incurred in waiting for spontaneous birth permitted
a too long exposure of the infant to the toxemia, and resulted in its
death. In these cases the delivery by forceps gave the best results.

Since more than one-half of the neonatal mortality takes place in
the first two days of life, the question of feeding has not been con-
sidered an important factor in this death rate. It has been found
(46), however, that early artificial feeding appears to be especially
hazardous.

Pirquet (37) criticizes the management of feeding in the neonatal
period and comments on the fact that many do not allow the child
to be put to the breast until 24 hours after birth. It is quite possible
that a study of this particular phase of the question might furnish
valuable data.

There can be no doubt that the care of the new-born should include
special precautions to protect the infant from contagious and infec-
tious diseases. This is especially true of the respiratory diseases. In
the birth registration area in 1924 (1), 5.2 per cent of the neonatal
deaths were due to diseases of the respiratory system, including
influenza—a total of almost 4,000 deaths. This does not include
the few cases of tuberculosis reported.

In Neale’s study in New Zealand (4), 2.5 per cent of the neonatal
mortality during the period 1920 to 1923 is attributed to respiratory
diseases, including influenza. Pirquet’s belief in the frequent occur-
rence of respiratory infections has already been mentioned (37).

However far-fetched his “apex’ theory may appear to some, the
fact remains that the indications contained in the data cited are
corroborated by other findings. Rochester (34) found that the
hazard for the respiratory diseases was highest during the first month
of life, and Adair (39) states that pulmonary infections are not an
infrequent cause of neonatal death. A striking fact observed in
this study of the literature is the very small amount of tuberculosis
noted.

In a recent study by Holland and Lane-Claypon f6r the British
Medical Research Council (13), infection played a large part in one
series of 97 neonatal deaths; pulmonary conditions, 62; sepsis and
enteritis, 16; nephritis, 9; other conditions, 10.

Age of mother order of lnrth and legmmacy —The age of the mother
at the time of birth of the child is apparently related to the early
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loss of infant life. The following data from the Bureau of the
Census show the relation of the age of the mother to stillbirth:

Age of

mother birth

(years) |(per cent)
10-14 8.66
15-19 4.28
20-24 3.31
25-29 3.25
30-34 3.4
35-39 5.16
40-44 6.38
45-49 8.72
50-54 12.24

It will be seén that the very young mothers have a high rate, which
decreases up to the twenty-ninth year. For the next five years the
rate remains practically stationary, and then rises steadily till at 50
and upward it is almost four times the minimum at 25-29 years.
In the Baltimore study it was noted that these rates varied less
markedly in the deaths from early infancy.

In the Woodbury study (46) it was found that neonatal mortality
was highest among infants of mothers under 20 and of mothers 40
years of age and over. In Gary, Ind. (32), mothers under 20 or 40
and over had a higher rate of premature births than mothers in the
twenties or thirties; and in Baltimore (34) also premature births were
most prevalent among the youngest mothers. It was noted, too, that
children born after a short interval between births had a higher
mortality rate than those born after a longer interval. With one-
year interval the neonatal mortality rate was 51; with a two-year
interval, 37; with three-year interval, 37; and with four years or
more, 38. Premature births were more common after the shorter
intervals (46). Whether or not there is, as Pearson held, a “handicap
of the first born”’ is a disputed question.

It is everywhere conceded that illegitimate children have a higher
‘death rate than those born in wedlock. In the birth registration
area in 1923 the respective rates are as follows: Legitimate, 3.8 per
100 births; illegitimate, 8.2 per 100 births.

A high percentage of premature births has been noted among the
illegitimate, as well as a high rate from causes associated with early
infancy. Unless prohibited by law (as in Maryland), many illegiti-
mate infants are separated from their mothers at a very early period,
which always results in a high rate of mortality. The death rate for
syphilis in illegitimate infants is eight times as great as that of
legitimate infants (56).

In one study. (34), 45 per cent of the mothers of illegitimate infants
were under 20; the majority were first births; far more of the births
occurred in hospitals; there was much employment outside the home;
and there was a slightly higher percentage of illiteracy.
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Literacy and habits.—The literacy of the parents would not of
itself have any effect on infant mortality, but might be some indica-
tion of the intelligence used in caring for the pregnant mother and
her new-born infant.

Schwarz (51) found that, in 358 literate families, there was an
infant mortality rate of 111 per 1,000 births; and in 113 illiterate
families there was an infant mortality rate of 172 per 1,000 births.
In Baltimore (34) it was noted that Italian and Polish mothers who
could speak English were more likely to wean their babies during
the early months than the Italian and Polish mothers who had not
learned to speak English; while exactly the reverse was true of the
Jewish mothers. More of the Polish mothers who could read and
write than of the illiterate Polish mothers were weaning the babies
during the early months, while Italian and Jewish mothers used less
artificial feeding when the mothers could read and write than when
they were illiterate.

There is a small amount of data relating to the mortality of children
in relation to the habits of the parents with respect to indulgence in
alcoholic drinks. Juillerat (57) reports a study of 879 children, of
whom 305 children of 141 families of moderate drinkers showed
a mortality of 19 per cent; 248 children of 108 families of decided
drinkers showed a mortality of 26 per cent; and 326 children of 147
families of very decided drinkers showed a mortality of 55 per cent.
It is not known what percentage of these children died during the
neonatal period. .A study of a more definite character is that of
Sullivan (58), which shows that of 600 children born to 120 women
of marked alcoholic habits, 335, or 56 per cent, were stillborn or died
within the first two years. Of 138 children of 28 relatives of these
women, where both husband and wife were sober, only 24 per cent
died during the first two years.

Since in neither of these instances are other factors known which
undoubtedly had some influence on this child mortality, nothing
definite can be deduced from the figures. It is not to be expected
that a mother of marked alcoholic habit will give her baby the care
that an infant requires. This alone would tend to increase the infant
mortality.

Out of the foregoing mass of data and divergent views of various
investigators, a few facts stand out clearly:

(1) That the most important causes of fetal and neonatal mortality
are dystocia (including complications of labor and birth trauma),
prematurity, malformation, toxemia, syphilis, other infections, and
congenital debility—and the greatest of these is dystocia.

(2) That the actual relationship of many factors associated with
infant mortality is more or less an unknown quantity.
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A brief consideration of the more important causes of neonatal
mortality, with a view to the possibility of prevention, seems wérth
while.

The complications of labor with the trauma so often associated
therewith have been shown to be of paramount importance. In
the birth registration area (1) in the six-year period from 1919 to
1924, there has been an increase in tht mortality rate from injuries
at birth from 3.4 to 4.8. Even with prenatal care, such as was
given by the Maternity Center Association of New York in 1919
and 1921, no reduction was effected in the number of deaths from
birth injury (59). Brain injuries occur not only in pathologic
labors and those artificially terminated, but in so-called normal
labors as well.

In the recent British report of Holland and Lane-Claypon (13),
of the 465 deaths due to the complications of labor, the distribution
of causes is as follows:

Cause Per cent Cause Per cent
Contracted pelvis_._ oo .. 37. 6 | Umbilical cord complication..__. 8.8
Abnormal presentation_____.____ 30. 5 | Other complications__._______. 6.0
Difficult or prolonged labor (due Normal labor_ . _______________ 4.5
" to other causes) - ___________ 12. 5 ' ’

~ The obstetrician must be able not only successfully to cope with
pathological emergencies, but must recognize the dangers of par-
turition in the many variations of spontaneous delivery. Contracted
and malformed pelvis must be carefully studied. Prolonged labors,
and violent though short labors, may result in serious injury. Ford
(60) mentions, in addition, the liability to birth injury accompany-
ing rigid soft parts and overlarge fetal heads, and calls attention
to the fact that prematurity may be a contributing cause of intra-
cranial hemorrhage probably because of abnormally fragile blood
vessels and the thinness of the premature infant’s skull.

No good is accomphshed by the assertion that all mortality from
birth trauma is due to ignorant and poorly trained doctors and
midwives. It is true that much better training in obstetrics is
needed, but the root of the matter lies deeper than this. We need
a more intimate and widely dispersed knowledge of the significance
of all the factors associated with childbirth, from which may be
adduced efficient measures for their control In a recent study
by Friedman (61) there is some evidence that a controlled diet
resulted in a marked decrease in the length of the first stage of
labor, with comcldent diminution in the number of operative de-
liveries; and in a slight but definite decrease in the weight of the
baby w1th less likelihood of birth injury. It is plain that not only
must we have better obstetrics, as we now know the subject, but that
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our knowledge must be broadened by research, which should mclude
a close study of maternal health.

Though modern research work has stripped prematurity of much
of its importance as a cause of neonatal death, it still has something
to answer for. In a large proportion of the cases, the exciting cause
of the premature birth is the factor at fault. Hess (62) ascribed the
following causes as etiological factors predisposing to premature
birth: Overwork, anxiety, trauma, improper hygiene, insufficient
and improperly balanced diet, syphilis, nephritis, acute illness,
constitutional defects and congenital malformation in the fetus,
placenta praevia, operations, tuberculosis, heart diseases, exoph-
thalmic goiter, anomalous positions of the fetus, multiple pregnancy,
diabetes, pernicious anemia and leukemia, and drug intoxications.

Woodbury (46) found that the neonatal mortality rate for pre-
mature infants was 440 as compared with 24 for the full-term infants;
and that social and economic factors are of relatively little im-
portance in explaining the high mortality among premature infants.
The total mortality among premature infants was found to be five or
six times as high as that among full-term babies. It will be seen at
once that these deaths are those which are likely to be reduced by
prenatal care; and this is seen to be the case. In the Maternity
Center cases, premature births were reduced to 4.8 as compared to
14.7 in New York City as a whole. In Boston (63), prenatal care
reduced the stillbirth rate almost 45 per cent and the infant mortality
rate almost 60 per cent.

Of the cause or causes of congenital debility and malformation we
know very little. These rates change but little, and we do not know
whether that little change is merely a chance variation or the result
of some unknown cause. Schlapp (64) thinks that certain malfor-
mations in the child are due to some prenatal pathological condition
in the mother, such as a chemical imbalance in the blood, the toxic
effect of certain drugs, as morphine or alcohol, and disturbances of
the ductless glands. In our present state of knowledge, these can
be little more than conjectures.

While the prevalence of syphilis among women of the child-bearing
age and its effect upon fetal and neonatal mortality is a matter of
much importance, it is one that can (at least theoretically) be handled
with a high degree of success. The incidence of the infection is
probably between 9 and 18 per cent in the white race and very much
higher among negroes. Though the diagnosis of syphilis in the preg-
nant woman may often be difficult, with efficient medical prenatal
treatment the incidence of congenital syphilis can be remarkably
lowered. Williams (85) states that with no treatment 48.5 per cent
of the children showed signs of syphilis; with inefficient treatment,
39.2 per cent; and with efficient treatment, only 6.7 per cent of the
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children gave evidence of syphilitic infection. Gebhart (66) also
reports good results; and Watson, of the Glasgow Lock Hospital (67),
states: “In no case in which the mother attended sufficiently early
to undergo a full course of ‘914’ injections was there a stillbirth or
death of an infant. For this purpose a period of at least two months
before full-time is required. There is no department of our work
which gives so much satisfaction to the staff in the excellent results
achieved as the treatment of pregnant women.’

Sharpe (68) states that in the present state of medical knowledge
it is unnecessary for any child to be born syphilitic, provided diagnosis
is made sufficiently early during the pregnancy of the mother.

The incidence of congenital syphilis in the infant population is
probably not as great as is commonly thought. Of 12,180 admissions
to the Babies Hospital, New York City, there were 193 cases of
congenital syphilis (69). This percentage of 1.58 is probably lower
than in the general population.

The toxemias of pregnancy rank third or fourth in the causation of
fetal and neonatal death. While the value of prenatal care in these
cases is recognized, it must be acknowledged that not all cases of
eclampsia are preventable in our present state of knowledge (19).
In Greenhill’s series of 78 patients, 18 per cent had good prenatal
care and yet developed eclampsia. Davis and Harrar (20) state that
while improvement has taken place in antepartum and intrapartum
eclampsia, there has been no such improvement in post-partum

eclampsia.
Conclusions

(1) That fetal and neonatal mortality is the greatest problem in
infant mortality. No other field of public-health work requires more
intensive study.

(2) That early infant mortality varies with racial stock for reasons
as yet unknown.

(3) That syphilis is the only cause of which we have sufficient
knowledge to hope for complete success in prevention.

(4) That the paramount importance of birth injury renders impera-
tive Holland’s statement that we must learn how to reduce the
occasions for interference with natural birth.

(5) That infections in the newborn should be made the subject of
special study.

It is only by the concentration of greater effort on the part of
many agencies, both official and voluntary, that we can hope for a
solution of these problems. At present we must agree with the
Boston writer (53) that ‘“ the solution of the infant mortality problem
calls for something besides appropriations for intensive child-welfare
work. We should honestly face the probability that unknown
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factors are affecting the value of much of our infant and child welfare

work.”
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CURRENT WORLD PREVALENCE OF DISEASE

REVIEW OF THE MONTHLY EPIDEMIOLOGICAL REPORT ISSUED JANUARY 15, 1927,
BY THE HEALTH SECTION OF THE LEAGUE OF NATIONS’ SECRETARIAT !

Plague—Little change in the world prevalence of plague was
indicated by the reports from the various countries received by the
health section of the League of Nations’ secretariat during the month
prior to the publication of the Epidemiological Report of January 15.
The situation was very favorable in the Far East; cases occurred
during December at only a few of the maritime towns, namely,
Rangoon, Colombo, Surabays, and Makassar.

There were no serious outbreaks of plague in Egypt during 1926,
and only three cases were reported during December.

The plague outbreak at Sfax in Tunisia in November appeared to
decline rapidly in December. The total number of cases in Tunisia
in 1926 amounted to 424, an exceptional number, as in previous years
there had been only sporadic cases or small isolated outbreaks.

TaBLe 1.—Plague cases reported in Tunis, by districts, 1926

Military

Month Kairwan| Sfax Susa Kef Tunis territories

May.. 69 1 0 [ 0 0
June. S8 0 14 2 0 0
July 6 0 5 0 1 0
August__. 1 0 0 0 0 0
November._.... 0 188 0 0 1] 6
December. 0 37 6 0 0 0
Total_ 164 226 25 2 1 8

At Oran, Algeria, 7 cases of plague were reported in the first 10 days
of December, as compared with 25 in the last 10 days of November.
No new case was reported between December 11 and 20.

An increase in plague incidence occurred in Senegal in November,
when 64 cases were reported in the district of Diourbel and 5 in
Rufisque, as compared with 27 in the Diourbel district in October.
A further increase occurred in Southern Nigeria in October, and 373
cases were reported as against 305 in the preceding month. In
Madagascar, 280 cases were reported in November as compared with
228 in the corresponding month of the preceding year. There were
150 cases reported in the first half of December.

Only sporadic cases of plague were reported in the Union of South
Africa; 4 during November and 18 during December.

Cholera.—The cholera situation in the Far East was less favorable
at the close of 1926 than the plague situation. The number of cases
in Tonkin Province of French Indo-China increased markedly during
November and December.

1 From the Office of Statistical Investigations.
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TaBLE 2.—Cholera cases reporied in Fre;;g:; Indo-China November 1 to December S0,

10 days ended— Cam- | Qochin- | y40s | Annam | Tonkin
Nov. 10_. 0 3 0 33 268
20, 1T 7 1 0 144 318
3 21 2 0 9 100
D6C. 10 oo 16 9 0 76 664
20T 4 12 0 5 1,056
31 15 36 0 70 871

The port of Haiphong in Tonkin was seriously infected in Decem-
ber,. 243 deaths occurring in the last two weeks of that month. The
disease was also prevalent in Calcutta and continuously present in
Bangkok, Singapore, Tourane, Rangoon, and Nagapatam.

TABLE 3.—Cholera reported in the principal maritime towns of the Far East from
November 28 to January 1, 1927

Week ended—
Maritime town December
Janu-
ary 1
4 11 18 25 i

Tuticorin (deaths . 1 0 0 0 0
Nagapatam (deat ) JO 3 2 9 1 9
Madras (deaths) 0 0 0 0 2
Caleutta (deaths) . 31 62 51 €@ 53
Rangoon (deaths) 2 0 1 1 4
SIngapore (CASES) -« o oo oo oo cicecaaeea 2 2 b 3 1
Bangkok (1) 1 2 1 4 2
(cases) 0 1 0 0 0
’l‘ourane (cases) 5 9 8 13 1
p (deaths) 15 13 66 200 43

The cholera outbreak in Korea, which began early in September,
came to an end the middle of October; 252 cases were reported. The
outbreak was restricted to North Heian Province, with the exception
of the district of Heigen in South Heian Province. The Report stat=s
that “267,200 doses of anticholera vaccine were distributed free of
charge before the outbreak and 745,920 after the outbreak had begun.
About 60 per cent of this vaccine was employed in the two infected
Provinces.”

Yellow fever.—Yellow fever was reported as follows: Seven cases in
Senegal between December 14 and January 3; one on December 15
at Segou, in the French Sudan.

Typhus fever—The typhus incidence in Rumania increased in
November, when 145 cases were reported, as against 42 in the pre-
ceding month and 39 in the corresponding month of 1925.

In Poland, the incidence was about the same as in 1925; 170 cases
were reported during the four weeks ended December 11, 1926, as
against 161 in the corresponding period of the preceding year.
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Relapsing fever —Further information on the relapsing fever epi-

demic in Darfur, previously reported, is as follows:
" An outbreak of relapsing fever was first reported from Kebkebia on Septem-
ber 11, 1926, and a similar outbreak was reported from Nyala on September 12,
1926. A provisional diagnosis of relapsing fever was made, which was confirmed
microscopically on September 28. By October 4, investigation had shown that
the epidemic was affecting Zalingei, Western Nyala, South Masalit, and Keb-
kebia districts, an area of 20,000 square miles. Up to the end of November, no
further extension of the area affected had been reported.

The case mortality in untreated cases is reported as being 60 to 80 per cent,
but this is perhaps too high a figure, as many milder cases of the disease probably
remain unreported. Cases treated with neovarsenobenzol usually recover.

In the areas in which it has heen possible to collect statistics, the proportion of
deaths to the total population averages 22.9 per cent; actually, 2,092 deaths had
occurred in a population of $,105.

It was reported on December 19 that 6,000 deaths had occurred
in the Zalingei district (Western Darfur) since the beginning of the.
outbreak.

Smallpox.—Smallpox continued prevalent in the northern counties
of England during December. There were 1,287 cases reported
during the four weeks ended January 1, 1927, as agzainst 1,200 during
the preceding four weeks and 705 in the corresponding period of the
preceding year.

In Spain the number of deaths from smallpox decreased very
markedly; only nine deaths were reported in the third quarter, as
compeared with 123 and 350, respectively, in the corresponding periods
of 1925 and 1924.

In Iraq fairly extensive outbreaks.occurred in Octobeor, but the
November reports showed a decrease in nearly all districts. There
were 89 cases reported during the four weeks ended November 27, as
compared with 374 during the preceding four weeks.

The outbreak of severe smallpox at Rio de Janeiro, referred to in
the report last month, began to decline in October; there were 279
cases and 187 deaths reported during the four weeks ended November
13, as against 500 cases and 307 deaths during the preceding four
weeks. The total number of deaths from smallpox since the beginning
of 1926 was 2,083.

Lethargic encephalitis.—The incidence of lethargic encephalitis had
shown no marked seasonal increase at the end of 1926 in any of the
countries where its notification is compulsory. In England and
Wales, as usual, the highest number of cases were reported. The
seasonal fluctuation in this country has been very slight; the highest
incidence was in February, with 212 cases, and the lowest in the four
weeks ended September 11, with 135 cases.

Japan reported an outbreak of lethargic encephalitis in the period
from August to October. The following information concerning it
is given in the Monthly Epidemiological Report:
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The geographical distribution of the cases was very similar to that of the
much larger epidemic which occurred during the same months of 1924. The
highest incidence was found, as then, in the Provinces around the Inland Sea and
particularly in Kagawa, Okayama, and Tottori; but, while the case incidence
in these three Provinces in 1924 varied from 100 to 310 per 100,000 inhabitants,
it was only from 13 to 15 per 100,000 during the recent outbreak. It appears
that the Provinces farther east and north have not been affected by the epidemic.

Influenza.—The information on influenza summarized in the
Monthly Epidemiological Report has already been made available
through special bulletins which have been published in Public Health
Reports.

Epidemic diseases in China.—Reports from hospitals and practi-
tioners in the various Provinces of China on the prevalence of com-
municable diseases in China during August are summarized in the
report. Plague appeared to be less prevalent in southern China
during August than during June and July. Rat plague was reported
from the interior Province of Szechuan. Cholera was extremely
prevalent in the whole of China, with the exception of Yannan and
Kansu, both interior Provinces.

Outbreaks of dysentery were reported from nearly all the Provinces,
and typhoid fever was also prevalent in most Provinces, although
apparently less so than dysentery.

Influenza was reported as epidemic in the two interior Provinces
of Hupeh and Kansu, and reported prevalent in most of the other
Provinces. No information is available on the mortality caused in
any of the Provinces.

DEATH RATES IN A GROUP OF INSURED PERSONS
Rates for Principal Causes of Death for January, 1927

The accompanying table is taken from the Statistical Bulletin for
February, 1927, published by the Metropolitan Life Insurance Co.,
and presents the mortality experience of the industrial insurance
department of the company for January, 1927, as compared with
January, 1926, and with December and year, 1926. The rates are
based on the records of approximately 17,000,000 insured persons
in the industrial populations of the United States and Canada.

Health conditions, as revealed by the death rates, were remarkably
good in this group of persons during January, the gross death rate
being 9.3 as compared with 9.8 for January of last year. Declines
from the death rates of a year ago are shown for pneumonia, tuber-
culosis, typhoid fever, measles, scarlet fever, heart disease, cerebral
hemorrhage, Bright’s disease, diarrheal complaints, and puerperal
conditions.

The most unfavorable item in the record for January, 1927, is the
increase in the diphtheria death rate. A slight increase is also shown
for whooping cough, and the death rate for cancer is higher than it
was a year ago.
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Death rates (annual basu 'or principal causes per 100,000 lives exposed, January,
) Japn"uary, December, and year, 1926
[Industﬂcl department, Metropolitan Life Insurance Co.]

Death rate per 100,000 lives exposed !
Cause of death ) D ber.| 3
anuary ecember,| January,
1927 1926 1926~ | Year1926?
Total, all causes. : 928.2 918.6 981. 2 942.7
aid fever.... 2.4 4.0 3.9 42
es___. . 3.6 3.3 9.5 10.2
Searlet fever. 3.0 2.4 4.0 3.4
Whoo ing cough. . ... 6.9 5.7 6.6 9.6
tgu'm 13.6 15.3 11.2 9.7
In LT3 o2 S 26.1 18.4 27.1 31.0
‘Tuberculosis (all forms) 80.2 88.4 91.0 98.7
uber(mlosxs of respiratory system................. 69. 2 78.9 81.4 86.5
..... 2.7 77.2 69.7 73.5
Diabetes mellitus. _ 17.1 19.9 17.6 16.7
Cerebral hemorrhage 57.8 53.9 60.0 55.5
Organic diseases of heart. 146.5 137.7 1472.0 133.9
Pneumonia (alf forms) - ... oo 118. 5 95.9 138.0 97.9
Other respiratory diseases 14.9 15.0 15.9 13.1
Diarrhea and enteritis. ... oo 14.1 17.1 17.0 29.8
Bright’s disease (chronic nephritis). ... ...coooo.._._ 72.3 76.8 74.8 73.3
Puerperal state___._.__...___..__.__ . 13.8 12.6 14.3 15.3
Suicides. .- oocooomoaeaao - 7.6 7.3 7.5 7.6
Homicides - - i 58 7.2 7.2 7.0
ther external (excluding 61.8 61.3 59.2 62.2
Traumatism by automobiles. ..____________________ 12.8 14.1 13.6 16.7
Al other e e emme] 180.5 199.3 199.6 190. 4

1 All figures include infants insured under 1 year of age.
2 Based on provisional estimate of lives exposed to risk in 1926.

DIVISION OF VENEREAL DISEASES, JULY 1-DECEMBER
31, 1926

The accompanying tables present a statistical report of the medical
work of the division of venereal diseases during the six months ended
December 31, 1926, summarizing the dctivities of the venereal disease
clinics and showing the number of cases of venereal diseases reported
to the State boards of health during that period.
~ As shown in Table 1 there were 52,033 new cases of venereal disease
admitted to the 410 clinics reporting. Of this number, 55.5 per cent
were of syphilis, 41.9 per cent of gonorrhea, and 2.6 per cent of
chancroid. There were 1,044,961 treatments given, including 251,859
doses of arsphenamine administered; 164,568 Wassermann tests were
made; and 93,536 examinations were made for gonococcus infection.
The clinics also report 24,191 patients discharged as nomninfectious.
This represents 46.5 per cent of the new admissions to these clinics.
An average of 20 antivenereal treatments was given to each new patient
admitted to the clinics. For each case of syphilis admitted, an aver-
age of 8.7 doses of the arsphenamines was administered.

The summary of the 40 States given in Table 2 shows that there
were 173,027 new cases of venereal disease reported to the State
boards of health—syphilis, 53.2 per cent; gonorrhea, 45.2 per cent;
and chancroid, 1.6 per cent.

Compared with the same period in 1925, this year’s report shows a
decrease in all activities excepting in the number of doses of
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arsphenamines administered and the number of Wassermann tests
made. This general decrease is due to the fact that Florida, South
Carolina, and Texas, which reported for the six-months period in
1925, have not reported in 1926. Also during the period covered, no
reports were received from Arizona, District of Columbia, Montans,
Oklahoma, and Utah. Among the 39 States reporting, Ilinois takes
first place in the number of patients admitted to clinies, the number
of treatments given, and the number of laboratory examinations
(Wassermann tests and microscopic examinations for the gono-
coccus). Alabama reported the largest number of patients discharged
as noninfectious.

TaABLE 1.—Summary of reports of venereal-disease clinics reporting to State boards
of health, for the six months, July 1-December 31, 1926 1

. , = . 7 s

2 | Bg | Potientsaamitea |5 | B 2|3 [8%

3% | v3 224 3 | B2 2. |oB
SE g gl =e|2c8 2 | En| 83 389

State ] = |=eg3 §

58 | &% = | 21 8|58 2 |s2| EE 883
S| &2 =g & |2¥9 8 °% | &8 (8532
R £ | B | & s g [C2g 3 $8| g :"8‘8
3 33 | 8 2| 8| & |«88 g ga 258

Z Z, & |l @ | 0|0 |~ & | A B =
United States_._____ 410 2,32352,033,28, 859 21, 792 ,568'93, 536

Arizona 2.
Arkansas.

Connecticut .
Delaware________.._.
District of Columbia
Florida 3.

Montana 3_
Nebraska_.
Nevada 3__
New Hamps|
New Jersey..
New Mexico 4. .

78,439} 23,600 7,215( 3,45
2,443/ 1,597 537, 55

21 1 100
115, 689; 25,420! 20, 816/10, 248

7 4
Ohio___.__._. ~ 2907 5,926] 3,109

Oregon_______ 6f 175 97

Vermont 4. A Uy AR M A .- -

Virginia PN T N T R YT T R

Washingto 3 18 ai5| 2871 2 78| 11,080 1,982| 4,401 6,501

West Virginia. . nf w9 452 am mi| o A 1,@'1,199
»

! Includes reports of correctional and penal institutions. ¢ Clinics not reporting.
2 No clinics. $ For 3 months only.

3 Not reporting.
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TABLE 2.— C’dses of venereal diseases resorted to State boards of health for the six

months, July 1-December 31, 1926
State Total | Syphilis Gr%';g" (czr':)aig.
United States. || 173,027 e2,002| 78,194 2,741

New Mexico. .
New York._.._.
North Carolina_
North Dakota__

‘West Virginia_ ... .. 3,753
WISCONSIN . .o o e oo 1, 715{2)

1 Not reporting. 2 For 3 months orly.

PUBLIC HEALTH ENGINEERING ABSTRACTS

California practice of garbage disposal by hog feeding. W. T.
Knowlton. Proceedings American Society of Civil Engineers, Octo-
ber, 1926, pp. 1660-1661. (Abstract by L. D. Mars.)

This article gives the methods used in the disposal of garbage on a
large scale by hog feeding. The city collects the garbage and it is
loaded upon gondola cars and shipped to the hog range 55 miles dis-
tant. The city receives $0.60 per ton for the garbage, which amounted
to some 371 tons per day in 1925. The magnitude of the enterprise can
be judged from the fact that 110 men are required to operate the
hog ranch.
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Norwalk, Conn,, finds it pays to use motor trucks for refuse col-
lections. C. P. Shattuck. American City, vol. 35, No. 5, November,
1926, pp. 631-632. (Abstract by A. L. Dopmeyer.)

Garbage in this town of 35,000 is collected by four motor trucks and
removed to a dump, where it is covered over with ashes and cinders.
About twice as much garbage is hauled daily with the motor trucks
as was hauled previously with horse-drawn vehicles. Some details
of the cost of operation are also given. '

Administrative and engineering work in the collection and disposal
of garbage. A review of the problem. Samuel A. Greeley. Pro-
ceedings of the American Society of Civil Engineers, October, 1926,
pp. 1642-1678. (Abstract by L. D. Mars.)

This paper describes briefly some of the administrative and en-
gineering problems in projects fof the collection and disposal of gar-
bage. Technical literature occasionally states that the disposal of
garbage has not kept pace with other sanitary engineering works.
Such statements are generally coupled with the suggestion that closer
adherence to competent technical guidance would greatly improve
the results. This is a sound suggestion. Some of the troubles are
inherent in the situation and will yield finally only to general public
opinion.

The paper outlines relative costs for garbage collection and disposal
and other sanitary engineering works. Typical procedures for the
acquisition of garbage-disposal plants are discussed, recent contracts
and specifications are outlined, and engineering items in garbage
disposal are listed.

San Francisco makes fills with residue from destructor. Anon.
Engincering News Record, vol. 97, No. 12, September 16, 1926, pp.
469—470. (Abstract by E. C. Sullivan:)

This article deals with the present methods of refuse disposal in
San Francisco. Except for the segregation of garbage by hotels and
restaurants, all refuse is collected by private scavengers whose only
responsibility to the city is in the form of a permit which gives the
board of health control over sanitary conditions. The scavengers
are paid direct by the householders, based upon an elaborate schedule
formulated and approved by the city authorities. A total of about
600 tons of refuse is collec’ ~d daily by the scavengers, and, in addi-
tion, hog raisers buy and collect from the hotels and restaurants
about 125 to 130 tons of garbage each day.

The 600 tons of refuse collected by the scavengers are delivered to
the Thackeray destructor, now about 30 years old, which has a
capacity of 400 tons per 24 hours. Since there consequently is ex-
treme congestion at the plant, 500 tons are crowded through the
destructor, about 25 per cent of which comes out partly unburned.
About 100 tons of the refuse is burned daily at the destructor yard.



March 18, 1927 760

Due to the greatly overloaded condition of the old destructor and
its consequent inefficiency, constituting a neighborhood nuisance,
there is vigorous agitation at present for some better disposal system,
and the board of supervisors is giving the matter attention.

The ashes, unburned garbage, etc., amounting to 250 to 270 tons
‘per day, including 15 to 20 tons of ashes and material burned in the
yard, are hauled away in railroad cars and used to fill lowlands
along the railroad track on the bay shore south of the city. The
railroad makes a switching charge of $2 per car for hauling a 9-car
train daily, having a capacity of 28 to 30 tons per car, from the
destructor to the fills, some 5 or 6 miles distant. _

The contents of the cars are loaded into dump carts and delivered
to the point where the face of the fill is being extended. The preferred
method of loading the dump carts is to rake the refuse down into the
cart from the car. It usually takes a crew of 10 or 12 men on the
dump working 8 to 10 hours per day to take care of the daily delivery
from the destructor. 'The number of horse carts ranges from 7 to 10.
The cost of the railroad switching charge and horses and carts averages
$750 per month. Only residue from the destructor is used in making
the fills and no complaint of any nuisance in connection with the
fills has been made. The present fill is about 15 acres in area and
averages 6 feet deep.

Each scavenger pays $1 per ton for all refuse delivered to the
destructor. This payment goes to the Scavenger’s Protective Union,
which operates the plant and is charged with the responsibility of
effecting sanitary disposal within this price. As recently the costs
have somewhat exceeded the rate, the scavengers may have to
charge a little more per ton for disposal.

Recent developments in sewage chlorination. L. H. Enslow,
sanitary engineer, the Chlorine Institute, New York City. Paper
presented at the Ninth Texas Water Works Short School, Dallas,
Tex., January 2429, 1927. (Abstract by V. M. Ehlers.)

Disinfection.—Contact periods between chlorine on sewage is of
little, if any, value. Effective disinfection is secured instantaneously
when residual chlorine is maintained in the treated sewage. By the
orthotolidine test, only 0.2 to 0.5 p. p. m. at the end of the 10-minute
contact need be maintained. A positive test for residual chlorine is
equally as satisfactory an indication of efficiency as disclosed by
bacterial tests. The quantity of chlorine required is determined by
‘“chlorine demand,” which parallels the oxygen demand to a great
extent. The chlorine demand varies markedly during the year for
any particular sewage. The dosage should be varied to meet the
conditions existing—each sewage differing in demand. The demand
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is high in warm weather and but half or less than half in cold weather.
When residual is maintained, solids such as pass through inefficient
settling tanks are effectively penetrated by the chlorine and dis-
infected satisfactorily. For highest efficiency and greatest chlorine
economy with simultaneous efficiency of disinfection, residual chlorine
tests should be made several times during the day.

Prechlorination.—Application of chlorine at inlet of tanks, rather
than to the effluent, offers the following advantages: (1) Less chlo-
rine required to produce a satisfactory disinfected tank effluent; (2)
odors reduced or eliminated if desired; (3) flow chambers kept in
fresh condition; (4) no contact chambers required beyond tank;
(5) tank acts as ‘“balance wheel,” smoothing out fluctuation of flow
and quality of sewage; (6) oxygen demand reduced; (7) ‘“foaming”
of tank prevented or reduced.

Odor control.—Chlorine dosage considerably less than that to pro-
duce residual chlorine will retard odor production or reduce that
already existing; for this purpose, chlorine should be applied to tank
influent and very probably better yet to the sewer proper at some
distance ahead of plant. The dosage required will vary with the
sewage treated and local conditions varying between 4 and 15 p. p. m.

Fly nuisance and filter pooling.—The Psychoda fly can be controlled
and practically eliminated by intermittent application of heavy
chlorine dosages (20 to 30 p. p. m.) to insure 3 p. p. m. residual chlo-
rine at nozzles. Chlorine is applied at syphon chamber and con-
tinued for a sufficient period to loosen the organic film on the sur-
face, and subsequent applications are made at 14-day intervals during
the fly season. "Duration of application is 12 hours to night sewage
flow. Pooling of beds is eliminated and cleansing of piping and noz-
zles is simultaneously secured. The spray washes the disintegrated
film from the bed, and larvae are drowned. Improvement of the
normal filter efficiency follows chlorine application within a few days.

Oxygen demand reduction.—Chlorine combines with a portion of the
organic matter in solution in sewage to effect a reduction in the
demand of oxygen (5-day B. O. D.). The reduction is permanent
for as long as 12 days, beyond which time tests were not carried
further. All samples were reinoculated with the unchlorinated
sewage after preparing dilutions for the incubator. The B. O. D.
reduction varies considerably, depending upon the quality of the
effluent ahead of chlorination. Reduction to the extent of 33 per
cent and higher is common. Reductions of 60 per cent have been
recorded. Certain investigators report reduction of oxygen demand
of activated sludge effluent with 2 p. p. m. chlorine from 35 p. p. m.
to 22 p. p. m,, i. e., 40 per cent approximately. No contact period
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is required. Chlorine then should apply to fill many existing
deficiencies in plant efficiency at certain periods.

Foaming Imhoff tanks.—Foaming has been relieved in instances in
which chlorine has been utilized. The chlorine was applied to the
raw influent continuously in one case, and the results were satisfac-
tory and foaming ceased. The dosage was at first 20 p. p. m., being
reduced later to 6 p. p. m. and finally to 3 p. p. m.

Cost of chlorination.—Cost of chlorination may be reduced mate-
rially when frequent tests for residual chlorine are made. Night
sewage requires considerably less than day sewage. A relatively
new type of chlorine shipment has entered the sanitary field. The
purchase of chlorine in “multiple unit tank car” shipments reduces
the cost of chlorine materially. Chlorine is shipped in 1-ton con-
tainers on a special car. The containers themselves travel without
freight being charged in either direction. Scientific control of appli-
cation and reduced cost of chlorine should bring about a worth-while
reduction in over-all cost of sewage disinfection. 4

Stream pollution by beavers, special investigation. H. C. Cash-
more, assistant, division of water and sewage, State board of health,
Helena, Mont. Manuscript. (Abstract by Dana E. Kepner.)

An investigation of the effect upon the public water supply of
Helena, Mont., of the presence of beavers on the watershed was
made by the author in cooperation with the Helena Water Depart-
ment and the Montana Fish and Game Commission. Two full grown
beavers, trapped on one of the streams tr.butary to Helena’s water
supply, were kept in a penthouse at the State board of health build-
ing and fed on their natural food, i. e., aspen and willow bark, etc.
Samples of fresh feces were collected on each of three successive days,
diluted with tap water, and the mixture was examined for B. coli.
Gas yields of 30 to 40 per cent were obtained in 24 hours in every case;
litmus lactose plates made from this broth all gave positive results,
and lactose broth tubes inoculated with typical colonies all yielded
gas. Controls on tap water alone were all negative.

Routine laboratory examinations of samples of water from two
points on the North Fork of Little Boulder Creek, at Boulder, Mont.,
astream on which beavers were plentiful, but on which no other sources
of contamination were found, gave positive results for contamination,
indicating that these animals were responsible. One sample from
Little: Boulder Creek, taken 9 miles below the beaver dams, gave
negative results. On Bozeman Creek, at Bozeman, Mont., no differ-
ence was noted in samples taken above and below the beaver dams.

It is concluded that the presence of beavers apparently affects the
routine laboratory tests as conducted at the water laboratory.
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(Abstractor’s note: In a letter transmitting this report to Dr. L. L.
Lumsden of the United States Public Health Service, Mr. H. B.
Foote, director of the division of water and sewage, Montana State
Board of Health, states that feces from moose in Yellowstone National
Park gave negative results when tested for B. coli.)

The effect of chlorine on the absorption of dissolved oxygen—
§-day B. O. D., by polluted waters. P. Gaunt, and W. E. Abbott.
Journal of the Society of Chemical Industry, London, vol. 45, Septem-
ber 10, 1926 (transactions), p. 323.(abstract by L. H. Enslow.)

Chlorination of sewage effluents reduces their oxygen demand.
The period of contact between the chlorine and sewage need 'be little
more than instantaneous. Chlorination may be continuously em-
ployed to effect improvement in defective effluents. In the case of
activated sludge plant effluent possessing a 5-day oxygen demand of
35 p. p. m., application of 2 p. p. m. chlorine reduced the demand to
22 p. p. m. (37 per cent reduction). Even as little as 1 p. p. m.
chlorine effected an oxygen-demand reduction to some extent. The
effluent studied contained 30 p. p. m. suspended solids, and therefore
was deficient. '

Reduction of oxygen demand is also observed when chlorinating
crude raw sewage and clarified sewage. The demand of the clarified
sewage was reduced approximately 40 per cent (64 p. p. m. reduced
to 39 p. p. m.) as a result of application of 8.8 p. p. m. chlorine.
Chlorination apparently allows a reduction in the quantity of diluting
water ordinarliy required to prevent nuisance in the receiving water-
way. The effluent from the activated sludge plant ordinarily would
have required 30 volumes of dilution water per volume of effluent.
After chlorination with 2 p. p. m. chlorine, the same effluent required
only 18 volumes of dilution water to prevent production of nuisance.

In cases of limited available dilation or in the event of a poor quality
of receiving water, advantages from chlorination are material. The
poorer the quality of plant effluent, the more noticeable become the
effects produced by chlorination.

Odor, fly, and other nuisance-control methods at Schenectady,
N.Y. Morris M. Cohn. Paper presented at the Ninth Texas Water
Works Short School, Dallas, Tex., January 24-29, 1927. (Abstract
by V. M. Ehlers.)

This paper deals with the necessity of controlling such nuisances
from sewage treatment plants as would result in the filing of formal
complaint against the municipality operating such an installation.
Under the heading of odor control, the paper explains the various con-
trol measures used during routine operation of the various features
of the sewage works in question. The final results of an interesting
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chlorination study carried out at Schenectady are given and indicate
that the application of this chemical to both raw sewage and tank
effluent will aid in controlling odors. Various methods for control-
ling the development of the filter flies are given. Results of another
chlorination study carried out on the filters indicate that chlorine
application serves as an aid in fly control. The paper presents sev-
eral methods for controlling the rats and mosquitoes that may become
troublesome about a sewage works.

Stream pollution and industrial wastes. James A. Newlands, mem-
ber of Connecticut Society of Civil Engineers; president, the Henry
Souther Engineering Co., Hartford, Conn. (Paper presented at
meeting February 16, 1926.) (Abstract by William L. Havens.)

Although the subject of stream pollution has been under considera-
tion for more than 80 years in this country and abroad, there are
widely divergent views among laymen as to the proper solution of
the problem, and even among engineers and health authorities opinions
have changed considerably during this period. Naturally, during
the early days of industrial development, when the volume of trade
wastes was small, no attempt was made to control the disposal of
these wastes and they were discharged without treatment into the
nearest water course. As the quantity of these wastes increased
and further demands were placed upon the streams for water supply,
recreational, and fishing uses, legislative action was taken in order
to prevent this pollution.

One of the first laws enacted to control industrial waste pollution
was known as the lighting and watching act passed in Great Britain
in 1833. This act provided that no washings or other waste liquids
arising in the manufacture of illuminating gas should be conducted
into any stream and that no pipe lines constructed for the purpose
of handling these wastes should interfere with or affect any of the
present or future wells, sewers, or drains of the district. This law
was ineffective, because no means was indicated for preventing pollu-
tion of surface or ground waters and also because subsequent legis-
lation permitted industries to establish a prescriptive right to dis-
charge liquid wastes into a water course if they had done so without
opposition for a period of 20 years or more. This law was followed
by the salmon fisheries act of 1861; but here again no penalty was
enforced in case a person could establish a prior right or could show
that he had used “the best practicable means within reasonable cost”
to render harmless the liquid or solid matter discharged into the
stream. Then followed the reports of the First Royal Commission
of Rivers Pollution in 1865, the second commission in 1868, and later
commissions between 1870 and 1875, which suggested certain stand-
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ards of purity for British rivers and certain restrictions on the discharge
of various wastes. In 1903 the Royal Commission on Sewage Dis-
posal reported that they were ‘satisfied that,in some cases at least, the
purification of the trade effluent by itself would be difficult to accom-
plish”” and suggested that certain trade effluents be discharged into
the public sewer systems. At the present time in Great Britain the
trend of opinion, as expressed in a recent report of the standing com-
mittee of rivers pollution, seems to be that in industrial areas ‘the
utilization of water courses as carriers of liquid wastes represents
their most important use until economical methods have been devel-
‘oped for the treatment of such wastes.” Meanwhile, the formation
of local boards for the enforcement of pollution laws and the coopera-
tion of the industries has resulted in the development of methods
for treating some of the more concentrated wastes, so that considerable
progress has already been made in the stream-pollution problem.

Similar boards have been formed in Germany, of which the Emscher
district board is a noteworthy example. In America the first inves-
tigation of #mportance was authorized in 1872 by the Legislature of
Massachusetts and was carried out by the State board of health.

Our early laws, like those of Great Britain, recognized certain pre-
scriptive rights of individuals and industries and were therefore diffi-
cult of enforcement. The work done during the investigation at
Lawrence has been very valuable and has contributed materially to
our knowledge of the scientific problems involved. Much of this
research work, however, has been directed toward the treatment of
domestic sewage,-and studies of industrial waste disposal have pro-
gressed so slowly that offensive conditions now exist in some of the
large streams in our industrial communities. The importance and
magnitude of some of our problems may be understood from the
expenditures already made or contemplated for such projects as the
industrial waste and sewerage problem at Pittsburgh, the many
water-supply problems along the Ohio River, the sewerage for the
metropolitan district at Boston, and the sewerage problem of the
Chicago Sanitary District.

The present trend of stream-pollution control measures in this
country is’ perhaps best reflected in the following statement by the
chairman of the State fish and game commission of Pennsylvania:
“There is one way by which stream pollution can be done away with
and that is by stopping the wheels of industry; but no sane person
would expect the department of fisheries to resort to such a step.”

While considerable progress has been made in the past toward
solving our stream-pollution problems, much greater attention has
been given to the disposal of domestic wastes, and considerable
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research is still necessary along the lines of effective treaimont for
industrial wastes. It is the opinion of the author of this article that
while State supervision is necessary, ‘‘extemsive improvements are
more frequently completed through the influence of district boards,
representing the municipalities and industries who pay the expense,
than by drastic legislation.”

United States Government master specification for plumbmg fix-
tares (for land use). Circular No. 310, Bureau of Standards,
October 9, 1926. 66 pp. (Abstract by I. W. Mendelsohn.)

General and detailed specifications are given for plumbing fixtures,
including many diagrams. These specifications were officially pro-
mulgated by the Federal Specifications Board on November 22, 1926,
for the use of all branches of the Federal Government in the purchase
of plumbing fixtures (for land use).

Water and sewerage systems for Florida rural homes. Frazier
Rogers, professor of agricultural engineering, University of Florida.
Bulletin 46. June, 1926. 20 pp. (Abstract by I. W. Mendelsohn.)

This bulletin contains detailed designs and descriptions of water
and sewerage systems for rural homes in Florida, including list of
materials and estimate of their cost.

DEATHS DURING WEEK ENDED MARCH 5, 1927

Summary of information received by telegraph from industrial insurance companies
Jor week ended March 5, 1927, and corresponding week of 1926. (From the
Weekly Health Index, March 10, 1927, issued by the Bureau of the Census,
Department of Commeroe)

Wi Corres]

Mo 5160 ent 188 "
Policies in force. . - ... .. iecaoaas . 66, 911,607 63, 525, 389
Number of death claims. ... _.__.______.____..__. 13, 415 14,676

Death claims per 1,000 policies in force, annual rate. 10. § 12.0
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Deaths from all causes in certain large cities of the United Slates during the week

March 5, 1927, infant mortality, annual death rate, and comparison with

corre?onding week of 1926. (From the Weekly Health Index, March 10, 1927,
1ssued by the Bureau of the Census, Department of Commerce)

Week ended Mar. | Ann Deaths under 1
5, 1927 deaﬂ?l year Infant
rate per mont:llty
1,000 rate,
City corre- Week Corre- ;?:i
Total Death |sponding| ended |sponding Mar. 5
deaths rate ! week, | Mar. 5 | week, 10272
1926 1927 1926
866
3
3
12
5
7
16.6 26
.......... 14.7 14
280 12
27.2 7
.......... 21.6 1
35.8 6
18.2 ZZ
14.3 14.3 20
40 16.8 16.2 7
34 13.3 26.3 8
32 14.8 7.6 6
750 12.6 13.7 92
124 15.7 16.1 10
201 10.7 1.8 34
85 15.2 17.2 5
45 1.2 15. 4 6
38 1.9 5
7 ® 38.6 1
38 1.0 8.2 4
99 17.8 17.0 6
21 7.3 1.8 2
314 12.3 14.8 61
16 7.3 6.1 2
40 18.3 17.2 4
b} O O FP, 2
34 13.3 13.9 2
38 13.9 7.7 7
33 10.5 11.5 1
29| ... 1.5 1
4 ®) 11.0 0
32 10.5 10.0 4
60 | - 8
34 | - 5
26 [C)JEN . 3
98 13.7 15.5 5
8 | ... 15.5 4
Colored. . B © 15.4 1 5
Jersey City.__.. 81 13.1 15.6 11 11 82
25 11.1 12.9 3 3 58
17 .. 10.3 0 1 0
8 ® 25.4 3 2 456
97 13.2 13.8 8 18 | .
266 | |- 23 16 66
97 15.8 14.6 5 7 43
62 | . ... 1.7 3 4 29
35 ®) 311 2 3 140
32 15.1 12.3 5 5 96
19 9.4 13.0 2 2 53
72 21.0 23.3 5 13
33 el 18.8 3 5
39 ®) 315 2 8
122 12.1 1.7 13 14
13 13.3 10.7 7 8
Nashville s__ 51 19.3 24.0 4 9
White__ 36 | .. 21.8 2 4
Colored. . 15 ®) 29.4 2 b
New Bedford. 23 10.0 10.5 7 10
New Haven 40 11.3 12.0 2 3
New Orleans. - 169 20.8 20.9 18
White —e- [ 3 1 18.0 7
Colored 76 (O 29.2 1

Footnotes at end of table.
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rom all cauges in cerlain ‘&wmq{tIuUnMSmsMuthmh
Marek 5, 1987 infant mer y, annual death rate, and comparisan witk

corresponding week oj 1826—Continued

Week ended Mar. | Annuat | Deaths under 1

5, 1027 death year Infant

rate per mortality
cit o week

¥y corre- | Week | Corre- | o8&

Total Death |sponding| ended |sponding Mar. 5

deaths | rata!? week, | Mar. 5 | week, 19272

1926 1927 1926
1, 517 13.2 18.3 184 201 K]
149 8.4 14.1 17 15 54
487 11.2 14.7 62 ke 64
648 18.6 21.3 76 87 89
146 9.4 10.6 2¢ 18 103
42 14.9 18.8 4 2 74
9 11.1 - 15,9 10 20 30
41 1.9 10.8 4 [ 81
.. I P, 4.7 (1] ] 0
21 ® 218 4 6 212
Osgkland 58 1.3 10.0 5 8 59
Oklahoma City